4*%' This user manual describes all proceedings concerning the
operations of this CNC system in detail as much as possible. However, it is
impractical to give particular descriptions for all unnecessary or unallowable
system operations due to the manual text limit, product specific applications
and other causes. Therefore, the proceedings not indicated herein should

be considered impractical or unallowable.

%1% This user manual is the property of GSK CNC Equipment Co., Ltd. All
rights are reserved. It is against the law for any organization or individual
to publish or reprint this manual without the express written permission of

GSK and the latter reserves the right to ascertain their legal liability.
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Preface

Your Excellency,

It's our pleasure for your patronage and purchase of this
GSK983Ma Milling machining center CNC system made by GSK CNC
Equipment Co., Ltd.

GSK983Ma User Manual divides into three parts, that is,

“Programming”, “Operation” and “Appendix”.

Special prompt: 24V switch power box matched with the system is the

special power offered by our company.

User can not use the power to other purpose. Otherwise, the

enormous danger may occur!



Safty Caution

Safty Caution

A Accident may occur by improper connection and operation! This system
can only be operated by authorized and qualified personnel. Please

carefully read this manual before using!

Refer to user manual issued by the manufacturer carefully
before installing, programming and operating this product, and
the relative operation should be performed based upon the user
manual strictly.
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Statement

In this manual we have tried as much as possible to describe all the
various matters. However, we cannot describe all the matters which
must not be done, or which cannot be done, because there are so
many possibilities. Therefore, matters which are not especially
described as possible in this manual should be regarded as
“impossible”

Notice

The product function and qualification (such as the accuracy, speed)
described in this manual is only for this product, which is installed the
CNC machine of this product. The actual function configuration and
technical capacity are determined by the setting of the manufacturer.
The system is matched with the standard operation panel, but its
function of each key is defined by the PLC program (ladder diagram). It
is very important to note that the function of the key in this manual is
described for the standard PLC program!
Refer to the manual issued by the manufacturer for the function of
each key on the operation panel and the meaning.




Cautions

Cautions

m Transportation and storage

Do not pile the carton more than six layers.

Do not climb, stand or place the heavy on the carton.

Do not drag or move the production using the cable connected with the
production.

Do not bump the carton or scratch the panel and the display screen.
The product packing should be avoid the damp, sun and rain.

m Checking

m Wiri
[ J

Confirm whether it is your purchased product after opening the packing.
Confirm whether the product is being damaged during transporting.

Confirm whether the spare parts are completed or being damaged.

If the unconfirmed type, the lack of accessories or the damage of transportation
may occur, touch our company freely.

ng

The wiring or checking should be performed with the professional.

Refer to the Connection Manual for the wiring.

The product should be grounded, and the grounding resistance should be less
than 0.1Q. The neutral line (zero line) can not be replaced by the grounding.
The wiring should be correct and firm, so that the product malfunction or
undesired result may occur.

The surge absorber diode connected with this product should be connected in
the specified direction, or the product may be damaged.

The power should be cut off when Inserting or pulling out the plug or opening the
machine of the product

m Detection

The man who is the professional can be detected the machine.

The power should be cut off before detecting or repairing or changing the
elements.

Checking the malfunction when the short-circuit or the overloading occurs, it can
be started after the malfunction is eliminated.

Never attempt to turn on/off the product frequently, if you want to start it again
after the power is turned off, it is necessary to wait for 1min at least.
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Security Responsibility

Security responsibility for manufacturer

——Manufacturer should be take responsibility for the danger of the motor and the

accessories which have been eliminated and/ or controlled in design and in
structure.

——Manufacturer should be take responsibility for the security of the motor and
accessories.

——Manufacturer should be take responsibility for use information and suggestion
offered to the user.

Security responsibility for the user
——User should be know and understand about the content for security operation by
learning and training the security operation of the motor.

——User should be take responsibility for the security and danger about the increase,
change or original motor modification or accessory by themselves.

——User should be take responsibility for operating, adjusting, maintaining, installing
and storing the products without following the descriptions of this manual,

All specifications and design are subject to change without further
notice.

This manual is reserved by final user.

Sincere thanks for your friendly patronage for the products
made by GSK CNC Equipment Co., Ltd.

Chinese version of all technical documents in Chinese and
English languages is regarded as final.
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Chapter One General

Programming

Chapter One General

1.1 General

GSK983Ma Milling machining center CNC system (The following are abbreviated to
“System”), which is a medium and high grade manufactured goods with high speed, high accuracy,
high stability, and high cost performance. It has been developed base on the stable and reliable and
the market requirement and the updated technical development by the GSK CNC Equipment

Company.

This horizontal type/vertical type installation of this system adopts the 8.4
inch/10.4 inch HR, hi-lite LCD screen separately. The system uses the full paster
automatic product technology and built-in PLC. The operating interpolation is
distributed processing by the multiply high-speed microprocessors, which owns the
treatment capacity for 500 blocks per second. The special hardware circuit is externally
connected the raster rule, which can be controlled of the position full-close. It has the
boundary CNC alarm detecting function, which is used for the serial high-speed, high

accuracy, Hi-Rel.
1.2 Cautions for Reading this Manual

The capacity of the CNC machine are determined by the CNC system, machine
structure, strong current control and the servo system (the mechanical operation pane
included), this manual is only described for the GSK983Ma CNC system.

This manual is introduced the function (Selection function included) of the system
with detailed, but the actual device is not included all the selection function. The function
of the CNC system is not only determined by the NC, but also the mechanical part, the
strong circuit of the machine side, servo system and the machine operator panel. It is
very hard to describe the whole functions of the system, programming and operation

thoroughly; it is only expressed from the angle of the system.
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The specification of the operation panel, the capacity of the CNC machine, the
machine programming and operation method of the character CNC machine are

performed by referring the manual issued by the manufacturer.
Note: The notes are described for some items. However, when the notes without any expresses are
described in this manual, just skip the notes until you return to read it again after finishing this

manual, it is very easy to understand for this manual.
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Chapter Two Specification

No.
of Name Specification
item
Standard: 3 axes (X, Y and Z)
(It can be set to the 4™ axis or the 5™ axis based on the order. The
address of 4" is selected from A, B, C, U, V and W, the 4™ axis is
1 Controlled axes
straight line axis or rotation one which is set by parameter; and the
address of the 5" axis is selected from U, V, W, A, B and C, the 5" axis
is straight line axis or the rotation one which is set by parameter, too).
No. of The standard is 3 axes and 3-linkage simultaneously.
5 iUl | (It can be set to the 4 axes and 3-linkage, 4 axes and 4-linkage, 5 axes
simultaneously and 3-linkage and 5 axes and 4-linkage base on the order).
controlled axes Note: The functions, such as the rigid tapping and the feed per revolution, can
not be used by the 5 axes.
The least
setting 0.001mm 0.0001inch 0.001°
increment
3 Increment system | The least input )
_ 0.001mm 0.0001inch 0.001°
increment
The least input increment by metric based on the parameter setting is
0.01mm.
4 Digit check device Pulse encoder
199999.999mm
The Max.
5 19999.9999inch
command value
199999.999°
Use the formats, such as, changeable block, changeable character and
6 Input format
the changeable address.
. Decimal point The digit can be inputted with the decimal point, the addresses with
programming decimal point: X,Y,Z,A,B,C,U,V,W, |,J,K, Q, Rand F.
The axis direction speed is up to 60.000m/min or 2400inch/min. The
8 Rapid traverse rapid traverse speed can be modified into FO, 25%, 50% and 100%
using the rapid traverse override (selection).
The feedrate can be set within the following range: 1mm/min ~
) 30,000mm/min, the upper limited speed of cutting feed 0.01inch/min~
9 Cutting feedrate

1200.00 inch/min can be set by the parameter. The feedrate override

10% is regarded as a gear which can be selected a feedrate within the
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range of 0~200%, the unit of feedrate set by parameter can be

modified into 0.01 mm/min, 0.001 mm/min or 0.001inch/min.

Automatic

The linear acceleration or deceleration mode can be used at the rapid

10 | acceleration/decele | traverse rate regardless of the manual or Auto to shorten the positioning
ration time.
Either the absolute programming or increment programming can be
» Absolute/increment | selected by the G code.
value command G90: Absolute value programming
G91: Incremental value programming
_ The command value followed with the G92 can be used to set a
Coordinate system . N _ _
12 . coordinate system, the tool position coordinate value is the command
setting (G92) ) ]
value of this coordinate system.
Each axis can separately and rapidly move to the end then stops by
o specifying G00, and whether the machine can be performed the
13 Positioning (G00) | . . o . .
in-position (whether the machine is reached the specified position)
check by the parameter setting.
14 Linear interpolation | Use the G01 code, the linear interpolation can be performed based on
(GO1) the feedrate specified by F code.
The next block can be read to the buffer register in advance before the
former block is performed. In this case, avoid the intermittence of NC
15 Buffer register
command because the time for reading. When the data is inputted to
the buffer register, the BUF is displayed at the lower right of LCD.
The next block movement can be delayed using the G04 code.
16 Dwell (G04) _ N
The delay time can be specified by the address P or X.
17 Exact stop check | Specify a block of G09, it decelerates to 0 when the block ends, and
(G09) then performs the following block after positioning.
If the G61 is specified, the movement command followed with the G61
) decelerates to 0 at the end of each block, and then performs the
Checking mode of _ o
] following block after positioning.
18 exact stop/cutting
If the G64 is specified, the movement command followed with the G64
mode (G61, G64) N _
other than the position does not decelerate but perform the following
block immediately, generally, it is for cutting mode.
] The command after the address M followed 2-digit can be controlled for
Miscellaneous ) ] )
19 . . the ON/OFF signal of the machine side. Only one M code can be
function (M2 digit) o
specified in a block.
In the dry run mode, the feedrate becomes JOG.
20 Dry run The rapid traverse holds invariable in GO0 command, the rapid traverse

override (selection) is still valid. Whether the rapid feedrate is run based
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upon the dry run which is determined by the parameter setting.

Each axis can be separately forbidden the feed of the commanded axis,

if any commanded axis is added an interlocking during movement, all of

21 Interlocking
the axes of machine may decelerate and then stops. The machine
accelerates then starts as long as the interlocking releases.
22 Single block One block command can be performed once.
The block with / (slash) code (A / (slash) code followed by a block) can
23 Optional block skip | be omitted the start by switching on the optional block skip switch
installed on the machine side.
The movement direction or the mirror image of X, Y and 4" axis
o4 External mirror program command and the MDI command can either set using MDI &
image LCD panel or using the switches (selected function) at the machine
side.
Whether the movement amount of the tool is moved by manual
operation is added to the absolute coordinate value can be selected by
25 Manual absolute turning the manual absolute switch on or off on the machine side.
ON/OFF When the switch is turned off: added
When the switch is turned off: do not add
6 Miscellaneous The BCD code signal and strobe signal of M, S, T and B function are
function lock forbidden to send to the machine side.
The machine does not move, but the position display is still enabled as
27 Machine lock the machine is moving, the machine locking is enabled even if the block
is performing.
08 Z-axis command | This function is only valid to the Z axis lock; use this function to check
cancel NC program by drawing.
The feed of all axes can be temporarily stopped, the resetting can be
29 Feed hold performed by pressing the cycle start button, before the feed resetting,
the manual operation can be performed in the mode of manual.
30 Override The cutting feedrate can be fixed on the 100% based on the signal
cancellation (selection function) from machine side.
31 ESp All feed commands are being stopped (immediately interrupted) by
pressing the ESP button, the machine is stopped simultaneously.
NC can be reset from NC external. All of the feed commands are
32 External resetting, | stopped with this signal by resetting, and the machine decelerates to
resetting signal stop. Additional, during the resetting button of MDI & LCD, ESP and
external resetting added; input a resetting signal to the machine side.
33 Overtravel When the machine motion components arrived to the end of the stroke,

the arrival signal is received, the axis is decelerated then stopped, and
the overtravel alarm may issue simultaneously.
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When the power is turned on and when NC is at the controllable state,

send this signal to the machine side; when the power is turned off or the

34 Ready NC signal o ] )
controllable unit is overheat, stop to send any signal to the machine
side.

Send a signal to the machine side after a servo system is ready. The

35 | Ready servo signal | axis must be braked in this signal which does not send out is locked.
The NO READY is displayed on LCD when this signal is not executed.

36 NC alarm signal The signal from NC issues at the alarm state.

When the movement command ends, NC outputs this signal. If the M,
o ) S, T or B function and movement command in a block, this signal is

37 Distributed signal | _
issued after movement command is performed, and the M, S, T or B
function can be performed.

Cycle operation o _ _
38 _ NC sends out this signal in the cycle operation.
signal
Cycle operation o _
39 start indicator NC sends out this signal in cycle start.
signal
Feed hold indicator ] o ]
40 anal NC issues this signal when the feed hold is on the dwell state.
signa
(1) JOG feed The JOG feedrate can be shifted in 24-step using the
rotation switch. The ratio of the 24-step is geometric series. (Standard
panel matches 20-step)
Manual
41 ] (2) Manual rapid traverse  The rapid traverse can be performed by
consecution feed _ _ _
manual, the rapid override can be used the rapid traverse of the
parameter setting.
The manual consecution is valid in 2-axis simultaneously.
The increment position control and high-efficiency manual position
(selection function) can be performed

42 Incremental feed ) ) o
The increment can be performed in 2-axis simultaneously. (the feed of
increment)

43 Sequence number | The sequence number within program for currently selected can be

index indexed using MDI & LCD panel.

a4 Program number | The program number of 4 digits followed with O can be indexed using

index MDI & LCD panel.
int | It is a compensation function for the machine movement vector. The
nterva

45 . compensation value is set by parameter within the range 0~255, which

compensation ) ) i
is regarded as a unit of the least movement for each axis.
This function is forbidden a display, setting or edit of the program

46 | Locking of program

number (9000~9899) by the locking.
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(1) Ambient temperature
Work temperature: 0°C ~45C
Storage and transportation temperature: -20°C ~55°C
(2) Relative humidity
<90% (condensing), <95% (40C)
(3) Vibration

47 Ambient condition
Work vibration<0.5G,
Storage and transportation vibration<1G
(4) Ambient temperature
When the NC device is used at the high concentration
circumstances, such as in the dust, cutting oil or the organic solvent, is
important to touch the manufacturer.
(1) Servo system
a. When the error of error register is more than the setting value of
stop state, the alarm issues.
b. When the value of error register is more than the maximum
setting value, the alarm issues.
c. When the position check system is abnormal, the alarm issues.
d. When the drifting voltage is excessive large, the alarm issues.
Self-diagnosis
48 e. When the speed control unit is abnormal, the alarm issues.
function
(2) NC
a. When the memory is abnormal, the alarm occurs.
b. When ROM or RAM is abnormal, the alarm occurs.
c. When the MPU is abnormal, the alarm occurs.
(3) State display
a. Display the NC state on LCD.
b. Display /O state on LCD.
2-digit command is followed with address S and T, the code signal of
S function/T
BCD2-digit can be sent out once the command is performed, the Sor T
49 function (BCD ) ] ) ) ]
2-digit) code is separately sent out with other codes till to the following S or T is
specified.
The binary system 12-digit corresponding with the spindle speed or the
S4-digit (Binary analog voltage outputs to the machine side, the maximum analog
50 system 12-digit voltage is £10V, 2mA. The spindle speed (r/min) is directly specified by
output) A/S4 digit | S4, the spindle speed can be modified within the 50%, 60%, 70%, 80%,
(analog output) A | 90%, 100%, 110% or 120% based on the contact signal of the machine
side.
51 S4-digit (Binary When the spindle speed (r/min) is directly specified by S4-digit, output
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system 12-digit
output) A/S4 digit
(analog output) B

the current spindle speed voltage based upon the selected gear
number 1~4. The shift of gear is performed during strong circuit, and its
consequent GRA or GRB signal outputs to the side of NC. The higher
2-digit of S4 or lower 2-digit number of NC program command is

outputted in terms of the BCD code.

Thread cutting/

The position encoder is installed on the spindle; the thread cutting can

%2 synchronic feed be performed by using the pulse speed of position encoder.
To achieve the above-mentioned feed as the spindle rotation, a
» frequency can be introduced to connect it on the spindle directly and the
53 Position encoder
pulse voltage device which becomes a proportion to the number of
spindle rotation, 1024 pulses for each revolution.
Usually, the surface speed is specified with S code, in this case, when
54 Constant surface | the tool position is changed, the spindle speed is correspondingly
Speed control changed, and the surface speed is always equalled to the linear speed
specified with S code.
Three-digit command followed with address B is performed once, the
The 2™ auxiliary
55 BCD three-digit code signal is sent out immediately for specifying the
function (B3-digit)
index table positioning.
Four-digit command followed with address T is performed once, the
56 T function BCD three-digit code signal is sent out immediately, the T code is sent
(BCD4-digit) out with other codes separately until they are reserved to the following T
code is specified.
ISO code (ISO840) and EIA code (EIARS-244-A) can be used by the
57 Code standard program code, which they can automatically and distinguishingly
performed.
The rapid traverse rate of Auto or Manual can be set based upon the
58 Rapid override four gears, namely, FO, 25, 50 and 100%. FO can be set a certain speed
by a parameter.
Reference position return A contains of the following items:
59 Reference position | (1) Manual reference position return
return A (2) Reference position return check (G27)
(3) Automatically reference position return (G28)
The reference position return B is not only contained of the function of
Reference position
60 eturn B reference position return B but also the 2" reference position return
(G30).
The 3™ and the 4™ | Set the distance of the 1¥' reference position by the parameter, the 3™
61 reference position | and the 4" reference position can be set, and these reference positions

return

can be returned.




Chapter two Specification

Stored stroke limit
1

As for the stored stroke limit 1, the area other than the one of parameter
setting is the forbidden area. As for the stored stroke limit 2, the internal

or the external area specified with parameter or program is forbidden

62
Stored stroke limit | area. The enabled or disabled of stored stroke limit 2 is determined by
2 the G code.
G22: Enabled G23: Disabled
This function is used for the pitch error compensation caused by the
. mechanical wearing of screw feed to improve the mechanical precise
Stored pitch error o _ _ _
63 ] and prolong the mechanical life. The compensation data is stored in the
compensation o ) ) )
memory which is regarded as a parameter; in this case, the relative
operations such as dog and the compensation structure are omitted.
The selection of | One of the six workpiece coordinate systems can be set in advanced by
64 workpiece using six G codes, namely, G54~G59; and the following program should
coordinate system | be performed within the selected coordinate system.
The tool position offset can be performed using the G45~G48
commands. Tool position offset is the corresponding move command
extends or cuts an offset using the D or H code along axis. 1~184
N commands can be specified by the D or H code, the maximum value of
Tool position offset _ _
65 offset is £999.999 mm or £99.999 inch.
(G45~G48) _
G45: Extend the setting number.
G46: Short the setting number.
G47: Extend 2 times of setting number.
G48: Short 2 times of setting number.
When the manual reference position return is performed, the coordinate
The setting of . .
) system can be set for setting the parameter in advance, namely, the
66 automatical ) ] N )
_ automatical performance is same as the G92 specified with reference
coordinate system -
position.
The tool position offset (tool length compensation) can be performed in
the Z axis direction using G43 and G44 codes.
Tool length _ . _ _
_ The selection of offset number can be specified with 01~184 using H
67 compensation
code.
(G43, G44, G49) _ o
The maximum value of offset is indicated as +999.999 mm or
1+99.999inch.
cutt Cutter compensation can be performed using the G40~G42 codes. The
utter
] selection of offset number is specified within 1~184 using D code, the
compensation (Tool _ _ _
maximum value of offset is £999.999 mm or £99.999inch.
68 radius

compensation) B,
C (G40~G42)

The tool of the inner angle is less than 90° which can not use a tool
compensation B.

The tool of the inner angle is less than 90° which can use a tool
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compensation C.

After the standard tool is positioned at the fixed point, and then the tool

69 Tool length to be measured is fixed at the same mechanical fixed position manually.
measure The length offset value of this tool is input regarded as an offset as long
as the INPUT] is pressed.
The tool is divided into several groups within the tool magazine. Specify
Tool lif a life to the tool of each group, when the tool of each group is used, the
ool life
o ) accumulation is regarded as a criterion of the tool life for the tool
70 administration o o
functi machining time or machining frequency. After the tool has been reached
unction
the tool life, namely, the next tool is automatically selected within the
same group in advance
1 Additional offset | Tool position offset, the number of the cutter compensation can be
memory A extended up to 64.
79 Additional offset | Tool position offset, the number of the cutter compensation can be
memory B extended up to 64
Additional offset
73 The number of the tool compensation can be extended up to 184.
memory C
Once when the number of one-digit of 1~9 followed F is specified, the
feedrate of corresponding number is then set. Specify the FO is a rapid
74 F1-digit feed traverse rate, the speed change signal issued from the side of machine,
the feedrate of the selected number can be increased or decrease by
the MPG.
After the X or Y axis is positioned, the external motion signal is output
External motion
75 by using the G81 command code, and G80 cancels this function
function
therefore.
Canned cycle A| .
Six canned cycles can be performed, for example, the drilling cycle,
76 | (G80,G81,G82,G8 ta001 | d bori o of
apping cycle and boring cycle etc.
4,G85,G86,G89) PPINg &Y i
Canned cycle B -
Twelve canned cycles can be performed, namely, the peck drilling
77 (G73, G74, G76, le. finishin bori o tabpi | q ter-tanpi |
cycle, finishing boring cycle, tapping cycle and counter-tapping cycle.
G80~G89) Yy g gcy pping Cy pping cy
Inch/Metric
] The inch or metric input can be switched by the G code.
78 conversion (G20, _ o
G20: Inch input G21: Metric input
G21)
Circular arc Specify G02 (or G03), the feedrate specified with F code is achieved an
79 Interpolation optional arc interpolation within the rage of 0°~360°.
(G02,G03) G02: Clockwise (CW) G03: Counterclockwise (CCW)
80 Sine curve In the helical interpolation command, when one axis within an arc plane
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interpolation

does not move (this axis is treated as an imagination axis), the other 2

axes can be performed a sine curve interpolation.

The circular

compensation is

In the arc interpolation, the radius value R instead of I, J and K is

81 performed using | directly specified a radius to simplify a program. The arc more than or
radius R less than 180° can be performed.
programming
The mechanical vibration during stopping at the end of stroke which can
82 External be reduced to the least by this function, and the valid stroke can be
deceleration increased to the maximum, the additional axis does not an external
deceleration function. (Selected function)
] Input any of the program number from 1~31 to NC from the machine
External workpiece | )
83 . side and these programs (Selected function) are selected from NC
number index A
memory.
Transfer the data to NC from an external specified operation such as
the machine side, the input data are shown below:
_ (1) External workpiece number index C
84 External data input .
(2) External tool compensation C
(3) External alarm information
(4) External operation information
Automatical The cutting feed and manual consecution feed can be set by the
85 acceleration of parameter, the constant is accelerated or decelerated with exponential
cutting feed at the time of 8ms~4000ms.
The 1~9 digits followed with the switch command / of the block, 9 skip
86 Additional skip optional program switch can be set at the side of machine, when one
block selection optional program skip switch n is turned on, the block with / n is
skipped.
When the X, Y, Z, the 4™ or the 5" axis commands are followed with
_ _ G31, they are performed a linear interpolation as GO01. When this
87 | Skip function (G31) _ o o .
command is performed, if it skips to this signal from the external input,
the rest of part of this command is stopped to perform the next block.
88 Restarting of Specify a sequence number to be restarted, and the restart is
program performed from here.
89 Single direction The positioning can be performed from unique direction to eliminate an
position interval for realizing a precise position.
Storable program
» 96 programs can be added at the standard program, totally 191
90 Superaddition of

number

programs.
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The tool path specified in program can be scaled up or down with the

91 Scaling
range of 0.001~99.999.
The pulse only uses a MPG which can be performed a tool movement
92 MPG insertion overlapped with the automatical operation command in the case of the
machining is consecutively performed.
_ In the state of cutter compensation, when the inner corner is cut, the
Automatic corner
93 modification can be automatically added to perform a low-speed
modification
machining within the set area.
Set an angle corresponding with the positive direction along X axis on
the calibrated scale of machine operator panel, the JOG feed is
Manual optional . o .
94 . performed on the setting direction by using the start button. In the XY
angle feed
g plane, this function is only valid of 5° interval increment with the range
of 0°~360°. (Selected function)
The block is same as the preset sequence number during the program
Sequence number ] )
95 ) performance, after this program has been performed which becomes a
comparative stop . ) o
stop state of single block, and this function is used to check a program.
9% Operation time The NC automatic operation time in second, minute or hour can be
display displayed on the LCD.
The switches on machine operation panel are replaced by the setting
97 operation by the MDI & LCD which can be controlled the ON/OFF of
Menu switch ]
some functions.
08 User macro There are two function limits, one is A, the other is B. It belongs to the
program A, B manufacturer and the inherent function of the user.
99 Graphic display Tool path can be described on LCD
The MPG installed on the machine panel can be performed a
100 MPG micro-feed for the machine, MPG issues 100 pulses for each revolution,
the movement amount for each pulse can be shifted 1, 10 and 100 folds
based upon the signal of machine side.
PLC MODEL—B can be used.
PLC MODEL-B
101 PLC Numbers of input 192 points
Numbers of output | 128 points
Steps of program Up to 5000 steps
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Chapter Three Programming

3.1 What is Programming

The CNC machine moves in terms of the compiled program. When the parts are machined in NC,
the tool path and other machining conditions should be edited into this program, and this program is
regarded as part program.

The process from part drawing to the machining program is being performed by NC, as follows:

—> — |Part programming| —»|NC performs machining|

(1) Confirm the NC machining range and the selected NC machine.

(2) Confirm the installation of the workpiece material on the machine and select
the required jig and tool.

(3) Cutting sequence (The cutting depth and tool path of machining process type,
tool start, rough cutting and finish cutting).

(4) Select the cutting tool and tool jig, and decide their installation position on the
machine.

(5) Cutting condition (Spindle rotation speed, feedrate or the coolant ect.).

The part program, reads the controllable tool path and the NC command from machine
miscellaneous motion, based on the NC rule. Usually, these commands are written into block.
The part program will describe in this chapter.

3.2 Program Structure

The program is divided into main program and subprogram. Usually, the NC moved based on the
command of main program, when the command of subprogram calling on the main program, the NC
is then moved based upon the command of subprogram.

When the main program return command is performed in the subprogram command, NC returns
to the main program then moves in terms of the command of main program.

In NC memory, 95 main programs and subprograms can be stored separately, and one of the

main programs is selected. NC machine can be moved based on its command.
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Main program Subprogram
Command 1 Command 1

Command 2 Ccommand 2

[Rotor program |
command] i

Commandn
SomaRa+

Command n+1

[Return to the main
program command]

Note: The number function (selection) of the additional storage program is selected. The program
numbers to be stored is added to 191.

Refer to the [4 Operation] for the storage and selection methods of a program.

3.2.1 Block

The program is composed of several command, a command unit in a program is called the block.
Distinguish the blocks using end code. EOB code is indicated with “;”.

For example:

XXXX;

XXXX;

XXXX;

Note 1: The maximum character in one block is free.
Note 2: EOB code: EIA code uses CR, ISO code uses LF.

3.2.2 Program Word

The element composed with block is program word. The program word consists of the address
and its following digit. The + or — can be performed before the digit.

2 109

Address Digit

Program word
The address is indicated using one of the A~Z which describes the meaning of its following
umbers, the address and meaning in this NC can be used as follows. Same address may have

different meanings based on the different preparation function command in program.
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Name Address Meaning
Program number | : (ISO) /O (EIA) | Program number
Sequence N Sequence number
number
Prepargtlon G Command motion mode (linear, circular arc etc.)
function
X\ Y. Z Movement command of coordinate axis

Movement command of additional axis

Coordinate word w
R Arc radius

I, J. K Coordinate of circular arc center T
Feed function F Feedrate specification %
Spindle function S Specify a spindle rotation speed -
Tool function T Specify the tool number or tool offset number 3
Miscellaneous M Specify the ON/OFF of the machine tool side o
function B Such as the table index %
Offset number H. D Specify an offset number 3
Dwell P. X Specify a dwell time 3
: >
SpeCIer”e]lﬂ;));cr)gram P Specify a subprogram number @

Specify a Specify a sequence number; the program is

sequence number repeatedly performed in this number.

The repetition count of program, the repetition of
canned cycle.

Parameter P. Q. R Parameter of canned cycle

Times of repetition L

For example, the following block can be formed using these program words.

wn m wn =
(0] ;U 9 (] o o g
Re) D le) D =1 @] O
c e = o o — @
Q Q. = = =
] = = =3 c )
3 Q = S @ 3 S
(@] = Q) > —h o) o
@ o o e S 5 e}
> S o c
c — =) S 28 S »
3 = c o —
= 3 S =
o o) S
[¢) = o 9]
= o @ =
-] o
S

In the following blocks, one row means one block, one grid of a block means a program word.

Name S57.10.10 Pa/g
e
Program number 0 (:)
2002
/| N G X Y Z A/B/ | CIV/ R/ J|K|F S T M B| H/ Ll Pl Q
C W D
N2 G9 X Y Z
0 2 100.0 | 200.0 | 300.0
N2 GO X Y Z S40 | T1 MO
1 0 196.0 | 315.0 | 500.0 0 5 3
N2 GO F10.
2 1 0
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Note: CR (EIA), LF (I1SO)

3.2.3 Input format

Each program word is composed of a block which must be specified in terms of the following
description. This input format of this system is a changeable block format, therefore, both the number
of program word of a block and the character number of one program word which can be changed, in

this case, it is very convenient for programming.

U

% (1) Input in metric

- NO4-G02-XL+053-YL053-ZL+053-

U

) RD053 D02

Q alL+053-BL+053: -FO50- :
g ID053-JD053-KD+053 HO2

3 S02 TO2

5 -B03-M02;

Q@ S04 TO4

(2) Input in inch
NO4-G02-XL+044-YL+044-ZL+044-

RD044 D02
aL+053-BL+053- -‘F032- :
ID044-JD044-KD044 HO02
S02 T02
: B03-M02;
S04 T04

Note 1: a or B is one of the additional axes A, B, C, U, V and W.
Note: The addresses and meanings which are described above format are shown below:

X L + 0 5 3
I

Three digits following with the decimal point

Five digits before the decimal point

Leading zero can be omitted

With symbol

Absolute or incremental
Address

J D O 5 3
L Three digits following with the decimal point

Five digits before the decimal point

Leading zero can be omitted

Incremental with symbol
Address

For example: when the tool move to the 50.123mm along X-axis at the rapid traverse rate, and its movement
command is as follows:

16
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GO0 X50 . _123

| Three digits following with the decimal point
Five digits before the decimal point is 00050.
Leading zero is omitted

G00 can not be omitted (GO0 specifies a rapid feed) even if the
leading zero is omitted.

Note 3: When an address is specified twice at one block, in principle, the last command is enabled, and
the alarm does not perform.
For example: G01 M03 S200 M08;
In this case, M08 is enabled, and the MO03 is invalid. G code of each group in a block is valid which is
specified at last. G90/G91 is in a block, which is separately valid in its specified place. (See the Section 3.3.8)
For example: G90 _X10.0 G91 _Y20.0 ;

T I

Absolute Incremental

R is always valid when the R and |, J or K are specified simultaneously in circular arc interpolation
command, which is regardless of the command sequence.
Note 4: F050 can be changed into F051 in metric input format. Refer to the [Section 3.4.3 for the feedrate x
1/10].
Note 5: P or Q is omitted in the above-mentioned format due to it owns several meanings.
Note 6: When inputting in decimal point, refer to the [Section 3.2.4 for the decimal point input].
Note 7: The number input in metric, namely, X, Y, Z, A, B, C, U, V, W, |, J, K, Q, and R are set by parameter
which multiplies 10 times.
RDO052
XL+052-YL+052-ZL+052-aL+052-BL+052-
ID052-JD052-KD052

(aorBis A, B, C, U, Vor W) (input in metric), refer to the [Section 3.3.2.2, the input unit multiplies 10]
Note 8: Refer to the [Section 3.3.2.2, the input unit multiplies 10].

3.2.4 Decimal point programming

Numerical values can be entered with a decimal point for this device. A decimal point is used for
the number of which is regarded as a unit of the distance, time or speed. However, some addresses
can not input in decimal point, the position of decimal points are indicated the one of the mm, inch,
degree or second.

X15.0 X15mm or x15inch

F10.0 10mm/min or 10inch/min

G04X1. Dwell 1s

B90.0 B90deg

Decimal points can be inputted the following address:

Xs Y. Z,A.B.C. U, V.W. ILJ. KN R QL F

X, Y,Z,A,B,C,U, VW, |,J,K,R,Q, F

Note 1: When the dwell is specified, X, but P, can be input in the decimal point. (Because the P can be
specified in the sequence number)
Note 2: Change the position of decimal point using the G code, the G code should be specified in
advance even in the same block. G20: (Specify in metric)
X1.0G04; ...... The X1.0 does not indicate a time instead of a movement distance (inch), as for the
X10000G04, its dwell time of the consequence is 10 seconds.
When G04 is inputted, the display becomes 10.0 from 1.0.
G04X1.0: ...... is regarded as G04X1000, the dwell time of its consequence is 1 second.
Note 3: Note that it is a large difference with or without decimal point; the program is different from the
electronic-computer.
G21: (Specify a metric)
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Note 4: The numbers can be used with or without the decimal point
X1000 Y23.7;
X10 Y22359;
Note 5: If the value specified is less than the value of the least input increment, and this value is then
omitted. When the X1.23456 is specified, it is treated as X1.234 in metric, and it is regarded as
1.2345 in inch. The accumulation error occurs when the incremental value is specified, the
accumulation error does not issue but its error omitted when the absolute value is specified.
The specified digits can not exceed the maximum allowance digits.
X1.23456789...... has an error due to it exceeds 8 digits.
X1.2345678...... does not an error because it is within the 8 digits.
Note 6: When a number with a decimal point is input which is converted into an integer of the least
input increment.
(For example) X12.34———>12340 (Input in Metric)
The converted integer should be checked, still.
(For example) X1234567.8—— X1234567800 (Input in Metric). The alarm may occur due to this
number is more than 8 digits.

3.2.5 The maximum command value

Note that the maximum commanded value range of NC device is expressed in the following table
instead of the mechanical movement range of NC machine. For example, the movement of X axis for
the NC device is about 100m (Input in Metric). As for a certain machine, the stroke distance of X axis
may limit within 2m, as the feedrate. The cutting feedrate of NC device can be set to 30m/min, but the
NC machine side may limit within 6m/min. In the actual programming, refer to this manual and the
manual issued from the manufacturer at the same time. Program can be performed after
comprehending the special machine program fully. The maximum command value of each address is
shown below:
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Table 3.5 The basis address and the range of command value (the additional selection

included)
Input in mm Input in inch Input in mm Input in inch
Name Address Output in mm Output in mm | Output ininch | Outputininch
Program : (ISO) N
number O (EIA) 1~9999 As the left As the left As the left
Sequence N 19999 " " "
number
Preparghon G 0~99 " " "
function
Xs Y. Zo 1 +3937.0078i
Coordinate | J» K. Q. R. | £99999.999mm | =27+ 'NC 1 +99999.999mm | +3937.0078inch
word A.B. C. U. +99999.999 +99999 999° +99999.999 +9999.999
V. W
Feed per F 1 mm/min~ ?ZOJOIrtl)c(:)h/mr:r;N 1 mm/min~ 0.01inch/min~
minute 30000mm/min : n'”c M| 30000mm/min | 1200.00inch/min
Feed per
minute . .
(feedrate F 0.1 mm/min~ ?;Jo'%%h/mﬂl? .| 0.1 mm/min~ 0.01inch/min~
1/10) 30000.0mm/min IINCNME | 36000.0mm/min | 1200.00inch/min
(Parameter n
setting)
fSp'”‘."e s 0~30000 0~30000 0~30000 0~30000
unction
Tool function T 0~9999 ! " "
Mlscellapeous M 0~99 " " "
function
0 S~ " " [
Dwell X 99999.999s
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Dwell = 0ms~99999999 " Y )
ms
Sequence
number P 1~9999 " " "
setting
Times of L 19999 . . )
repeated
Offset number D. H 0~184 " " "
nd
The 2 M.S.T B 0~999 " " "
function

3.2.6 Program number

This controllable device can be stored several programs into the NC memory, the program
number is added to each program to distinguish these programs.
Program number
O O [ [ [ The solution range is from 1 to 9999, the leading zero can be
omitted. (Program OO0000 is used for transforming during the
program replication.)
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4 digits

Program starts at the beginning of the program number which ends till met the M02, M30 or M99.

The program of 01111 The program of 02222

MO02 and M30: the end of main program. M99: the end of subprogram.

The subprogram of 05555

Note 1: The “:” before the program number is replaced by “O” in ISO code.

Note 2: The block of the code with optional block skip, such as /M02; /M30 or /M99 which can not treat
as an end of program.

Note 3: When the program number does not at the beginning of the program, the first sequence number
of this program (N...) can be replaced by the program number, but the NO program number is
unallowable.

Note 4: If neither the program number nor the sequence number is performed at the beginning of the
program, the program number should be specified by the MDI & LCD panel when the program is
stored to the memory.

Note: When several programs are performed, the EOB code without a flag is skipped after the 2m

program and before its followed program, but the end of the previous program is finished by the
ER (EIA) RO % (ISO), the program at its beginning should be used the EOB code.

Note 6: The run can be performed without a sequence number. However, the subprogram must always
have a program number.

Note 7: In some cases, the program numbers from 9000 to 9899 are used for the manufacturer, but the

user can not employ it.

Note 8: When the selection is performed by the manipulator, the program numbers 9900~9999 are used
as a manipulator data.

Note 9: M02, M30 or M99 does not performed at the end of a program, which is followed with ER (EIA) %
(ISO) or next program number 0, the end of program is set by BIT3 (NEOP) of parameter 306.

Note 10: When the maloperation is performed to cause the program is more than 4 digits, the program
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may not call for the subprogram. In this case, the characters more than 4 digits are deleted.
Deletion method: editing-> program lock open-> move the cursor to the program O-> insert the
“EOB”-> move the cursor to the program O again-> press “deletion” key after the “EOB” is
pressed.

3.2.7 Sequence number

At the beginning of the block, the numbers 1~9999 within 4-digit followed with address N can be
specified the sequence number, and the sequence of its sequence number is optional. Either the
sequence number can be performed for all the blocks, or the sequence number is added at the
required place during program.

The sequence number should be continuously specified in the key place, for example, when a
new tool is used when it is used, or the working table index transfers to the new machining surface.

Note: For compatibility with other program formats of NC device, the sequence number N0 does not used

3.2.8 Skip to optional block

The slash /n (n=1~9) followed with numbers are specified at the beginning of the block, and
when the skip optional block switch n is ON, during the DNC operation or automatic operation, the
block with /n corresponding to the switch number n is then ignored.

The block with /n is enabled after the skip optional block n is OFF. Namely, operator can
alternatively select the skip block which with /n. The 1 in the /1 can be omitted, however, it can not be
omitted when there are 2 or above skip optional block switches at the same block.

When the optional block switch is ON, the ignored area is shown below:

5 12N123GO01X4 ..o, ; N7856
Ignored area _

For example: N100X100;
N101/2z100;
N102/2/3X200;
N103/3z200;

In the above-mentioned example, when the No.2 switch is ON, the blocks N101 and N102 are

skipped; and when the No.3 switch is ON, the blocks N102 and N103 are skipped.

Note 1: The slash (/) must be placed at the beginning of the block, if it is placed at other places, the
information in which from / to the EOB code is then omitted, and the information in the front of
the / is still effective.

Note 2: The TH and TV are still checked to the skipped part while the skip optional block switch is opened,
which is same as the switch OFF.

Note 3: The block to be skipped is identified when the memory transfers the information to the buffer.
When the block in front of the / has been read into the buffer, this block may not be ignored even

if the optional block switch is ON.

Note 4: This function is enabled during the sequence number is indexed.

Note 5: This function is disabled when this program is registered to the memory. The / followed with a
block can be read into a memory regardless of the switch of skip optional block.

Note 6: When the program is output from the memory, the program can be completely output regardless
of the state of skip optional block switch.

Note 7: Some skip optional block switches (from 1 to 9) may not used for some machines. So, it is

necessary to inquire the manufacturer how many switches can be used before operating.

Note 8: The system with the function of additional skip optional block, if a block is more than a flag of skip
optional block, the 1 of /1 can not be omitted, the /1 may specify in terms of the above-mentioned
notes.

For example  Wrong: //3 G00 X10.0;
Correct: /1/3 G00 X10.0;
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3.3 Dimension Word

The dimension word decides the movement of tool, which is composed some commands relative
to the numerical value by the address of movement axis and the numerical value indicates the
movement direction and quantity. They may vary from the absolute and increment modes. (See the
Section 3.3.8)

Dimension word address Meaning

The address in the Cartesian coordinate system of each
Basic axis X\ Y. Z axis indicates the position of axis or the distance along the
axis direction.

The address of the 4™ or 5™ axis, which means an angle of
Additional axis | A. B. C. U. V. W | rotation axis or a position and a distance of linear axis

separately.
Circular arc R Specify a circular radius
interpolation L J. K It means that the distance from start to circular center along
parameter S the X, Y and Z axes or its parallel axis.

3.3.1 Controlled axis

The machine movement axis controlled by the NC system is called controlled axis.

Each controlled axis can be called using the dimension word address of this device.

The numbers of standard axis controlled by NC system are 3 axes (X, Y and Z) and can be
added to the 4" axis or the 5™ axis.

The additional axis can be used any of the addresses, such as, A, B, C, U, V or W, it is better to
use A, B and C for the rotation axis, and use U, V and W for the linear axis.

The numbers of controlled axis can be controlled at the same block which is 3 axes. The number
of simultaneously controllable axes can be added to 4 by the additional axis selection, the additional
axis by controlling singly is only used for the simultaneous 3 axes control. The 3 axes control with an
additional axis can be carried out, after the function of additional axis control is selected.

The numbers of simultaneous controlled axes

The numbers of Simultaneous 3 axes selection +
Simultaneous 3 Simultaneous 4
controlled axes additional axes simultaneous
axes selection axes selection
controlled selection

3

apbw

X\ Y. Z 3 4
(The additional axis included)

Note 1: When an additional axis control function does not performed, if an additional axis (A, B, C, U, V or
W) is carried out, the No.17 alarm may occur.
Note 2: The numbers of simultaneous axes are always 2 axes during the manual operation.
Note 3: The following functions can not be performed when the system has the 5™ axis.
@ Never attempt to perform the thread cutting and synchronous feed.
® Never attempt to add the S4 digit analog output function (The spindle DA (digital-analog
conversion) module substitutes for the output analog function).
® The constant surface speed control function can not be added.
@ Do not perform the rigid tapping function
® The real-time spindle actual speed can not be displayed.

The coordinate axes and motion symbols
If the relationships between machine coordinate axis and tool movement symbol are provided
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with the machine, the serious mess may occur in programming, which the relative explanations have
been described in the EIA RS-267-A or ISO841.

However, the following explanations should be noticed during programming:

a) The program should be programmed based on the standard coordinate system (Right-hand
Cartesian coordinates);

b) In programming, suppose that the workpiece does not move but the tool moves round with the
workpiece

+¥ (hi+X, ¥ OR Z
#A4, B OF C

Horizontal type boring and
milling machine coordinate axes

3.3.2 Setting unit

3.3.2.1 The least input increment and the least movement unit

1) The least input increment (Input unit)
Input the least units of tool movement amount by the command, which are registered in mm, inch
or deg.
2) The least movement unit (Output unit)

The least movement units input to the machine are indicated in mm, inch or deg. Any of the
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following groups can be adopted.

The least input The least
Input/output
increment movement unit
Input in mm, output in mm 0.001mm 0.001mm
) Input in inch, output in mm 0.0001inch 0.001mm
Linear
_ Input in mm, output in inch 0.001mm 0.0001inch
axis
Input in inch, output in _
) 0.0001inch 0.0001inch
inch )
Rotation axis 0.001° 0.001°

Note: The increment system of rotation axis can not be converted in inch/metric system.
Whether the least movement unit is based on 0.001mm or 0.0001 inch which is determined by
the machine and it can be selected by the presetting BITO (SCW) of parameter 006.
The least input increment is 0.001mm or 0.0001inch can be selected by the G code or the
parameter setting of MDI & LCD panel.
G20 the least input increment of linear axis is 0.0001inch.
{G21 the least input increment of linear axis is 0.001mm.
The G20 or G21 is unchangeable when the system is ON or OFF.

3.3.2.2 10 folds input unit

The least input increment in mm can be changed into 0.01mm using the BIT 1 of parameter 006,
which the unit in inch can not be changed.

The least input increment
Address
Input in mm Input in inch
Dimension
Xa Y. Z. Q. RV LWJV KL UL VL W 0.01mm 0.0001inch
word )
Rotary
. A.B. C 0.01° 0.01°
axis
Dwell time X 0.01s 0.001s
P 0.01s 0.001s

It can not be changed in the following cases:
a) When the input is different from the above-mentioned dimension word.

b) Display unit

d
e) Offset input
f) Others

)
)
¢) The maximum command value range.
) Increment feed unit and manual feed unit
)

23

U
Y]
=3
-—
U
=
o
«Q
=
(Y
3
3
>
«Q




v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

OGS I MISXIE

GSK983Ma Milling Machine Center CNC System User Manual

Note 1: The input unit is either 0.0001inch or 0.001mm in the latter explanations in the manual.

Note 2: The display unit changes into 0.01mm or 0.01deg by setting the BIT 2 (MDL) of parameter 006.

3.3.3 The maximum stroke

The maximum stroke can be commanded in this device is shown below:

Input/output

mm

in

Input in inch/

output in mm

Input in mm/ output

in inch

Input/output

inch

in

£99999.999mm
+99999.999°

+3937.0078inch
+99999.999°

£99999.999mm
+99999.999°

+9999.9999inch
+99999.999°

Note: The above-mentioned strokes vary from one machine to another.

3.3.4 Program origin and coordinate system

The program origin and coordinate system can be affirmed during programming. Usually, some

point on workpiece is set to a program origin.

Program arigin
~

This is an example of that coordinate system is a workpiece coordinate system

3.3.5 The coordinate system and the machining start point

The workpiece coordinate system should be used while the program is sent to NC, tool and

program are operated from the start point. However, NC must be realized the tool's coordinate value

at its start point by the G92 code (coordinate setting).
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i —

40,0
ki

GAZ X40.0 ¥30.0 225.0
3.3.6  Workpiece coordinate system

Several workpieces have been installed in machine, which the installation positions of these
workpieces are different; therefore, several workpiece coordinate systems should be applied. In this
case, 6 coordinate systems set in the machine in advance which can be selected by the 6 G codes
(G54 ~ G59), the followed program is performed within the selected coordinate system, each
coordinate system can be determined by the distance from the reference position (the fixed point on a
machine) to its coordinate origin along with each axis, refer to the following figure.

The setting of workpiece origin offset, refer to the Section 4.4.13.

Z Z

; ~ R
Z \%\F{, ] 2 Waorkpiece coordinate
S system offset
T
- A

When using the above-mentioned workpiece coordinate system, establish a coordinate system
without using a G92 code. The coordinate system set by G92 which is replaced by G54~G59.
Generally, G92 does not perform together with G54 ~G59.
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Note: When using the coordinate system set by G54~G59, return to the 1* reference position after the
power is turned on, a workpiece coordinate system can be automatically set by G54, so the

automatic coordinate system need not to be set.

3.3.7 Reference (position) point

Reference position is a fixed on a machine tool to which the tool returns to the reference position
by the reference position return function. So, the program can not be started from a certain point on
workpiece coordinate system, but it can be started from a reference position. In this case, because
the reference position is a certain point on the machine, and the program is organized based upon the
point on the workpiece is regarded as an origin. Therefore, the tool returns to the reference position
which must be described in workpiece coordinate system using G92 code.

b

-~ Workpiece

s

Frogram origin

Reference point
G2 Xae YB .

Note: When using the workpiece coordinate system set by G54~G59, G92 is unnecessary.

3.3.8 Absolute and incremental commands

The tool operation distance of each axis can be programmed in incremental or absolute
commands.

The operation distance can be programmed directly in a block by the increment command (G91).

Tool end position in a block is expressed by the coordinate value in the workpiece coordinate

system.
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|
!
i
40. 0 100.0
The above figure is carried out by the increment command program:
G91 X-60.0 Y40.0;
However, it is carried out by the absolute command program:
G90 X40.0 Y70.0;

In order to make a compatibility with other NC systems for the program, each address in block

can not changed the G90/91 command method.

3.4 Feed Function (F function)

3.4.1 Rapid traverse rate

In the rapid traverse rate, the machine of each axis moves based on the specified speed.

In general, the rapid traverse rate is set by the manufacturer. (It is set by the parameter 092~095,
428, and from RPDFX to RPDF4).

Each axis of machine is separately moved, so these axes are moved from start to end which are
spent different time.

For example: When the rapid traverse rate of X and Y axes are separately 5000mm/min and
8000mm/min, and the operation programs are shown below:

G91  X2000.0 Y2000.0;

The X and Y axes on the machine tool are operated in the time of 24s and 25s where from start

to end.

The tool path on the above figure is shown below:
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Axis Y

1

.~ End point

1H+ / i

~Axis W

[
_

Crigin 14

The override control of rapid traverse rate can be carried out by the switch on the machine
operator panel. (FO, 25%, 50%, 100%) FO is determined by the parameter 113 (SPDFL), and its unit

is not indicated by the percentage (%), instead of the mm/min or inch/mm.
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3.4.2 Cutting Feedrate

Specify a tool cutting feedrate based upon the feed distance of each minute, the feedrate is
specified with F which is shown below:
F1 (1mm/min, 0.01inch/min)

)

F15000 (15000mm/min) or F60000 (600.00inch/min).

This feedrate is clamped at the upper limit (maximum) value

This upper limit value (the maximum value) can be set by the parameter 106 (FEDMX) by the
manufacturer, the feedrate is also controlled to the override from 0 to 200% (10% for each step) by
the switch from the machine operator panel. The claming of the upper limit speed is also effective to
the override feedrate. Specify the feedrate by F code is suitable for the rotation axis, too.
For example: Metric input F050

Inch input F032

The decimal point input is available when inputting in metric or inch, and the decimal point are at
the place of degree/minute.

Metric input F12 0.12deg/min

Inch input F12 0.12deg/min

Metric input F12.0 12deg/min

Inch input F12.0 12deg/min

Note 1: Except the procedure of acceleration/deceleration in NC operation,

Note 1: The calculation error of the command feed where from NC holds the within 2% of the command
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feed, and the error is calculated by spending the time for measuring the movement distance which is
more than 500mm, where is followed with the NC steady state.
Note 2: Up to 7 digits can be performed for the F code, if the inputted feedrate is more than the upper limit

value, which will clamp at this value if the movement command is performed.

3.4.3 Feedrate decelerates to 1/10

The metric speed input can be changed into 1/10 by the setting of BIT 3 (FMIC) of parameter
006.

Description The least input unit Range

Feed/min. 0.1Tmm/min F1~F150,000 (0.1 mm/min~15000.0mm/min)

3.4.4 Synchronous feed (feed/rev.)

Specify the feedrate based on the spindle feed/rev.. G95 specifies the synchronous feed; and

G94 specifies the feed/min. (The movement amount in minute is a feedrate.)

Feed/min. Synchronous feed
] o Tool feed amount of spindle of
Meaning Tool feed amount in minute )
each revolution
Address F F
G code G94 G95
In.put 1 mm/ min—30000 mm/ min 0.01 mm/r~1000.00 mm/r
in —_
(F1~F30000) (F1~F100000)
Solution | MM
Input | 0.01inch/ min~1200.0inch/ min 0.0001inch/r~100.0000inch/r
in
inch (F1~F60000)
ol ] The feed in minute and the synchronous feed are generated a clamping at a certain
ampin
Ip 9 feedrate, this clamping value is set by the manufacturer (the feedrate with override
value

can be clamped only.)

The override (10% for each gear) from 0 to 200% is valid to the feed/min. and the

Override | synchronous feed.

The clamping value is set based on the mm/min or inch/min. The synchronous feedrate changes
into mm/min or inch/min as the following equations.

fm=frxR
Wherein, fm: The unit of the feedrate per minute is mm/min or inch/min

Fr: The unit of synchronous feedrate is mm/r or inch/r.

R: The unit of spindle speed is r/min.

Note 1: G94 and G95 are modal, which are valid after the specification is performed once till the other G

codes are generated.
29
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Note 2: The synchronous feed must be performed with the spindle installed a position encoder.
Note 3: It also can be used when the position encoder speed is up to 1r/min., the feedrate maybe irregular,
which does not affect the machining. However, the abnormity can not continue, otherwise, the

unexpected behavior may occur along the decrease of the speed.

3.4.5 F1-digit Feed

One-digit number from 1 to 9 F is specified after F, namely, the feedrate corresponding this
number is set. Each number has been set its corresponding parameter in advance. The FO is
regarded as a rapid traverse rate. After the F1-digit feedrate switch installed on the machine panel is
shifted ON, the feedrate corresponding to the number currently selected can be increased or
decreased by rotating the MPG.

The increment/decrement of feedrate

AF=M/per scale of the MPG]
100X

Wherein:

Fumaxq: It is used for the feedrate upper limit of F1~F4 ------ it is set by parameter #171~
174(FIDF1~4);

Fmaxe: It is used for the feedrate upper limit of F5~F9------ it is set by parameter #1751~
179(FIDF5~9);

X: any number among 1~127 set by parameter.

The feedrate set or altered is kept even while the power is OFF. The current feedrate is displayed
on the LCD.

3.4.6 Automatic acceleration/deceleration

When the feed is started or stopped, at a certain time constant, the automatic acceleration or
deceleration is performed to avoid the mechanical system vibration occur. Therefore, the acceleration
or deceleration may not perform during programming.

The pointed corner can not be machined due to the automatic acceleration or deceleration, the

dwell command code (G04) is added between two blocks to machine a sharp corner.

e - Insertthe suspension instruction here

Frogrammed path

N m———- Actual tool path

The actual tool path is fit to the programmed one after the dwell command is inserted. The faster
30
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the feedrate rotates, the bigger the acceleration/deceleration tome constant occurs, the bigger the

corner error is.

Note 1: The feedrate changes between the blocks of the specified different movement, as follows:

The previous block
Positioning Cutting feed Not move
New block
Positioning x x x
Cutting feed x o x
Not move x x x

x: The next block is performed after the command speed is decelerated to zero.

o: Continue to perform the next block, so that the feedrate is not changed widely.

Note 2: The deceleration is performed on each axis separately (X or Z axis) and the feedrate of each axis
may occur between blocks. Therefore, the actual tool path does not match for the programmed
path. For example, if the tool only moves along X axis in a block, and along Z axis in the next

block, it is then decelerated along with the X axis direction nearby the corner, and then
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accelerated along the Z axis direction. The actual tool path is shown below:

= <~ ¥

FProgrammed path

— — — Actual path of the tool

In the circular arc interpolation, the actual arc radius should be less than the programmed one (refer to
the appendix), this error can be carried out by reducing the time constant of acceleration or deceleration as

much as possible.

3.4.7 Automatic Corner Modification

If the tool is performed a tough machining with tool compensation based on the program feedrate
within the inner corner and inner circular arc area, the tool cutting overload may occur. This function
can be automatically decrease the feedrate to reduce the overload of tool in the above-named area,

so than the smooth machining surface can be carried out.

3.4.7.1 The automatic modification of inner corner

1) Working conditions
When two blocks (the previous one and the latter one) are available for the following conditions,
the feedrate can be achieved the automatic modification.

a. G codes of group 01 are G01, G02 or G03.

b. In the offset mode, the value of offset does not 0.
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c. The offset should be performed within the machining corner

d. The axis moves along with the offset surface.

e. G41 and G42 command codes are not performed in the following blocks.

f. G41 and G42 command codes are not performed in the previous blocks. Or, if the two
blocks are performed, this block does not start.

g. The inner corner is less than the 8 set by parameter in advance.

The angle of programmed path

(I) Straight line to straight line

Programmed path
- Path of tool center
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(I1) Straight line to arc

(1) Arc to straight line

(IV) Arc to arc

When 8<0OP, which is treated as an inner corner. The value of 8P is set by parameter (NO-335)
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(1°<6P<179°). Suppose that the 8 and 6P are equivalent, the estimation error less than 0.001° may
occur.
2) Operation range
After the corner is affirmed to an inner one, the feedrate is modified from the corner range from
Le in the corner intersection block to another. The straight line distance between Ls and Le is the
point from tool center path to the corner intersection. Le and LS are separately set by the parameters
(#355 and #356)

U
L ed 02 — T 2
progrel’  — — -+
o - -\--\-.‘_""‘-\-.\_\_ -—
—— Rt U
L e =
oot AT T b 3
?ath —_ Le Ly - . . Q
- =
'\-\.\_H-. g
x"'hh.
3
. . . 0 5.
The feedrate is modified within the range from a to b. @

The feedrate is modified within the range from a to b.

As for the circular arc, this modification is effective for the EOB based on the following conditions.

(@ Distance within Le.

(2 The start and end points of circular are located on the same quadrant or the start is situated at
the adjacent one of the end quadrant.

The modification function of the start of the block is enabled based on the following conditions.

(D Distance within Ls.

@The start and end points of circular are located on the same quadrant or the end is situated at
the adjacent one of the start quadrant.

(For example) The circular disk
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The feedrate is modified from a to b and ¢ to do for the program @ of an arc.
3) Modification value

The modification value is set by the parameter #334.

1<AOVOR (each gear 1%) <100 (%)
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the actual feedrate is as follows:
Fx (AOVOR) x (Feedrate modification)

4) Whether the inner corner modification is enabled

It is also enabled for the dry run and the F1-digit command. In the case of the F4-digit command,

The inner corner modification can be determined by the G code, in the group 15, add the G62

between the G91 and G64, refer to the following table. These G codes are related with the exact stop

check mode.
Exact stop check Inner corner modification
G61 Enabled Disabled
G62 Disabled Enabled
G64 Disabled Disabled

Note 1: G64 state is performed when the power is turned on or off.

Note 2: G09 must be specified if the exact stop check is performed in the mode of G62.

Note 3: The inner arc cutting feedrate change is always effective which is not affected by the G codes,

refer to the Section 4.7.2.

3.4.7.2 The change of inner side arc cutting

In the case of the inner side arc offset cutting, the feedrate of programmed path is specified by

the F code, and the actual feedrate is FxRc/Rp (wherein, R¢ is a radius of tool center path; Rp is a

radius of program path).
This change is also valid to the dry run and F1-digit command.

(For example 1)
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However, if Rc is much smaller than Rp, namely, Rc/Rp=0, the tool may stop then. Therefore,
after the least deceleration rate is set, when Rc/Rp<AOVMDR, the actual feedrate is FX (AOVMDR).

The MDR is determined by the parameter #333. 1<AOVMDR (each gear 1%) <100, which is also
used for F1-digit and the dry run. The acceleration rate of inner corner automatic modification is not
affected by the AOVMDR.

Note: If the inner side arc cutting is overlapped at the inner corner automatic modification, in this case, the
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Rc
actual feedrate is FxR— x (corner modification) x (feedrate override).

3.5 Preparation Function (G function)

Two numbers following address G determines the meanings of the command for the concerned
block.

G codes are divided into the following two types:

Type Meaning

One-shot G code The G code is effective only in the specified block.

The G code is effective until another G code of the same group is
Modal G code

specified.

(Example) GO1 and GO0 are modal G codes.

G01 X ;
Y ; GO01 is valid in this range

X
Goo Y
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Table 3.5.1 G codes

G code | Group Function
GOO‘ Positioning (rapid traverse)
GO1 01 Linear interpolation (feed)
G02 Circular interpolation CW (Clockwise)
G03 Circular interpolation CCW (Counterclockwise)
G04 Dwell
Go7 Speed Sine curve control (Specify an imagination
00 axis)
GO09 Exact stop check
G10 Offset setting, workpiece zero offset setting
GIN XY plane selection
G18 02 ZX plane selection
G19 YZ plane selection
G20 Input in inch
G21 % Input in mm
G22 Stored stroke limit ON
G2 04 Stored stroke limit OFF
G27 Reference position return check
G28 Return to the reference position
G29 00 Return From reference position
G30 2" 3 and 4™ reference position return
G31 Skip cutting
G33 01 Thread cutting
G4y Tool compensation cancel
G41 07 Tool compensation — left side
G42 Tool compensation — right side
G43 Tool length compensation + direction
G44 08 Tool length compensation - direction
G459 Tool length compensation cancel
G45 Tool position offset increase
G46 00 Tool position offset decrease
G47 Tool position offset double increase
G438 Tool position offset double decrease
G50% 1 Scaling off
G51 Scaling on
G5N 14 Workpiece coordinate system 1 selection
G55 Workpiece coordinate system 2 selection




Chapter Three Programming

G56 Workpiece coordinate system 3 selection
G57 Workpiece coordinate system 4 selection
G58 Workpiece coordinate system 5 selection
G59 Workpiece coordinate system 6 selection
G60 00 Single direction positioning
G61 Exact stop check mode
G62 15 Automatic corner modification valid

T GedN | Cutting mode
G65 00 Simply call the Marco command
G66 Marco command modal call

- Ge7TV | 12 Macro command modal call cancellation
G68 16 Coordinate rotation ON
G69 Coordinate rotation OFF
G73 Peck drilling cycle
G74 Counter tapping cycle
G76 Fine boring

" G8oV | Canned cycle cancel
G81 Drilling cycle, spot boring
G82 Drilling cycle, counter boring
G83 09 Peck drilling cycle
G84 Tapping cycle
G85 Boring cycle
G86 Boring cycle
G87 Counter boring cycle
G8s8 Boring cycle
G89 Boring cycle
GOV Absolute command

GOV | o Increment command
G92 00 Setting for work coordinate system
Go4N Feed per minute

T GosV | 05 Feed per rotation
G9sN 10 Return to the initial point in canned cycle
G99 Return to point R in canned cycle
G96 13 Constant surface speed control

- GoT | Constant surface control cancel
G180 -~ Cancel the rigid tapping in canned cycle
G184 Rigid tapping cycle
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Note 1: The G code with is a start G code of each group. Namely, when the power is turned on or the
resetting key is controlled when the system parameter of G code is specified, the G codes are set
up therefore. As for the G22 and G23, the G22 is selected when the power is turned on, G22 or

G23 (one of them is effective before resetting) is then set up.
The selection of start G codes state, such as G00, G01, G43, G44, G49, G90, G91 or G94, G95, which
is determined by the parameter 008.
The effective one between G20 and G21 is selected before the power is turned off or the resetting
key is pressed.
Note 2: G codes in group 00 are not modal, which are only valid in its block.
Note 3: When the G codes in the above table are specified, or when an undefined optional G code is
specified to a control device, the alarm (No.0/0) may occur, but the G38 and G39 are ignored.
Note 4: Some G codes can be specified at the same block even if they are not shared the same group.
When two or more G codes in a same group are specified at the block, the last specified G codes
are effective.
Note 5: In the canned cycle mode, if any of the G codes in group 01 are specified, the canned cycle will
automatically cancelled, and the system is then on the state of G80. However, G codes in group
01 are not affected by any G codes in the canned cycle.
Note 6: G70 and G71 can be separately replaced the G20 and G21 (particular G code) by setting the BIT 5
(GSP) of parameter 008.
Note 7: G codes of each group are displayed.

3.5.1 Plain Selection (G17, G18, G19)

Select a plain for circular interpolation and tool compensation by the commands.

G17...... XY plain

G18...... ZX plain

G19...... YZ plain

The movement command is regardless of the plain selection of G17/G18/G19, for example,

when the G17 Z _is specified, the Z moves.

3.5.2 Positioning (G00)

Use this code, tool positioning is performed at each point of address X, Y, Zor A, B, C, U, V and
W programming, the coordinate value must be specified in the absolute command. The distance from
start to end must be specified in the increment command, and the tool is separately moved at the
rapid traverse rate of each axis, the tool path in positioning is not always a straight line.

Two axes (2 addresses) can be programmed at the same time in a block, but, only one can be
performed for the 4™ axis.

Specify a GO0 positioning

G00a__ B

(aB=X. Yor2)

For example: the rapid traverse feedrate is: X axis 9600mm/min
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The program of Y axis in 9600mm/min

G00G91 X25.0 Y-10.0
‘ 25.0 ‘ Y

10.0

X

Note 1: The rapid traverse feedrate in GO0 command is set for each axis by the machine tool manufacturer,

therefore, it can not be specified by the a programming.

In the positioning of G00, the tool speeds up from the start till to the preset speed, which may rapidly
move thereafter till decelerate to the end, and the next block is performed after confirming the “appropriate
position” sequently. (Note 2)

Note 2: The “appropriate position” means that the motor feed is within the specified range (This range is

determined by the machine tool manufacturer).

Note 3: If the system is selected to a simultaneous 3 axes function which the following movement

command can be specified is shown below.

GOOX__Y_ Z

In this example, X, Y and Z axes positions the tool to the specified location at the specified speed at the
same time.

When the system selection has a simultaneous control function of additional axis, both the address X, Y
and Z and the additional axis address are commanded. Three or four axes can be operated simultaneously if
the commands are performed.

For example: X500.0 Y300.0 Z25.0 B20.0;

3.5.3 Single Direction Positioning (G60)

The exact positioning without an offset can be finally positioned from one direction.

Start
End Q—>

(The last position direction is from right to left)
The GO0O is replaced by G60:
G60 a B Y o) ;
(The a, B and y= X, Y and Z or additional axes A, B, C, U, V or W, which are controlled in 3 axes

or 4 axes. the simultaneous control occasion for the 2 axes and 3 axes are included an additional
axis).

An overrun and a positioning direction are set by parameter. Even when a commanded
positioning direction coincides with that set by the parameter, the tool stops once before the end

point.
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Cwershoot
= |
] -:.\
End paint Dwell

Note 1: G60, which is a one-shot G code.

Note 2: During canned cycle for drilling, no single direction positioning is effected in Z axis.

Note 3: No single direction positioning is effected in an axis for which no overrun has been set by the
parameter

Note 4: When the move distance 0 is commanded, the single direction positioning is not performed.

Note 5: The direction set to the parameter is not effected by mirror image.

Note 6: The single direction positioning does not apply to the canned cycles of G76 and G87

3.5.4 Linear interpolation (G01)

GO01a B F

(a. B=X,Y, Z, A, B, C, U, V or W. Additional axis is carried out a simultaneous control with other
axes).

Actually, it is specified a linear interpolation mode. The values from a and 3 are defined a tool
movement distance, which is treated in the mode of the absolute and increment based on the current
state of G90/G91. The feedrate is specified by F code, and the F code is modal.

Program example: (G91) G01 X200.0 Y100.0 F200.0

a2 End

0 Start 200.0 X

Specify the feedrate by F code is a tool movement speed, if the F code does not specify when
the power is turned on; the feedrate is then regarded as 0.

The movement command with simultaneous 3 axes control function is shown below.

G01 X Y Z F

Simultaneous 3 axes linear interpolation can be performed by this command.

When the additional simultaneous control function is selected, The X, Y or Z can be replaced by
the 4™ axis address (A, B or C), in this case, the simultaneous 3 axes control of the 4™ axis can be
carried out.

For example: GO1 X500.0 Y300.0 B20.0 F10.0;

The following commands can be performed when the system has an optional simultaneous 4
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axes function.
G01a B Y o) F ;
Whereina, B,y,0=X,Y, Z,A, B, C, U, VorW.
Note 1: The feedrate of each axis direction is as follows:
G01aaBg F f;

a
Feedrate of a axis direction: Fa=— -f

Feedrate of B axis direction: F=— -f -
3 a
2 2
L=Na B -
Note 2: The feedrate of rotation axis can be determined by degree/minute (metric input: F050, Inch input: E
F032). S
—
For example: G91 G01 B90.0 F300; g
—— 3,
K/ - "x\l‘ ‘3
/ \
f b
Il x{%?: End point
| -
b
"‘-\. r
A . ,»’t Botational =peed:300 degreefmin
Qrigin

Note 3: The 4™ axis is included in the linear interpolation (Rotation axis A, B or C). The cutting feed unit
(degree) comes into inch (or mm) and its feedrate is controlled in Cartesian coordinates of a—f
which is equaled to the speed specified by F code. Calculate the feedrate of rotation axis based
on the Note 1, and its unit becomes into degree/minute.

For example: G91 G01 X20.0 B40.0 F300.0;

Change the movement command unit (degree) of B axis into mm or inch, the machining time is as

follows:

V207 +40°

300

The feedrate of B axis is shown below:

=0.014907 (min)

—  =268.3 deg/min
0.14907

Note 4: in simultaneous 3 or 4 axes, the calculation of Cartesian coordinate feedrate is same as the
simultaneous 2 axes control.
Note 5: The feedrate of rotation axis is up to 6000deg/min in metric or inch input, even if the specified

feedrate is more than the maximum speed, this speed must be fixed on the upper-limit value.
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3.5.5 Circular Interpolation (G02, G03)

3.5.5.1 Circular interpolation without an additional axis

The command below will move a tool along a circular arc.

Arc in the X——Y plane

G02 R
G17 :}-x Y { F .
GO03 J_

U
)
~
U
é Arc in Z—X plane
o G02 R
g G1 X Z { F ;
a G03 ___K__
Arc in Y——Z plane
G02 R
G19 Y Z_{ F ;
GO03 J K__.
Item Command code Meaning
G17 Circular arc on XY plane
1 Plain selection G18 Circular arc on ZX plane
G19 Circular arc on YZ plane
. L G02 Clockwise (CW)
2 Rotation direction GO03 Counterclockwise (CCW)
Two axes from X, End position in workpiece coordinate
G90 mode
3 End YorZ system
position Two axes from X, Distance from start to end
G91 mode Yorz
Distance from start to Two axes from |, J Distance from start to center
4 center or K
Circular arc radius R Circular arc radius

The G17 is effective as the start code of plane selection as long as the power is turned on.

CW or CCW is determined by left or right hand coordinates.

y X 7
i i i
‘*w\5$3 ‘*x\E:S “‘w\5:3
é;;\\ é;;\\ é;;\\
- -7 -y
617 18 19

The end point of an arc is specified by address X, Y or Z, and is expressed as an absolute or

42



Chapter Three Programming

incremental value according to G90 or G91. For the incremental value, the distance of the end point
which is viewed from the start point of the arc is specified.

The arc center is specified by address I, J and K for the X, Y and Z axes, respectively. The
numerical value following I, J or K, however, is a vector in which the arc center is seen from the start

point, and is always specified as an incremental value irrespective of G90 and G91, as shown below.

y End point (X, Y) x  End point (Y, X) 7 End point (Y, 2)

I, J and K must be signed according to the direction.

The arc interpolation can be specified by address R instead of |, J or K. The command format is
as follows:

G02
{ } X Y R
GO03

There are two circular arcs during the arc interpolation (it is specified by radius) of R is used —

U
Y]
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o
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(Y
3
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>
«Q

the arc is less than or more than 180°, as shown below:
Example for command:
1. The arc is less than 180°
G02 X6.0 Y2.0 R5.0;
2. The arc is more than 180°
G02 X6.0 Y2.0 R-5.0;

@ IS
.'I._c \'\
H =2l ] End point

\ A
. ff?ff_ff-‘:\
Origin J--“=fl"-<)'f o

Y

] .
¥ | Y'=5 Chm |
i k s
-\\ r
e
Example of program v
i
100
5O
E0R
B e
-
40
0 30 120 140 B0
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a) Absolute programming
qD) G92 X200.0 Y40.0 Z0;

G90 GO03 X140.0 Y100.0 1-60.0 F300.0;
G02 X120.0 Y60.0 1-50.0;
an G92 X200.0 Y40.0 Z0;
G90 GO03 X140.0 Y100.0 R60.0 F300;
G01 X120.0 Y60.0 R50.0;

b) Increment programming
P G91 GO03 X-60.0 Y60.0 [-60.0 F300;

G02 X-20.0 Y-40.01-50.0;
an G91 GO03 X-60.0 Y60.0 R60.0 F300;
G02 X-20.0 Y-40.0 R50.0;

v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

Cutting feedrate of arc interpolation equals to the cutting feedrate specified by F code.

Note 1: In the arc interpolation, 10, JO or KO can be omitted.
Note 2: When the arc end point equals to the start point, and I, J and K are commanded a center. The X, Y
and Z can be ignored when the 360° arc (the whole circular) is programmed.
Note 3: Suppose that an arc radius 0 is programmed, the No.23 alarm may occur.
Note 4: The error between the specified feedrate and the actual tool feedrate is +2% or less. When the
cutter compensation is performed, the actual tool feedrate is the speed of tool center path.
Note 5: If the address |, J, K and R are specified at a same block, the arc specified by R is effective and the

other are omitted.

3.5.5.2 Arc interpolation with additional axis

Arc interpolation with an additional axis can be performed, the presetting axis (X, Y or Z) is
parallel with the additional axis, if the additional axis does not paralleled with any axis, the arc
interpolation can not be carried out. Specify a G code in the specified selection plane for the arc
interpolation command. Specify an address of an axis to perform the axes which is performed the arc
interpolation along the G code plane selection.

For example: Suppose that the additional axes U and W are separately paralleled with the X and

Y axes
a) G17X-Y-s XY plane
b) G17U-Y-....ooiiine. UYplane (U parallels with X)
c) GI7Y- i, XY plane
d) G17. i, XY plane
e) G17 X-Y-U-............ alarm
f) G18X-W-......cooinen. XW plane (W parallels with Z)

The arc center also can be specified by address |, J and K, which is same as the arc interpolation

without any additional axes. The parallel axes of X, Y and Z are separately used the addresses |, J

44



Chapter Three Programming

and K.

The arc interpolation is specified by R is valid.

3.5.6 Sine curve interpolation

In the helical cutting command, the sine interpolation can be carried out when the arc
interpolation does not move (this axis is virtual axis) by specifying an arc command axis.

The specification of the virtual axis is as follows:

GO070a0; (Specify a a virtual axis)

GO07a1; (Specify a a solid axis)

(a= X, Y, Z or additional axis A, B, C, U, V and W)

After the G07a0 is commanded, axis a is then regarded a virtual axis till the command GO07a1 is
specified.

For the monocyclic Sine curve interpolation along Y-Z plane, X axis is a virtual one.

X2+Y2=r? (r: Circular arc radius)

U
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2
Y =rsin (77Z )Z (£ : Monocyclic Z axis movement)

o
-
=1

Example of program
¥

L = '_“‘x\
/ \

/ \‘x -

0 20,0
NO01 GO07 XO;
N002 G91 G17 G03 X-200 YO0.0 I1-10.0 Z20.0 F100:;
NO03 GO01 X10.0;
N004 GO07 X1;

X axis is a virtual during the NO0O2~NO0O03 blocks.

In the NOO2 block, when the Z axis is regarded as a straight line, helical cutting command is then

carried out, however, the X axis does not move, Y axis is moved when the Z axis is performed a Sine
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interpolation.

In NOO3 block, the X axis does not move, the machine is on the state of dwell when the
interpolation ends.

Note 1: Virtual axis is only valid to the automatic operation, but the manual.

Note 2: The interlock, stroke limit and external deceleration are also effective to the virtual axis.

Note 3: The manual insertion is enabled to the virtual axis, too. Namely, this axis moves because the

manual insertion.

3.5.7 Thread Cutting (G33)

Threads with a specified pitch can be cut.

G33ZzF f;

Wherein Z: Thread length (Increment command) or thread end point (Absolute command).
f: Thread pitch

The least input
Solution
increment
Input in mm 0.01mm F1~F50000 (0.01mm~500.00mm)
Input in inch 0.0001inch F1~F500000 (0.0001inch~50.0000inch)

The spindle speed limit is shown below:

Maximum feedrate
1<S<
Thread pitch

or allowed position encoder speed

Wherein:

S: Spindle speed (r/min)

Thread pitch: mm or inch

The maximum speed: mm/min or inch/min

Maximum command-specified feedrate for feed-per-minute mode or maximum feedrate that is
determined based on motor and machine tool restrictions including those related to motors,
whichever is smaller.

The speed under the position encoder: 4.000r/min (Position encoder A)

6.000r/min (Position encoder B)
Note 1: The spindle speed can be read consecutively from the position encoder installed on the spindle,
and converted into cutting feedrate-per-minute for cutting-feed.
Note 2: The converted cutting feedrate does not add an override but fixed on 100%.
Note 3: The converted cutting feedrate must be fixed.

Note 4: The feed hold is invalid during the thread cutting.
For example:
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4]

U
(Y
| -
.?//_ \\\ ‘.8
||II ! \\ 1| a
- 1 { I,/ - bd g
I /
\\\jr’f 3
\\x /// 5
R Q
N20 G90 GO0 X100.0 Y... S45 MO3;
N21 Z200.0 ;
N22 G33 Z120.0 F5.0 ;
N23 M19;
N24 GO0 X105.0
N25 Z200.0 MOO;
N26 X100.0 MO3;
N27 GO04 X2.0 ;
N28 G33 Z120.0 F5.0 ;

Explanations:

N20, N21: Position the tool on the center of aperture, the spindle CW.

N22: The first thread cutting is performed, and its pitch is determined by address F.

N23: Spindle stops at a fixed position on the circle by M19. (M19: spindle stops at a fixed
position)

M24: Retract the tool along X axis direction.

N25: Move the tool on the hole: the program stops by M00, and the operator can adjust the tool
for thread cutting again.

N26: Put the tool center at the center of an aperture, the spindle CW.

N27: When the move command is short in N26 block, a dwell command should be added again
so that the spindle has enough time to be reached the rated speed.

N28: Perform the 2" thread cutting.

47



v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

3.5.8 Automatic reference position return (Reference position G27~G30)

3.5.8.1 Reference position return check (G27)

The point fixed on a machining plane is referred to as a reference position, if the reference
position return is performed manually, and the tool is then positioned at this point.

G27 command function check whether the tool is positioned at the reference position.

G27a___ B

(a, B: it is selected from addresses X, Y and Z and the additional axes A, B, C, U, V and W), tool
can be positioned at the reference position by these commands.

If the tool is on the reference position, the reference position return indicator with its
corresponding axis is then ON.

After the reference position is returned, if the MO0 or MO1 does not performed in the block, the
next block performs continuously. If each cycle does not need a reference position return, an optional
program skip function can be used then.

If the system has a function of simultaneous 3 axes control, the G27 code can be expressed as
follows:

G27a__ B r
(Addresses a, B and r are selected by the X, Y, Z and the additional axes A, B, C, U, V and W.

However, if an additional axis simultaneous control does not selected, the additional axis only can be
controlled 1 axis simultaneously.
The following commands can be used when the simultaneous 4 axes control are selected.
G27a__B_r &
Wherein, a, B, r,6=X,Y,Z,A,B,C, U, VorW.
Note 1: In the cutter compensation, the tool position is the one added an offset value by G27. In this case,
if the tool does not at the reference position, the indicator of reference position return does not
ON. Generally, G27 is only on the compensation cancel mode.
Note 2: In the Inch mechanical system with metric input, the indicator is lighted up even if the tool

programmed position offsets 1y from the reference position, because the least input increment is

less than the least move increment of mechanical system.

3.5.8.2 Automatically return to the reference position (G28)

G28a__ B
(Addresses a and 3 are selected by the X, Y, Z and the additional axes A, B, C, U, V and W.
However, if the function of additional simultaneous axis does not perform, the additional axis only can
be controlled alone).
This axis specified by this command can automatically position at the reference point, a and B
are move commands, which are specified based on the absolute/increment by G90/G91.

The end point of this command is called the “intermediate point”, and the coordinate value
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specified by this command is registered into NC.

The operations in G28 block are shown below:

Firstly, all of the controllable axes can be positioned to the intermediate point at the rapid
traverse rate. Then, return to the reference position from the intermediate point. If the machine does
not locked in this case, the indicator of reference position may be lighted up.

In this case, position to the intermediate point and reference position equals to the GO0
positioning.

The commands with simultaneous 3 axes are shown below:

G28a_ B r
(Address a, B and r are selected from the X, Y, Z and the additional axes A, B, C, U, V and W)

The following commands can be used with the simultaneous 4 axes function:
G28a__ B r 9o
Wherein, a, 3,1, 0=X,Y,Z,A,B,C, U, VorW.
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Generally, the G28 command is used that the tool is automatically changed the ATC.

Note 1: In G28 block, the coordinate value of move command is not only registered, but also the
coordinate value of intermediate point. Namely, the axis does not specified in G28 block, the
coordinate value in the previous G28 command which is treated as a coordinate value of an

intermediate point of that axis.

For example: N1 G90 X100.0 Y200.0 Z300.0;
N2 G28 X400.0 Y500.0;
N3 G28 2600.0;

Explanations:

N2: The intermediate point is (400.0, 500.0)
N3: The intermediate point is (400.0, 500.0, 600.0)

Note 2: After the power is turned on, the manual reference position return does not perform, and the G28
moves from the intermediate point which is same as the manual reference position return. In this
case, the move direction of intermediate point becomes the one of the reference position return by
parameter setting.

Note 3: G28 is specified by rotation axis, the move direction from intermediate point to the reference
position becomes the one of reference position by parameter setting. The movement amount is
within 360°.

3.5.8.3  Return from the reference position automatically (G29)

G2%9%_ B
(Addresses a and B are selected from X, Y, Z and the additional axes A, B, C, U, V and W, if the
simultaneous control function of an additional axis does not select, the additional axis simultaneous
function can not be performed with any one of the others.)
Tool can be positioned at a specified point via an intermediate point based on this function.
Usually, this command followed with the G28 is used.
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a and B are movement commands which are specified by the absolute/increment values based
on the state of G90/G91

In the increment command, the increment value corresponding to the intermediate point should
be specified.

When the G29 block operation is performed, all specified axes can be reached to the appointed
point by the defined intermediate point by G28 code at the rapid traverse rate.

This positioning operation is from an intermediate point to the specified one which is similar as
the GOO positioning.

The application of G28 and G29 is shown below:

E Reference paint

The tool is changed at Point R.

00 |- Intermediate point

500 (=

=g

g —

.41 H

L | |
300 1, 300 I, B00

When G91 is performed:

G28 X1000.0 Y200.0; (From Ato B till to R)

MO0O;

G29 X500.0 Y-400.0; (From R to B till to C)

This example is expressed that programmer do not need to calculate the actual movement
distance where from the intermediate point to the reference position. If the simultaneous 3 axes
control function is performed for the system, the G29 code is as follows.

G2%9%_ _ B r__

(Addresses a, B and r are selected from X, Y, Z and the additional axes A, B, C, U, V and W, if the
simultaneous control function of an additional axis does not select, the function of additional axis

simultaneous control can not be performed with any one of the others.)

The following commands can be performed when the simultaneous 4 axes function are
registered:

G2%9%_ _ B r__ &

Wherein, a,B,r,d=X,Y,Z,A,B,C, U, Vand W.
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Note: When the workpiece coordinate system is changed after the tool reaches the reference position
through the intermediate point by the G29/G30 command, the intermediate point also shifts to a

new coordinate system. If G29 is then commanded, the tool moves to the commanded position

through the intermediate point which has been shifted to the new coordinate system.

3.5.8.4 2" 3" and 4" reference position return  (G30)

The following commands can be moved the specified axis to the 2" 3" or 4™ reference position.

P2
GBO{ P3} o B ; (P2can be omitted.)
P4

P2: the 2" reference position

P3: the 3" reference position

P4: the 4" reference position

The 2™, 3 or 4™ reference position is used for the distance of the 1% reference position at the
scene debugging by the parameter setting in advance, this function is same as the G28 specification
of reference position except for the tool does not return to the 1 reference position instead of the 2",
3" or 4™ reference position. The G29 code is specified after G30 which the tool is positioned to the
specified place by G29 from the intermediate point has been set by G30, and it is same to specify the
G29 code after G28.

Usually, G30 code is used when the automatic tool-change position is different from reference
position. If the simultaneous 3 axes function is performed, the G30 code is as follows:

G30a__ B r

(Addresses a, B and r are selected from X, Y, Z and the additional axes A, B, C, U, V and W, if the
simultaneous control function of an additional axis does not select, the function of additional axis

simultaneous control can not be performed with any one of the others.)

The following commands can be performed when the simultaneous 4 axes function are
registered:

P2
G30 P3 { }G_B_ r_ o
P4
Wherein, a,3,r,6=X,Y,Z,A,B,C, U, VorW.

Note: After the power is turned on, the manual reference position return or automatic reference position

return must be performed once before performing the G30 code.

3.5.9 Dwell (G04)

G04X (b; or
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G04P (D

Any of the methods can be used for dwell, after the previous block is performed, the dwell
must be through the (t) ms time before the next block is performed.
The maximum code time is 99999.999s. The time error is about 16ms.

For example: Dwell 2.5s
G04 X2.50rG04 P2500;

Note 1: Do not use a decimal point to program for address P.
Note 2: The following conditions can be used when the dwell delay is performed, which one is valid by the
BIT4 (CINP) parameter setting.
1. The dwell delay can be used after the previous block speed is set to 0.
2. The dwell delay can be used after the tool reaches to the specified value. (After the positioning

point check)

3.5.10 Exact stop check (G09)

A block including the G089, its feedrate decelerates to 0 at the end point; confirm the position state
(Note 2), and then next block is performed consecutively. This function is used for forming a sharp

pointedness. G09 is only valid in the specified blocks.
Note 1: The positioning point check is carried out automatically without a G09 positioning mode (G00,
G60).

Note 2: The positioning point means that the feed motor has been reached to the specified end range.

3.5.11 Exact stop check (G60) and cutting mode (G64)

(1) Exact stop check mode (G61)

The movement command of each block after G61 should be decelerate to 0 at its end, till
encounter G64 code, and the next block is performed consecutively after the in-position state is
affirmed at the end point.

(3) Cutting mode (G64)

Each block followed with G64 does not decelerate, even in the G64 mode, but shift to the next
block immediately till to the end point of the movement command G61. However, in the positioning
command (GO0 or G60) or in the block of the exact stop check (G09) is confirmed, or in those blocks
without any movement commands, the feedrate is still decelerate to 0 and perform a positioning

check.

3.5.12 Coordinate system setting (G92)

GI2X_ (XD Y (Y) Z (Z) r (r) &_(d);

The tool is moved to a certain point by the absolute command, and the coordinate system must

be preset which is set up by the following commands.
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(r, =A. B. C. U. V. W)
This command builds a coordinate system, the original of coordinate system is offered from the

appointed distance of the tool position. This is called workpiece coordinate system, once this system
is set up, the following absolute commands should be referred to a value from this workpiece

coordinate system.

23.0
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G92 X25.0 Z23.0;

(92 is used at the start of block to guarantee the tool is consistent with the program start point,

which is described in the above program.

|
1200 L77J

600

G92 X600.0 Z1200.0;

As the above-mentioned, G92 will affirm the tool point is overlapped with the program start at the
beginning of program to perform an absolute command, this standard point is positioned at the
specified point. In order to position the nose at the specified place, the difference from tool nose to the
base point must be checked with the tool length compensation.

Note 1: If a coordinate system is set using G92 during tool length offset, a tool coordinate system at the
specified position is without an offset value.

Note 2: Cutter compensation is cancelled temporarily with G92.

3.5.13 Workpiece coordinate system (G54~G59)

Specify a coordinate system without G92, six coordinate systems on machine tool can be preset,
which can be selected from G54 to G59.
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Gh4....ciiiiiii Workpiece coordinate system 1
G55, Workpiece coordinate system 2
G56...ccciiiiiiin. Workpiece coordinate system 3
€1 Y A Workpiece coordinate system 4
G58..ciiiiii Workpiece coordinate system 5
G59..cii Workpiece coordinate system 6

Six coordinate systems can be set by distance (Workpiece point 0 offset values) of each axis
from the reference position to its 0 point.
For example: G55 GO0 X100.0 Z20.0;
X155 Z25.5;
In the above example, position to the workpiece coordinate 2 (X =100.0, Z =20.0) and (X =15.5,
Z =255).
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Yarkpiece Feference point

zero offset

Workpiece coordinate systems 1 to 6 are established after reference position return after the

power is turned on. G54 coordinate system is selected once the power is turned on.

Note 1: The compensation of workpiece 0 point offset of each axis is input from external data (optional),
which the solution is: 0~%0.7999mm or 0~%0.7999inch, check whether this function is performed
in the machine manual.

Note 2: The coordinate system is set without G92 when using G54~G59. If the G92 is used for

establishing a coordinate system, some special matters of the move coordinate system can be
established using G54~G59.
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In the state of G54, when tool is positioned at the (200, 160), G92 X10 Y100; specify the workpiece

coordinate system 1 (X “, Y ) is moved by vector A, and other workpiece coordinates are also offset the

vector A simultaneously.

Note 3: A function of coordinate system setting does not select, set the suitable parameter value #309.0~
3 (APX~AP4).

s

k
160} 100+ {1 Tool position
100+
_,,»’"r 100 "
I
,-"}.'
f"’f"
-~ i w
100 200 -
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Functions of workpiece coordinate system measurement

Workpiece coordinate system measurement function can be set the current machine coordinate
to the corresponding workpiece coordinate automatically by the measurement (MEASUR) directly,
and it is convenient for the coordinate system setting.

(1) Page 1 (Workpiece coordinate offset 01
WORK COORDINATES NO. 01PAGE

00028 N0028

EXT G55
X 0. 000 X 0. 000
Y 0. 000 Y 0. 000
Z 215. 555 Z 0. 000
G54 G586
X 35. 489 X 0. 000
Y 56. 457 Y 0. 000
Z 0. 000 z 0. 000
5
LSK % INC MDI | | 15:49:27
OFFSET WORK MEASU
Fig. 1

EXT: Workpiece coordinate system offset

G54: Workpiece origin offset of workpiece coordinate system 1
G55: Workpiece origin offset of workpiece coordinate system 2
G56: Workpiece origin offset of workpiece coordinate system 3

(2) Page 2 (Workpiece coordinate offset 02)

55



CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

WORK COORDINATES NO. 02PAGE 00001 NO114
G57 659
X 0. 000 X 0. 000
Y 0. 000 Y 0. 000
z 0. 000 Z 0. 000
658
X 0. 000
Y 0. 000
- z 0. 000
Q
=X
-—
o
o z
Q
Py LSK sx  INC AUt | | 14:53:56
3
3 OFFSET WORK MEASU
Q Fig. 2

G57: Workpiece origin offset of workpiece coordinate system 4
G58: Workpiece origin offset of workpiece coordinate system 5
G59: Workpiece origin offset of workpiece coordinate system 6

The procedures of workpiece coordinate setting can be performed by the coordinate
measurement function:
(1) Move the cursor to the workpiece coordinate serial number to be changed.

(2) Press @ @ @ or , and then press the soft function

key of measurement (MEASUR), namely, the current machine coordinate value can be set to the

workpiece coordinate system to be changed on workpiece origin offset.

3.5.14 Workpiece coordinate system changes by the program command

When the workpiece coordinate system is not enough (although 6 pieces have been performed
already) and in the case of the workpiece coordinate system should be moved in terms of the
requires, we can move them by the program commands.

GI0L2PPX_Y_Z r 6;

In this case: P=1~6: it corresponds to the coordinate system 1~6, X, Y, Z, r, d (r or d equals to
one of the A, B, C U,V or W)

The workpiece zero offset is absolute or increment which is determined by the G90 or G91.

Note: Set P= 0, change EXT: The offset of workpiece coordinate system.

3.5.15 Automatic coordinate system setting

When the reference position is returned firstly, a coordinate system can be set at the preset
parameter (Set the parameters No. 375~378, 440 when the metric input is performed, and set the

parameters No. 379~382, 441 when the inch input is performed). That is to say, it is same as the
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G92 which the function of the reference position is automatically set the coordinate system.
Note: If the workpiece coordinate system setting function is used, all of the parameters No.375~378, 440
are set to 0 when the metric input is performed, and all of the parameters No. 379~382, 441 are set
to 0 when the inch input is performed.

If the setting value does not 0, the workpiece coordinate systems (1~6) offset may occur.

3.5.16 Inch/Metric conversion (G20, G21)

Either inch or metric input can be selected by G code.

Unit G code The least input unit
Inch (Inch) G20 0.0001inch
Mm (Metric) G21 0.001mm

This two G codes must be specified in an independent block before setting the workpiece
coordinate system at the beginning of the program.

N10  G20;

N20 G92 X__ Y_

The following contents vary from the two G codes:

1) Feedrate commanded by F code

2) Position display

3) Offset value

4) Unit of scale for MPG.

5) Movement amount in incremental feed

6) A part of parameters

Note 1: When the power is turned on, the G code is the same as that held before the power was turned off.
Note2: G20 and G21 must not be switched during a program.

Note 3: When the unit system between machine and program are different, the maximum error is the half

of the least movement unit which this error value does not accumulate.

3.5.17 Stored stroke limit (G22, G23)

The movement range of the tool can be restricted by the following two methods.

(Tool can not enter the shadowed area)

{Exclusion area: outside) {Exclusion area: inside )

Stored stroke limit 1:
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The boundary is set by the parameter, and the specified boundary is called forbidden area.
Usually, it is never changed after the manufactory is set. So, it is set at the maximum stroke of
machine which is equivalent the soft limit.

Stored stroke limit 2:

The boundary is specified by the parameter or command, the specified area (inside or outside) is
forbidden area, which is determined by BIT6 of parameter 009 (RWL).

G22 code can be stop the tool enters the forbidden area, and the G23 code can be lift the
forbidden area.

Creating or changing the forbidden area using a command

G22X_ Y 7z 1 J K

LY D)

(I, J. K
X>1, Y>J, Z>K

X—1>2000 (The least command increment)
Y —J>2000 (The least command increment)
Z—K>2000 (The least command increment)
When setting the area by parameters, points A and B in the figure below must be set.

A, Y1, Zo)

B (X2, Y2, 72)

Xi>Xo, Y1>Yo, Z1>2Z5

X1—X2>2000 (The least command increment)

Y1—Y2>2000 (The least command increment)

Z1—2Z,>2000 (The least command increment)

If the forbidden area is set by parameter, the X Y Z | J K should be set by the least move unit
(output unit) of the mechanical coordinate system which is regarded as zero point by the reference
position.

If it is set by G22 code, the XY Z | J K should be programmed by the least input increment (input
unit) of the mechanical coordinate system which is regarded as zero point by the reference position.
The programmed data is then became the numerical digit value of the least movement unit, which this

value is treated as parameter setting.
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Some part of cutter or jig must be checked to enter the forbidden area, so, the calculations
among the XY Z | J K are different.

The position of the | B ‘
tool atter return from | - |
the reference point /

]

i

[~}
. pannpanpmngnnaney — .
e Boundary ofthe area / /
| L - Wf - / |

Point a is set if check point A enters the forbidden area, it is same to the b.
If the point A is regarded as tool nose check, and if the tool length varies for each tool which is set
to the longest tool, the tool setting is also safe regardless of the modification.

Area can be set in overlaps.

%

iz

Note 1: Each limit becomes effective after the power is turned on and manual reference position return or

automatic reference position return by G28 has been performed.

Note 2: After the power is turned on and manual reference position return has been performed, if the
reference position is in the forbidden area of each limit, the stored stroke limit is valid, an alarm is
generated immediately. (Only in G22 mode for stored stroke limit 2).

When G23 is switched to G22, and the tool is in the forbidden area, in this case, an alarm may generate in

the next block.

Note 3: In the case of Note 2, the tool does not move in the forbidden area, press the ESP switch to
release the forbidden condition or move the tool out of the forbidden area by G23. The setting
should be modified if it is set incorrect, the reference position return may perform again.

Note 4: The axis without a reference position return function which does not a forbidden area, an alarm
for this axis does not issue in the forbidden area.

Note 5: If two points setting for the forbidden area are same, the area is described as follows:

When the forbidden area is inside the specified area, then all areas are the moveable areas.
When the forbidden area is outside the specified area, then all areas are the forbidden areas in G22
mode.

Note 6: Unnecessary limits should be set beyond the machine stroke.

Note 7: If the tool enters a forbidden area and an alarm is generated, the tool can be moved only in the
backward direction.

Note 8: In the setting area, the rectangle formed by two top points may create a limit area, even if the
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sequence of coordinate value of the two points is set incorrectly.
Note 9: G22 ; and G23; should be commanded in a single block.
Note 10: The additional axis can not be used the function of stored stroke limit 2.

3.5.18 Skip Function (G31)

Linear interpolation can be commanded by specifying move command following the G31, like
GO01. If an external skip signal is input during the execution of this command, execution of the
command is interrupted and the next block is executed.

G31 can be used once, which is only valid in the specified block.

The operation after inputting the skip signal is determined by the next block is increment
command or absolute one.

1) The next block is increment command.

The increment operation is performed from the intermediate point:

For example: G31 G91 X100.0;
Y50.0;

v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

Actual movement

__ _ _When no skip
50.0 signal is input

Input skip signal here |/

'\'\.H -II.
VA

1000

2) Next block is an absolute command, (Only one axis)
An axis is specified in a block which moves to the command position, and the unspecified axis
holds the position of which the skip signal is input.
For example: G31 G90 X200.0;
Y100.0;

(¥=100. 0)
i i

Actual movement

Mo input of skip signal
Input skip signal hera

T,
-

The

T (X=200. 0)

3) Next block is absolute command (Specify 2 axes)
The next block will move to the specified position whenever a skip signal is input.
For example: G31 G90 X200.0;

X300.0 Y100.0;
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Actual movement

- ——= Movement without skip sional

1o~ Input skip signal here - (300, 100}

I
100 100 100

Specify the feedrate of block (G31) by BIT 7 (SKPF) of parameter 306 is as follows:

a) Specify the feedrate by F code (It is can be specified at the previous place or in G31
block)

b) Set the feedrate by parameter No.342 (PSKPFL).
The coordinate values when the skip signal is turned on can be used in a custom Macro

because they are stored in the custom Macro system variable #5061 ~#5065, as follows:

#5061 ..o X axis coordinate value when the skip signal is ON.
#5062.....cciiiiie Y axis coordinate value when the skip signal is ON.
#5063 Z axis coordinate value when the skip signal is ON.
#5064 ... The 4" coordinate value when the skip signal is ON.
#5065, The 5" coordinate axis when the skip signal is ON.

The skip function can be used in the occasion of infinitive movement, so, it is suitable for the
following matters.

a) The standard dimension feed of the Milling machine.

b) It is measured by the tool touches with the sensor.

Note 1: In the efficient state of the cutter compensation C, an alarm of No.035 may occur once the

G31 command is performed. The tool compensation should be cancelled by G40 before G31
code.

Note 2: If the feedrate specified by G31 is related with the one of the parameter setting, it is still
related with the speed of parameter setting even the dry operation is performed.

Note 3: When the feedrate specified by G31 is related with the one of the parameter setting, the
automatic acceleration/deceleration is invalid. In this case, the automatic measurement

accuracy is improved when the skip function is applied.

3.6 Compensation Function

3.6.1  Tool length compensation (G43, G44, G49)
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G43
Z H ; or

G44
G43
b
G44
The setting of offset value in offset memory is moved in positive or negative for the end position
of movement command along with Z axis. This function can be used by setting the difference
between the tool length assumed during programming and the actual tool length of the tool used into
the offset memory, and the compensation can be carried out regardless of the program change. H
code can be set the offset value in the offset memory along the direction by G43, G44 code.
(1) Offset direction
G43  + (Positive) offset
G44 - (Negative) offset
When G43 is specified, the tool length offset value (stored in offset memory) specified with the H
code is added to the coordinates of the end position specified by a command in the program. When
G44 is specified, the same value is subtracted from the coordinates of the end position. The resulting
coordinates indicate the end position after compensation, regardless of whether the absolute or

incremental mode is selected.

G43
G91 Z0 H ;
G44
Offset value offsets in positive along Z axis in G43, but it offsets in negative along Z axis in G44.

G43 and G44 are modal G codes, G codes without a same group after they are commanded
which are specified are valid. The G43 or G44, which one is valid after the power is turned on, which
is determined by the parameter setting #8.1 and #8.4.

(2) Specify an offset value

Specify an offset number by H code, the setting of the offset value in the offset memory of this
code which adds or reduces to the program value of the Z axis. Offset number can be specified from
HOO to H184. When 184 D codes are used by the cutter compensation, the offset number can be
specified from the D01 to D184.

Note: Only one value can be input for one offset number, when one offset number is specified to tool

length compensation, the cutter compensation can not be specified any more.
Offset value corresponds to the offset number, which they can set in the offset memory by the

MDI &LCD or by the communication operation in advance, the setting of the offset value is as follows:

Metric input Inch input
Offset value Omm~999.999mm 0 inch~%999.999inch

Usually, the offset value of HOO corresponding with the offset number 00 is O; therefore, the offset
value corresponding with the HOO does not set.

(3) Cancel G49 by tool length compensation
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Specify G49 or HOO when the tool length compensation will be cancelled. Once the HOO or G49

is specified, it may cancel and position again by the HOO or G49

Note 1: When the Z axis address followed with the G49 is omitted, the Z axis may position again, it is

necessary to notice that the Z axis address can not be ignored after the G49.

If the executed command is G43 last time, Z axis shifts an offset value towards negative direction, if

the performed command is G44 last time; the Z axis shifts an offset value towards positive

direction.
For example:
N1 G0G90G43H1Z2123.0;
N2 G49 (or HO);
N3 M30;

Position to the Z123+ offset value

Position to Z123.0 again

Note 2: In the tool length offset mode, the tool length offset vector is canceled when moving to the

reference position while the G28 Zz or G30 Zz is specified, however, the previously specified
modal G43/G44 is still displayed, and the modal code display does not shift to G49.

(4) The example of tool length compensation (the machining of #1, #2, #3)

Tool length offset (Boring No. 1, 2 and 3)
tl
“ :

g=4mm

20
, (] }
w1 6) &Y
(13 (©)
(1) T \ 1/ ©
30 +X
120 30 50 +Z
Actual position
_*_|\ ctua oS (o} (2)
rod
Programmed position 35 3
L I (12)
3
30 1 ! WF(B I
Offset value ( } (1)
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HO1= —4.0 (Offset value)

N1 G91 GO0 X120.0 Y80.0 5 .....oce..n.n. 1

N2 G43 Z-32.0 HO1 ;5 ......oeee... (2)

N3 GO01 Z-21.0 F1000 ; ............... (3

N4 GO04 P2000 ; ............... (4)

N5 GO0 Z21.0 5 ...cevvenenne. (5)

N6 X30.0 Y-50.0 ; ............... (6)

N7 GO1 Z-410 ; ....ccoenene... (7

N8 GO0 Z41.0 ; ....cocee..... (8

N9 X50.0 Y300 ; ....ceeeennnn. (9

N10 GO01 Z-25.0 ; .....ceeeeeen. (10

N11 G04 P2000 ; ............... (11

N12 GO0 2Z57.0 HOO ; ............... 12)

N13 X-200.0 Y-60.0 ; ............... 13

Note 1: Offset value differs depending on the offset number, the new offset value does not add to the old
one.

Ho1............ Offset value 20.0

Ho2............ Offset value 30.0

G90 G43 Z100.0 Ho1; ...... Z will be reached to 120.0

G90 G43 Z100.0 HO02; ...... Z will be reached to 130.0

Note 2: D code can not be used in tool length compensation. Other axes can be used the tool length
compensation other than the Z axis, which can be selected by BIT 1 of parameter 307 of which
axis is added the tool length compensation. The axis address a code can be used in the same
block of G43 and G44.

G43

}G_H_; (a: alternative axis)
G44

Tool length compensation can be only added one axis simultaneously, an alarm may occur in the
following commands. Tool length compensation must be cancelled once before switching the tool length
compensation axis.

G43Z_H_;

G43 X_H__; (Alarm)

3.6.2 Tool position offset (G45~G48)

The travel distance of the specified axis can be increased or decreased by the digit set in the
offset memory by the commands G45~G48, refer to the table 6.2.

Table 6.2 Tool position offset and G codes

G code Function
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G45 Increase an offset value
G46 Decrease an offset value
G47 Increase the offset value by twice
G48 Decrease the offset value by twice

The G codes are one-shot code, which is only valid in the specified block.

Once the compensations are specified by D or H, which remains unchanged until other
compensations are selected.

Tool offset compensation is used H or D which is determined by BIT 3 (OFSD) of parameter 10.

When the tool radius value is set in offset memory, the tool path can be programmed by the

workpiece.

Offsetwvalue -
b1

'\ ,Tﬁe/:ahape foh:a workpiece ]
[_serves a5 the path for programiming
2

i

o

Path oftool center .- o
-
The solution range of offset value
Metric input Inch input
Offset value 0mm~+999.999mm 0 inch~+99.9999inch
Offset value 0°~+999.999° 0°~+999.999°

This offset function is also valid for the additional axis (the 4™ axis).

The offset value always indicates 0 when the offset number is 00 (HOO or D0O).

An increment and decrement may generate along the tool travel direction of this axis, which
moves from the end of previous block to the commanded position in the block of G45~G48, and then
the compensation of increase and decrease can be performed.

1) G45 code (Only for the increase offset value

~~~~~~~ -, Motion command value

N Offset value
————————— —_

. Actual motion value

>

a) Motion command+12.34 offset value +5.67 b) Motion command+12.34 offset value
-5.67
Paint of arigin End point Point of arigin End point
B e e A A — — — — ) |
. 12340 | 567 _ 5. 67
. 18.01 _ - 12.134 -
6. 67
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¢) Motion command-12.34 offset value +5.67 d) Motion command-12.34 offset value -5.67
End point Foint of arigin End paoint  Point of arigin
B e i D rﬂmf}_/\..fw "
5.67 12, 34 BT
B, 18, 01 N - 12034
G, 67

n v 2) G46 code (Only reduce an offset value)

]

=X Try to reverse the symbol of offset value in G45 code, and it is then same as the G46.
-—

. a) Motion command +12.34 offset value +5.67(b)~(d) is omitted
-

O

Q Paint of origin - End point

g - e

3 E 6T

5 . 1234 |

@ L6.67

3) G47 code (Increase the offset value by twice)

Faint of arigin End point Foint of origin End point
[ N ) ATt — iy [ = e L e
12, 34 | 2. 46
- 14. 8 -

¢) Motion command -12.34 offset value +1.23 d) Motion command -12.34 offset value -1.23

Point of origin End point End point  Point of origin
Trd——rlr'\_r\./vah
.46 | | 1234 _ p
I
14. & e
- - L 1254
9. 88

4) G48 code (Reduce the offset value by twice)

Try to reverse the symbol of offset value in G47 code, and it is then same as the G48.

a) Motion command +12.34 offset value +1.23(b)~(d) is omitted
Paint of arigin End point

e xra_n"\_,-}i_r'\,_
= 4
12,34

i
1

- 8%

Only when the offset value is moved in increment code (G91) mode, the movement command is
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0. When the movement amount in absolute code (G90) is set to 0, any operations may not be
performed.

Offset value +12.34 (Offset number 01)

NCcode |G91 G45 X0 | G91G46 X0D01; | G91 G45 X-0|G91 G46 X0
DO1; D01 DO1;

Equivalent | X12.34 X-12.34 X-12.34 X12.34;

command

Note 1: If one is specified from G45~G48 for the simultaneous 2 axes control, the tool offset is then valid
to the two axes.

In the case of the G45

Movement commands X1000.0 Y5000.0

Offset value +200.0 Offset number 02

Programmed command G45 G01 X1000.0 Y5000.0 DO02;

Offset

End paint

1
Actual tool path f‘/fa

., f__,-"" ‘_// 1

e
e

~

Offsetvalue

.-'--'- -
Pointof origin ==~ E Programred path

o

e

Note 2: In the chamfer machining, if the tool offset is performed, the overcutting or the lack of cutting may

§ GOLIX__F_ ;
N

Actual machined shape& G4TX_ Y

Desired shape to be machingd
‘e,
\g/ \%j X

\vercuﬁing

generate.

2

5
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G01G45X__F__D_;
X_Y__;
G45Y__;

U
[
-~
-_—
U
=
o
‘-3 Undercutting
)
3
3,
=
«Q

Note 3: When the offset amount is more than the movement command value, the actual tool movement

direction becomes reverse to the programmed direction.

Tool movernent —_

— ) i
_ EF'mntI:ufnngmj; End paint

™ e e e, .

| Offs et |
I 1
For example: G46 X2.50;
(Increment command)
Offset value + 3.70 It equivalents to the command X-1.20;

Note 4: As for the circular arc interpolation (G02, G03), tool offset can be generated by G45~G48 codes
only the command belongs to the 1/4 and 3/4 circular. Namely, tool compensation can be
performed only when the command belongs to the 1/4 and 3/4 circular arc.

Refer to the 6.21: Offset value +20.0, Offset number 01

Refer to the program:

(G91)
G45 GO03 X-70.0 Y70.0 1-70.0 DO1;
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. ¥
Actualenﬂ\ i Actual tool path
e . /
—
Offset
I \\
— 2!' e Programimed tool path

="\ Programmed ",

Offset | Yend pairt B
l\._:.ll
[\
Ll

0’ 0 ) ¥

Actual center Programrmed center Point of start

Refer to the 6.22: Tool position offset in circular interpolation
N1 G46 GO0 X__Y__D_
N2 G45 GO1 Y__ F_
N3 G45 GO3 X__ Y_ I
N4 GO1 X

U
Y]
=3
-—
U
=
o
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=
(Y
3
3
>
«Q

Actual tool path

Refer to the 6.23: Program using a tool offset

Cutter compensation
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70

—

© ® N o a D

[ SR G
N = ©

G91
G47

N
[} |
i |
| |
40 I
N1
L
i |
|
40 I
|
|
Ny A= ——————
~ -~ |
.:I.".-I l____-v"'
- -
-
M4
80 30
Origin —— a
’["-“if v Tool diameter ; 200
Offset number ;01
Tool offsetvalue ; +10.0
— g K

G46 GO0 X80.0 Y50.0 DO1;
G01 X50.0 F120;

Y40.0;

G48

X40.0;

Y-40.0;

G45
G45
G45
G46

. G46
. G45
. G47
13.
14.

G47
G46

X30.0;

G03 X30.0 Y30.0 J30.0;

G01 Y20.0;

X0; ......... The offset value only moves along — X direction

G02 X-30.0 Y30.0 J30.0;

G01 YO0; ............ The offset value only moves along — Y direction
X-12.0;

Y-80.0;

G00 X-80.0 Y-50.0;

Note 5: If the H code is used in G43 or G44 mode, only Z axis moves an offset value. Therefore, the D code

can be used instead H in the G45~G48 in the mode of G43, G44 as much as possible.

Note 6: During the canned cycle mode, the G45~G48 modes are ignored, the G45~G48 must be

programmed before specifying a canned cycle, and cancelled after the canned cycle is

performed.

Note 7: The tool offset mode (G45~G48) can not be performed in G41 or G42 (tool compensation) mode.

Otherwise, a P/S alarm may issue. (Alarm number: 36)
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3.6.3 Cutter compensation (G40~G42)

3.6.3.1  The function of cutter compensation

The tool with a radius R machines a workpiece specified in the Fig. A, the corresponding tool
center must be a B path of the radius R, in this case, tool removes a tool distance is called offset,
calculate the distance of the tool path (offset) by the function of tool compensation, refer to the
following figure.

Programmer can edit a workpiece figure with the tool offset mode, if a tool radius (offset value) is
measured and set in NC in the machining, the tool path may be offset (path B) regardless of the

programmed path.

£

Offsetting and vector

There are two tool compensation modes (B and C), only mode C is described in this section. The
difference between B and C are shown below:
In the tool compensation B, the corner equals to 90° or less than which can not be performed an

internal offset. In this case, a suitable inner corner arc should be programmed.

3.6.3.2 Offset value (D code)

Up to 32 offset values can be set to the offset memory (there 64, 99 or 184 pieces can be
selected), (32 offsets are separately used in the tool length compensation and too position offset).
The offset value based on the D specified on the block, and the bit parameter is set by the MDI &
LCD.

The setting range is as follows:

Input in mm Input in inch
Offset value Omm ~ 999.999mm Oinch ~99.9999inch

The offset value corresponding to 00 or DOO always means 0.

It is impossible to set DO to any other offset amount.

3.6.3.3 Offset vector

The offset vector is the two dimensional vector that is equal to the offset vector assigned by D
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code. It is calculated inside the control unit, and its direction is up-dated in accordance with the
progress of the tool feed of each axis. This offset vector (it is called vector in the following description)
generates from the control unit, so that the tool offset movement can be calculated, and the actual
path of tool radius offset programmed path can be carried out. This offset vector is deleted by reset.
This vector varies from the tool movement, it is very important to comprehend the vector when

the program is performed. Read the following description and distinguish how the vector generates.

3.6.3.4 Plane selection and vector

Offset calculation is carried out in the plane determined by G17, G18 and G19. This plane is
called the offset plane. For example, the offset value can be carried out using the (X, Y) or (I, J) in
block and then the vector is calculated after the XY plane has been selected. The axis is not affected
for the coordinate value which is not in the offset plane. The programmed values are used as they
are.

In simultaneous 3 axes control, the tool path projected on the offset plane is compensated.
The shift among plane selection must be performed in the offset cancellation mode. If the plane
selection is performed in offset mode, an alarm (No.37) may generate.

G code Offset plane
G17 X—Y plane
G18 Z—X plane
G19 Y—Z plane

When the offset plane with an additional axis set, an additional axis should be set in advance in
parameter to which parallels with one of the X Y Z axes. The offset plane can not be defined when it
does not parallel to the axis.

The offset plane with an additional axis and the G codes (G17, G18 and G19) can be specified

an additional axis simultaneously.

a) G17X_Y_; ...... XY plane

b) G17U_Y_; ...... UY plane (U parallels with X)
c) G17Y_; ......... XY plane

d) G17; ............ XY plane

e) G17X Y _U_; ...... alarm

fy GI8X W_; ...... XW plane (W parallels with Z)

3.6.3.5 G40, G41 and G42

The cancellation and generation of cutter compensation vector are specified by G40, G41 and
G42. The G40, G41 and G42 can be commanded with GO0 or GO1 simultaneously for deciding the

directions of offset vector and tool movement.

72



Chapter Three Programming

G code Function
G40 Cutter compensation cancel
G41 Cutter compensation left
G42 Cutter compensation right

The system enters the cutter compensation mode with G41 or G42 code.

The system enters the cancel mode with G40 code.

Refer to the procedure of offset in the following figure.

Start the block (O, the offset cancel mode becomes offset mode (G41) in this block. The tool
center is offset by the radius perpendicular to the next block path. The tool compensation value is
assigned by D07, namely, the offset number is 7, and the G41 means tool offset left.

The system is automatically performed a tool compensation after the workpiece
P1—P2

In the block (D, tool returns to the start (offset cancel) by specifying G40. Tool center is vertical to

—Pg—Pyg—P4 has been programmed and then started.

the programmed path movement in the end of block 19.

The compensation cancel of G40 must be specified in the end of program.

The program of cutter compensation C shows an example:

T —

C3(-150,7M80) C2 (1550,1550)

f
!, g
-!'K 4“'{
N1
4 /m, i Y
' a
s
@ Haome position Lliaui Linit: mm

G92G40 X0 YO0 Z0

a) N1 G90 G17 GO0 G41 D07 X250.0 Y550.0; (Offset value is set to 07 by MDI in

advance.)
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b) N2 GO1Y900.0 F150;

c) N3 X450.0;

d) N4 G03 X500.0 Y1150.0 1-600.0 J250.0;
e) N5 G02 X900.0 1200.0 J150.0;

fy N6 G03 X950.0 Y900.0 1250.0 JO:

g) N7 G01X1150.0;

h) N8 Y550.0;

i) N9 X700.0 Y650.0;

i) N10 X250.0 Y550.0;

k) N11 GOO G40 X0 YO:

3.6.3.6 Details of cutter compensation C

The following descriptions provide a detailed explanation of the cutter compensation C
(1) Cancel mode

NC becomes clear state (BIT3 CLER of NC parameter 7 selects reset signal and whether the NC
becomes clear state) when the power is turned on or the M02 or M30 is performed by controlling the
reset key, the offset can be cancelled therefore.

In the cancel mode, vector always set to 0, the tool center path is overlapped with the
programmed path, and the cancel mode should be performed at the end of the program.

When the program is executed at the end of offset mode, the program positioning at the end of
program can not be carried out but the tool position offsets a vector value from the end position.

(2) Start

In the cancel mode, when a block is available for the following conditions which is performed, the
system is then entered the offset state, in this case, this block is called the start block.

a) The G41 or G42 has been commanded, and the system enters the state of G41 or G42.

b) Tool compensation number is not DOO.

c) The axis (Except the I, J, K) (even one axis can be performed) in the offset plane has been

specified and its movement value is not 0.

In the start block, the circular command (G02, G03) is unallowable, otherwise, the No.34 alarm
may issue, the NC stops. NC read two blocks in the start, the first block is read and performed; the
next block enters to the cutter compensation buffer register (The content of this register can not be
displayed).

Additional, two consecutive blocks are read while the single block mode is performed, and the
read block is stopped after it has been performed, usually, two blocks are then read previously. Three

blocks in the NC, namely, the performing block, next block and the another one.
Note: When an angle of intersection created by tool paths specified with move commands for two blocks

is over 180°, it is referred to as “inner side.” When the angle is between 0°~180°, it is referred to as
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“outer side.”

Warkpiece

le?:'riggqram/ % // /;/(//
FProgrammed path//

(@) Exterior
Prograrmmed path o

)
Y]
=3
-—
)
=
o
«Q
=
(Y
3
3
>
«Q

(i) Machining around the inner side
Linear — Linear

a—.

\/ ! Prng?ammed path
F: Offset

G42 g L Fath of tool nose center

Thereafter, the following descriptions are indicated as below:
S indicates the single block dwell point
L indicates that the tool moves along a straight line

C indicates that the tool moves along an arc

Linear —— Circular arc

0

fx“ . Programrmed path
Y )

Path oftool nose center

(i) When the tool moves around the outside of a corner at an obtuse angle (90°<a<180°), tool

path in start-up has two types A and B, and they are selected by BIT 1 (SUPM) of parameter 011.

Type A: (Linear to linear)
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v, a
AN
s Programmed path
e
S L __ﬁéfﬁ_ﬁf_t_n_ﬁl_ﬁ_uae center
(Linear to Circular)
o G4z
[ a
~+ AN :
‘l.\‘ T,
(®] H,
Q AN
g . . N\
C\\'-. \
g- L5 |
« E \

Path oftanl noge center  Programmed path

Type B: (Linear to Linear)

e 2
{:r*lu

s

T Frogrammed path

~ L Intersection point Path oftool nose center

The intersection point is an intersected point with the offset path which is calculated by the

two consecutive blocks.

(Linear to Circular)

2
LY
k rs _--E-H'M
I-r_'-: .I:I.' ‘.\
Sy ™~
. " 4 .'k.__ *,
Intersection point ",

1 Frogrammed path

Fath oftool nose center

The intersection described above-mentioned which the offset path is carried out from r
length by two blocks

(iii) When an acute angle is performed (a<<90° equals to the outer side)
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Type A (Linear ____, Linear)

r,

G427

/L

s Frogrammed path
. [

it Path of tool nose center
5 L

(Linear—> Circular)

o Y
i [
GJ:Z/ -~
A -—
'#C'F:"r—'\.__ E
(AN &
s \ o
C \ 3

\ N 3

".... ...'._ :

N @

Path oftool  Programmed path
nose center

Type B (Linear — Linear)

= Frogrammed path

——————————————————— Fath oftool nose center

(Linear — Circular)
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Frogramimed path
Path oftoal nose center

Note: In the case of Type B, when tool moves around straight line at the inner side of the pointed angle is
less than 1 degree, the compensation is performed based on the following figure.
L - Path oftool nose center

(g41) e ——— Programmed path

B T

1 " Less than 1°

(2) Offset mode

The circular arc must be performed an offset even if a linear interpolation is performed in the

offset mode.

In the offset mode, the block without a movement command instead of miscellaneous function or

dwell which can not be commanded in the two consecutive blocks, otherwise, either undercutting or

overcutting may occur.

An offset plane can not be changed in offset mode, otherwise, the alarm No.37 occurs and the

tool is stopped.
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(i) Tool movement around an inner side of a corner (180°<a)

Linear to Linear
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'}r'{ 'x.\ Programmed path
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Vi 5 L Path oftool nose center
Ve / Intersection point
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|v;”1-.—_L"'i—:_~_h——,_
i \'\ e
/z’ '\. "\-.\
VA N\
/, E 48 C . \‘\_
S/ SlIntersection ™, i
s < paoint K A
s ,KL  Programmed path
Path oftool nose center
i U
4 Q
p= 1
=N
. . U
Circular to Linear 3
- <
o y Q
,(//-,‘_ = Programmed path 3
?:,7 \“x 3
hY =
“ \ Q
/ ‘* -------- “~—-——-Path oftool nose center
Il .I"'. S L
rf f Intersection point
i Fi
1 ] {.,-

Circular to Circular
P
f T‘l“écﬂq _—
' —
P h .
o \
y \ \
v N\,

—

! o T, "
/ S5 e Y,
f __;’ In&ianrtsech nn‘\h \
' s " Programmed path

v
lr i Fath oftool nose center

A narrow pointed angle moves within 1° from linear to linear, in this case, the offset vector
becomes excess large.

e S

[N J et S Programmed path

| Fr — 7
PN ,,.

- tr T — =

]

s T T Offsetvectar

Reader should infer in the same procedure, in case of arc to straight line, straight line to arc
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and arc to arc.
(i) Tool movement around the outside of a corner at an obtuse angle (90°<a<<180°)
Linear to Linear

'\.\x
™ \i\_ a
\\x ) 1 = Programmed path
L ™ 7
. /
W S
oo T s —————————————- Path oftool nose center
S Intersection L
paint

Linear to Circular

v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

i

o
AV
SN TN N,
\ e \
L ¢ .. Programmed path
Intersection point
Path oftool nose center

Circular to Linear

a = Programmed path

TN,
o

———————————— ST — Path of tool nose center

Intersection point

Circular to Circular

Programmed path

b

Fath of tool r;nse center
(iif) Tool movement around the outside of a corner at an acute angle

Linear to Linear
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L.~ _/
/,z
ALY
y .
5% = Programrmed path
Ly 7 tr
g Fath oftool nose center
L L
Linear to Circular
L.~
e
L

: ~ T
Ed oy \‘
i ™y

=+
4 ...

o

\

~c N

,
L

k|
. Programmed path
Fath oftool nose center

Circular to Linear

-

L ._S\.- .__.r'
T t o

R St
'-1 '“-h.hf'-T} —— Prograrmred path
LE_ Z 1
et Fath of tool nose centar
L L
Circular to Circular
I
[
Cy /
5'_;"'( £
.-"JE.WHJ‘l'I.J' ,»"; =
":‘-5"“'"- "",, ..}rﬁ'
) .
' / r o
T R \

Fath oftool nose center

When an end position for the arc is not on the arc
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Imaginary circle N

End paint v .,
Arclead thhe, a:[i“)) e
Programmed path .0 \ s [ rd

R Al .
3 L~ -.\J\-\ #Path oftoal nose center

R/ /
Y =l
o Y |
- ‘) RS
= e —l--"r o L\\-Er_l- "L
L Center L

I

When a leading is programmed on arc, the arc center switched with an arc end which is treated
as an imaginary arc. The imaginary circle is regarded an arc of tool compensation which is
compensated as a vector. The resulting is different with tool center path in which the tool
compensation is regarded as a straight line with arc leading.

The same description applies to tool movement between two circular paths.
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There is no inner intersection

The arc intersection may occur on the compensation path when the offset value is insufficient,
the intersection may disappear when the offset value is increased, in this case, the No.33 alarm may

generate at the end of the previous block and the system stops.

MC gives an alarm and stnp]

Maxirmurm offset ————-——-—-—r S

Centerofarc B Center ofarc A
Minimum offset ——-—---—-— -::- -'—_=“—u—_:_—_\—_::——-._ }-———_::_—_-_:..—H:'-'_—-::F _______
P d path ey
rograrmimed path = /-—77~ r“ fl -.'” /
-." _." J /
w
Pt £
KA
p y
A
'

The above figure shows that compensation paths along arcs A and B intersect at P when a
sufficiently small value is specified. If an excessively large value is specified, this intersection does
not occur.

The center of the arc is overlapped with the start position or the end position.
In this case, alarm No.38 may occur, and NC stops the program at the end of previous program.

MG Qives an
alarm and stops

Path thngl_rln_gg_'_e_le_r_l/ (G41 mode)

N5 GO01 X1000;
N6 G02 X1000 10 JO;
N7 GO03 Y-1000 J-1000;

Frogramrmed path
NG N&

(3) Offset cancel
In the offset mode, when a block which satisfies any one of the following conditions is executed,
the system enters the offset cancel mode, and the function of this block is called the offset cancel.
Command mode:
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1) G40 has been commanded.

2) Treat the DOO as a tool compensation number

The arc G02 or G03 can not be specified when the offset cancel is performed. An alarm No.34
may generate if it is commanded, and the NC stops.

When performing offset cancel, circular arc commands (G02 and GO03) are not available. If a
circular arc is commanded, an alarm (No.034) is generated and the tool stops.

In the offset cancel, a read block which includes two blocks is executed to store on the buffer
(without displaying) with respect to the cutter compensation. In the case of a single block mode, after
reading one block, the control executes it and stops. By pushing the cycle start button once more, one
block is executed without reading the next block.

Then the control system is in the cancel mode, and normally, the block to be executed next will n-?
be stored in the buffer register and the buffer for cutter compensation does not perform. 3
(a) When the tool moves around the inner side of a corner (a=180°) -
Linear to Linear 3
Programmed path fa c.g

] =

L '-._: Q

' 3

r|\ 3

=

@

Path of tool nose center

Circular to Linear

-'f.
e
.r/; Pl -
Il,.r; -l_/’xt
Programmed path
Toal center path 1\
(b) When tool moves along with a corner (90°<a<<180° obtuse angle)
(i) Type A
Linear to Linear
A
.I'z."l.
G4Dir_/ I-"lr
a “1:,/. I-fJ
FProgrammed path Fo ";L
(642) q /
r| /
Taool center path I;'I
-

L
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Circular to Linear

Programmed path
.

Tool center path

(i) Type B
Linear to Linear

Programmed path

Circular to Linear

y
/ Rl

Programmed path s
Path of tool nose center

(c) An outer side angle around the acute of an angle (a<<90°)
(i) Type A
Linear to Linear
b

-
= B0
e i
Prograrmrmed path s, H'{—
G40 L &

L




Chapter Three Programming

Circular to Linear

Prngramm:ed path
Fath oftool nose center

(i) Type B
Linear to Linear

Sk

R e

G40 S — o /‘j‘,ak
Programmed path 7 o~ 4
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iL
Path of tool nose center l_ ™ I
____||___'_\-
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Circular to Linear

Y,

Programmed path -~ “

Path oftool nose center

In the occasion of type B, when tool moves an acute angle within 1° with straight line to straight
line from outer side, the form of compensation is as follows:

| r; ::_-\-'-\.-\...
e
|r (42 }.I‘——.-M—ﬁ——-"“‘ ———— Programmed path
| e - ——
(G400 4

b= a: Lessthan1°

(4) Cutter compensation G code in offset mode
The cutter compensation G codes (G41, G42) can be separately specified by offset mode, the
movement direction to the previous block is set an offset vector forming a correct angel, which is
regardless of the machining inner side or outer side.
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Suppose that the codes (G41, G42) are included in the arc command, which may not perform a
correct arc.

The compensation direction switch can be carried out by specifying cutter compensation G
codes (G41, G42), refer to the Note 2 “Switch offset direction in offset mode”.

Linear to Linear

A
- o by
#f;’ é."’-i'l"u
.f-"" .&"ﬁ\'la
AN

(ca2) 1-1 Q& -
L
T P
e

L 5

Circular to Linear

Change in the offset direction in the offset mode
The offset direction is decided by G codes (G41 and G42) for the sign of offset value as follows.

ign of offset amount + —

G code
G41 Left side offset Right side offset
G42 Right side offset Left side offset

An offset direction can be shifted by G41, G42 in offset mode for the special occasions. However,
the start block and the next block can not be switched. In the occasion of offset direction, the concept
of inner side or outer side is cancelled to suit all matters. Suppose that the offset value is positive in
the following examples.

Linear to Linear

~ X
G‘l;’: .(.-""' HH\‘-.. z_...-’. }'\-\.
ﬂ'f? b\:r ."}{H‘m fl’“ hk
J,,f" N 4 .
’ . M"'\-\.\ETQ'L

e
Programrmed path 'E
Path oftool nose center

Linear to Circular
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e
C.-
o e
_.r" \;z
Programmed path i /
G42 _f
Path oftool nose center J.'
L 5 iy
= §
. . A
Circular to Linear -
-
(@]
'*\ 'ILF'rngrammed path %
[1 o,
._15 .{3’11 3
Ly \ 3,
'.L h 5
1_’____,,--" (o]
.-"f’ ':"
642, \{‘k s
/ J/
III_.- .‘__-’/C
Path thu:u:ul.nnae center
Circular to Circular
- -
;: ~
/ /41
.:—'—"'_'_'_ -r__—_
o~
,-"’-"f Ii
4 bl
Programmed path Y
z/ r-'"F- - {:‘
/ L
A

“Path oftonl nose certer

Generally, there is no intersection on tool path after the offset is added:

If the switch of G41 and G42 are performed and there is no intersection of offset path

If there is no offset path intersection but G41 and G42 are shifted from blocks A to B, then the
vector vertical to the programmed direction is set up with the start of block B.

a) Linear to Linear
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5 L
Block A - Block B
Programmed path 42 (G42) L G41
1
Fath oftool nose center |~
L 5
Block A
Programmed path Gl
U .
) G4 —
- Block B
- Fath oftool nose center )
ALY 1 5
O
«Q . .
Py, b) Linear to Circular
3 5
3
= L ’_,.#' . ‘“.x
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e kN HH"M\_
e x H'xk
Programmed path _—" “-. Ly Path oftogl
T G41 X hnose center
-~ Section A ™. -
by
. xf G -
‘ur Section B
\_i..___.---\. -
s € °
c) Circular to Circular
€ emmmmmmmee
", dectionB
T -
PN TG4
SectionA | o7
~G42) |
B !
(42 }-l""" . I '
___,.-..-"" I -\ .!:_:.-"'\-L \
Programmedpath 141 The arcthatits end
L 5L “_pointis noton it Y
-~ h "
Fath oftool nose center ™ Center
Center

The tool center path length from cutter compensation is more than the circumferential:
Usually, the above-mentioned matter may not occur, it is possible that only when G41 and G42
are shifted, or G40 is specified by addresses |, J and K commands.

88



Chapter Three Programming

Frogrammed path

5, ¢
Path of tool nose center “fg42) G&}x’

om0 )
. f,e"”‘\ A N GOL1 GO91 XR000 Y-7000:
A1 PR ¥6 G41 GO2 1: 5000;
/ A N7 G42 GO1 X5000 Y7000
\' ‘:m 641 J |
II L 4 'I
..\ /;

In the above occasion, tool center path does not move a circle instead of the arc of P1~P2.
Refer to the description which the alarm is caused for the interference check. If the tool will move
along the entire circumference, and then this circumference must be commanded separately.

(5) Cancel the temporary offset, and perform the following commands in offset mode, then the

“temporary offset cancel” may execute, and then the system will automatically recover to the

offset mode.
Refer to the “Offset cancel” in the Section 6.3.6 (4) and the “Start” in the section 6.3.6 (2) for the

details.
(a) G28 returns to the reference position automatically
If the G28 is specified in offset mode, the offset is then cancelled at the intermediate point, and
then it is automatically recovered till to the reference position.
If the offset vector holds at the intermediate point, the vector of each axis has been performed to

return to the reference position by NC which is set to 0.
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(b) G29 automatically returns from reference position
If the G29 is specified in offset mode, the offset may be cancelled at the intermediate point, and
then automatically recovered in the next block again.
Directly specify G29 after G28.
nog Intermediate point ann

T <
mza:-:f,f’”;\ o BRE T L TN
{-”-,f'} }é__-.-ﬂ' \I'x"‘ i -.11 -x__\
o z’.-' h g "

.-"'-;' i *

- oy
b

Y \

i )

. ﬁ-iikgzz-

H-\.

P

o

Reference point

s

The occasion other than G29 is directly specified after G28.
rzo Intermediate zone
(42600, % e BT

s p* NG00
~ o,

T Ty s

(6) The command is used for cancelling the offset vector temporarily.
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In the same offset mode, if the G92 (absolute 0 point programming) is specified; the offset vector
must be cancelled temporarily, and then recovered automatically.

In the case of, the offset cancel motion does not perform, tool directly moves to the point of
specified offset cancel vector from intersection, and then the tool moves to the intersection when the
offset mode is recovered.

5 ( Intermediate paint ) E.;.atghe%fetﬁtuelr 5( Intermediate point )
- N T T g e I_
) Pog TN £
L_.- | S L L
- T I * ‘ .,"' _-'- MH
- K ", . > -
- _.-""" H '-._' y i H""\-\._H. "
7 T s ,d-'f 'ﬂrf,‘-' H?x
- NG =~ =5 5~ N Vg,
l____.-" NG '\qa:'_‘_,-r"" ° nﬂ;@JH.H_H
-~ | m‘?-".-{;- .
Block W7 of 392
(G41 mode)
N5 GO01 X3000 Y7000;
N6 X—3000 Y6000;

N7 G92 X1000 Y2000;
N8 GO01 X4000 Y8000;
Note: In the single block mode, the SS indicates a point that tool stops twice.
(7) The block without a tool movement
There is no tool movement in the following blocks. The tool never moves even if the cutter
compensation is valid in these blocks.

MO5; M code output )

S21 S code output

G04 X1000; Dwell time

G22 X100000; Machine area setting

G10 PO1 X100 Offset value setting >without moving
(G17) Z2000; Movement out of the offset panel

G90; G code only

G91  X0; Movement amount is 0 )

a) It is commanded when starting
If a block without a tool movement is specified at the start of program, the offset vector may not
generate.

GO4 GO oo

N6 X1000.0 Y1000.0;
N7 G41 XO0;
N8 Y-1000.0;
N9 X1000.0 Y-1000.0;

b) It is specified in offset mode

A single block without a tool movement is specified in offset mode, and its vector is same to the
tool center path without a command block (Refer to the Section 6.3.6 (a) for the offset mode); this
block is performed at the stop position of this single block.
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7 g N6 091 Y100.0 ¥200. O
AN N7 004 X100.0;
SN N8 ¥100. 0;
.l'lrl. B
/ Ass ne
ne/ Y
;f’ ;’}_J " Block M7 iz executed here
! J
/ s

However, when the movement value is 0, the tool move of this block is same as the one which is
specified more than one block without any tool movement

N7 NS
N6 G91 X1000 Y2000,
T N7 XO0:
I;’SS T~ N X1000;
£
N6 7
/."

Two or above blocks without any tool movement can not be specified consecutively, otherwise,
the vector along with tool movement direction which may generate a length equals to an offset value
and the direction is vertical to the previous block. Thereby, the overcutting may occur.

N7,Ng HY _
555 (Note 4) N6 CO1 X100.0 Y200, 0
) T S21;
1 W We G KL
A N9 X100. 0

I }
;; NG \
af’ Blocks MY and NS are executed here
£

Note: SSS means that the tool is stopped thrice by single block.

c) It is specified with offset cancel

When a block without a tool movement is specified with offset cancel, a vector generates along
the previous block tool movement direction which equals an offset value, this vector is cancelled in
the next movement command.

— N6 G91 X100.0 Y100.0;
- N7 G40;
N8 X100.0 YO;

(8) The content within offset plane in G40 and |___J K __ which is specified, and the
previous block mode is G41 or G42.
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The above-mentioned command is specified in the offset mode which becomes an example as
G17, the same as other occasions.

In this case, the direction of the vector from the end of the previous block is specified by the
above command. And the offset direction is same as the previous one.

G4 End point of G40 block

hove fram the tool center
of G42 hlock to point

Programmed path

(G42)
G40 XxYvyl_J_;

Note: In this case, NC gains a tool path intersection which is regardless of the specified inner side or

outer side.
E
T
e /
e /640
- ool i
- !
X e /
oEE - | / Path oftool nose center
ful “"-______ 1'L_{H
—
—— = — TV Programmed path
— 1? 4
=i e ¢ "
— L I

Note: When an intersection can not be performed, tool reaches to the position which is vertical to the
previous block.

7
/0
¥ /
o /
S — Path oftool nose center
= =— —k Frogrammed path

Note: When the length of tool center path is more than circumference:
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Toal center path F1 /4

Programmed path - i /‘f*z
N5 -~ T

(G41)

N5 GO01 G91 X10000;

N6 GO02 J—6000;

N7 G40 GO1 X5000;
Y5000 [—100 J—100;

In the above occasion, tool center path does not move along with the circumference, but moves
along with an arc from Py~P,.
The alarm caused by the interference check is related with the following matters. (If the tool
operates along the circumference, and the circumference should be specified separately.)
(10) Corner movement
Two or more vectors are generated at the end of the block, tool moves in straight line from one
vector to another.

Suppose that these vectors are overlapped with together, then the corner movement may not
perform and the following vector is ignored.

AV AV
[f & Ve AY
The wectarwill be ignored.

If the AVx<<AV limit and AVy<<AV limit are performed, the following vector is then ignored.
The AV limit should be set by the parameter 069 (CRCDL) in advance.

If these vectors are not overlapped, the encirclement corner move may occur, and this move will
be listed in the following blocks.
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The movement is included in block MY,

e _..Af} Therefore, feed rate is identical to the
IJE, f‘x_ speed instructed in MY Ifblock MT isin
i L J,’f by 00 mode, the tool will move at guick
d | / Y speed. When it is in G017, G02 or 303
f Y *, mode, the tool will travel at feed rate.
( /N_\x
.r" i 1"\ .l‘k
/(E N7, !

’

!

U
% This movement lists in the N7 block, so, the feedrate equals to the specified speed in N7. If block
- N7 is GO0 mode, the tool is then moved at the rapid traverse rate. The tool moves in the feedrate in
| the G0O1, G02 and G03 modes.
-
o
‘-2 Note: But, if the path of next block is an arc above half circle. The above functions are not executed.
)
g Refer to the following items:
=
«Q Flpsz Pd pg
z_,f’/?-"\f RN N4 G41 G91 GO1 X1500 Y2000
P Gy %na ™ NS X1500 Y2000;
hd A 5 1N ﬁ.’\\ iy MG G02 J-6000;
/ / u/f My N v N7 GOL X1500 Y-2000
Po O ! ME G40 X1500 Y-2000;

[} L
[ ' i
. .

Path oftool ! \ Programmedpath — J
nose center ', \ ;

—_——

If the vector does not ignore, the tool path is as follows:

Po—P1—P,—P3 (Circumference)—Ps—Ps—Ps—P7

However, if the distance from P, to P, is small, the P3 is omitted. The tool path is as follows:

Po—P1—Py—P4s—P5—Ps—P;

The arc cutting is specified from the N6 block which is omitted.

(11) Some cautions for the compensations

a) Specify an offset value

The D code of a specified offset number is specified an offset value.

D code may keep valid or being cleared till other D codes is specified.

D code uses not only for the specification of offset value of the cutter compensation but also for
the specification of offset value of the tool position offset. If a cutter compensation (G41/G42) and tool
offset (G45~G48) are shared with a same block, the alarm No.36 are then generated.

b) Change the offset value

Usually, during the tool change, the offset value is modified in the cancel mode, if it is changed in
offset mode; the vector at the end of program is suitable for the new offset value.
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Calculate from the
offsetvalue of block MNE

o

c) Positive or negative offset value and tool center path

If the offset value is negative (-), which equals to change the G41 and G42 in the program.
Therefore, if the original tool center moves along the outer side of the workpiece, the current one then
moves along the inner side, and vice versa.

The following figure shows an example, normally, the offset value is programmed in positive.

The tool path is shown as Fig. (a), if the offset value is negative, the tool center is shown as Fig.
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(b), and vice versa. Therefore, the same program can be shared by the male and female modals, and

its interval between them can be adjusted by selecting an offset value (The start and cancel can also

be used if they are type A.)

d) Overcutting caused by cutter compensation

(i) When machining an arc which is less than the tool radius
When the specified arc radius is less than the tool radius, the overcutting may occur due to the
inner offset of a tool, the alarm No.41 may generate at the start of the previous block and the
operation stops. However, during the single block operation, tool stops after completing the
program, the overcutting may issue. In this case, the tool operation is same as the alarm No.41

as follows:

Tool center path o

-— Give an alarm and stop
Programmed path

S
Workpiece i
1 f Alarm will he given and the
/ " operation in single-hlock
/ ! maode will stop here.

Itis subject to overcutting
if M does not stop.
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(ii) Machine a groove which is less than a tool radius
The cutter compensation is enforced the tool center path to move in the negative direction, the
overcutting may occur, therefore, the alarm No.41 may issue at the start of this block, and NC
operation stops.

Give an alarm and stop

75
N

Itis subjectto avercutting if MNC does not stop.

Tool center path
Programmed path | < |
Workpiece —y K‘x
o 7
Q
5 ¥
= AR
o o 7
«Q i
=
()
3
3,
S
«Q

(iii) Machine a step which is less than a tool radius
The step is less than the tool radius in program which is performed by the circular cutting
command, and the tool center path is used from the common offset (refer to the Section 6.3.6 (3)
which becomes a negative programming direction. In this case, the tool moves to the 2™ vector
position regardless of the 1% one, which stops at this point during the single block operation. The
program continues if it does not machine in the single block mode.

Stop position atter
Line rmaotion execution of a single block

3 Tool center path
The firstvectaris ignared e -

FProgrammed path

) oo
Center of arc machining

Workpiece

J
[fthe first vector is notignored, itwill result
in overcutting and the tool makes line motion.

(iv) The start of cutter compensation C and the movement along with the Z axis
When the overcutting is started, set cutter compensation (XY panel) apart from a certain distance
of the workpiece in advance, and then it feeds along the Z axis. In this case, if the feedrate along with
Z axis are not separated to the cutting feedrate, note that the matters in the following programs:

Refer to the following programs

N1 G91 GO0 G41 X50000 Y50000 D1;
N3 G01 Z-30000 F1;

N6 Y100000 F2;
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MG Offset mode

;"I | M3 Axis 7 move instruction

:’; g M1 Start-up
rd

In the above figure, when the N1 block is performed, N3 and N6 are also read into the buffer, and
the correct cutter compensation has been completed based on their relationships as
above-mentioned figure.

And, if the N3 (Z axis movement command) is separated, refer to the following matters:
N1 G91 GO0 G41 X50000 Y50000 D1;

N3 Z-25000;

N5 G01 Z-5000 F1;

N6 Y100000 F2;

\
v|NB
\
J_""f J-rl. - = b
._." "-. B!
! e N3, N5
Lo ; Instruct axis Zto move

e
i
5 N1

N3 and N5 movement blocks are not in the XY selection panel, N1 begins to perform the N6
block which can not entered to the buffer, the tool center path is calculated from N1 in the
above-mentioned figure. In this case, the tool offset vector does not calculate when starting. The
overcutting may occur as the above-mentioned figure.

On this occasion, specify the same commands of movement direction in the block of which is
positioned at the previous or posterior one of Z axis feed command in advance.

N1 G91 GO0 G41 X50000 Y40000 D1;

N2 Y10000;

N3 Z-25000;

N5 G01 Z-5000 F1;

N6 Y100000 F2;

(N2 shares a same movement direction with N6)
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HE

, N2 NG&:
b
. / Axis Z maove instruction

7 Ha

N1 block is performed.

Interference check

performed even if overcutting does not occur.
1) Criteria for detecting interference

v
Q
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v
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Q

90 degrees to 270 degrees between these paths)

Read N2 and N3 into the buffer and compensate performs based on its relationships when the

Tool overcutting is called interference. The inference check function checks for tool overcutting in
advance. However, all interference cannot be checked by this function. The interference check is

a) The movement direction of the tool path is different from that of the programmed path (From

b) In addition to the condition (1), the angle between the start point and end point on the tool
center path is quite different from that between the start point and end point on the programmed path

in circular machining (more than 180 degree).
State a shows an example:
Path of tool nose center

Y

\'. 3 g A 4 .
Programmed path %, ;

3 NI/ /  Thedirections ofthe two
/ _.__',.F’ paths have changed a [of
e (differ by 1307

State b shows an example:

!
A Center
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(G41)
N5 G01 G91 X8000 Y2000 DO1;
N6 G02 X3200 Y-1600 [-2000 J-8000 D02;
N7 G01 X2000 Y-5000;

(The offset value corresponding to DO1: 1, =2000)
(The offset value corresponding to D02: 1, =6000)

In the above example, the arc in block N6 is placed in the one quadrant. But, after cutter
compensation, the arc is extended to the four quadrants.
2) Correction of interference in advance
(a) The vector movement corresponding to the interference

When cutter compensation is performed for blocks A, B and C and vectors V,, V,, V, and V,

between blocks A and B, and V., V., V, and V; between B and C are produced, firstly check

the nearest vectors. If interference occurs, they are ignored. But if the vectors to be ignored due to
interference are the last vectors at the corner, they cannot be ignored.

Interference check before N4 and N5 — Interference —V,4 and Vs are ignored.

Check V, and Vg — Interference — Ignored

Check V; and V; — Interference — Ignored

Check V4 and Vg — Interference — can not be ignored

The check is stopped if the vector interference does not found during the detection.

If block B is a circular arc, a linear movement is produced if the interference occurs.

Example: The tool moves linearly from V; to Vg

VT_¥Z
"'FE-HF:-_-:-_F:_J_I_.-"L \sqx:_-:':::—_..?_\_FHHH
| e - | ;’;r n III,' h_'“‘-»._ﬁ
- '/ A\ i
7 -":IHL ;’:? W r Tra
TDDtl nns?h e | m)‘lf" , IJ' .
CENIer 23 /f" ) ——— A ] \_\x
- v d_J{"”J:{“'“ Y 9 N .
T o " : .
il ", -~ y -
/ J I'.I \Nﬂﬁ‘;uﬁ [ f Y S
'ffi‘:'l l I'- " I ‘I co
Programmed path .~ L | .
< N, \ ,I’I/JI .
S
NG
I .'I Wid, VR: Interference
\ | VW3, VWA. Interference
\ H Y. YWTiInterference
"I I|'I W1, YWd:Fo interference

T

\ /

1)

0 e

Example 2: Tool linear movement is shown below:

Tool path: V1—>V2—>V7—>V8
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—_—— I

Tool nose -
center path, -~

Frogrammed path

\H }/ ¥4, Vo Interference
V3, VB: Interference

¥Z, ¥7. Ho interference

v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

(b) If the interference occurs after the (a) is modified, the tool is then stopped due to an alarm.
If the interference occurs at the last vector while the (a) is checking or only one pair of vectors at
the beginning of the checking and the vectors interfere, the alarm No.41 is generated and the tool is
stopped immediately after execution of the preceding block.

_-atop

Tool nose center path 7'\ .
P n !

" { |

/ : /

Frogrammed path ‘&\‘ ", / /

Y2, ¥Vo:. Interference
V1, VB: Interference

The interference is still generated between V, and Vg, even though the vectors V, and V5 are
ignored due to the interference. In this case, the alarm occurs and the operation is then stopped.
3) The check is still performed even if the actual interference does not occur, refer to the
following examples:
(a) Depression which is smaller than the cutter compensation value
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Frogrammed Tool nose
center path

path
|
|
i — Stop here

|7

--------- s

/f I. |l N\ ,:I ]

Jp.:- e __.-':“‘ L_
B
Ay
Tool is stopped due to the alarm No.41 issues even though the actual interference does not occur, A
the tool path direction after cutter compensation is different from that of the programmed path -
direction. ALY
(b) Groove which is less than the cutter compensation value 8
o
Frogrammed Tool nose 3
nath center path 3
i 5
; Q@
| Stop here

/

Like (a), the direction of tool path is different from the one of the programmed path.

(12) Input command from MDI
The command input from MDI does not compensate. However, when automatic operation using

the absolute commands is temporarily stopped by the single block function, MDI operation is
performed, and then automatic operation starts again, the tool path is as follows:
In this case, the vectors at the start position of the next block are translated and the other vectors

are produced by the next two blocks.
Therefore, the compensation is automatically performed from the PC position.

Vio
=,
e ] Vil
/™ e i A
PR T / PR
- J v Programmed path of - S ~y, y
T \ ; ; ¢l A Ve
ST an absolute instruction _/__ _____ —
{-. -'-._ \.'PE ,"'- - z'r g
{ d el /'f
MOl operations /'y yd
VoY " y ‘
OOAN AP P
~—
Par

When position P,, P; and P are specified in an absolute command, tool stops at the end of

the blocks from P, to P, by the single block function. In this case, tool is moved by MDI operation.

The vectors Vg, and Vg, are translated to V3, andV,, and the offset vectorsV, and V,
101



v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

between the blocks P;,——P, and P.——P, should be calculated again.
However, since vector Vg, is not calculated any more, compensation is accurately performed
from position P .

(13) Interference from manual input
The manual operation interference during the cutter compensation, refer to the item e (Note 1) of
Section 4.3.4.3 for the Manual Il
(14) The 4™ axis cutter compensation is included.
The offset plane included the 4™ axis is not matched; therefore, the 4™ axis can not perform a
cutter compensation.

3.6.4 Functions D and H

Tool offset value and cutter compensation value can be specified by addresses D and H, which
are used same number to specify the same compensation value.

The following differences between D and H are shown below:

D——for cutter compensation (cutter compensation, tool position offset)

H——for tool length compensation (cutter compensation, tool position offset)

The codes and offset values are input to the memory by the MDI & LCD one by one, so that a
2-digit-code can be performed a corresponding compensation. The available and specified digit can
be selected within the following range. If the digits are out of the ranges which are specified, the alarm
No.30 may occur.

The compensation values specified by HOO and D00 are always 0, the HO0 and DOO have been
affirmed when the power is turned on.

There are 32 standard tool compensation numbers, namely, from 01 to 32. When tool
compensation additional numbers are selected the A, B and C, which 64 additional numbers

corresponds to 01~64, 99 additional numbers corresponds to 01~99 and 184 additional numbers

corresponds to 01~184.

Note: Cutter compensation is always performed by D code in the mode of G40, G41 and G42. The H code is
always used when the tool length compensation (G43, G44 and G49) is performed. Tool offset (G45,
G46, G47 and G48) are either used the D code or H code which is determined by BIT.3 (OFSD) of

parameter.

3.6.5 External tool offset

An offset value can be modified by this function from outside, for example, an tool offset value can
be input using this function from one side of the machine, and add the offset number specified by the
current program to the corresponding offset value. Additional, the input value also can be regarded as
offset value.

When the automatic measurement function used for tool and workpiece is perform on this
machine, and a difference of correct value is input by this function to enter NC, which is regarded as
modification value of the offset value.

Programming, operation functions and precautions differ depending on the different
manufacturers; refer to the manual issued by the machine tool builder.
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3.6.6  Enter offset value from the program (G10)

Theo offset value is used for tool position offset, tool length compensation and cutter
compensation, which can be specified by G10 in programming. The command format is as follows:
G10 PpRr_
p: offset number
r: offset value
The offset value is either absolute or increment which is determined by G90 or G91 mode.

3.6.7 Scaling (G50, G51)

The scaling of switch path in machining program can be performed by commands; the scaling
setting is valid in No.64 parameter.

G511_J_K_P_;

I, J, K: Coordinate value along X, Y and Z in the scaling

P: Scaling rate (the least input increment: 0.001)

The following movement commands are converted by the scaling rate specified by the P via this
command. The point specified by |, J and K is treated as a center.

This conversion is cancelled by G50

G50: Scaling mode cancels command

G51: Scaling mode command

The available scaling rage range is as follows:

0.001 fold ~99.999 folds (P1~P99999)

Y i
P4 - —P3
~p ‘4 P! g
S P
NI
E:"-\-\.
& -
< i‘\\.
AT F7 G
P1 P2

P1~P4: Machining program figure

P’ 1~ P’4: Scaled figure

PO: Scaling center

If the P does not specify, the scaling rate also can be offered by MDI & LCD. In the occasion of |, J
and K are omitted, the specification point of G51 is regarded as scaling center.

This scaling can not used for the offset value, such as, cutter compensation value, tool length
compensation value and tool position offset value.
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e
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s
Y
——4
A
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Note 1: In a single block, G51 must be specified in the mode of G40, and the G50 can be specified in offset
mode, the G51 must be cancelled by G50 after the scaling is performed

Note 2: The position display is a coordinate value after scaling.

Note 3: If a setting value is regarded as a scaling rate without specifying P, then this setting value is the
scaling rate specified by G51, it is valid to change this value by other commands.

Note 4: Whether the scaling function of each axis is valid, which is determined by parameter, the circular
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arc radius is specified by R in the mode of G51, and this function is always valid regardless of the
parameter setting.
The additional axis of scaling function is always valid.

Note 5: The scaling function is invalid to the manual operation; it is valid only for the DNC, Auto or MDI.

Note 6: Suppose that the canned cycle Z axis moves, the scaling is not available for the following
motions.

* Cut-in value Q and retraction value of peck drilling cycle (G83, G73).
* The movement value of X and Y in fine boring (G76) and back boring (G87).

Note 7: G27, G28, G29, G30 and G92 must be used in the mode of G50.

Note 8: The scaling results are rounded; the move amount may become zero. In this case, the block is
regarded as a no movement block, and therefore, it may affect the tool movement by cutter
compensation C. (See the Section 6.3.6 (8))

Note 9: Resetting

(a) The resetting is performed in G51 mode, the original coordinate becomes the current coordinate
value or scaled coordinate. Therefore, the movement after presetting is determined by the increment or

absolute.

If the resetting is performed at point B, the point A in the program is regarded as the point B. When the
movement command of point D is performed, the following movement is determined by the absolute or
incremental commands.

* Increment
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If the movement amount from point A to D is increment, the D’ becomes an object point on the
programmed path, and the conversion point D’ becomes point E, and the tool moves to the point Ey, because
only Y axis is specified.

AD-A’ D’

Fig. A

* Absolute
If the point D is absolute, tool moves to the point E which is converted by the point D.
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Fig. B

(b) Cancel the presetting operation by setting the BIT3 CLER of parameter 007.
G51 turns into G50, if the movement command is increment, the tool moves to the point D’ (refer to the
Fig. A). If the movement command is absolute, the tool moves to the point D (refer to the Fig. B).

3.6.8 Coordinate system rotation (G68, G69)

The specified figure can be rotated in program by this function. For example, the workpiece is
installed rotating the programmed position to a certain angle position, namely, the specification of
rotation command can be modified using the coordinate rotation function. Additional, in the rotation
mode program of a similar figure, this program can be called as a subprogram of the coordinate
rotation. So that, the program time and program length can be shortened.
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cCenter of rotation

3.6.8.1 Format

G17
G18 G68a__ B R __;
G19

a, B: Two axes are specified with G17, G18 and G19 in X, Y and Z. (G90/G91 is valid)

R: Rotation angle (CCW is +, which is specified by absolute. And the increment value also can be
commanded by the setting of BIT7 (ROTR) of parameter 633). The point specified with a and B is
regarded as a center, and the angle specified with R is rotated based on the commands. The rotation
angle unit is 0.001 degree.

Specify the resolution of 0<sR<360000

(GJB)

When G68 is specified, the selected plane (G17, G18 and G19) decides to the rotation plane.
G17, G18 and G19 may not specify with G68 in the same block.

If a and B are omitted, the current position of G68 is treated as a rotation center. If the R is
ignored, the value set at the parameter 716 (it can be input by device) is regarded as a rotation angle.

The coordinate rotation can be cancelled by G69, which is specified at the same block with other
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commands.

The compensation is performed to a coordinate rotation for a command program, after the
coordinate is rotated, the offset of the tool compensation, tool length compensation and tool
position offset can be performed.

The increment position before the absolute value is specified after the block of G68,

which is regarded as no rotation center.
Note 1: When the value with decimal point is specified in R, the position of decimal point is an angle unit.

For example:N1
N2
N3

N4
N5
N6
N7
N8

-

-
.
-
s
s
r
I
i
!
/
!
!
!
f
4
i\

G92
G68
G90
(G91
G91
Go02
Go03
Go1
G09

AN /—NS block in the bracket, the case of the incremental command

X-5000 Y-5000 G96 G17;
G90 X7000 Y3000 R60000;
G01 X0 YO F200;

X5000 Y5000);

X10000;

Y10000 R10000;

X-10000 1-5000 J-5000;
Y-10000;

G90 X-5000 Y-5000 MO2;

Criginal program
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gTooI route after rotating

-/

! { Rotatable center)
(7000, 3000)

(=5000, -5000)

Note 2: After the G68 block, when the first position command block is an absolute, two axes on the
coordinate rotation plane must be specified.
For example: (Incorrect program)

( Rotatable center) \'\._\
(25.0, 25.0) ‘13
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G92 X0 YO G17 G69;
G68 X25.0 Y25.0 R45.0;
G90 X50.0;

Y25.0;

(Correct program)

G92 X0 YO G17 G69;
G68 X25.0 Y25.0 R45.0;
G90 X50.0 YO;

Y2.0;

3.6.8.2 Relationships with other functions

(1) In the cutter compensation C, G68 and G69 can be specified. The rotation plane must be
consistent with the one of the cutter compensation C.
For example:
N1 G92 X0 YO G69 GO1;
N2 G42 G90 X1000 Y1000 F1000 DO1;
N3 G68 R-30000;
N4 G91 X2000;
N5 GO03 Y1000 1-1000 J500;
N6 GO01 X-2000;
N7 Y-1000;
N8 G69 G40 GO0 X0 YO M30;

v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

rogram without rotating the coordinate

Program without coordinate rotation

Tool path

(2) Scalin

When thegscaling is commanded with coordinate rotation together, the former is performed firstly.

For example:
N1 G92 X0 YO Z0 G69 G50;
N2 G51 10 JO P1500;
N3 G68 X500 Y1000 K45000;
N4 GO0 X0 YO;
N5 GO01 G91 X1000 F200;
N6 Y2000;
N7 X-1000;
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N8 Y-2000;
N9 G50 G69;

Shape after scaling

e e e
a

Rotation centler

v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

Original program

(O: D) \\ e
Scaling center

Note 1: The scaling is valid in rotation center.

Note 2: Specify G68 in the mode of G51, the first position command block followed with G68 must be
specified by G90 (the N4 has been shown in above example.)

Note 3: Note that the scaling center must be specified by I, J and K, and the coordinate rotation center
must be used the X, Y and Z.

(3) Resetting (When the setting of clearance does not perform)

When the resetting is added, the system varies according to the scaling (with or without). (Refer
to the scaling explanations)

(a) When the scaling does not perform, the presetting is performed at the point B. If the next
point D is specified, the tool moves to point E regardless of the movement from A to D is absolute or
increment.

When the next point D is specified, the presetting is performed at the point B’;

D

(b) Scaling (O When the increment command from A to D is performed, the scaling moves to
E,, if the coordinate rotation is added, then the scaling moves to E+’.
@ When the absolute command from A to D is performed, the scaling moves to
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E,, if the coordinate rotation is added, then the scaling moves to E¢’.

After the rotation A~
of the coordinate\// AN

: After scalin
) “E1 9
N i_____________\_\(___
| 7 N B
| ' ~ |
! pa S
| s A ~ ]
lI'L |\\ EZ
U ! P [N
V] I e :
= R . 1 E1
=N i // C :
A " |
2 |
E b
3 Command program L
3, | E2
5 |
«Q

(4) Manual insertion

When the manual is inserted, the system differs depending on the scaling (with or without).
(a) When the manual absolute value switch is ON

(i) When the scaling does not perform

If the point D is specified by an absolute value at the same time, the coordinate value from X and
Y moves to the point E.

B!
A
- W
s R
B i AN
& B\
i 5 ¥
\\ 3 // \\ 5
4 {7 ™ \\
\ b ~
\ A %
| e A
\\ s kY
A - A
5 e
M -
4 -
\ Ve
\\ // a E
#
\ s C

b, Py
e

If the point D is specified with increment, it moves to E’.
(i) Add a scaling
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U
Y]
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«Q
=
(Y
3
3
>
«Q

Command program

@O A—D, only when the Y axis is increment, it moves to E; using scaling, but if the coordinate
rotation is added, it moves to E¢’.

@ A—D, because the XY is performed by the absolute command, and it moves to E, if the
coordinate rotation is added, it moves to E,’.

(c) When the manual absolute switch is OFF, the following movement offsets again using the
movement amount of the manual.
(5) Others

Precautions for some functions:

Note 1: The position display is a coordinate value after the coordinate rotation is added.

Note 2: In the coordinate rotation, when the circular arc is specified, the rotation plane must be the same
as the arc plane.

Note 3: The coordinate rotation function is invalid when manual operation is performed.

Note 4: In the canned cycle, the coordinate rotation can not be performed on the plane including a Z axis.
Note 5: The coordinate rotation can not be added for the movement amount of G76 and G87.
Note 6: G27, G28, G29, G30 and G92 can be specified in the mode of G69.

Note 7: Clear the coordinate value by the key.
Note 8: The coordinate rotation can not be performed in the 4™ and 5™ axis.

Note 9: G68 can not be specified by performing the tool position offset of G45~G48.
Note 10: G31 (Skip function) can not be specified in the mode of G68.

3.6.8.3 Parameter

[ [7]1]6]

RTANGL |
(It can be set by the setting mode)
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RTANGL Coordinate rotation angle
Setting value 0~360000  Unit 0.001 degree
In the G68 block, when the R does not set, this value is valid.
7 6 5 4 3 2 1 0
| [6]3]3] [ ROTR | | | | | | | |
(It can be set by the setting mode)
ROTR =0 The R with a specified angle is an absolute value.
=1 The R with a specified angle is either an absolute or increment which is determined by
G90 or G91.

3.6.8.4 In the case of the command repetition

When a program is stored as a subprogram and its program can be called while changing an
angle
] 01234
G92 X0 YO G69 G17;
G01 X200 DO1;
M98 P2100;
M98 P2200 L7;
GO0 G90 X0 YO
M30;
02200
G68 X0 YO G91 R45.0;
G90 M98 P2100;
M99;
02100
G90 GO01 G42 X0 Y—10.0;
X4.142 Y—10.0;
X7.071 Y—7.071;
G40;
M99;

U
()
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U
=
o
«Q
=~
Y
3
S
>
«Q

/j:/b“\ﬁthout the offset
|
|

|
|
| _~With the offset
|
|
|
|

—_——————— ————— — =,
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3.7 The function of cycle machining

3.7.1 The function of the external operation

The function signal of external operation should be sent out from NC to one side of machine,
after the positioning of X__ Y is executed, and one side of the machine can be performed some
especial operations based on this signal, such as clamping, drilling, and then perform a cycle. This
signal must be sent out before using G80 code to clear till the positioning is performed. Whether the
G81 is reset which can be set by BIT3 (CLER) of parameter 007, the system is on the G80 state when
the power is turned on.

The cycle positioning with L times is performed in terms of the digit followed with the address L,
and the external operation signal is sent out after each positioning is performed. When the block
without X and Y is performed, the external operation signal does not deliver. G81 can be used for the
following canned cycle by BIT5 (MCF) of parameter 009 other than used for the external function.

3.7.2 Canned cycle (G73, G74, G76, G80~G89)

Usually, canned cycle can be used one block (G code included) to replace the one of the number
from command machining, so that the program can be simplified.
Two kinds of canned cycle can be selected (A and B). G80, G81, G82, G84, G85, G86 and G89
listed in the following table can be used for type A, and all G codes listed in the following table can be
used for the type B
Refer to Table 7.2 for the canned cycle

Table 7.2 Canned cycles

G code Drilling (-Z Operation at the Retraction (+Z Application
direction) bottom of a hole direction)
G73 Intermittent feed —_ Rapid feed High-speed peck
drilling
G74 Cutting feed Spindle CW Cutting feed Left-hand tapping
G76 Cutting feed Oriented spindle Rapid feed Fine boring cycle
stop (only used for the
second group)
G80  —  —  — Cancel the
canned cycle
G81 Cutting feed —_— Rapid feed Drilling cycle (spot
drilling cycle)
G82 Cutting feed Dwell Rapid feed Drilling cycle
(counter boring)
G83 Intermittent feed — Rapid feed Peck drilling cycle
G84 Cutting feed Spindle CCW Cutting feed Tapping cycle
G85 Cutting feed — Cutting feed Boring cycle
G86 Cutting feed Spindle stop Rapid feed Boring cycle
G87 Cutting feed Spindle stop Manual operation or | Back boring cycle
rapid run
G88 Cutting feed Dwell, spindle stop | Manual operation or Boring cycle
rapid run
G89 Cutting feed Dwell Cutting feed Boring cycle

Note 1: Either the signal [(SRV, SSP) canned cycle | ] uses from NC or the M (canned cycle Il) code uses to
control the spindle negative or stop which is determined by BIT7 (FIX2) of parameter 009.

Note 2: In G87 mode, different operations can be performed by the canned cycle | and II.

Normally, a canned cycle consists of six operations.
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1. Positioning of axes X and Y

2. Rapid traverse up to point R level
Operations 3. Drilling

4. Operation at the bottom of a hole

5. Retraction to point R level

6. Rapid traverse up to the initial point

Ay N/
i \"x .r"! Cperation 1 . )
3 e;--------------—--—-—?-—?— Initial point
,__% Operation 2 — i i'-— Cperation &
Q P
3 FointR —— = ?
g' Cperation 3 —= ; i'-'— Qperation &
@ ; = PointZ
o N — - Qlick feed

-

Cperation 47

Cutting feed

Fig. 7.2.1 Canned cycle operation

The positioning is performed on XY plane, and the drilling is performed along with Z axis, the
other positioning and drilling can not be executed on the other plane, it is regardless of the G code of
plane selection.

Canned cycle operation has three modes, each one of them is specified by a special modal G
code.

G90 Absolute
(®Data format {

G91 Increment

G98 Initial point plane

@Return to the point plane
G99 Point R plane

~GT73 |
G74
G76

® G80 Refer to the table 7.2

< G81 »

-G89~

Note: The initial point plane is an absolute position along with the Z direction when a canned cycle cancel
mode turns into the mode of canned cycle.

(A) Inthe Fig.7.2.2, the offered data is determined by the mode of G90 or G91.
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G90 G91

————————— a0} =0 S

j

! E
i v
. — 1 Q
Foint R .J‘ PointR — ¢ ——% +
| % ’ -
| S/ .
PaintZ — & : )
Point Z —e— &4 L Q
Ahsolute mode Incremental mode g
3,
-
(o]

Fig. 7.2.2 Absolute or increment programming

(B) The return operation is performed, the tool is returned to the point R plane or the initial level
plane which is determined by the specification of G98 or G99. Refer to the Fig. 7.2.3.

G98 G99
- i —

i, ;
\\/_ - - Initial-paint plane \ / ,..»"‘"/ Initial-paint plane

f
=1 g

- FPoint-R plane

f
i |
|

NI |

¥

=] =]

Return to initial-paint plane Return to Foint-R plane
Fig. 7.2.3 Initial level and point R plane

The initial level does not change even when drilling is performed in the G99 mode. If the last
retraction position is point R plane, the start point is then regarded as point R. if the return position is
on the initial point plane, and the initial point is then regarded as start point.

(C) Specify a data corresponding with the drilling can be composed of a block after the G73,

G74, G76, as well as from G81 to G89. The command data is registered in the control unit by the

modal value, which the data corresponding with the canned cycle machining is specified in terms

of the following commands.
Goo X Y z R Q P F L

— N - J — _/
Hole machining mode Hole position data Hole machining data times of cycle
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Hole machining mode:
Goo  (Refer to the table 7.2)
Hole position data X, Y;

A hole position can be specified by an absolute or increment. The selection of tool path and
feedrate is performed either based on G code of group 01 or in terms of the GO0 unconditionally,
which is determined by BIT3 (FCUT) of parameter 9.

Hole machining data:

Z: The distance from point R to the bottom of a hole or the absolute coordinate value from the
bottom of hole is specified by an absolute or increment value. The feedrate of operation 3 in the
Fig.7.2.1 is determined by the F code. The operation 5 uses the feedrate or performs the feedrate
specified by the F code based on the different drilling mode.

R: The distance from the initial plane to the point R or the absolute coordinate value of point R is
specified by an absolute or increment value. The feedrate in operation 2 and 6 is rapid traverse rate.

Q: The depth of each machining is specified in the mode G73 or G83, and the movement value
(It always an increment) is executed in the G73 or G87 (Canned cycle Il).

P: Specify the dwell time at the bottom of a hole. The relationships between the time and the
specified number are same with the G04.

F: Specify the cutting feedrate

Times of repetition L: The times of repetition of canned cycle (operation 1~6) is specified with L,
which is regarded as 1 when the L is omitted.

If the L=0, the machining may not perform though the system is stored the machining data of a
hole.

A drilling machining mode (Goo) remains unchanged once it is specified till the others or the
canned cycle cancel G code is specified. Therefore, the hole does not specify in each block when the
same holes are machined consecutively.

The hole machining data remains unchanged once it is specified till the data is modified or the
canned cycle is cancelled. Therefore, all of the hole machining data is specified when the canned
cycle starts, only the hole coordinate data should be modified in canned cycle.

The time of repetition L must be specified when it is necessary. The data from L is effective in the
specified block, the cutting feed specified with L still retains even the canned cycle is cancelled.
During the canned cycle, the hole machining mode and its data are unchanged when the system
performs a resetting, but the hole position data and the time of repetition are ignored. However, when
the parameter #7.3 (CLER) resetting is set by specifying the G80 mode, the hole machining data is
also cancelled.

The data hold and cancel are shown below:

® GO0 X__ M30;

@ G81 X_Y Z R __F__L__; The initial data Z, R and F of canned cycle are

specified; the drilling operation performs L times by G81.

® Y___; When the drilling mode and drilling data are same with the block @), G81, Z, R and F

can be omitted, and the hole position only moves the Y__ distance, which performs one
drilling based upon the G81 mode.

@ G82 X__P___ L ;The hole position moves X___related to the (®; the drilling performs

L times by the G82 mode. In this case, the hole machining data is as follows:
Z,RandF...............ooiint . are specified at the block @.

® G80 X__Y__ MO5;

The drilling movement does not perform at this time, all the holes machining data are
cleared other than the F code.

® G85 X __Z R__P__ it mustbe specified again because the address Z and R have

been cancelled in the block ®. In this case, the F code, which can be omitted, is same as the
block @. The address P does not perform but still be stored in this block.

@ X_Z _; The position of the hole only moves X___, in this case, the hole machining data is
as follows:
Zoiiiiiiaiin, is specified in the block @.
| S is specified in the block ©
Foeees is specified in the block @

G89 X Y  ; Thedrilling is performed in the G89 mode after the positioning movement
is specified by the address X and Y. in this case, the application of the hole machining data is
shown below:
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Zeoiiiiiiiiiii, is specified in the block @).

R, is specified in the block ©®

F o is specified in the block @
©@G01 X__Y

In this case, the hole machining mode and hole machining data (other than the F) are cancelled.
The description of each machining mode is shown below:
(1) G73 (High speed peck drilling)
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ODN

r mm

GI3X_Y 2 R Q F_L_;

A Y - Hole position data
: The distance from point R to the bottom of the hole

: The distance from the initial level to point R level

: The cutting depth each cutting feed

: Cutting feedrate

. Number of repeats (if required)

G73 (G98)

G73 (Gs9)

Initial plane

- £ g
| | |
| | |
| | |
point R l point Ry Point R plane
T
— ! i :
A lIF l d I ] lr_l_d :
! | Yl |
— ;
A -
9 I | a I d I
: Y | 1 1 1 Y | I
I |
q f q I
L * I L * |
\\ l \\ I
N | A" I
A | N\ I
\ E |
I o S
point Z point Z

-.> Rapid traverse
— Cutting feed
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Clearance “d” value is set by the parameter 067 (CYCR).
The drilling can be performed with high-efficiency by the intermediate feed of the Z axis, and the

cutting is easy to move. The retraction is carried out by the rapid traverse rate.
(2) G74 (Left-handed tapping cycle)

G74X_ Y_Z RP F_L_;

X_Y_: Hole position data

Z .Tl:uu position from point R to the bottom of the hole
R :The distance from the initial level to peoint R level
P_ :Dwell time

F_ :Cutting feedrate

L. : Number of repeats (if required)

G74 (G98) G74 (G99)

)
Y]
=3
-—
)
=
o
«Q
=
(Y
3
3
>
«Q

Initial plane

T X T

| | Spindle reversq
|S indle reverge | P

I
I
Point R% é Point R? ?Pﬂint R plang

Spindle positive Spindle positive

\ Pu:l.nt z ll’nint 7z

-> Rapid traverse
—» Cutting feed

Tapping is performed by turning the spindle counterclockwise. When the bottom of the hole has

been reached, the spindle is rotated clockwise for retraction. This creates a reverse thread.
Note: The feedrate is omitted and if the feed hold occurs during the tapping of the G74 is performed; the
machining does not stop till this canned cycle is executed.

(3) G76 (Fine boring cycle)
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¥ ¥ : Hole position data

: The distance from point R to the bottom of the hole
: The distance from the initial level to point R level
_ ! The offset amount at the bottom of the hole

: The dwell time at the bottom of the hole

: Cutting feedrate

! Number of repeats (if required)

CTUODMN

G76 (G9B) G76 (G99)

[% Spindle positive g
Spindle orientation stop __"“‘f“:-:'ﬂI“iti‘l plane —P?Sp:'.:n le positive
|

Teol | T /
i | Point R plane
Point R¥ Peint R%*‘»‘L‘:l
| X
A '
I
\ Py | - .
=0 Point Z ‘:q":‘:' Point Z
q

-—! |-—fo"1: value g

P  Dwell
OSS spindle orientation stop (Spindle stops at the fixed point)
Tool movement
-3 Rapid traverse
—» Cutting feed
Note: G76 can be correctly performed only when the parameter 009 BIT7 (FIX2) setting is outputted the M code,
which is regarded as the output signal of the spindle negative, positive and spindle exact-stop.

The spindle stops at the orientation position at the bottom of the hole, and the tool bit is pulled out
after it leaves the offset of the machining surface. The hole machining can be performed with high
accuracy and high efficiency instead of damaging the surface of the workpiece. The offset value is
specified by the address Q (it always a positive number). If the negative number is used, this negative
sign is then omitted. The parameter 022 BIT4, 5 (PMXY1, 2) can be set a offset direction in advance
between the +X, +Y, —Xand —Y. It is worth notice that the Q value is modal in the canned cycle
mode, which indicates the cutting depth value in the G73 and G83, too.

Tool can be specified an offset by the addresses | and J. X and Y axes are set by the parameter
022 BIT6 (SIJ), which is moved by the straight line interpolation; it is replaced the Q by the
incremental value specified with | and J, therefore, it can be offset in any directions, the feedrate is
coincident with the speed specified by the F code. The | and J are modal values in the canned cycle
mode. The hole machining can not be performed only specifying the | and J, and this commands only
can be specified the | and J again.

(4) G80 (Canned cycle cancellation)

NC begins perform the general operation after his command is cancelled the canned cycle (G73,
G74, G76 and G81~G89). The data of points R and Z are also cancelled. Namely, the tool does not
move, the other data are also cancelled.

(5) G81 (Drilling cycle, spot drilling)
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G81X Y Z R F L_:

X_Y_: Hole position data

Z_ : The distance from point R to the bottom of the hole
R_ : The distance from the initial level to point R level
F_ : Cutting feedrate

L_ : Number of repeats (if required)

G81(G98) G81 (G99)

Initial plane

AR TR

i |
o i

-2 Rapid traverse
—» Cutting feed
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Peint R

(6) G82 (Drilling cycle, boring)
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G82X Y Z R P F L ;

X_Y_: Hole position data
Z . The distance from point R to the bottom of the hole
R_: The distance from the initial position to point R level
P : Dwell time at the bottom of the hole

Cutting feedrate

Number of repeats (if required)

G82 (G98) G82 (G99)
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Initial plane

g -

Point R plane
Point R 2

|

|

|

1

| 1

I,

OPoint Z (!JPuint Z

->» Rapid traverse

—» Cutting feed

P

Dwell

This command is same with the G81 (the dwell time is specified by address P) other than the
retraction is performed after the dwell is executed at the bottom of the hole.
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(7) G83 (Peck drilling cycle)
G83IX Y Z R Q F_L_;

X_Y_: Hole position data

Z_ . The distance from point R to the bottom of the hole
The distance from the initial position to point R level
Cutting depth of each cutting feedrate

Cutting feedrate

Number of repeats (if required)

oA F BF mw

R_
Q_
F_
L_

G83 (G98) G83 (G99)

)
Q
=3
-—
)
=
o
«Q
—|
Q
3
3
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Initial plane

3
B

Point R!} ' Point R¥ Point R plane
A A A A A

g *t':-:#d q *;':-;m

) I N I

q . i q | 4d

T :5 : E E 'y Eg ' : ¥

9 Y  Point Z | Y ! Point Z

> Rapid traverse
—» Cutting feed

g the cutting depth for each time

Q represents the depth of cut for each cutting feed. It must always be specified as an incremental
value. The Q value is specified by the positive number, if it uses a negative number, the negative sign
is then omitted. The rapid traverse feed then becomes cutting feed at the interval distance is “d” mm
or (inch) after machining; and its distance “d” is set by parameter 068 (CYCD).

(8) G84 (Tapping cycle)
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G8X Y . Z RP F_L_;

X_Y_: Hole position data

Z : The position from point R to the bottom of the hole
R_ : The distance from the initial level to point R level
P_ : Dwell time

F_ : Cutting feedrate

L_ : Number of repeats (if required)

G84 (G98) G84 (G99)

Initial plane
| | I Spindle positive

/P

"
Q
=3
-—
T
-
o

Q
2
Q
3
3
=]

Q

| I Spindle positive

Point R /; Point R? *Point R plane
Point Z
Point Z

Spi;dle reverse
Spindle reverse

» Rapid feed » Cutting feed
This command is specified that the spindle rotates CCW at the bottom of the hole, and performs
a tapping cycle.

Note: During the tapping is specified by G84, the stop (feed hold) can not be performed regardless of the
feedrate till the cycle is executed, and it is not be affected even the feed hold occurs at this time.

(9) G85 (Boring cycle)
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G85 X Y Z R F L,

X Y : Hole position data
Z_: The distance from point R to the bottom of the hole

R_: The distance from the initial pesition to point R level
F : Cutting feedrate

L : Number of repeats (if required)

"

G85 (G98) G85 (G99) %

‘ -

o

Q

o

g Initial plane g g
I I

I | |
Point R plane

Point R Point R

This command is same with the G84 other than the spindle is not reverse at the bottom of the
hole.
(10) G86 (Boring cycle)
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@6 X Y Z R F L

X Y : Hole position data

Z_: The distance from peint R to the bottom of the hole
R_: The distance from the initial position to point R

F : Cutting feedrate

L : Number of repeats (if required)

o
5 686 (G98) 686 (G99)
2 ;
o
Q . » -
Py Spindle positive
3
3 ‘o
= —_——— Initial plane A——
-
@ ..? ? ..TSpindle positive
|
Point R } Point R Point R plane

Spindle stops Spindle stops

This command is same with the G81 other than the stop is performed at the bottom of the hole,
and it can be returned at the rapid traverse rate.

(11) G87 (Boring cycle/ Counter boring cycle)
G87 (G98) | G87 (G99)

G87X_Y_Z R_Q_P_F_L_;

X_¥Y_:Hole position data
Z . The distance from the bottom of the hole to the point Z
: The distance from the initial level to point R level(bottom of hole)

R_

) : Tool offset

P_ : Dwell time

F_ : Cutting feedrate
L_ : Number of repeats
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Initial plane

pama e
I

Cann | |
ed | | Spindle starts
Cyfle Point Rz i Point R% i/Pu:.nt R plane
g .
3 Point Z Pu:.nt z =}
Spifdle stops e stops ;
Notused o
q Q
f‘—“| o
D———-—h{}l:'}? 3
Spindl =
Popslftl:s ﬂ::'_‘ ! ‘3
@ |
$'=b| [Point
|
|
Spindl
pgslftl:s JJ'C‘J:' z
Point R
Cann
ed . s
oycle Spindle stops positively
Il
Tools
Fi
E
—= F—ﬂf?set q

........... » Rapid traverse
——» Cutting feed
M~~~ Manual feed

—— Tool offset

0SS Spindle exact-stop

Canned cycle | (Boring cycle)

When the tool has been reached at the bottom of the hole and spindle is stopped, the control
system is then entered to the hold state; in this case, tool can be moved by the manual mode: any of
manual operations can be performed, for safety’s sake, the tool should be retracted from the hole.

It should be converted to the DNC or Auto mode in order to restart, and press the Auto cycle start
key. The spindle is rotated CW after the tool returns to the original place or the position of the point R,

and then the next block command is performed.
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Canned cycle Il (Counter boring cycle)

The spindle orientation stop is performed after the X and Y axes are positioned. The tool is offset
and positioned to the bottom of the hole (Point R) at the rapid traverse rate in the direction of the
reverse tool nose. The tool returns based upon the original offset amount, and starts the spindle CW;
it is machined to the Point Z along with the Z axis. The dwell does not perform if the P command
occurs, in this position, the tool retracts to the original offset value after the spindle is orientated to
stop again and move to the upper hole. The tool is then returned to the origin or based upon the
original offset amount, the spindle rotates positive to the next block. The offset amount and direction

of the X and Y axes are absolutely same with the G76.
Note: Canned cycle |
It is set by parameter 009 BIT7 (FIX2); signal SRV and SSP are separately regarded as the output
signal of the spindle negative and spindle stop.
Canned cycle lI:
It is set by parameter 009 BIT7 (FIX2); M code is treated as the output signal of the spindle reverse,
spindle stop and spindle orientation stop.

(12) G88 (Boring cycle)

G88 (G98) G88 (G99)

Ge8X_Y_Z R_.Q P_F_L_;

X_ Y _ :Hole position data
: The distance from the bottom of the hole to the point Z

: The distance from the initial level to peint R level
(Bottom of hole)

: Tool offset value
: Dwell time

: Cutting feedrate
: Number of repeats

ZﬂlN

o

[t i #|

Initial plane
el -1 T
|

I 1 | spindle starts

Point R% i Point R% i/l’oint R plane
L gp‘“i“ E ‘ & %Puin‘t z

PN :
Spindle stops after dwell ———————Spindle stops afterdwell

This command is same with the G87 (Canned cycle |) other than the spindle stops after dwelling
at the bottom of the hole.
(13) G89 (Boring cycle)
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GEB9X_Y_Z R P F L_;

X_¥_: Coordinate value of the hole position

Z :The distance from the point R to the bottom of the hole
R_ :The distance from the initial level to point R plane
P  :Dwell time from the bottom of the hole

F_ : Cutting feedrate

L_ : Number of repeats (if required)

GB9 (G98) G89 (G99)
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Initial plane

Y X TR

(.

=] $
¥ b ¥ b

|
|

Point R plane
Point R

----------- » Rapid traverse
——» Cutting feed
The move path is same with the G85, but it dwell must be performed at the bottom of the hole.
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3.7.2.1 the repetition of the canned cycle

The equispaced holes are repeatedly machined using the same canned cycle, which is specified
the times of the repetition by the address L, the maximum value of the L is 9999, and the L is only
effective in the existent block.

_The last

/’9"’ rmachining position

i
/!
o

Current pDSitiDC‘/“‘““ The first machining position

G81 X _Y_ Z R _LS5F__

X__Y___ specifies the first machining position (in the G91 mode) with the incremental, if this
command is specified (in the G90 mode) with the absolute value, the drilling is then repeatedly
performed at the same position.

In the canned cycle, the automatic acceleration/deceleration time constant can be converted
automatically. The time constant converted into rapid traverse feed or cutting feed is determined by
the each feed movement. At the end of the operation, the system returns to the next operation after
the deceleration is executed.

In the G98, however, it returns to the point R from the bottom of the hole by the rapid feedrate,
and it returns to the initial point at the rapid traverse rate instead of deceleration

The cautions of the canned cycle:
Note 1: The spindle rotation function should be specified by the M code before the canned cycle is

v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

performed.
01234;
MO03: Spindle positive (CW)
Goo (Canned cycle command) ... ; Correct
MO5: e Spindle stop
(52 (Canned cycle command) ; incorrect (The M03 or M04 is specified before this block).

Note 2: In the canned cycle mode, if the position data corresponding to the X, Y, Z and the 4™ axis are
specified in the block, therefore, the drilling machining can be done. But the drilling may not
perform if the position data is not specified, and the drilling does not perform even the dwell

command (G04 P___ ;) is edited. The drilling can not be performed if the dwell time (G04 X___ ;)
is specified by the address X.
G00 X__
G81 X _ Y Z R _F_P L
(Drilling)
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F— ; (Modifying the numerical value of the F without drilling)

M— ; (Only the M function can be performed without drilling)

G04 P___ ; (The drilling P data can not be modified by this command without drilling)

Note 3: In the G74, G84 and G86 canned cycle for controlling spindle rotation, in the condition of the
distance between the pitch of the hole and the initial point the R is continuely drilled, the spindle
is not reached to the normal speed before entering the drilling. In this case, specify a G04 (dwell)
to insert each drillings. So, the times of the repeated does not specify with L.

Adequate dwell tirme shall
‘ ; s he specified here so that
1\ f £ the spindle may rotate normally.

U
\b—f / %
——————————— - T———— —=f} li?-——————--:'.:- T——— St ~
| | a7
l | o
i I «Q
i | =
: : S
| | 3,
| 1 =]
o ! L o ! (o]
GO M___
G86 X_Y Z R__F_
G04 P__; (Thedwellis performed without drilling)
X_Y_
G04 P__; (Thedwellis performed without drilling)

It is determined to the capacity of the machine; refer to the manual issued by the machine builder.

Note 4: The canned cycle described abovementioned is deleted by the G00, G01, G02 or G03. The
following movement should be executed when the G00~GO03 are specified in the canned cycle.

#: It indicates 0, 1,2 0or 3

GO#: It indicates G00, GO1, G02 or G03.

Goo: It indicates the canned cycle.

GO# GooX__Y Z R _Q P _F L

The movement of the tool along with the X and Y axes are determined by the G0# code, the values of R, P
and L are ignored, and the F code is stored.

Goo GO#X_Y_ Z R Q P F_L_ ;

This block may alarm without three-axis linkage function.

Note 5: When the M code and the canned cycle are specified at the same block, the M code and MF signal
are sent out at the first position (Operation 1), after the FIN signal is received when a cycle is
ended, the next drilling machining is performed. The M code and MF signal are only issued at the
first cycle when the cycle has the repetition of the operation (L) command, the following cycle
may not output.

Note 6: The tool offset commands (G45~G48) are ignored in the canned cycle mode.

Note 7: If the tool length compensation (G43 or G44) is specified in the canned cycle mode, the tool length
compensation (Operation 2 in the Fig. 7.2.1) is then carried out during positioning at the point R.

Note 8: The cautions of the operation:

(a) Resetting

The control equipment can be stopped by the keys of the| resetting or ESP| during the canned cycle,
generally, its drilling mode and drilling data are invariable, which can be cancelled by the BIT3 (CLER) of
parameter 7. It is very important to notice this operation when restarting.

(b) Single block

When the canned cycle is performed in the single block, the controllable equipments are stopped at the
end of the operation 1, 2 and 6 in the Fig. 7.2.1. So, it is necessary to start 3 times drilling a hole.

The LED of the feed hold is ON at the end of the operation 1 and operation 2. As for the operation 6, if the
repetition cycle is still performed in this block, which is stopped in the feed hold state, or stopped in other
states.

(c) Feed hold
When the feedhold key is controlled during the operation 3 to the operation 5 in the G74 or G84, the LED
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of the feedhold is ON immediately, and the control equipment is stopped after continuously performing the
operation 6. The operation is immediately stopped if the feed is enabled during operation 6.
(d) Feedrate override
The feedrate is fixed on the 100% during the canned cycle G74 or G84.
(e) Manual absolute
The switches can be controlled by the “Manual absolute value” when G87 (canned cycle 1) and G88
manual operation are performed as follows:
ON: R and the initial point are coincident with the programming.
OFF: R and initial point are offset by the manual equipment.
Note 9: The canned cycle G74 and G84 can be modified by the setting BIT.2 (FXCD) of the parameter 22 as
follows:
The spindle can be used the time specified by the P command to dwell before the positive or the negative
by setting this parameter.
It is very necessary before using the special tapping equipment. Namely, during the dwell, the
forward/backward caused by the rotary force with the screw tap is finished the thread machining.
(a) Left-hand tapping cycle G74

GraxX_ Y _Z RP F_L_;

X_Y_: Hole position data

Z :The position from point R to the bottom of the hole
R :The distance from the initial level to point R level
P :Dwell time

F_ ! Cutting feedrate

L_ : Number of repeats (if required)

G74 (G98) G74 (G99)

Initial plane

T X T

|5 ol | Spindle reversq
| Spindle reverse [ /F

|
BV
Point R% é p Point R ?Fﬂint R plane
L i Point Z

Fi .

Spindle positive Spindle positive

(b) G84 (Tapping cycle)
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G84X_Y_Z RP_F_L_;

X_Y_: Hole position data

Z__ ' The position from point R to the bottom of the hole
R_ : The distance from the initial level to point R level
P_ : Dwell time

F_ : Cutting feedrate

L_ : Number of repeats (if required)

G834 (G98) G84 (G99)

Initial plane

T X T

I | Spind1 it
Spindle positive me € positive

|
Point R* i/; Point R% *Point R plane

Point Z l
_ Point Z

L]

)
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Spmdle reverse
Spindle reverse

For example, in the Section 7.2.2, the programming of the tool length compensation and canned cycle are
used.

133



CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

Reference position
e
350
1 S g11 ¥E
L) l:':l A‘?
N7 0o
5 o — 9 |
Y ' ne N B2 L 25
1 0 o H) -
T ¥ I D 3:':1 @ |
o 100 !
S . 0 | {}u 13 o M
0 : \ |
3 X | ] |
=] 400 L ool 20 250 ‘S-LIJ
= — — o e - - T
Q

#l~d---Drilling ¢ 10mm
#i~—~10Drilling ¢ 20mm
@ #11—~13---Boring % 95mm

2
Retraction position
250 o
| Origin standard
X ]
1
L
T 11 T15 TH
N i
i H11=200rum
T { H15=190mm
?‘I:H:I- {a0 150 H31=150tmumn
1
Drilling Drilling Beoring
$10mm $20mm  $95mm
Hil Hiz Hil
Toel length 4 4 N
compensation
Programming examples:
N001 G92 X0 YO 2Z0; Setting the coordinate system at the reference position
N002 G90 GO0 Z250.0 T11 MO6; Changing the No.11 tool
N003 G43 Z0 H11; Initial point & tool length compensation
N004 S300 MO3; Spindle positive
N005 G99 G81 X400.0 Y—350.0 Z—153.0
R—97.0 F120; Drilling the 1# hole after positioning, then return to point
R
N006 Y—550.0; Drilling the 2# hole after positioning, then return to point R
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N007 G98 Y—750.0; Drilling the 3# hole after positioning, then return to point R
N008 G99 X1200.0; Drilling the 4# hole after positioning, then return to point R
N009 Y—550.0; Drilling the 5# hole after positioning, then return to point R
NO10 G98 Y—350.0; Drilling the 6# hole after positioning, then return to initial
point
NO11 GO0 X0 YO MOS5; Return to the reference position, then the spindle stops
N012 G49 2250.0 T15 MO6; Tool length compensation, changing the No.15 tool
NO013 G43 Z0 H15; Initial level, tool length compensation
N014 S200 MO3; Spindle positive
NO15 G99 G82 X550.0 Y—450.0 Z—130.0
R—97.0 P300 F70; Drilling the 7# hole after positioning, then return to point R
NO16 G98 Y—650.0; Drilling the 8# hole after positioning, then return to initial
point
NO17 G99 X1050.0; Drilling the 9# hole after positioning, then return to point R
NO018 G98 Y—450.0; Drilling the 10# hole after positioning, then return to initial
point
NO19 GO0 X0 YO MO5; Return to the reference position, then the spindle stops
N020 G49 Z250.0 T31 MO6; Tool length compensation cancellation, changing the No.31
tool
N021 G43 Z0 H31; Initial point, tool length compensation
N022 S100 MO3; Spindle start (Positive)
N023 G85 G99 X800.0 Y—350.0 Z—153.0
R—47.0 F50; Drilling the 11# hole after positioning, then return to point
R
N024 G91 Y—200.0 L2; Drilling the 12# and 13# holes after positioning, then return
to point R
N025 GO0 G90 X0 YO Z0 MO5; Return to the reference position, the spindle stops
N026 G49 G91 Z0; The cancellation of the tool length compensation
N027 MO02; The block stops

Note: When the repetition time L is compiled in the G98/G99, tool returns to the origin (G98) from the first
hole separately, or point R (G99).

3.7.3 The initial point and point R in the canned cycle (G98, G99)

Whether the return point of G98 or G99 specified in the canned cycle is initial point or Point R,
which is shown in the Fig. 7.3; if the return position of the former canned cycle is on the initial position,
the start point of this cycle is that of the initial point. If it is on the point R, the start of this cycle is then
on the point R. generally, the G99 is used for drilling the first hole and the G98 is for the second one.
When the repetition time L is compiled, the G98 should be specified drilling the first hole, so that the
tool can be returned to the initial point.

G938 G99
CQrigin
e e e e e e e e e e e .'G. +"f ——————__________..,..?
P !
[ 1 |
I 1 )
P - PointR
. o
]
X i T
l I
= |
1 I
5 | PointZ | PointZ
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Fig. Initial position and point R

3.7.4 Rigid tapping cycle (G180, G184)

3.7.4.1 Brief

The rotation of the spindle and the feedrate of the Z axis are separately controlled in the general
tapping cycle G74/G84, and the acceleration/deceleration of the spindle and feed axis are also
treated individually, so, it is hard to content the abovementioned conditions strictly, especially when
the tapping has been reached to the bottom of the hole. It hardly meets the above conditions when
the spindle and feed axis are decelerated to stop, and then accelerated to the reverse rotation.
Generally, the accuracy of the tapping can be improved by the feed of which the flexible spring
compensation feed axis is installed inside the tool chuck. The rotation of the spindle and the feed of
the feed axis are always held when the rigid tapping is cycled. That is to say, the rotation of the
spindle is carried out not only speed control, but also position control. The rotation of the spindle and
the feed of the tapping axis should be performed the straight-line interpolation. The
acceleration/deceleration machined at the bottom of the hole must be met the following conditions to
enhanced the accuracy of the rigid tapping.

The rigid tapping does not use the floating screw-tap chuck which in the tapping cycle mode
(G84/G74), which is machined by the rigid connection screw-tap. In this case, the faster and the more
accuracy tapping can be gained.

3.7.4.2 Command format

G98/G99 G90/G91G184 X__ Y_ Z R_Q_ F__ M3M4 S__

G98: Returning to the initial position after tapping (It should be defined before the G184)

G99: Returning to the point R after tapping (It should be defined before the G184)

G90: Programming with the absolute coordinate (It should be defined before the G184)

G91: Programming with the incremental coordinate (It should be defined before the G184)

G184: The tapping cycle starts.

M3: Right-hand thread (It should be written after the G184)

M4: Left-hand thread (It should be written after the G184)

X__Y___: The hole position coordinate (It should be written after the G184, it also can be
omitted)

Z___: The distance from the point R to the bottom of the hole or the absolute value of the bottom
of the hole is specified by an absolute or incremental value (It should be written after the G184).
R__: The distance from the initial level to the point R or the absolute coordinate value of the

point R is specified by an absolute or incremental value (It should be written after the G184).
F___: Thread pitch (The unit is mm or inch, which should be written after the G184)
Q___: Qvalue is the dwell time of the bottom of the hole when it is a positive value (It can be

treated as default, and its default value is 0.5s)
Q value is a peck tapping depth when it is a negative value; the dwell time of the bottom of
the hole is 0.5 second by default. (It should be written after the G184)
S___: Spindle speed (It should be written after the G184)

G180: The cancellation of the rigid tapping cycle
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G184 M3 (G98) Q is positive value

G184 M3 (G99) Q is positive value

Spindle stops

Spindle stops

‘/’I Initial position plane //
| | Spindle stops| _. .. | Spindle stops
Spindie posiiye | 1/1’/ "°P* Spindle positive | PO S0P

: . the position

point R point R % of the point R
point Z point Z
i g ; . . 0
Spindle stbéw ol Spindle negative| Spindle stops Dwel] Spindle mgaﬁwl
G98 G184 Q- G99 G184 Q-

the position

of the point R

Initial position plane

A

’? the position
of the point R

1

‘ Y
\
\

)

point Z Yy

point R !
I

!

1

A

point Z'Y

= = » Tool move path at the rapid traverse rate

— Tool move path at the cutting feedrate of the program

Fig. 3.7.4
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3.7.4.3 Explanation

When the Q value is positive, its operation path is: the point R is performed at the rapid traverse
rate after positioning along with the X and Y axes, and the tapping is performed from the point R to
the Z. The spindle stops to perform the dwell when the tapping is executed, and then the spindle
rotates in the reverse direction; the tool retracts to the point R, the spindle then stops, and then, it
perform to the initial position at the rapid traverse rate. The feedrate override and spindle override are
regarded as 100% while the tapping is performing.

When the Q value is negative, its operation path is: the point R is performed at the rapid traverse
rate after positioning along with the X and Y axes, the tapping is performed using the each
incremental feed depth Q (the cutting depth of each cutting feed) from the point R; the spindle stops
to perform the dwell when the tapping is executed the depth Q, the spindle then rotates in the reverse
direction; when the tool retracts to the point R and continuously cycles to the point Z, the spindle
stops and then retracts in the reverse direction. The feedrate override and spindle override are
regarded as 100% while the tapping is performing.

The G184 is specified as the rigid tapping cycle command.

The G180 is specified as the cancellation of the rigid tapping cycle command.

Thread leading F: the thread leading equals to the feedrate per revolution regardless of the feed

per minute mode or the feed per revolution.

3.7.4.4 Limitation

a). The tapping axis can not be changed by the rigid tapping.

b). The unit of the F code: 0.001mm/rev or 0.0001inch/rev, decimal point programming.

c). Each kind of tapping command parameter can not be memorized as the modal data after the
tapping cycle is cancelled.

d). The system No. 1 alarm may occur if there is no tapping command parameter (other than the
hole position coordinates X, Y and Q).

e). The system No.2 alarm may occur if the coordinate of point Z is more than the one of the
point R.

f). The hole machining data, such as Z, R, Q, S, F and M3/M4 can not be changed in the rigid
tapping cycle.

g). It is recommended that the top tapping speed is within 1000r/min when matching the GSK
DAPOQ3 servo spindle.

h). It is regarded as impossible for the format without any explanations.

3.7.4.5 Examples

(1) Right-hand rigid tapping cycle (G184 M3)
Spindle speed 1000r/min
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Thread leading 1.0mm
Note: The programming both the feed/min. and the feed/rev. are absolutely same.

G00 G90 X120.0 Y100.0; Position

G98 G184 Z2-100.0 R-20.0 F1.0 Q1.0 M3 S1000; Rigid tapping

XO0; The rigid tapping is performed after the X is positioned to the XO0.
YO0; The rigid tapping is performed after the Y is positioned to the YO.
G180; The cancellation of the rigid tapping cycle

M30;

(2) Left-hand rigid tapping cycle (G184 M4)

Spindle speed 1000r/min

Thread leading 1.0mm

Note: The programming both the feed/min. and the feed/rev. are absolutely same.
G00 G90 X120.0 Y100.0; Position

G99 G184 Z-100.0 R-20.0 F1.0 Q1.0 M4 S1000; Rigid tapping
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XO0; The rigid tapping is performed after the X is positioned to the X0.
YO0; The rigid tapping is performed after the Y is positioned to the YO.
G180; The cancellation of the rigid tapping cycle

M30;

3.8 Spindle Function (S Function), Tool Function (T Function),
Miscellaneous Function (M Function), The 2" Miscellaneous Function

(B Function)

A numerical is specified after the address S, T, M or B, so that the BCD signal and strobe pulse
can be conveyed to the CNC machine, which is mainly used for controlling the switch function of the
machine.

S code is used for the spindle control, T code is used for the tool-change, and M code is used for
each switch by controlling the machine and the B code is used for the rotary index. Refer to the
applications issued by the builder for the functions of the address and codes.

The move command is performed based upon one of the following methods when it is specified
with the S, T, M or B at the same block.

(i) The move command is simultaneously performed with the S, T, M or B function.
(i) The S, T, M or B function can be performed when the movement command is executed.

(For example): N1 G01 G91 X50.0 Y—50.0 MO5; (Spindle stops)
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Travel and spindle
stop are performed —
concurrently ™

.
"
", \
™,
™ \ Stop spindle

~# after travel

&0

= .
(i) (is)

Generally, it is determined by the machine builder to use which one method, the CNC machine
builder can offer the abovementioned two methods. Refer to the manual issued by the manufacturer.

3.8.1  Spindle function (S function)
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3.8.1.1 S2 digit

The spindle speed can be controlled by the address S and its following 2-digit numbers, refer to

the manual issued by the builder for details.
Note: When the S4-digit is specified again in the S2-digit number, the two numbers close to the last.

3.8.1.2 S4 digit

Spindle speed (r/min) is specified (the maximum is 30000r/min) by the 5-digit number after the
address S, and the command unit of the spindle speed is specified by the machine manufacturer.

3.8.2 Constant surface speed control

When the surface speed is specified again after the S code (the related speed both tool and
workpiece), this constant control function is always invariable in the surface speed with the change of
the tool position, a control voltage corresponding with the calculated spindle speed is offered, so that
the spindle can be rotated with the correct surface speed.

The unit of the surface speed is as follows:

Input unit Surface speed unit
Metric system m/min
Inch system inch/min

The surface speed unit may differ from the one machine manufacturer to another.

3.8.2.1 Command method

The constant surface speed control is specified with the following G codes.

G code Meaning Unit
G996 Sxxxx Constant surface speed m/min BY inch/min
control ON m/min or inch/min
G97 Sxxxx Constant surface speed r/min
control OFF

It is necessary to build the workpiece system to complete the constant surface speed control, so
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that the coordinates of the rotation axis center is 0 (the axis is controlled by the constant surface
speed).
The constant surface control axis can be selected by the programming command.

1
2
G96P 3 —;
4
5
e The constant surface speed control specifies to X axis.
P2 . The constant surface speed control specifies to Y axis.
P3. The constant surface speed control specifies to Z axis.
P4, .. The constant surface speed control specifies to the 4™ axis.
P5. The constant surface speed control specifies to the 5™ axis.

In the case of PO or without any specification, the corresponding axis is affirmed by the BIT. 0~
2(SSCA0~SSCA2) of the parameter 315 in advance.

Note 1: When the constant surface speed control axis is specified by the programming, it is necessary to
specify the (a=1, 2, 3, 4 or 5), otherwise, the axis set by parameter is controlled. The P must be
always specified when G96 is specified again, it is regardless of that the G96 Pa is whether to
specify before.

Note 2: The surface speed (S) is regarded as S=0 till the M03 or M04 is specified in the G96. Namely, S
function can not be achieved before specifying the M03 or M04 [It is only enabled when the BIT7
(TCW) of the parameter 10 is equal to 1].

3.8.2.2 Spindle speed rate

The specified surface speed or the spindle speed can be adjusted based upon 50%, 60%, 70%,
80%, 90%, 100%, 110% or 120% override switches from which the operator panel of the machine.

3.8.2.3 The clamping of the Max. Spindle speed

The Max. spindle speed is specified with the unit of r/min following the G92 during the surface
constant speed control.

G92 S ;

If the spindle speed is more than the programming value, the system is then automatically
clamped the speed at the Max. value.

3.8.2.4 Rapid feedrate (G00)

The surface speed of the tool position in any time can not be calculated in the rapid feedrate
block specified with GO0, which can be achieved the constant surface speed control, but the control
can be carried out based on the surface speed by calculating from the start to the end, the machine
can not be performed at the rapid feedrate.

Note 1: The surface constant speed control is OFF (G97) when the power is turned on.
Note 2: The spindle override is enabled in the condition of that the parameter SOV (the 5 digit of the
No.010 parameter) is preset to 1.

Note 3: The Max. speed does not preset (or clamp) when the power is turned on.

Note 4: The spindle speed is only clamped the spindle Max. speed in G96 mode, but not in G97. However,
the spindle motor is clamped by the No.136 parameter in the G97 mode.

Note 5: G92 S0 means that the spindle speed is clamped at 0 r/min.

Note 6: The specified S value is still stored in the G96 even when the G96 is converted to G97; this value
is then recovered when it returns to G97 mode from the G96 again.

G96 S50; (50m/min or 50inch/min)

G97 $1000; (1000r/min>

G96 X3000; (50m/min or 50inch/min)

Note 7: The surface constant speed is calculated using the programming coordinate values when the tool

141

v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q




v
Q
=3
-—
v
-
o

Q
2
Q
3
3
=]

Q

CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

length compensation (G43 or G44) is performed in the front; if the tool position offset (G45~G48)
is performed, the surface constant speed control is then computed by the current value.

Note 8: The coordinate value change of the axis using the constant speed control is calculated by the

surface constant speed control in the case of the machine lock.

Note 9: The surface constant speed control is still enabled during the machining of the thread. So, it is
recommended that making the surface constant speed control is disabled using the G97 code
before the surface thread and taper thread cutting. The servo system does not respond when the
spindle speed does not change.

Note 10: The constant surface control mode (G96) is allowed in the G94 mode (feed/min).

Note 11: When the G96 mode is converted to G97 mode, if the S code (r/min) does not preset in the block

without G97, the last spindle speed in the G96 is regarded as the S code to use in the G97 mode.

N111 G97 S800; 800r/min

N222 G96 S100; 100m/min

N333 G97; Xr/min

X indicates the spindle speed X r/min before the N333, or the spindle speed remains unchanged when the
G96 is changed into G97.

The newest specified S value may enable in the G96 mode when the G97 mode is converted to G96.

S=0m/min (inch/min) if the S is not specified.

3.8.3 Tool function (T function)

Tool function is specified with 2 or 4 digits following the address T. One block only can be
specified one T code. The number specified after the address T and the corresponding relationships
between T code and machine operation, which are specified by the machine builder.

3.8.4 Miscellaneous function (M function)

Two-digit number followed with M address, one two-digit BCD code and strobe signal will be sent
out. These signals are used for controlling the ON/OFF of the machine function. One M code can be
specified in one block. When more than two M codes are specified together, the last one is enabled
only. The specification of each M code is absolutely different to the different machine builder.

The following M codes can be specified as follows:

(1) M02, M30; end-of-block

(i) This means that the main programming ends.

(ii) The automatic operation is stopped and NC unit reset (It is different to the different machine
manufacturers.)

(iii) It is not returned to the start of the programming when it is ended using M02 block

(2) M0OO: Programming stop

The automatic operation is stopped after the block with MOO is executed, when the block stops,
all the modal data hold invariable, which is as the single operation. This cycle is operated anew by
specifying the NC start (It is different from the different manufacturers).

(3) MO1: Stop selection

After the block included with M0O1 is performed, as the M0OO, the automatic operation is then
stopped; this code is only enabled only when the stop selection switches installed on the machine
operation panel is controlled.

(4) M98: Sub-program call
This code is used for calling a sub-program; refer to the sub-program in the Section 3.9.
(5) M99: Sub-program end
This code is expresses the end of the sub-program, the control returns to the main program by

performing the M99. Refer to the sub-program in the Section 3.9.

Note 1: The block can not be read to the buffer register followed with the M00, M01, M02 or M03 code. In the
same way, next block can be set the M code by two parameters instead of intermediate conversion.
Refer to the manual issued by the builder for the M code.

Note 2: The code signal and strobe signal can not be sent out when the M98 or M99 is performed.

Note 3: The M codes other than the M98 and M99 are treated by the machine side instead of NC unit. Refer to
the user manual issued by the builder.
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3.8.5 The 2nd Miscellaneous Function (B function)

The working-table indexing can be appointed by the address B and the followed 3 digits.
Different manufacturers have different specifications for the indexing value corresponded with the B
code.

3.9 Sub-program

Some fixed sequence or the repetition area are include in the block, which can be regarded as
sub-program to store the memory, so that the programming can be simplified.
The sub-program can be called in the automatic mode; one sub-program can be called another
one.
When the main program calls a sub-program, which is regarded as single call, the double
sub-program call is as follows:
Main pragram

Subprogram A Subprogram B

- -
-~
Call subprogram & Call subprogram B°
\“"x "‘"“"'
T e
R‘xﬁ_\ HH\"‘"H-.._\_
H"‘-\.
T
™ Return Return

One sub-program can be repeatedly called by one calling command and one calling command
can be repeatedly called 9999 times.

3.9.1  The Manufacture of the Sub-program

The sub-program is produced by the following format

L SR S S USSR 4

_______________________

The sub-program number after “O” (EIA) or “” (ISO) at the beginning of the sub-program, single
block may not specify the M99 at the end of the sub-program.

For example:

e it M99;

Refer to the operation from Section 5.17 to 5.19 to how to store the sub-program into the
memory.

Note: In order to compile the NC system with other system, the sub-program of the former block can also be
written into “Nxxxx” instead of the (:) after O.
The system registers the number after the N which is regarded as the sub-program.
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3.9.2 The Performance of the Sub-program

The sub-program is performed when it is called by the main program or other sub-programs.
Using the foIIowing format caIIing the sub-program:

M98 P— —
Ti The repetition of the call times of the sub-program

Sub-program number

The sub-program is only repeated once when the L is omitted.

For example:

M98 P1002 L5;

The sub-program of the command No. 1002 is performed, call 5 times repeatedly.

The called sub-program command (M98 P___ L) and the move command can be specified at
the same block.

For example:

X1000 M98 P1200;

In this example, call the No.1200 sub-program after movement along with the X axis is
performed.

For example:
The performance sequence is called from the main program to the sub-program.
Main program Subprograrm
Naolo =y ff?:'f/fGJ.GI_D
NOOZ0 T~ ?NIGBO ;
NOOQZ30 ME8 FLO1O0 L2 oy /“’ S :?IRHJUE:-L"
NO040 :}J‘*i - gémr:um
P A
NOOBG ME8 F1O1O T NN Pd N10&0
MOQB0 e BN =1 080 ————— M99

When one sub-program calls another one, its performance is same as the abovementioned
items.
Note 1: M98 and M99 signals are not sent to the machine.
Note 2: If the sub-program number specified with P can not found, the No.78 alarm may occur.
Note 3: The M98 Pxxxx command is input from MDI; the sub-program can not be called, the following
programs are completed by the edit mode in this case, and the following program is compiled,

which is performed by the operation of the memorizer.
Oxxxx

M98 Pxxxx;
MO02;
Note 4: The block stop including M98 p__ ; M99: is disabled, but when the block of M98 and M99 are
included the address other than the O, N, L and P, the single block stop is enabled.

3.9.3 Special usage

The following usages are shown below:

3.9.3.1 The sequence number is specified with the address P at the end of block of the
sub-program, the control may not return to the main program to call next block of the
sub-program, instead of return to that of the block of the sequence number specified with the
address P. however the main program is only valid in the Auto working mode.

Generally, the return time from the main program is more than the common case.
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Main program Subprogram
MOO10 : 01010
o
NOOZ0 : T HM10Z0
o
NOO 30 far 1030
HOO40 M238 P1010 . N1040
HOOE0 : HN1050
HNOOED ; N10E0
HOQTO : N10TO M29 FODTO
3.9.3.2 If the M99 is performed in the main program, the control is then return to the

beginning of the main program.

For example, insert a “/M99;” block at a appropriate position of the main program, and turn off the
optional block skip function, in this case, the control can be returned to the beginning of the main
program, and this main program is performed again.

If the optional block function is opened, the “/M99;” is then omitted, and then the control shifts to

the next block.
If the “/M99 Pn; “ is inserted, the control can not return to the beginning of the block, but it is

[1el]

returned to the block of which the sequency number is “n”. That the required time returns to the block
of the block of its sequence number is n, which is longer than return to the start of the program.

P01 0
MO 0- E
NO030

Disable SKIF MO0

CPTICRAL NOOED

BLOCKS function MGG D N

SHNOOTD MO2 POD30 ; OPTICRAL

HOCE 1 BLOCES function
MOS0 MOZ

3.9.3.3 The beginning of the sub-program can be indexed from the MDI, which can be

performed by the Auto mode, such as the main program.

In this case, if the block included the M99 code is performed, which is returned to the beginning
of the main program and performed it again. If the M99 Pn; “ block is performed, then return to the
block of which the sequence number is “n” and perform it again.

The “/M02; “ or “/M30; “ can be inserted in an appropriate position if you want to stop the
performance in the above-mentioned operations. When the skip optional block switches are turned
on in the following examples, perform the above-mentioned commands to end, the switch is then
turned off.

N1040
——N1030

N1060
/N1070 MO2

—N1080 M99 F1050;

3.9.3.4 M99 La
When the above-mentioned commands are performed, the repeat times L of the sub-program is

forcefully changed to a times in the halfway.
If the skip optional block switches are turned off in this program, the repeat times will change into
zero and when the sub-program end command (M99) is ended, consecutively performed the main

program.
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fain program Subprograrn A

-

.--"-f-'
."'--f".
_.-"-'--.
MOEP-Lag; /M99 LO;
-~ MOG

3.10 User Macro Program

3.10.1 General Brief

The functions of the user macro program between A and B are mainly same, and the differences
are described in the 3.10.10 (9).

A certain group command composes of a certain function, and it is stored into the memorizer as
the sub-program, these stored functions can be indicated by a command, so, the performed function
is only specified the representative command. This group of function being stored is called “Macro
program system”, and its indication command is regarded as “User macro command”. The macro
program system can be simplified “Macro program”. The user command also can be called macro
program call command.

Comventional prograrm
‘_,.-"

> Macro hody

A

) e

. - A group of
instructions
of a function

lzer macrainstruction

" e
{ T

:
)

It is enough to remember the macro command for the programmer instead of the command in
the macro program system.

Three essentials of the macro program: the variable can be used for the macro program system,
which can be completed the operation based upon the variable and the actually variable denoted in
the user macro command.

In this case, the user can improve the NC capacity by himself. The macro program system not
only can be offered by the machine manufacturer but also can be operated by the user.

3.10.2 Variable

The variable is the data replaced by the digit in the Macro program, and user can define any value
(within the allowable range) for it. The application of the variable makes the Marco program more
current and flexible than the routine sub-program.
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Each variable number is distinguished from the variable when some variable is used.

3.10.2.1 The Description of the Variable

For example, a variable is composed of the variable notation (#) and its following variable number,
which shown in the Section 10.2.1.
#1 (=1, 2, 3, 4...... )
For example 10.2.1: #5
#109
#1005
The following format also can be used, and the digit is replaced by the format.
# [<Format>]
For example 10.2.2: #[#100]
#[#1001-1]
#[# b/2]
The whole variables #i in this use manual are replaced by the # [<Format>].

3.10.2.2 The Notation of the Variable

The digits followed with the address can be replaced by the variable. If the program is
<Address>#i or <Address>-#i, which means the variable value or its supplementary number is
regarded as other address command value.

For example 10.2.3:

F #33 If #33= 1.5, it is same with the F1.5.

Z-#18 if #18=20.0, it is same with the Z-20.0.

G #130 if #130=3.0, it is same with the G3.

(1) The addresses are forbidden to use the variable: O and N. That is to say, it can not be
written into: O# 27 or N # 1.

The n (n=1 ~ 9) can not be used as the variable in the skip optional block /n.

(2) The variable is replaced by the variable number: when the 5 is replaced by the # 30 in the #
5, it can not be written into # #30 instead of # [30].

(3) The variable value can not be exceeded the Max. command value for the each address. For
example, when #140=120, M#140 is then exceeded the top value (the M code should be less than
99).

(4) It can not be identified based upon the digit number, for example #30 =2, which is regarded
the F#30 is F2.

(5) —0 and + 0 can not be identified. Namely, in the case of the # 4 = - 0, the X#4 is regarded as
X0.

(6) When the variable is used as the address data, the whole round below the effective digit is
performed (Round off).

(7) The digit followed with the address also can be replaced by the <Format>, it is suppose that
the <Address>[<Address>] or <Address> - [<Format>] is regarded as the program, the value of the
<Format> or its supplementary number is regarded as the command value of the address.

For example:

X[ #24+ #18*COS[#1]]

Z-[#18+ #26]

Note: A constant number without a decimal point within the bracket is supposed a number point
atits end.

3.10.2.3 Undefined Variable

That the variable value does not define is called <Null>, variable #0 is always used the vacant
variable.
An undefined variable owns the some characters, which are shown below:
(1) The quote of the variable
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When an undefined variable is quoted, the address can be ignored.

When #1=<Vacant> When #1=0
G90 X100 Y#1 G90 X100 Y#1
l
G90 X100 G90 X100 YO

(2) Calculation formula
It is same as the variable value other than the <Vacant> is regarded as the replacement.

U When #1=<Vacant> When #1=0
Q
+ #2=#1 #2=H#1
U ! !
o #2=<Vacant> #2=0
(o]
0 #2=H#1"5 #2=H#1"5
3 ! !
3 " "
S #2=0 #2=0
(o]
#2=#1+#1 #O=H#1+#1
! !
#2=0 #2=0

(3) Conditional express
The <Vacant> and 0 are different only for the E Q and NE.

When #1=<Vacant> When #1=0

#1EQ#O #1EQ#O

} l
Certain Uncertain
#1 NE O #1NEO

l !
Certain Uncertain
#1GE#0 #1GE#0

} }
Certain Uncertain
#1GTO #1GTO

! !
Certain Uncertain (inconsistent)

3.10.2.4 The Display and Setting of the Variable Value

The variable value can be displayed on the LCD screen, and also it can be set the variable value
(Refer to the display and setting of the User Macro program variable value in the Section 4.4.8.2) in
the MDI mode.

3.10.3 Type of the Variable

The variable can be divided into local variable, common variable and system variable based
upon the variable number, the usage and character of the each variable is different.
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3.10.3.1 Local Variable # 1~# 33

The local variable is a used variable with local in the Marco program. In a certain moment, the
local variable # i (i=1~33) is different (regardless of its same or not of the Macro program) for calling
the Macro program and another one for calling the Macro program in another moment. So, when the
Macro B is called from the Macro A, as the nesting, the local variable used for the Macro program A
may not use to the Marco B, and its variable may be damaged. The Local variable is used for the
conversion of the argument variable. The corresponding relationships between variable and address
can be referred to the Section 3.10.7. The argument variable without converting the local variable is
vacant in the initial state, use can use it freely.

3.10.3.2 Common variable #100~ #149, #500~ #511

The local variable is only used in the Macro program, but the common variable is generally used
because the main program calls each sub-program and each Macro program. That is to say, #
i(i=#100~ #149, #500~ #511) used in a certain Macro program is absolutely same with another
one in the Macro program. So, the calculation result of the common variable #i in a certain Macro
program can be used another one.

In this system, the use of the common variable does not specify especially, which can be used by
the user freely.

The common variable value from #100 to #149 will be eliminated when the power is turned off;
however, the common variable value of the #500~#511 can not be cleared by turning off the power

supply.

3.10.3.3 System Variable (It is used for the user Macro program B)

In this system, the usage of the system variable is fixed.
(1) The interface signal from #1000 to #1015 and #1032, from #1100 to #1115 and #1132.
[Input signal]:
The state of the interface input signal is affirmed by the reading values from #1000 to #1032 of
the system variable.

System variable Interface input signal
#1000 2° Ulo
#1001 2" Ul
#1002 22 UI2
#1003 2% UI3
#1004 2* U4
#1005 2° UI5
#1006 2° Ul6
#1007 27 U7
#1008 2% U8
#1009 2° UI9
#1010 2% uno
#1011 2" U
#1012 22 U2
#1013 2% U3
#1014 2" U4
#1015 25 UI5
Variable value Input signal

1 Contact closed
0 Contact open
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The reading of the variable value is 1.0 or 0.0 regardless of the unit, but the unit may not
consider in the Macro program.
The whole input signals are read once by reading the system variable #1032.

15 )
#1032= ) #[1000+i]*2'
i=0
In the calculation command, the system variable from #1000 to #1032, can not be used as the
left items.
[Input signal]
The interface output signal issues by the values from the system variable from #1100 to 1132.

U
Q
i System variable Interface input signal
o #1100 2 UO00
o #1101 2" UOo1
< #1102 22 U02
g #1103 2% UO3
3 #1104 2* Uo4
5 #1105 2° UO5
Q #1106 2° Uos6
#1107 2" Uo7
#1108 2% uos
#1109 2° U09
#1110 2% uo10
#1111 2" Uo11
#1112 22 U012
#1113 23 U013
#1114 2% U014
#1115 25 Uo15
Variable value Output signal
1 Contact closed
0 Contact open

The whole output signals can be exported once by the value of the system variable #1132.

15
#1132=> #[1100+i]*2'
i=0
The ultimate numbers issued from the system variable #1100 to #1132 are stored by 1.0 or 0.0.
Note 1: When the number differs from the 1.0 or 0.0 that is denoted to the #1100 to 1115, <Vacant> is
regarded as 0, it is treated as 0 other than the <Vacant> and 0. But, the number less than the 0.00000001 do
not define.
Note 2: The connection of the user Macro program input signal is shown below:
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Note 3: The connection of the user Macro program output signal is shown below:
C12(35) uo
£12(20) uo
C12 (36) uo
C12(5) 0
C12(1) o
C12(33) o
C12 (45) o
C12(32) o
€12 (34) 1o
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[For example 10.3.1]
1. Three-digit BCD data with the notation is read to the #100 by changing the address.
The consist of the D1:

2;5 214 213 212 211 210 29 28 27 26 25 24 23 22 21
2

- J — A A — _
Y H_J 'l YT YT

Other purpose  notation 10? 10" 10°
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—~— —~ —~ —~ —
Do not use Other purpose Address
Macro program call command:
G65 P9100 D (Address);
The noumenon of the Macro program are described below:
09100;
#1132=#1132 AND 496 OR #7; : Address sending
G65 P9101 T60; :  The timing Macro command
#100=BIN[#1032 AND 4095]; : Read the 3-digit BCD data
IF[#1012 EQO0] GOTO 9100; : With symbol
#100= - #100;
N9100 M99;

2. Eight kinds of the 6-digt BCD data (the 3-digit at the left of the decimal point + the 3-digit at the

right of the decimal point) with the symbols are read to the #101 by changing the address.

D02°=0, 3-digit data at the right of the decimal point.
D02°=1, 3-digit data at the left of the decimal point.
D02%~2'=000, it is the No.1 data.

D02%~2'=001, it is No. 2 data.

D02°~2'=111, it is No. 8 data.
The calling of the Macro program:
G65 P9102 D (Data number);
The noumenon of the user Macro program is described below:
09102;
G65 P9100D[#7*2+1];
#101=#100;
G65 P9100D[#7*2];
#101=#101+#100/1000;
M99;
(2) Tool offset value #2000~#2184, workpiece offset value #2500 ~#2906.
The tool offset value is used the system variable #2001 ~#2184, the workpiece offset value is

used the system variable #2500 and #2906, the offset amount can be affirmed reading the variable
value, and the offset value can be changed by the evaluation of the system variable #i.
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Tool offset number Tool offset value

1 #2001

2 #2002

3 #2003

183 #2183

184 #2184

#2000 can be read, but its numerical value is always 0.
Axis Workpiece offset number Workpiece offset value
External workpiece offset #2500
G54 #2501
X ! '

G59 #2506
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External workpiece offset #2600

v G54 #2601
G59 #2606

External workpiece offset #2700

z G54 #2701
G59 #2706

External workpiece offset #2800

4th G54 #2801
G59 #2806

External workpiece offset #2900

5th G54 #2901
G59 #2906

For example, refer to the #30=#2005 in the Section 10.3.2.

The tool offset value of the tool number is substituted into the variable #30.

The Value of the #30 is changed into 1.5 (0.15) when the offset value is 1.500mm (0.1500 inch)

#2010=#8

The offset value of the current offset number 10 is equal to the value of the #8 variable.

(3) Alarm #3000

The alarm may occur when there is something wrong in the Macro program. If the alarm number
is specified in the system variable #3000, the alarm light is ON after the previous program is treated,
and the NC equipment is on the alarm state.

#3000=n (ALARM MESSAGE):

That the alarm does not use is selected in the standard specification, and set in the Macro
program. The alarm content is less than the 26 characters ( n<<200) can be specified between the
note beginning code and note ending code.

(4) Clock #3001, #3002

The value of the system modification #3000 and #3002 by reading the clock can be obtained the

time from the clock. The time can be preset by evaluating the value to the system variable.

Type System variable Unit time Power on Count condition
Clock 1 #3001 1ms Reset to 0 Anytime
Clock 2 #3002 1 hour It is same as the When the STL signal

power off occurs

The accuracy of each clock is within 16ms, the clock 1 may flow out in the 6536ms and then
return to the 0. The clock 2 may add continuously, as long as it does not preset.

The time may not test when it is exceeded the Max. value 9544 hours.

For example, 10.3.3 timing

Macro program call command

G65 P9101T_(Waiting time) ms;

This Macro program can be described as follows:

09101;

#3001=0; : Initial setting

WHILE[#3001 LE #20]D01; : Waiting for the specification time
END1;

M99;

(5) Forbid the single block and waiting for the end signal of the miscellaneous function
When the following numbers are assigned to the system variable #3003, the function of the
single program will be forbidden. The next block is performed in advance, instead of waiting for the
miscellaneous function (M, S, T, B) and the final signal (FIN). The assignment end signal (DEN) does
not send regardless of the end signal. It is notice that a miscellaneous function without waiting for the
end signal is not specified close to it.
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#3003 Single block stop Mlscellanez:lgsn::nctlon end
0 Without forbiddance Waiting
1 Forbiddance Waiting
2 Without forbiddance Without waiting
3 Forbiddance Without waiting

For example: 10.3.4 Drill cycle (The incremental program)

Macro program calling command

G65 P9081L (Times of the repeat) R (point R) Z (point Z);

The Macro body descriptions are shown below:

09081;

#3003=1;

GO00 Z#18;

GO01 Z#26;

GO00Z-[ROUND[#18]+ROUNDI[#26]];

#3003=0;

M99;

The single block does not stop, #18 corresponding to the R, #26 corresponding to the Z.

(6) The feed hold is described in the #3004, the feedrate override and the exact stop check are

disabled.

If the following numbers are assigned to the system variable #3004, and its following feed hold of
the block and the feedrate may be controlled, and whether the exact stop check can be selected. It is
performed during the block without a feed hold, and the key of the feed hold is then controlled.

Pressing this key (&) always, the feed hold is performed when it is enabled at the first beginning
of the block.
Releasing this key () pressing it once, in this case, the light of the feed hold is ON, but the feed

hold is not performed as the abovementioned one, which is performed at the end of the first effective
block.

#3004 Feed hold Feedrate Exact stop
override check
o O

N|O|O|B|WIN|—~|O
X|O[X|O[X]|O|[X]|O

X[X[O[O|X|X|O
X[X[X[X|O]|O|O

o: Enabled x: Disabled
For example: 10.3.5 Tapping cycle (Incremental program) (It equals to G84)
Macro call instruction
G65 P9084 L_(Time of the repeat) R_(Point R) Z (Point Z);
The Macro program body programming is as shown below:
09084;
#3003=1; : The single block is forbidden
G00Z#18;
#3004=7;
G01Z#26;
MO05; Feed hold, the feedrate override and exact stop check are disabled.
MO04;
Z-#26;
#3004=0;
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MO5;

MO3;
G00Z-#18;
#3003=0;
M99;

Note: “M05” can be ignored as for some machines.

(7) It is corresponding to the variable of the setting data #3005.
The setting data can be set by evaluating the system variable #3005. Each digit corresponds with
each setting data when the value of the system variable #3005 is expressed by the binary number.

L T [ ] ]  #3005=
L

X MIRROR IMAGE
Y MIRROR IMAGE
A MIRROR IMAGE
TV CHECK

CODE STANDARD
INPUT UNIT
INPUT EQUIPMENT 1

INPUT EQUIPMENT 2

For example: if the #3005=55 command is performed, the 55 is converted into the binary number:

110111, as the abovementioned figure:

O 01 |1 10 |1 |1 |1 #3005= The setting data is set as follows:
SETTING DATA NO. 01PAGE 00001 N0O642
X MIRROR IMAGE = |T ( 0:0FF 1:0N )
Y MIRROR IMAGE - |T ( 0:0FF 1:0N )
A MIRROR IMAGE = |1_ ( 0:0FF 1:0N )
TV CHECK = |CT ( 0:0FF 1:0N )
PUNCH CODE - |T ( 0:EIA 1:1S0 )
INPUT  UNIT =1 (o:MM 1:INCH )
INPUT DEIVCEL = |O_ ( 0:TAPE ONLY )
INPUT DEIVCEZ2 = |(T ( 1:RS232C )
RUNNING TIMBOO5H 30M 585
P |
LSK k% INC MDT | | 15:35:03 | |

| SET MACRO | SWITCH | | | |

(8) Modal information #4001 ~#4120
The specified current value of the modal information can be affirmed by the value system
variable #4001 to #4120, and its unit is the one of the command.
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Sy§tem Modal information Group of the
variable G code
G00. GO1. GO02. G03. G33
#4001 G17. G18. G19 Group 01
#4003 G22. G23 Group 03
#4004 X Group 04
#4005 G94. G95 Group 05
#4006 G20. G21 Group 06
#4007 G40. G41. G42 Group 07
U #4008 G43. G44. G49 Group 08
2 #4009 G73. G74. G76. G80~G89 Group 09
- #4010 G98. G99 Group 10
o #4011 Group 11
o #4012 ggg‘ gg; Group 12
Q #4013 N Group 13
=
2 #4014 G96. G97 Group 14
3 #4015 G54~G59 Group 15
= #4016 G61. G62. G64 Group 16
Q i G68. G69 i
#4021 i Group 21
#4102 G code
#4107 B code
#4109 D code
#4111 F code
#4113 H code
#4114 M code
#4115 Sequence number
#4119 Program number
#4120 S code
T code

For example: 10.3.6: The boring cycle is performed when the incremental/absolute value are
programmed together (it equals to G86)

Macro program call command

G65 P9086L (Time of the repeated) R (Point R) Z (Point Z):

The manufacture of the macro program body is as follows:

09086;

#1=#4003; : Save the G code of the Group 03

#3003=1; : Forbid the single block stop

G00 G91 Z#18;

G01 Z#26;

MO5;

GO0 Z-[#18+#26];

MO03;

#3003=0;

G#1 M99; : Restore the G code of the Group 03

The system variable #4001 ~#4120 can not be used the left items of the calculation command.

(9) Position information #5001 ~#5105

The position information can be affirmed reading the system variable #5001~5015, its unit is
mm or inch, which is determined the input system.

The system variable #5001#~#5105 can not be used the left items of the calculation command.
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System variable Position information Read during
the move
#5001 X axis block end position (ABSIO)
#5002 Y axis block end position (ABSIO)
#5003 Z axis block end position (ABSIO) Possible
#5004 The 4™ axis block end position (ABSIO)
#5005 The 5" axis block end position (ABSIO)
#5021 The current position of the X axis (ABSMT)
#5022 The current position of the Y axis (ABSMT)
#5023 The current position of the Z axis (ABSMT) Impossible
#5024 The current position of the 4™ axis (ABSMT)
#5025 The current position of the 5" axis (ABSMT) R
#5041 The current position of the X axis (ABSOT) -
#5042 The current position of the Y axis (ABSOT) -
#5043 The current position of the Z axis (ABSOT) Impossible 3
#5044 The current position of the 4™ axis (ABSQOT) 8
#5045 The 5" axis of the current position (ABSOT) o
#5061 The skip signal position of the X axis (ABSKP) 3
#5062 The skip signal position of the Y axis (ABSKP) 3
#5063 The skip signal position of the Z axis (ABSKP) Possible =]
#5064 The 4™ axis skip signal position (ABSKP) @
#5065 The 5" axis skip signal position (ABSKP)
#5083 Tool length offset value Impossible
#5101 X axis servo position error
#5102 Y axis servo position error
#5103 Z axis servo position error Impossible
#5104 The 4™ axis servo position error
#5105 The 5" axis servo position error
Abbreviation ABSIO ABSMT ABSOT ABSKP
The end Command the current | Command the current | The position of
Meaning position of position (It is equal to | position (It is equal to | the skip signal is
the last the display of the the display of the switched on in
block POS, MACHINE) POS, MACHINE) the G31 block.
Coordinate Worl;plec;e Machine coordinate Workpiece coordinate Worl;plecie
system coordinate system system coordinate
system system
T.?OI position Do pot Consider Consider Consider
ool length consider
Tool . Tool _h_ead Tool standard point Tool standard point Tool stgndard
compensation position point

Note: This tool length offset value is disabled just performed between the blocks, but the block is enabled
in the current performing block. If the skip signal is not switched on in the G31 block, the skip signal
position is at the end of this block.

For example: 10.3.7
Tool moves to the canned point (The distance form XP, YP, ZP to the reference position) on the

Macro program call command
G65 P9300X (Intermediate point ) Y (Intermediate point) Z (Intermediate point);
The manufacture of this Macro program body is as follows:

0 9300;

#1=#5001;
#2=#5002;
#3=#5003;
GO0 Z#26;

machine by programming an intermediate point, and then returns to the original position after it is
treated.
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X#24 Y#25;
GO04; It is stopped due to reading the #5021 ~#5023.
G91 X[XP-#5021]Y[yp-#5022])Z[ZP-#5023];
i (Treatment)
X#24 Y#25 Z#26;
X#1 Y#2;
Z#3;
M99;
(10) Setting and Display of the variable name
The name composed by 8 character at most is assigned the #500~#511 variable by the

following commands.

SETVNH[G102 ............ Qs> B1, Bg; ............ Bg ............ 1;

n is the beginning number which owns the name variable number.

(o PN o TN ag is the name of the variable n.

B1s Bar ceveienennn. Bsis the name of the variable number n+1, the following items are same.

Characters are divided by the “,”. The all characters can be used for the enabled information

other than the note ending, note beginning, [,], EOB, EOR, : (the colon of the program). The variable
number is not cleared when the power is turned off.

The NO., NAME, DATA are displayed on the LCD in sequence.
Note: Because some equipments can not be used this function, so, #510 and #511 can not be used.
For example: 10.3.8

SETVN 500[ABCDEFGH, 1;

MACRO VAL 06 00005 NO0O05

NO.  NAME DATA NO.  NAME DATA
0500 ABCDEFCH [  100. 000 0510
0501 101. 000 0511
0502 987. 654
0503
0504
0505
0506
0507
0508
0509
HELP
P I
LSK sk INC EDIT | 15:12:30
SET I MACRO  SWITCH

3.10.4 Operation command

Each operation can be performed between the variables, such as the universal arithmetic

program.

#i=<Formula>
The <Formula> at the right of an operation command is a combination with the constant, variable,

function and operator. The constant is replaced by the #j and #k. The constant with the decimal point
in the <Formula> can be regarded as the decimal point at its end.
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3.10.4.1 the Define and Replacement of the Variable

#i=#j Define, replacement

3.10.4.2 The Add Operation

#i=#j + #k Summation
#i=#j - #k Subtraction
#i=#j OR #k  Logical sum (Each digit of the 32 digits)

#i=# j AND #k Logical multiply (Each digit for the 32-digit)

#i=#j XOR #K Exclusive OR (Each digit of the 32 digits) o
)
=1

3.10.4.3 Multiply Operation (The selection of the Macro B) -
U
o

#i=#j * #k Product Q

#i=#j | #k Quotient g
3,
=
@

3.10.4.4 Function (Macro program B)

#i=SIN[#]] Sine (Unit: Degree)

#i=COS[#] Cosine (Unit: Degree)

#i=TAN[#] Tangent (Unit: Degree)

#i=ATAN[#/ [#k] Arc tangent (Unit: Degree)

#i=SQRT[#] Square root

#i=ABS[#]] Absolute

#i=BIN[#]] The conversion from the BCD to the BIN
#i=BCD[#]] The conversion from the BIN to the BCD
#i=ROUNDI#j] Integer in terms of the Round off
#i=FIX[#] Rounding the part after the decimal point
#i=FUR[#]] The part of the decimal point carry to the integer part

Note: How to use the ROUND function.
(1) If the function ROUND is used operation command or in the IF or WHILE conditional
express, the original data with the decimal point is round off.
For example: #1=ROUND[1.2345];
#1 changes into 1.0.
IF[#1 LE ROUND[#2]]JGOTO 10;
If #1 is less than the value of the #2 after round off, it may transfer to the N10 section to operate.
(2) When the function ROUND is used in the address command, the least input increment of the
address is round off.
For example: GO1 X[ROUND[#1];
If #1 is 1.4567 and the least increment of the X is 0.001, this program is then changed into GO1 X
1.457;
In this example, this command is same to the GO1 X#1;.
Function ROUND in an address command is used for the following items:
For example: [The incremental move is performed only by the #1 and #2, and then return to the

start point].
N1 #1=1.2345;
N2 #2=2.3456;
N3 GO1 X#1 F100; : X moves 1.235
N4 X#2; : X moves 2.346
N5 X-[#1+#2]; : X moves -3.580 (Because #1+#2=3.5801)

The program can not be return to the start point by N5, because 1.235+2.346=3.581.
Using N5X-[ROUND[#1]1+ROUNDI[#2]]
It equals to the N5X-1.235+2.346], and the program can be returned to the start.
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3.10.4.5 Compound Operation

The abovementioned operation and function can be combined. The priority sequence of the
operation is function, multiply operation and add operation.
For example #Hi= #+#K*SIN[# /]
i —E—d—Operation sequence
—-—o—

3.10.4.6 Operation sequence change by the [ ]

[ ] can be nested 5 times (its brackets are included) if you want the priority part of the
operation sequence inside the [ ].
For example:

#i=SIN [ [ [ #+#K]*#/ +#m ] *n ] (Triply nesting)
—h— |
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3.10.4.7 Accuracy

It is very necessary to note that whether it has enough accuracy when the Macro program is
compiled.
(1) Data format
The data float format treated by the Macro program is as follows:
M*2E
Wherein: M: 1 digit symbol bit + 31-digit binary number
E: 1 digit symbol bit + 7-digit binary number
(2) Operation accuracy
The following errors may occur when one operation is performed once and these errors may
accumulate when the operations are performed repeatedly.

Operation format Average error The Max. error The type of the error
a=b*c 1.55x107"° 4.66x10™"° Relative error
a=blc 4.66x10"° 1.86x10” c
a=+b 1.24x10°® 3.73%10° | a |
abrc 2.33x10°10 5.32x10°"° min (Z,%)
a=b-c I

a=SIN[b] 9 9
a=COS[b] 5.0x10 1.0x10 ATifllé';e (raerr('aor
a=ATAN[bJ/[c] 1.8x10° 3.6x10° 9
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Note: Function TAN performs SIN/COS.

3.10.4.8 Some Cautions for reducing the accuracy

(1) Add and Subtraction operation
When the absolute is subtracted in add or subtraction, it is note that the relative error may not
hold below the 10®. For example, it is suppose that the actual value of #1 and #2 are shown below:
#1=9876543210123.456
#2=9876543277777.777
The operation of the #2-#1 is performed:
#2-#1=67654.321
It can not be gain the abovementioned values, because the Macro program only has the
accuracy with the decimal system eight-digit, so the numerical accuracy of the #1 and #2 are
decreased, and it approximates as:
#1=9876543200000.000
#2=9876543300000.000
Strictly speaking, the abovementioned value and internal value are different, because they are
the binary system, so:
#2-#1=100000.000
It causes big error.
(2) Logical operation
EQ, NE, GT, LT, GE and LE are basically similar with the Add and Subtraction operations. So, it
is very necessary to note the error, and ensure the #1 and #2 above the example is equal or not. IF
[#1EQ#2], in the above example, can not always judged correctly. The error both #1 and #2 in its
error range is regarded as that the #1 and #2 are equal, if the error judgment is performed by the
[ABS[#1-#2]LT0.001].
(3) Trigonomentric function
The absolute error can be guaranteed in the trigonometric function. It is very important to note
thesmultiply and Divide after the operation of the trigonometric function, because they are more than
10™.

3.10.5 Control command

The direction of the program can be carried out by the following commands.

3.10.5.1 Branch (GOTO)

IF[<Conditional Express>] GOTOn

The next operation is turned to the block which is the sequence number is n in its program if the
<Conditional Express> is met. The sequence number n also can be replaced by the variable or
[<Formula>].

The next block is performed continuously if the condition is not met.

In this case, the IF[<Conditional Express>] also can be omitted, the program may be turned to
the block n unconditionally.

The <Conditional Express> is shown below:

# EQ #k =
#i NE #k#
# GT #k >
# LT #k <
# GE #kz2
4 LE #k<

#j and #k can be replaced by the <Formula>, and the block n can be replaced by the variable or

the <Formula>.
Note 1: The sequence number is the block followed with the n, which is performed after the GOTOn
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command, and the sequence number n must be written at the beginning of this block.
Note 2: The further the Nn block along with the direction is, the longer of the performance time is, when
the GOTOn is executed.

7y 0 XXXX
i Nn &)
|
|
|y Nn @ GOTO n
|
i Nn @O
i Nn @
R L
o -
-
- The performance time is increased in terms of the sequence of the D@®@®@), so, the GOTOn with multiple
3 performances along the direction which is high effective with the short interval of the Nn block.
o
(o]
—
Q
g For example 10.5.1, when #1210, the No. 150 alarm occurs.
g' IF[#1GE10]GOTO150;
Without alarm

M99;

N150 #3000=150;
M99;
(When the BIT3 (NEOP) of the parameter 306 is set to 1, the program is also stored in the memory, and
the M99 is not regarded as the end-of-program.)
Note 3: The alarm may occur in the performance of the GOTO, which is shown below:
@ The Macro program operation can not be performed correctly in one address.
If the GOTO is performed when #1=-1.
The No. 119 alarm may generate in the block of X[SQRT[#1]];
® When Conditional Express specified by WHILE can not be performed.
If the GOTO is performed when #1=0.
The No.112 alarm may generate in the block of the WHILE[10/#1 GE 2]DO0 1.
In this case, the following programs should be modified.
O#2=SQRT[#1];
x#2;
@#2=10/#1
WHILE[#2 GE 2]D0 1;

#2=10/#1;
END 1;
The operation command alarm may not occur even if the GOTO is performed.

3.10.5.2 Repeat the WHILE (Macro program B)

WHILE[<Conditional Express>]DOm (m=1,2,3)

ENDm

The blocks from DOm to the ENDm are performed repeated when the <Conditional Express> is
met, that is, the Conditional Express is judged by the DOm block. The program is turned to the next
block when the <Conditional Express> is met, if it is not, the block after ENDm should be performed
successionally.

When WHILE <Conditional Express> and IF are same, or they can be omitted. The program will
successionally repeat from the DOm to the ENDm if it is ignored.

WHILE[<Conditional Express>] DOm and ENDm must be used in pairs, and they are identified
each other by the identification number m.

For example: 10.5.2

#120=1;

N1 WHILE [ #120LE10 ] DO1;
162



Chapter Three Programming

N2 WHILE [ #30EQ1 ] DO2; . Repeatfor 10 times
N3 END 2; « It is repeated when #30=1

#120=#120+1;
N4 END1;
Note 1: It is very necessary to note the following items when the WHILE is programmed repeatedly.

(D DOm should be specified before the ENDm.

END1;
i (Can not)
DO1;

2 DOm and ENDm should be corresponded each other in one program.

DO1; (Can not)

ENb1 (Can not)

END1;

® Thé same identification number can be used repeatedly.

END1;
i (Can not)
DO1;

END1;

@ The DO statement can be nested for 3 times.

DO1;
DO2;

DO3;

END3;
END2;
END1;
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(® The area of the DO can not be intersected

END1

END2;

D
D2

®) It can be transferred from the internal of the DO area to the external.

GOTO 9000;

! (Can not)
END1;
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@ It can be transferred from the external of the DO area to the internal.

GOTO 9000;

DO1; (Can not)

N9000.....;
i (Can not)
END1;
GOTO 9000;
The Macro program body and sub-program can be called from the internal of the DO. The DO
statement can be nested for 3 times in the Macro program body or the sub-program.

DO1;
G65.....; (Can)
G66.....; (Can)
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Note 2: Generally, the performance time of the repeat is short when the transfer and the repeated
programming are used.

For example: Waiting for the cycle program of one certain signal (#1000) is 1

N 10 | F[#1000 EQ 0]GOTO 10;

Ifitis

WHILE [#1000 EQ 0] DO 1
END1
programmed by the WHILE [#1000 EQ 0] DO 1 ENDA1, the performance time is short.

3.10.6 The Compilation of the User Macro Program Body and Memory

3.10.6.1 The Compilation of the User Macro Program Body

The format of the Macro program body is same with the sub-program.
O ( Program number );

Command

M99;
The program number is specified as follows:
(1) 01~ 07999
It is used for the program to store, cancel and edit freely.
(2) 08000~ 08999
The parameter can not be used for the program of storing, canceling and editing if it is not set.
(3) 09000~ 09019
It is used for the special Macro program of the Call type.
(4) 09020~ 09899
The parameter can not be used for the program of storing, canceling and editing if it is not set.
(5) 09900~ 09999
It is used for the manipulator program.

Macro variable (from the Macro program call command to the variable of the acceptance data) is
fixed. That is, the command calling by the Macro program, the address specifying by the parameter
and the corresponding variable number by the Macro program body.

For example:

0 9081 ;

G 00 X#24;

Z#18;

G 01 Z#26;

GO00 Z-[ROUND[ # 18]+ROUND[#26]];
M99;
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Z] #24

K—H

> A

#18

#26

3.10.6.2 The Memory of the User Macro Program Body

That one Macro program body is a kind of sub-program, which is used the same method with the
sub-program to store and compile it. The store capacity is specified together with the sub-program.

3.10.6.3 Macro Program Statement and NC Statement
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The following block is called Macro program statement.
(i) Operation command (the = block included)
(ii) Controllable command (GOTO, DO or END block included)
(iii) Macro program call (G65, G66, G67 included, the block of the Macro program is called by
the G code)
The program block other than the Macro program statement is called NC statement.
The Macro program statement and NC statement are different as follows:
(i) Generally, the single block does not stop in the block mode.
(ii) The cutter compensation C is not regarded as “the block without moving”.
(iii) It is different between the statement performance time.
(a) When the Macro program statement occurs without the buffer block, the Macro program
statement can be performed after that block is executed.

For example:
N1 X1000 M0OO;  The block in performing
N2 #1100=1; Macro statement
The performance of the N2

Macro program statement -

The performance of the N1
NC statement , lime

(b) The Macro program statement after the block of the buffering.
(I) When the cutter compensation C does not use.
The current block is performed while the next Macro program statement is performed, till to the
next NC statement.
For example: 3.2
N1 GO01 X1000;  Block in performing

N2 #1100=1; The Macro program statement is being performed.
N3 #1=10; The Macro program statement is being performed.
N4 X2000; Next NC statement
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Macro program statement N2 N3
N1

NC statement performance

Time

(i) The method of the cutter compensation C
(2-1) The first NC statement is not the movement block (the block without movement command
inside the cutter compensation plane) after the current performed block.

(2-1-1) The 2™ NC statement also is not the block without movement. U
The 1% NC statement after the current performing block and the Macro program statement are %
performed after this statement. -
For example: 3
N1 X1000; Block in performing 8
N2 #10=100; The Macro program statement has been performed o
N3 Y1000; The 1% NC statement 3
N4 #11001; The Macro program statement has been performed. 3
N5 #1=10; The Macro program statement has been performed. 3
N6 X-1000; The 2" NC statement
Macro program statement N4 N5
performance

N1

NC statement performance

> Time

(2-1-2) The 2™ NC statement after the current performing block is the case of the “block without

a movement”.

The Macro program after the 2" NC statement of the current performing block is executed.

For example 3.4

N1 X1000; The block in performing

N2 #10=100; The Macro program statement has been performed.

N3 Y1000;  The 1° NC statement

N4 #1100=1; The Macro program statement has been performed.

N5 #1=10; The Macro program statement has been performed.

N6 Z1000; The 2" NC statement

N7 #1101=1; The Macro program statement has been performed.

N8 #2=20; The Macro program statement has been performed.

N9 X-1000; The 3™ NC statement

Macro program statement N4 N5 N7 N8
performance

N1

NC statement performance

>  Time
(2-2) The 1°' NC statement after the current performing block is used the case of the “block
without movement”. The Macro program statement can not be performed.
For example 3.5
N1Y1000;  The block in performing
N2 #1100=1; The Macro program statement has been performed.
N3 #1=10;  The Macro program statement has been performed.
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N4 Z1000;  The 1% NC statement (block without movement)

N5 #1101=1; The Macro program statement has been performed.
N6 #2=20;  The Macro program statement has been performed.
N7 X-1000; The 2" NC statement

NC statement performance N1

, Tlime

3.10.7 Macro Call command

It is very easy to call the Macro program from the single block, or it is called in module from each
block with the calling mode.

3.10.7.1 Simple Call

The Macro program body specified by P (program number) is called when performing the
following commands.

G 65 P (Program number) L (Times of the repeat) <Argument designation>

This argument is specified with the <Argument designation> when it is changed into Macro
program body. Two type of < Argument designation > can be specified as following. The argument
mentioned here is the actual number of the assignment variable.

Note: G65 should be specified before the argument in the block, both the minus and decimal point can be

used and it is regardless of the address where in the < Argument designation >.
(1) Argument designation |
A_ B _C_D_ ___2Z_

An argument can be assigned to the other addresses other than the G, L, N, O and P. The
address is not to assign based on the alphabet sequence instead of the format of the address. The
address without specification can be ignored.

It should be assigned based upon the alphabet sequence when using the |, J and K.

B_A D_ _ _ _|I_ K_ _ _ _Established

B_A D _ _ _J | _ _ _ Notestablished

The corresponding relation between the address assigned to the variable designation | and the
variable number of the Macro program body is shown below:

The address of the argument The variable in the Macro
designation | program body
#1
#2
#3
#7
#8
#9
#11
#4
#5
#6
#13
#17
#18
#19
#20
#21
#22
#23

S<CHOINPEXC—ITMUOT>
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X #24
Y #25
y4 #26

(2) Argument designation |l
A_B_C_I_J K I_JK_ ____
most, other than assign the value to the address A, B and C. Several numbers should be assigned in
sequence when they are assigned to the same address, and the unnecessary address can be
omitted.

The address assigned based upon the argument designation Il and the variable number using
the Macro program is shown below:
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The address of the The variable in the Macro
argument designation |l program body

A #1

B #2

C #3

I #4

Ji #5

K, #6

l, #7

Jo #8

R Ks #9
-~ 5 #10
= Js #11
9 Ka #12
S l, #13
o Js #14
3 K, #15
3, ls #16
a Js #17
Ks #18
lg #19
Js #20

Ke #21
I, #22
J7 #23
Ky #24
lg #25
Jg #26
Ks #27
g #28
Jo #29
Kg #30

|10 #31
Jio #32
K10 #33

Subscripts 1~10 of the |, J and K are indicated the sequence being assigned group.
(3) The argument designation | AND Il are existed simultaneously.
The alarm may not occur even if the argument of the assignation | and Il are specified at the
same block with G65 code.
If the argument | and argument Il are corresponded with the same variable, the later one is
enabled.

G 65 A1.0 2.0 [—3.0 14.0 _D5.0 P1000;

<Variable>
#1: 1.0

#2: 2.0
#3:
#4: —3.0
#5:

#6:
47« .50
In this example, although the argument 14.0 and D5.0 are specified to the #7 variable, but the
latter one is enabled.
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For example: The setting of the base point

The base point of this hole group should be set before machining the hole group.

The X coordinate value of the X ¢ hole group base point

The Y coordinate value of the Y ¢ hole group base point

The Macro program call command:

G65 P9200 X, Y

The following variable may be used:

#100 holes count

#101 is used for the X coordinate value of the base point of the hole group Macro program.

# 102 is used for the Y coordinate value of the base point of the hole group Macro program.

# 24 is used for X coordinate assignment gained from the base point by the Macro program call
command.

# 25 is used for the Y coordinate assignment gained from the base point by the Macro program
call command.

The complication of the Macro program body is shown below:

09200;

#101=+#24; The base point is notified to the hole group Macro program

#102=#25;

#100=0; : The hole counter is reset.

M99;

For example: Thread hole loop

The base point set by the Macro program is treated as the center of the circle, and the holes h to
be machined are distributed on the circle in the EQSPA. The first hole is located on the line of which
the angle is a. (Refer to the following figure).

Mo.3 hale
A~ 0.2 hole

/{,,. =N
; AN ' E& No.1 hole

II!." .____.-
( \/,f’\, o A\ Mo.h hole
L P | W -

Reference | -
 point (7o, Yo e 7
\ ~._ &/ IMo.h-1 hole
\ ""--\.‘_\_-“'

\\ ! ““-Current positian

™. /
Mﬂ"-».

— | _—

The coordinate value of the Xg, Yy thread hole loop base point
R  Radius

A  Start angle

H Hole number

Macro program call command:

G65 P9207 Rr Aa Hh;

In the case of the h<<0, the work may operated based on —h count CW.
The following variable should be used:

#100 Hole count

#101 X coordinate value of the base point

#102 Y coordinate value of the base point

#18 Radius r

#1 Start angle a

#11 Hole number h

171

U
Y]
=3
-—
U
=
o
«Q
=
(Y
3
3
>
«Q



CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

#30 The memory of the base point along with the X coordinate value
#31 The memory of the base point along with the Y coordinate value
#32 The counter indicates that the 1°* hole is machined.
#33  The angle of the 1% hole
The complication of the Macro program is as follows (in the case of the absolute programming):
09207;
#30=#101; The memory of the base point
#31=#102;
#32=1;
WHILE[#32 LE ABS[#11]]DO1; : Itis repeated based upon the hole number
- #33=#1+360*[#32-1]/#11;
% #101=#30+#18*COS[#33]; Hole position
- #102=#31+#18"SIN[#33];
T X#101  Y#102;
8 #100=#100+1; 1 Hole count adds 1.
2 #32=#32+1;
3 END1;
3, #101=#30;
a #102=#31;
M99;

For example: 10.7.3 inequality interval oblique line

The point established by the Macro program is set by the base point is regarded as a certain
base point. The hole to be machined is arranged along with the X axis and its an a angle with the
inequality interval (1, 12...... ).

|~ _I_.'vl.— — —
\f - Jx:_’f:, nd
\ o {uv’ .

Reference point (¥, ¥, ) TR

TTmeey current walue

Xo Yo base point coordinates value

A Angle

| Interval of the hole

K The hole number is set with the EQSPA successively.
Macro program call command

G65 P9203 Aa, 11, Kn1, 12, Kn2............ ;

Kn may not be written when n=1.

The following variable can be used:
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#4 : The 1% one has the 14 interval

#6 : The hole number of the group 1; of the 1% interval
#7 : The 2" one has the 1, interval

#9 : The hole number of the group 1, of the 2" interval
#2 : Storing the X coordinate value of the base point

#3 : Storing the Y coordinate value of the base point

#5 : Taking out the |4 count of the hole interval

#8 : The distance from the base point to the current hole

The compilation of this Macro program is shown below: (in the case of the absolute
programming)

09203;

#2=#101; : Storing the base point

#3=#102;

#5=4;

#8=0;

WHILE[#5 LE 31]D01; : The hole interval assignment | limits to 10

IF[#[#5]EQ#0]GOTO 9001; : The assignment | is ended when it is <>.

D02;

#8=H#B+#[#5];

#101=#2+#8*COS[#1]; : Hole position

#102=#3+#8*SIN[#1];

X#101 Y#102;

#100=#100+1; :  Hole count adds 1.

H#[#5+2]=#[#5+2]-1;

IF[#[#5+2]LEO0]GOTO 9002; :  Repeat K times

END2;

NO002 #5=#5+3; :  Moving to the next assignment |

END1;

N9001 #101=#2; : Return to the base point

#102=#3;

M99;
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3.10.7.2 Modal call

The Macro program call mode can be specified when the following commands are performed. A
movement command is performed calling a specified Macro program during the Macro program call
mode.

G66 P (Program number) L (The times of the repeat) <<Argument designation>;

< Argument designation> is same with the simply call.

The Macro program call mode may cancel when the following commands are performed.

G67;

(Note): G66 should be specified before the whole arguments in the G66 block.

The addresses used in the <Argument designation> can be used the minus and decimal point.

For example 10.7.4 Drilling cycle

The drilling cycle is performed at each positioning point.

i

1 _ Miscellaneous

‘  maotion nfunn:tu:un Y motion +—= Program direction
1] 1]
i D] i Drivel|
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G66 P9082 R (PointR) Z (PointZ) X (Dwell time);

X

M

Y Some move block is carried out the drilling cycle in this area.

G67

The Macro program is shown below (Incremental program):
G9082;

GO00 Z#18;

GO01 Z#26;

GO04 X#24;

GO00 Z-[ROUND[#18]+ROUNDI[#26]];

M99;

For example: 10.7.5 Combined type hole group
For example: 10.7.6

Y

ST
ﬂ@;’\‘ﬁr
rLEﬁ‘ o .H-’"F'f. =
Lo
-'""J:-'-'{ o !
- = &
_r"' a}?ﬂ..ﬂ
i § H‘I'I-F
P N =l
; 5 a__*_ﬁf
ey ,1-3 ﬂ'l"r o
AR .
Reference point (4, %)

The drilling machining program of a thread hole loop with the hole group inequality arrange on
the oblique line should be carried out by the Macro program and canned cycle, its program is shown
below:

G65 P9200 X (Coordinate value of the base point) Y (Coordinate value of the base point) ;
G66 P9207 R (Radius) A (Start angle) K (Hole number) ;

G65 P9203 A (Angle) | (Interval) K (Quantity) | CInterval) ;

G67;

3.10.7.3 Multiple Call

The sub-program call is same from one to another, it may call another Macro program from the
Macro program body, the repeated times of the multiple call (single modal call included) is less than
or equal to 4 times.

3.10.7.4 Multiple Modal Call

The specified Macro program is called each time in the modal call method, the move command is
performed once. When the several modal Macro programs are specified, the next Macro program,
calling once, will perform the move command from the previous one. The Macro program is called
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successively by the following specified command.
For example: 10.7.6
G66 P9100;
Z10000; (1-1)
G66 P9200;
Z15000; (1-2)
G67; : P9200 Cancel
G67; : P9100 Cancel
Z-25000; (1-3)
09100;
X5000;  (2-1)

Z6000;  (3-1)

Z7000; (3-2)

M99;

Performance sequence (The block without movement command is omitted.)

1-D (1-2) 1-3)

2-1 (3-1 (3-2)

2-1 (2-1)

Note: The modal Macro program does not call because it is not Macro call mode after the (1-3).

3.10.7.5 Macro Program Call by G code

A G code used for calling the Macro program is set by parameter, which is replaced by the N_.G65
PA A A A<Argument designation>. In the same way, the following simple commands can be used:

N__Gxx<Argument designation>

The corresponding relationship between the Macro program and the program number AAAA
of the Macro program are called by the G code xx, which is set by parameter.

The G code call and the program number AAAA of the Macro program call are set in the
parameter.

There are 10 commands can be called the Macro program in the G01~G25 at most, other than
the G00. These G codes can not be specified as the G65 code, which can not be described in the
Macro program call command of the G code, and can not be used in the sub-program call command
of the M code.

The following parameters are set:

0323 | G code for calling the Macro program: 9010 |

0324 | G code for calling the Macro program: 9011 |

0332 | G code for calling the Macro program: 9019 |

For example: 10.7.7 Circular arc machining CW by G12

G12 | (Radius) D (Offset number);

(1) Setting the following parameter

Macro program body: 9010 calls the G code = 12, that is, the system parameter No. 323 is set to
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12.
(2) Editing the following Macro program body
09010;
#1=ABS[#4]-#[2000+#7];
IF[#1 LEO]JGOTO 1;

GO01 X[#1-ROUNDI[#2]]Y#2;
G17 G02 X#2 Y-#2R-#2;
|-#1;

X-H#2 Y-#2 R#2;

GO1 X[#-ROUNDI[#2]]Y#2];

3.10.7.6  Call the Sub-program by M Code

The M code set by the parameter can be used to call the sub-program. The command of the N_G
X_Y_ ... M98PA A AA; can be replaced by following a simple command.

N_G_X_Y_ ... Mxx;

The sub-program can be displayed on the screen for the M98, but the MF and M codes are not
sent out.

The corresponding relationships between the Mxx code sub-program call and the program
number AAAA of the sub-program call are set by parameter.

There are 3 parameters at most can be called the Macro program from the M03 to the M97 other
than the M30 and the M code set by the MBUF1, MBUF2 of the parameters 35 and 36.

The command can be specified from the MDI keyboard, but the argument can not be written.
These M codes sub-program in the whole sub-program can not be called in the Macro program
calling based on the G code or M code or T code, it is the same usage as the M code.

The following parameters are set:

0320 | M code for calling the sub-program: 9001 |
0321 | M code for calling the sub-program: 9002 |
0322 | M code for calling the sub-program: 9003 |

For example: 10.7.8 ATC canned cycle by the M06
(1) Setting the following parameter
Sub-program: The M code called by 9001 is equal to 06, that is, the value of the system
parameter 320 is set to 06.
(2) Recording the following Macro program body
09001;
#1=#4001;
#3=#4003;
G28 G91 Z0 M20;
G28 YO0;
M21;
G00 Z10000;
M22;
G28
M23;
G#1 G#3 M99;

<

N

0;
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3.10.7.7  Call the Macro Program by M Code

The M code set by the parameter can be called the Macro program. That is: N—G65
PA A A A<The specification of the variable>

The operations are same replaced by the following commands.

N—Mxx<The specification of the variable>

The program number AAAA for calling the Macro program is set by the corresponding
parameter.

There are 10 codes can be used to call the Macro program at most in the MO6~M25, other than
some specified M code. However, the M code can not input by the MDI, as the G65, and can not be
used for calling the sub-program by the G code, M code or T code.

The setting of the parameter is shown below:

043 User Macro program body: 9020 calls the
S M code

052 User Macro program body: 9029 calls the
M code

3.10.7.8 Sub-program Call by the T code

The T code set by the parameter can be called the sub-program.

N_G_X_ Y i, Tt;

The following two commands also can be operated which corresponds this command.

#149 = t;

N_G_X_ Y i, M98 P9000;

‘1 in the T code is stored as the argument in the variable #149. The T code is displayed on the
“Order” screen, but the TF and T codes are not sent out.

The G code is called the Macro program in the Macro program, and the M code or T code calls
the sub-program in the sub-program, the sub-program call is not performed when these T codes are
specified, and it is same usage as the T code.

The system BIT3 (TMCR) of the parameter 306 is set to 1, 09000 user Macro program body is
called by the T code.

3.10.7.9 Decimal Position of the Argument

Usually, the decimal point is specified the argument, if the decimal point does not specify, it is
suppose that the position of the decimal point is as follows:

Address mm input Inch input
A. C 3 (2) 3
B (Do not select the B3 digit) 3 (2) 3
B (Select the B3 digit) 0 0
D, H 0 0
E, F (in the G94 mode) 0D 2
E, F (in the G95 mode) 2 (3 4
I, J, K 3 (2) 4
M, S, T 0 0
Q, R 3 (2) 4
U Vv, W 3 (2) 4
X, Y, Z 3 (2) 4
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The numerical value abovementioned is the position of the decimal point calculating from the
lowest effective digit.

The numerical value in the () is the digit at the right of the decimal point, address E, F in the
BIT3 FMIC of the parameter 006 is equal to 1, and other address in the BIT1 MIC of the parameter
006 is equal to 1.

3.10.7.10 M98 (Sub-program Call) and G65 (Calling the different between the Macro program
bodies)

(1) G65 includes argument, but M98 do not.

(2) In the M98 block, M98 transfers to the sub-program but the G65 only transfers, after a
command is different from the M, P or L which is preformed,

(3) When the address is not included the O, N, P, and L in the M98 block, the single block stops
the performance. However, the G65 block continues.

(4) G65 can be changed the level of the local variable instead of the G98. That is to say, the #1
is specified before the G65, but it is another one in the Macro program. The #1 is same before the
G98 and the sup-program call.

(5) Itis possible to call a nesting for 4 times when G65 is combined with G66. M98 can also call
for 4 times (when Macro A or B is selected).

(6) During automatic operation, M98 can achieve 4 calls at most in TAPE mode or MEMORY
mode when an operation is inserted through MDI. One or two codes may achieve 4 calls in MDI mode.
G65 can achieve up to 4 calls in all modes.

3.10.7.11 The Nesting and Local Variables of User Macro

When G65, G66 and G codes are used to call a macro, the nesting degree (level) of its macro
increases by 1 and the level of its local variable also increases by 1.
The relationship between macro calling and local variable is as follows:

Macropragram Macroprogram Macroprograrn Macroprogram
Main program  (Level 1) {Level 2) (Level 3) (Level 4)

A0 A0 A0 ‘ L
GeaP- K. [GBSP- K. |GB3P- K. |GB3P- K
“IMog F M9 T ‘ M99
Local variable
(Lewvel 03 (Level 1) (Lewvel 23 Level 3 (Lewel 47
#1 #1 #1 #1 #1
{a ,’) {":) ':H"'j f;)
£33 #33 #33 #33 ¥33

1. Note that local variables (Level 0) #1 to #33 is provided in a main program.

2. When a macro (Level 1) is called by G65, the local variable (Level 0) of the main program is
saved, the local variables #1~#33 (Level 1) of the new macro (Level 1) are prepared and the
substitution of the independent variables are possible (the same for 3)

3. Each group of local variables (Levels 1, 2 and 3) are saved ant new local variables (Levels 2, 3
and 4) are prepared whenever a macro (Levels 2, 3 and 4) is called

4. When using M99 to return from each macro, the local variables (Levels 0, 1, 2 and 3) saved in
2 and 3 are restored as they are saved.
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3.10.8 The Relationships with Other Functions

(1) MDI operation
Macro call instruction, operation instruction and control instruction cannot be specified with MDI.
During the execution of a macro and the stop of a single block, the MDI instructions other than
those are related to macros may be executed.
In macro calling mode (G66), inputting a move instruction by MDI cannot perform macro calling.
(2) Sequence number indexing
The sequence numbers in a macro body cannot be indexed.
(3) Single block
The blocks other than macro call instruction, operation instruction, control instruction sometimes
may be processed in single block stop mode in a macro.
The blocks of macro call instruction (G65, G66, and G67), operation instruction and control
instruction do not stop in the workpiece with single block.
However, the blocks other than macro call instruction may perform single block stop and be set
through the following settings and parameters.
Here, it is used for checking of the Macro program body.

0318 MCS9 |
0319 MCS8 MCS7 |

When MCS7 = 1, single block stop will be performed in the macro statements in 01 to 07999 and
09900~09999.

When MCS8 = 1, single block stops in the macro statements in 08000~8999.

When MCS9 = 1, single block stops in the macro statements in 09000~9899.

However, when single block stops in a macro in offset compensation mode C, it is assumed that
it does not to move. Sometimes wrong compensation is also performed (strictly speaking, instructing
movement is similar to that the amount of movement is zero). The assumption is preferential for the
single block stop restraint of #3003. In a word, when MCS7, 8 and 9 are equal to 1, #3003 is equal to

1 (also called 3) in the programs in all program sequence numbers. All single blocks will be restrained.

Here MCS7, 8 and 9 are the parameters for the inspection of macros. Therefore, the parameter shall
be set to 0 at the end of macro inspection.
(4) Skip optional blocks
When / code appears in <Expression> (on the right side of working equation orin [ ]), it may be
deemed as a division operator rather than an optional block.
(5) Operation in EDIT mode

In order to prevent damage caused by misoperation, the recorded macro bodies and
subprograms may be set as follows.

0318 | PRG9
0319 | PRGS8

Here PRG8 = 1 corresponds to the user macros and subprograms of program numbers 8000~
8999 while PRG9 = 1 to those of 9000~9899. Recording, clearance and edition are not allowed.
However, clearance of all blocks and output of single programs can be carried out upon tenderization.

(8) Indication of the program numbers other than EDIT mode
Generally, the called programs will be displayed when calling a user macro and a subprogram.
The following setting may be used to maintain the foregoing programs.

0318 MPD9
0319 MPD8
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MPD8 = 1 corresponds to the user macros and subprograms of program numbers 8000~8999
while MPD9 = 1 to those of 9000~9899. These programs are not displayed in the PROGRAM page
for the modes other than EDIT.

(7) Reset

When reset function is used for clearance, all local variables and public variables #100 to #149
are in <Empty> mode and system variables #10000 through #1132 cannot be cleared.

The calling mode of user macro and subprogram as well as the state of DO will be cleared and
the main program be returned to in the cases other than the clearance in MDI mode. For the
clearance in MDI mode, only the calling state in MDI mode is cleared.

(8) Macro statements and NC statements

The following blocks indicate the statements of a macro.

1. Operation instruction (= is also included in the block)

2. Control instruction (GOTO, DO and END are included in the block)

3. Macro call instruction (G65, G66, G67 and the G codes for calling a macro are included in the
block).
The blocks other than macro statements are NC statements.

(9) The MDI in the automatic operation
When the MDI in automatic operation is used to insert a macro, up to 4 levels of the nesting
degree called by macros and that of DO can be continuously called from the beginning of
automatic operation.

(10) The display of PROGRAM RESTART page
The M and T codes used for calling a subprogram are not displayed like M98.

(11) Feed hold
The performance of the Macro program statement stops when the feed hold keeps ON (also
stops during alarm clears).

3.10.9 Special Codes and Words Used in User Programs

Besides those for common programs, the codes used in user macros include the following

codes:
(1) 18O
Meaning Binary encoding Symbol
[ 1 1 0 1 1 ° o 1 1 [
] 1 1 0 1 1 ° 1 0 1 ]
# 1 0 1 0 0 ° o 1 1 #
* 1 0 1 0 1 ° o 1 O *
= 1 0 1 1 1° 1 0 1 =
0 1 1 0 0 1 ° 1 1 1 0
+ 0O 01 0 1° o 1 1 +
(2) EIA
Meaning Binary encoding Symbol
[ o o o1 1° 1 0 O
] o 1 0o 0 1° 1 0 O
# Parameter setting
* o o o o0 1° 1 1 O &
= o o 1t 1 1° 0 1 1 )
o 1 1 1 0° 0 0 O +

0: The 0 code similar to the 0 of program number shall be used.
The # of EIA codes and code format shall be set by parameter.

However, Chinese characters cannot be used. Latin letters are usable. If # is used, note that
its original meaning is not applicable.
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Parameter number

[0317 ] | | | | | | | | |

The special characters used by Macro A are as follows: OR, XOR, IF, GOTO, EQ, GT, LTT,
GE, LE.

The special characters used by Macro B are as follows:
AND, SIN, COS, TAN, ATAN, SQRT, ABS, BIN, BCD, ROUND, FIX, FUP, WHILE, DO, END.

3.10.10 Restrictions

(1) Usable variable

#0, #1~#33, #100~#149, #500~#509 and system variables
(2) Usable variable value

Maximum +10*, minimum +10~*°

(3) Rated numerical value used in <Expression>
Maximum £99999999, minimum +0.0000001
Decimal point: usable
(4) Operational precision: decimal 8 digits
(5) Nesting degree of macro calling: up to 4 levels
(6) Repetition Identification number: 1~3
(7) Nesting of [ 1: up to 5 levels
(8) Nesting degree of subprogram calling: up to 4 levels
(9) The above-mentioned functions: User Macro B may perform all of them while A can only
perform the following operations.
(i) The variables beyond the amount are applicable.
(ii) The following operations may be performed between variables:+, —, OR, XOR.
(iii) IF [ <Conditions>] GOTO n is applicable.
(iv) Simple calling and modal calling are possible.

6
7
8

3.10.11  The Description of the P/S Alarm

1. Alarm No.004

The number or symbol is at the beginning of the program word instead of the address.
(For example): X1*1:
No.004 alarm will be given when “*” instead of the next address appears after X1.
2. Alarm No. 114

The formats other than <Formula> are incorrect. This type of alarm indicators up a lamp in the
following conditions:

(a) The characters following an address shall not be numerical values, «, —, #, [, +
For example: XF1000;
XSIN[10];
(b) The formats other than IF (also called WHILE)[ <Formula>AA<Formula> ]
Forexample: IF[#1 EQ #2]GOTO 10;

WHILE [#1 SIN#2]DO1;
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3.10.12 Examples of User Macro

3.10.12.1  Groove Machining

User macro performs fixed cycles of groove in the range of the figure below, where Z is the
machining range of certain depth and z the cutting amount of the machining range.

hl{'-‘

. i 4 -
U -I’; 1 - l'r’ A
Q _/'Ll | 1 N
A HEw, =]
= A i - = JL | j =-=------+ Rapid trawerse
3 A== > ———aTeed :
Po) pi \ . ) { eedrate override gxe
Q g f'l II 'q
o o S > //'_ ~Feedrate override & or f
3 Origin s ¥4 {e in 2 direction and £ in
3 e xy plare)
5' F =
«Q T

R ———

e

(1) User macro call instruction
G65 P9802 XxYyZzRrQallJjKkTtDdFfEe*
The meaning of all addresses
xy: Absolute coordinates of the axes X and Y (Left bottom corner of the groove) at the origin.
zr: Absolute coordinates of Point Z and Point R (See the figure)
g: The cutting amount of each machining (positive)
ij: The lengths (positive) in the directions of X and Y in machining area (see the figure) (the
machining efficiency will be higher when i> .
k: Allowable amount at the end
t: The machining width shall not exceed the tool radius xt%
d: Tool radius compensation number (01~99)
f: The feedrate in xy plane

e: The feedrate during cutting in, the feed is at 8Xe feedrate 1mm before cutting in.

(2) User macro body
0 9802;
#27=#[2000+#7];
#28=#6+#27,
#29=#5-2"#28;
#30=2"#27"#23/100;
#31=FUP[#29/#30];
#32=#29/#31;
#10=#24+#28;
#11=#25+#28;
#12=#24+#4-#28;
#13=#26+#26+#06;
GO0 X#10 Y#11;
Z#18;

#14=18;
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DO1;

#14=#14—H#17;
IF[#14GE13]GOTO 1;
#14=#13;

N1 GO01 Z#14 F#8;
X#12 F#9;

#15=1;

WHILE[#15 LE #31]D02;
Y[#11+#15*#32];

IF[#15 AND 1 EQO0]GOTO02;
X#10;

GOTO 3;

N2 X#12;

N3 #15=#15+1;

END2;

GO00 Z #18;

X#10 Y#11;

IF[#14 LE#13]GOTO 4;
GO01 Z[#14+1F[8*#8];
END1;

N4 M99;

3.10.13 External Output Command

Besides typical user macro instructions, the following macro instructions (external output
instructions) may be executed.

(a) BPRNT
(b>  DPRNT
(c) POPEN
(d> POLOS

These instructions are for the purpose of outputting values and texts of variable through RS232
interface.
These instructions shall be instructed in the following order:
1. OPEN instruction: POPEN
Get external I/O equipment interface ready before outputting a series of data instructions.
2. Data output instruction: BPRNT and DPRNT
Execute the necessary data output instructions.

3. Close instruction: POLOS
The instruction shall be used at the end of all data output instructions to disable external 1/0
devices and interfaces.

3.10.13.1  Open command: POPEN

POPEN;
While an external I/O device and its interface is executing an instruction, the instruction shall be
executed to output DC2 control code from the NC side before outputting a series of data instructions.

3.10.13.2 Data Output instruction BPRNT DPRNT

(1) BPRNT[a #b ]TQL————]

!

Character Variable Number of the effective digits after decimal point
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The output of characters and binary output of variables are performed during the execution of
BPRNT instruction.

(a) Characters: Instructed characters output as ISO codes. The characters that can be

instructed include:

» Latin letters (A~2)

» Number

» Special characters (*, /, +, -)

“*” is output as a space code.

(b) Since all variables with a decimal point will be saved. The number of the valid digits after
decimal point is indicated with the parentheses following a variable instruction. The variable
value that takes the digits after decimal point into account is indicated with a 2-character data
(32bit) and starts from high byte outputting in binary data.

(c) EOB codes outputs with ISO codes after outputting instruction data.

(d) The variables of <Empty> cannot be output (with 114#p/s alarm)

(2) DPRNT[ _a  #b [cd]
LDigits after the decimal point
Digits before the decimal point
Variable

Character

The output of characters and digits of numerical values may be performed with ISO codes during
the execution of DPRNT.

(a) Refer to the descriptions for the points (a), (c) and (d) of BPRNT instruction.
(b) During the output of a variable value, the variable number is specified after character #. Here
the numbers of the digits before and after decimal point are specified in parentheses.

The number of digits of a variable value starts from high-byte valid digit. Each digit and its
decimal point are output through ISO codes.

The number of digits of a variable value starts from high-byte valid digit. Each digit and its
decimal point are output through ISO codes.

A variable value consists of up to eight digits. If its high-byte digit is 0, then no code will be output
when No. 315 parameter PRT=1 and space code is output when PRT=0.

The digit after the decimal point is not 0, the number after the decimal point can be output in any
time. When it is 0, the decimal point does not output. When the symbol is in the case of the negative
(+) and the parameter 318 PRT = 0, + is output the space code. No code will be output when PRT=1.

(For example 1)

BPRNT [C**X#100[3] Y#101[3] M#10[0]]

Variable value:

#100=0.40956
#101=-1638.4
#10=12.34

Output: X410Y-1638400M12;

(For example 2)
DPRNT[X#2[53]Y#5[53] T#30[20]]
Variable value:
#2=128.47398
#5=-91.2
#30=123.456
1. Parameter 315 PRT=0
Output: X__ 128.474Y-_ _ 91.20T_23; (Here, the “_” expresses the space symbol)
2. Parameter 315 PRT=1
Output: X128.474Y-91.20T23;
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3.10.13.3 Close Instruction PCLOS

PCLOS
To release the machining link of external I/O unit, the instruction is specified at the end of all data
output instructions. DC4 control codes are output through NC.

3.10.13.4 Necessary Setting for Using the Function

(1) Set No.341 parameter so as to use the output unit RS232C for communication outputting

(2) Set all data (baud rate, etc) of the RS232C interface for one of No. 310 to 313 parameters
according to the above output unit predetermined for No.341 parameter.

(3) Set the ISO codes as output codes

(4) Set N0.315 parameter so as to determine whether to put space for the preceding 0 when
outputting data with DPRNT instruction.

0 3 1 5 PRT

7 6 5 4 3 2 1 0

The leading zero is treated by PRT DPRNT instruction as follows during the output of data.
0: Output space 1: Not output

3.10.13.5 Cautions

(1) It is unnecessary to continuously set the open instruction (POPEN), data output instruction
(BPRENT, DPRNT) and close instruction (PCLOS). After setting the open instruction at the beginning
of a program, it is not necessary to set the open instruction until the close instruction is set.

(2) Open instruction and close instruction should be set in pair without omission.

That is, close instruction shall be given at the end of a program. It is impossible to individually set the
close instruction without the open instruction

(3) Reset the data output instruction in the execution of stop program and cancel the data that
follows.
If the reset process is instructed by with M30 or a similar instruction at the end of a data output
program, you need to specify the close instruction at the end of the program and to wait until all data
is output before the start of M30 or other reset process.

(4) It is necessary to select Macro B and /O interface for the function.

3.10.14 Macro interruption function (Macro B)

If an interruption is input for NC between M96 PX X X X; and M97; blocks, control will go to PX X
X X program.
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MoE
Prxxx;

| Interruption O wxxx;

I (UIMT) |

= |

I

{ i

| |
| M99 (PO

Setting M99; program returns from the original program. The sequence number of the original

program returned to may be set with address P.
(Note 1): Refer to Appendix 11 for the details of the functions of macro.
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(Note 2): Make sure to refer to the operation manual supplied by the manufacture of the machine when
using this function.

3.11 Tool Life Management

Tools are divided into serial groups. Specific tool life (in time or number of cycles) is specified for
each group. The so-called tool life management function refers to the capability of totalizing the tool

life of all groups in service and replacing a tool in the predetermined order in the same group.
Note: Tool life management function supports the corresponding system function.

3.11.1  Setting of the Tool Groups

The order of the tools in each group and the life of each tool are preset in the NC device in the
following format.

Format Meaning
O oooo Program number
G10L3 To set the beginning of the tool groups
P ooo LAAA The group number of the N01~128 is
followed with the P
TAAAAH O O D oo The tool life of the 1~9999 is followed with
TAAAAH O O D oo the L. (Note 1)
: (1) T closes to the tool number
TAAAAH O O D oo; (2> H closes the tool length offset number
P ooo LAAA; D closes to the tool compensation
TAAAAH O O D oo; number
; (N) J Tool sequence selection (1), (2) till to
G11; the (N)
MO02(M30);
} The data of the next group
Tool group setting ends
End-of-program
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The setting procedures are as follows:

(i) Like the general DNC functions, press in “EDIT” mode after activating the DNC
communication interface. Programs will be loaded into the part program storage and get ready for
display and edition.

(i) In storage mode, perform a cycle starting operation so as to run the programs. Data will be
saved in the tool life data area. At the same time, the tool life data of all tool groups saved earlier will
be deleted and the tool life counter cleared. Once data is saved, it will not lose even after power
failure.

(iii) In the operation of Step (i), perform a cycle starting operation in DNC mode and save the
contents of the program directly into the tool life data area through RS232. Now display and edition
cannot be performed as Step (i).

Note 1: Whether tool life will be indicated in time (min) or frequency (number of cycles) shall be set by
parameter (309—LOTM)

Note 2: One of the following four groups may be selected for tool group number and tool numbers (309—
GST1,GST2)

In any type of combination, up to 256 tools can be saved. At most 16 groups can be selected for group @,
each group having 16 tools. Group @ may have 32 groups at most and each group may have 8 tools, and so
on. A type of combination may be changed by modifying its parameters and then switching off and on the
power supply.

Group No. Tool No.
) 16 16
@ 32 8
® 64 4
@ 128 2

Note 3: H codes and D codes can be omitted when they are not to be used.
Note 4: The same tool number may appear for many times or appear in any position in set data. The
following is an example of program format.

00001;

G10L3;

PO01 LO150;
T0011 HO2 D13;

T0132 HO5 DO08; } The 1% group data
T0068 H14 D16;

P002 L1400;
T0061 H15 DO7;
T0241 H25 DO4; The 2" group data
T0134 H17 DO3;
T0074 HO8 D21;
P003 L0700;
T0012 H14 DOS; The 3" group data
T0202 H22 DO2;
G11;

MO02;

Note: The tool group numbers specified by P are not necessarily continuous and all savable tool groups
need not to be set.

3.11.2 Specification in the Machining process

Tool groups are set by T codes as follows in machining processes.
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Program format

Meaning

To use tool group number + tool life
administration invalidation number (Note 1) at

the beginning of the next M06 instruction.
The tools specified by oooo (Note 2) are

MO6Tooom; concluded and those specified by VV V'V
Hoo: are started.

=
o 99 : The tool offset specified by valid
DOO { group number

et 00 : Cancellation of tool length offset
TAAAAN S { 99 : The tool compensation specified by

valid group number.

MOB6TVVVV, 00: Cancellation of tool compensation

To use the tools set by AAAA after the
next M0O6 instruction.

Tool end number V'V V'V and tool start
number AAAA
End of machine program

Note 1: It is set by tool life administration invalidation number AAAA from T 000 0 to TAAAA as
common T code instructions without tool life administration. When T tool code AAAA plus
group number is specified, the tool life administration of the concerned group is administrated.
Tool life administration invalidation number is set by parameter.

For example, when the value is 100, T0000 through T0100 will be output as common T codes. When T0101

is specified, the T codes of the tools in No.1 group that have not reached their service life will be output.

Note 2: The above program format is used for tool return number instruction mode. Tool return
instruction is required for tool change. It is not required for other instructions. After that, the T
codes of M06 can be neglected. Now the similar tool change operation is performed as above.

The following is an example of the program format whose tool life administration invalidation number is

100 in a tool return number instructing method.

Program format Meaning
T0O101; The 1 group used tool is followed with the next M06 code.
............... End of the currently used No.0003 tool and start of
M06T0003 using the 1% group of tools
G43H99; The setting of the tool length offset number used in the
............... 1% group
G41D99;
............ The setting of tool offset number used in the 1% group
Doo
............ Tool compensation retraction
HO00;
............... The retraction of the tool length offset
TOO0OS5;
........................... The 0005 tool is used the next M06 code.
MO06T0101;

The 0005 tool starts after the 1% group tool ends.
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3.11.3 Performance of the Tool Life Management

3.11.3.1 The Calculation of the Tool Life

(1) When tool life is determined in time (min)

Now, TAAAA (ANAA /A =tool life administration invalidation number+tool group number) and
MO6 are instructed in succession. MO6 is specified in machine program again. In cutting method, the
actual time of tool usage is calculated by specified time interval (4s). The time for single block stop,
Feedrate, rapid traverse (positioning), dwell, etc is not included. The maximum set life value is
4300min.

(2) When tool life is determined in number of cycles

Whenever a cycle starting operation is performed, it operates until MO2 or M30 is instructed and
NC reset. Then the counter for the used tool group increases by 1. The counter increases by 1 even a
group is instructed for several times in the same program. Life value is up to 9999. Each group of

calculated life and contents of counter will not lose after power failure.
Note: For specifying life in number of cycles, EXTERNAL RESET (ERS) or RESET AND REWIND (RRW)
signal is input in NC when M02 or M30 is executed.

3.11.3.2 The Signals Both the Tool Change and Tool Change Reset

Another tool will be selected in the predetermined order after the end of tool life. When the last
tool in the same tool group has reached its service life, a tool change signal will be given. The tool to
be changed is displayed on LCD. Then the relevant group number is specified and tool change reset
signal input or MDI panel (see 3.11.4.3) operated. All data such as life counter *,@, etc (see 3.11.4.2)
are cleared. All tool groups are changed and reset when tool change signal is automatically released

at the end of tool life. After machining is restored, the group starts selection from the first tool.

Note: For specifying tool life in time, tool change signal is output once it has reached service life and
machining goes on until the end of program. For specifying tool life in number of cycles, tool change
signal is output in case of M02 or M30 reset at the end of tool life.

3.11.3.3 New Tool Selection Signal

When a new tool is selected from a group, tool T code and new tool selection signal are output at
the same time. When a new tool is selected, the signal may be used for the automatic measurement
of tool compensation.

3.11.3.4 Tool Skip Signal

It is possible to forcibly change a tool even it has not reached its service life.
(1) Set the group where the tool is and input tool skip signal. Use the next T code instruction to select
the next tool in the group.
(1) Input tool skip signal without specifying a group number but assuming the selected tool is
specified. Follow (i) for other issues.
Following (l) or (II) shall be set by parameter. Service life starts from 0 no matter which method is

followed. However, output a tool change signal when the tool skip signal inputs the last tool.
Note: When STL or SPL or both of them are lit, it indicates that what is input is neither tool change signal nor
tool skip signal.

3.11.4 The Display and Input of the Tool Data

3.11.4.1 The Display and Modification of the Tool group Number

In the part program storage and edition area, tool group data may be displayed and modified like
189
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the edition of common programs. As described in Section 11.1, modified program shall be executed;
otherwise it cannot be saved in the tool life data area.

3.11.4.2 The display of tool life data during the execution of machine program

Pressing the key of the DIAGNOSIS| twice in any mode displays the first page of tool life data in
the following format on the screen of LCD.

Group No. Life
—I |_ . Currently used number
TOOL LIFF | DATA 01 : 00001 NOO12 f
SELECTED GRP 001 «—-
GRP 001 - LIFE 9800 COUNT 6501 «———1— Life counter
0034 *0078 *0012 *0056
0090 @0076 0032 0098 Tool number in the group 1
0054 0010 0099 0087 *: Tool life end
0077 0066 0055 0024 (@): Tool is being used.
GRP 002: LIFE 0500 COUNT 0112 #: Tool has been skipped
0011 *0022 0201 0144
*0155 *0066 0176 *0188 Tool number in the goup 2.
#0019 0234 0007 0112
0156 0090 0016 0232
GRP TO BE CHANGED :
o003 006 012 013 O014——"———————— — | Tool group number to be changed
N LSK INC

Two groups of data are displayed on each page. Pressing the page turning button m displays all
data groups in sequence. Tool change signal may be given to up to 5 groups, which are displayed at

the bottom of each page. For 6 or more groups, an arrow will be indicated in the diagram.
To review the data, select address N, enter the group number and press the | INPUT] button, or

pressure press the CURSOR m button to move the cursor to the GRP of the next group and to display
its data.

3.11.4.3 Presetting of the Tool Life Counter

The MDI mode should be selected for modifying the life counter.

(I) Poooo and press the INPUT] button.

In this case, the group counter that is identified by the cursor is preset oooo while other data in
the group remains unchanged.

(II) Type in P—9999 and press the INPUT] button
All the executed data in the group identified by the cursor including * are cleared. It functions as

the reset of the tools in the group (see Section 3.11.3.2).
3.11.5 Other Cautions
Part program storage and edition area will reduce the storage area in the last part for the purpose

of tool life data area. When data is saved in the part program and edition area in EDIT mode as
described in Section 11.1, more area will be occupied.
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3.12 The Indexing Function of the Index Worktable

The 4™ axis (e.g. Axis B) may be used for the indexing of indexing work. Indexing instruction only
employees the angle specified by Address B. The process becomes simple as it is unnecessary to
set the M codes for worktable tensioning and releasing.

3.12.1 Instruction method

3.12.1.1  Input Unit

Decimal point, B 1...1° does not be used.
Note: When a decimal is used, PS alarm will be given one the digits after it are instructed. (N O
180) means that the value less than 1° cannot be instructed.

3.12.1.2 Absolute / incremental instruction

Absolute / incremental instruction can be instructed by G90/G91.
Absolute / incremental instruction can be instructed by G90/G91.

Incremental instruction G 91 B—45; Indexing of negative rotation 45°

45°

G90B45;

—90° G91B-45;

The point A in the above figure is the actual position. The mentioned instruction moves as shown
in the above figure.

3.12.1.3 Concurrent Controlled Axes

Axis B shall be individually specified. PS alarm will be given when X, Y, Z or the 5" axis is
instructed along with Axis B (NO181).

3.12.2 The Minimum Movement Unit: 0.001 degree/pulse
3.12.3 Feedrate

As a rule, the feedrate of axis B is a rapid one regardless the state of Group 01 G codes (G 00,
GO01, G02 and G03). When Axis B is instructed in G 00, GO1, G02 or GO3 mode, the G 00, G01, G02
and GO3 in the blocks regarding other axes are still valid, and hence it is not necessary to specify G
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00, G01, G02 and GO3 again.
G01 X10 F5; Axis X operates at cutting feedrate.
B45 ; Axis B operates at cutting feedrate.

X29 ; Axis X operates at cutting feedrate. (GO1 is still valid.)
Dry run is disabled.

3.12.4 The Clamping and Release of the Indexing Worktable

The clamping and release of indexing worktable is automatically performed before and after the
movement of Axis B.

(1) Indexing sequence A

Tothe

Rxis Binstructs i next block

Felease (D
End of release (DN

~]
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Axis-B servo enables

\ AN

Axis B o reversely rotate

(A
Clamping (Do
End of clamping {Ch
(2) Index sequence B
To the
Axis B instructs [ next block
Release (DO} C ;W {
End of release (D) \/ [ ‘
Axis-B servo enables ; \ M—
Axis B to reversely rotate | r\ [
"y

Clamping (DO
End of clamping (DI}

7

Positioning check is always performed at the Point A when the above indexing sequence A/B is
selected by parameter setting.

Note 1: Clamping or releasing signals are cleared when the NC is reset in the waiting state after clamping
or release. NC unit then completes the waiting state and enters into reset state.

Note 2: In clamping or releasing mode, these states remain unchanged even the unit is reset, namely the
sequence of release or clamping cannot be automatically executed through reset, but clamping are
releasing signals are cleared.

Note 3: The waiting state after clamping or releasing is displayed in diagnosis mode display state

(DGN701-BCNT).
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3.12.5 JOG/Step/MPG

Operations in Jog/Step/MPG mode cannot be performed for Axis B. However it may return to the
reference point in Jog mode. Travel stops once the axis selection signal becomes “0” when manually
returning to the reference point. Clamping instruction is not performed. In order to avoid the problem,
set the sequence program on the machine side so that the axis selection signal will not become “0”
before returning to the reference point.

3.12.6 Other Cautions

(1) The indication of the actual position on the screen of LCD, indication of external position and

the indication on the screen of COMND have a decimal point.
For example: B180.000

(2) Whether the absolute coordinate value inside the NC of the B axis is used the 360° full circle
which is set by the BIT4 (IRND) of the parameter 314.

(i) when IRND=0, absolute coordinate is rounded to 360° and starts from 0° position. If G90
B720; is specified, Axis B rotates by 720° (2 turns) and the actual position indication and absolute
coordinate is 720°.

(i) When IRND=1, absolute coordinate and the actual position are rounded to 360°. However
the rounding of absolute coordinates is performed after the travel for increment determination. That is,
if G90 B720; is specified from 0° position, Axis B will rotate by 720° (2 turns) and absolute coordinate
will be 0°. Now the actual position changes as follows:

0°—90° —180>—270~— 0>—90°—*180°— 270°—>0°,

The result of 360° rounding, absolute coordinates and actual position are displayed between 0°
and 359°.

For the RELATIVE in the display of the actual position (ABSOLUTE RELATIVE), rounding is only
performed when parameter No. 007 PPD=1.

No matter it is in the condition of (i) or (ii), the mechanical coordinate system often uses 360° for
rounding. When automatic return to the reference point is specified, (G28) calculates the amount of
movement with the mechanical coordinate system. The movement between the intermediate point
and reference point is less than 360° (on turn).

(3) The following description can be gained by the BIT7 (IM15) of the parameter 314.

When IM15=1:

(i) Axis B instruction shall be always considered as absolute instruction regardless the G90 or

G91 mode.

(i) The rotating direction is positive.

(i) When M15 is pacified in the same block as the Axis-B instruction, the rotating direction is
negative.

45°
IM15=1

IM15=1

SHlIDN
[M15=0 IM15=0

Bd5; B315MU;

Note: Though M15 is processed inside the NC, FIN signal returns to the NC because MF and M
codes are sent to the machine side.
(4) During the movement of Axis B, Feedrate, reset and emergent stop are valid. Proper
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workpiece shall be done on the machine side in order to prevent stop in midway.
(5) When the option is adopted, the additional axis servo ON signal (*8VF4) will become invalid.
(6) Standard additional axis still applies to the requirements, parameters and inter-unit
connection that are not described in the instruction manual.
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Chapter Four Operation

4.1 Power ON/OFF

41.1 Power ON

Make sure all parts of the machine are wired correctly and secured.

Press “POWER ON” button for 1-2 seconds to switch on the system power.

)
2) Switch on the machine power according to its manual.
)
) Make sure there is figure on the LCD after seconds as switching on the machine power.

4.1.2 Power OFF

1) The CYCLE START lamp on the panel should be turned off.
2)  All movable parts of the machine have been stopped.

3) Emergency button is pressed.
4) Above items are confirmed, press “POWER OFF” key for 1-2 seconds to cut off the system

power.
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5) Cut off the machine power by following its manual.
Note: Don’t press keys on MDI keypad while power ON/OFF the machine.

4.2 Program Lock

When the switch of the program lock is set to “O”, related settings and program contents are
protected, and they cannot be altered and edited. When the switch of the program lock is set to “1”,

related settings and program contents are not protected, and they can be altered and edited.

When the switch of the program lock is set to “0”, there are two protection types:
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1) When the switch is off, all settings and program edit can not be executed. Related operations
can be performed until the key switch is ON.
2) When the switch is off, only program EDIT can not be executed.
Note: These two protection types can be switched between each other by parameter 10
BIT 6 (SETE) .
Section 4.4.8 of this manual gives detailed information for which functions are

protection type 1, and which ones are type 2.

4.3 Related Operations to Machine Panel

4.3.1 Machine Panel

Functions of operation panel and layout of switches vary with different machines. Only a typical
panel is introduced here, please refer to the related contents of machine tool manufacturer’s manual
for details. This chapter only introduces operation panels of 3-axis and 4-axis control system (the
operation panel of 5-axis control system is approximately the same as that of 3-axis and 4-axis

control systems).
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Chapter Four

Part 2 Operation

SH3asN
LJ

H3SN

EH3SN
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4.3.2 Emergency Stop (red)

In the emergencies, movements of all machine axes are stopped immediately by pressing

Emergency Stop button. At the same time, the button is locked in the stop position.

The button is released by turning it CW or CCW.

Note 1: Excitation signal (machine power) is cut off after this button is pressed.
Note 2: NC unit is on a status of reset.

Note 3: Make sure all troubles are removed prior to releasing the button.

Note 4: After this button is released, return to reference point with manual operations or G28

code.

4.3.3 Mode Selection
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HEE

Mode Functions
‘@
(1) Programs in the memory can be performed
s (2) The sequence number of programs in the memory can be
Auto mode searched
(MEMORY)
© Used for the following operations:
E (1) Save program in the memory
R (2) Program alteration, insertion and deletion
Edit mode (EDIT) (3) Output programs from the memory and edit other programs
‘B
MDI Data can be input manually by MDI and machine operation panel.

MDI mode (MDI)

®

MANUAL Execute jog feed and rapid traverse.
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Manual mode (JOG)

‘@

MPG Handle feed

MPG (HANDLE )

&
MACHINE
ZERD Reference return

Reference return
(REF)

DNC Execute parts machining programs which are sent from USB

ONC interface to DNC storage area

DNC mode
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4.3.4 Operations Related to Manual Operation

In addition to operating automatically by program, the switch can be used for the following
manual operations.

4.3.4.1 Jog Feed

Machine can be operated by jog feed.
1) Select “MANUAL” mode.

2) When rapid move function is invalid, select move axis, and the machine moves along the

seleted direction.

Note 1: Two axes can be controlled simultaneously by manual operation.
Note 2: After power on, the selected axis will not move immediately even the “mode

selection” is set to “MANUAL” position. Now it is necessary to reselect an axis.

3) Select jog federate

Feedrate
Switch position | Lead screw for feed in metric unit | Lead screw for feed in inch unit
mm/min inch/min inch/min mm/min
0% 0 0 0 0
10% 1.0 0.04 0.02 0.508
20% 14 0.055 0.208 0.711
30% 2.0 0.079 0.04 1.02
40% 2.7 0.106 0.054 1.37
50% 3.7 0.146 0.074 1.88
60% 52 0.205 0.104 2.64
70% 7.2 0.283 0.144 3.66
80% 10 0.394 0.2 5.08
90% 14 0.551 0.28 711
100% 20 0.787 0.40 10.2
110% 27 1.06 0.54 13.7
120% 37 1.46 0.74 18.8
130% 52 2.05 1.04 26.4
140% 72 2.83 1.44 36.6
150% 100 3.94 2.00 50.8
160% 140 5.51 2.80 711
170% 200 7.87 4.00 102
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180% 270 10.6 5.40 137
190% 370 14.6 7.40 188
200% 520 20.5 10.40 264
210% 720 28.3 14.40 366
220% 1000 39.4 20.00 508
230% 1400 55.1 28.00 711
240% 2000 78.7 40.00 1016

Note 1: Values listed in the table vary with different machines.
Note 2: Error of the federate listed in the above table is approximately * 3%.

4) Rapid traverse

Ju

RAPID

1) Select “Manual” mode
2) Press [Rapidkey to make rapid function valid
3) Select one of rapid override from FO . F25%. F50% and F100% (Standard panel has
selections of FO . F50% and F100%)
4) Select move axis, the machine moves along the seleted direction.
Note 1: The federate, time constant and acceleration/deceleration mode for manual rapid
traverse are the same as the rapid traverse commanded by G00. FO feedrate is set by
NC parameter 113 of the system. F25%. F50%. F100% and rapid federate are in
proportion.
Note 2: When the machine has a storage-type travel limit selecting function, the axis with
the function of reference point return can be set by the system parameter 10 BIT 0.
If the RAPID key is pressed after power on or emergency stop but before reference
point return function is performed, the feedrate will not change into rapid feed but
maintain at a Jog feedrate. This is because storage-type travel limit does not take
effect before the manual reference point return, thereby preventing the machine

from quickly reaching the end of travel.
4.3.4.2 Handle Feed (MPG)

Accurate adjustment for the rate of the machine feed can be done with a manual pulse generator
(1) Select “MPG” mode
(2) Select move axis
(3) Turn the handwheel of the MPG
CW........... + direction
CCW............ - direction
(Direction varies with different specifications of machine tool manufacturers)
(4) Amount of movement: the following selection switches are fixed on the panel or handheld
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unit. x1 indicates that movement amount is multiplied by 1; while x10 indicates that
movement amount is multiplied by 10; x100 indicates that movement amount is

multiplied by 100.

MOVEMENT AMOUNT OF EACH SCALE
Input system <1 x10 x100
Metric unit 0.001mm 0.01mm 0.1mm
Inch unit 0.0001inch 0.001inch 0.01inch

Note 1: If the MPG rotates at a speed over 5 revs per second, rotation amount of MPG will
differ from the move distance of the machine. Therefore, do not rotate the MPG too
fast.

Note 2: When override %100 is selected and the MPG is turned quickly to make the tools or
work table move at “rapid traverse” rate, the machine will be subject to impact if it is
stopped abruptly. The selection automatic acceleration/deceleration function is also

active for JOG feed. Therefore, it may reduce mechanical shock.
4.3.4.3 Manual Absolute Value

For manual absolute value setting, please refer to “Menu switch function”.

;El When the switch is ON, move amount of manual operation is added to coordinate axis.
i (1) When manual absolute switch is ON, coordinates vary with the manual operation.
o X axis
o |
o
=
o
g PO By JOG operation
AT -
FP1
= Z axis
0

(2) When manual absolute switch is OFF, coordinates do not change.

!

P1
02 -2

Y1 Y3

01 X1

(Example) There is a program block as follows:

G01 G90 X100.0 Y100.0 F100; @
X200.0 Y150.0 ; @
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X300.0 Y200.0 E)
a) When the above block ) has been performed, block @) is performed after manual operation

(Move 20.0 in X direction, move 100.0 in Y direction )

¥
__»e(220. 0, 250, 0)
(120.0, 200. 0) Pt
e \Absolute switch is OFF
JOG (200.0, 150. 0}
operation
Absolute switchis ON
(1000, 100, 0)
kit L
Ahsolute SE”:CH 15 OFF(BOO- O, 275 O)
s

(200. 0, 225. 0 T .
T Absolute switch is ON

(150. 0, 200. 0)
-="7TR00. 0, 200, 0)

e
-

JOG — -
operation

(200. 0, 160. 0)

(150.0, 125. 0)
(100. 0, 100. O)

b) Press FEED HOLD key during the execution of the block 2. After manual operation (Y+75.0)
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is performed, press CYCLE START key to release hold mode and continue the execution.
c) Press FEED HOLD key during the execution of the block ). It resets after manual operation

(Y+75.0) is performed. Execute block 2 again.

(300. 0, 275.0)
(200.0,225.0) =
(150. 0, 200. ( e
QS Z AL U,)//’ ~¥---Absolute switch is OFF
(300. 0, 200.0)

d) When manual operation is followed by a single axis command, only the specified axis returns
to its programmed absolute position.

N1 GO01 G90 X100.0 Y100.0 F5000;

N2 X200.0;

N3 Y160.0;
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Absolute switch isDON
|

!

JOG operation f S ~ Absolute switch is OFF

N3
N2
N1

e) When manual operation is followed by an incremental command, the position that the tool

moves to is the same with that is commanded while manual absolute switch is set to OFF.
Note: When tool radius compensation C offset is enabled, insert manual operation. The
actual move path of the tool is as follows:

(1) Manual absolute switch is OFF
When tool radius compensation C is enabled, if Manual Absolute switch is turned off for

manual operation. After restart, the tool will move horizontally by the inserted move amount of

manual operation.

JOG operation — /

Tool nose path

Programmed path

(2) Manual absolute switch is ON
If Manual Absolute switch is set to ON for manual operation in the tool radius compensation C
mode. The automatic running path of the tool by absolute command after reset is as follows: The tool
path for the blocks after manual operation runs parallel to the vectors of the origin of the next block.
Tool path is determined by the vectors between the next two blocks. In corner machining with
intervention of manual operation, the tool path calculation is identical with the above.
If the program is composed of incremental commands rather than absolute commands, tool path
is identical with that when the Manual Absolute switch is set to OFF.
(a) Perform manual operation in block execution
Example 1 In the programming path (PA—PB—PC—PD) of the following figure, the tool is
moved the point PH between PA and PB to the point PH' by manual operation provided Feed
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Hold key is pressed.
The end point PB of the current block transfers to point PB’ due to the offset as a result of manual

operation and the vectors VB1 and VB2 of the original point PB also trasfer to VB1’ and VB2’

Vio1!

,-*ff \\
VEZ P s W1
™

VE1

Tool nose path before JOG operation
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JOG operation

FH’

It's not required to compensate the vector between the next two blocks (tool path from PB to PC

and the path from PC to PD). New vector with compensation (VC1'VC2') is generated from mutual
relationship between the two blocks (tool path from PB' and PC to PD, and the path from PC to PD).
However, the vector VB2' is identical with vector VB2, the offset can not be correctly executed on the
tool path between PB' and PC. However, for the blocks after point PC, tool offset can be executed
precisely.
Sample 2 If manual operation is inserted in corner machining in case of tool radius
compensation, the tool path after manual operation will be determined by the same method as
Example 1. Vectors VA2', VB1'and VB2'in the following figure are gotten by transferring the
vectors VA2, VB1and VB2 separately by a jog move amount. New vectors result from vectors
Vcq'and Vo, Blocks after point PC will be precisely executed by tool radius compensation.
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Vi1

Py .

VE2

WE1
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Wal'

(b) If manual operation is inserted after the execution of a block, the vectors VB1 and VB2 for the
end points of the current block will be moved in parallel, and the method for determining the following
path is the same with (a) . MDI operation can be inserted after a block is executed by a single block
function. The tool path after MDI operation is the same with that after the insertion of a manual
operation.
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4.3.5 Manual Reference Point Return (reference position)

Manual operation may be used for zero return:
1) Select “Machine Zero” mode.
2) Select zero return direction for each axis to make it move towards the reference point.
The machine rapidly moves to the deceleration point and then move towards to the reference
point at speed FL (parameter Number 114). Rapid traverse override is still valid in rapid move.
3) Machine stops at reference point and reference return indicator lights up.
Note 1: Indicator lights up after return to reference point. If it still in machine zero return
mode, the machine can not be operated by jog mode.
Note 2: Turn off the reference return indicator by the following operatios: (1 )Move away

.-f// \\
VEz 7 S\, Ver

Frogrammed path
(absolute)

Tool nose path
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from the reference point (2) Press Emergency Stop button.
Note 3: For the distance to the reference point, please refer to the manual supplied by
the machine manufacturer.

4.3.6 Related Operations in Automatic Running

The machine can operate automatically by programs.

4.3.6.1 Start Automatic Running

Steps for starting and running programs stored in memory:

(a)
(b)
(c)

Select program Number. Refer to 4.4.16 “Program Number Retrieval”.

Select automatic operation.
Press “Cycle Start” key to sart automatic running. At the same time, “Cycle Start’
indicator lights up.
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Note 1: Press “Cycle Start” key in “Edit” mode. Programs read in are stored. The
way of storing is the same with that of press key in parameter setting.
Note 2: “Cycle Start” key is invalid in the following conditions:

(a) Feed Hold key is pressed.

(b) Emergency Stop key is pressed.

(c) Reset signal is enabled (Contact machine tool manufacturer for
dedails)

(d) Mode Selection switch is set to a wrong position (excpt AUTO, DNC,
EDIT and MDI mode)

(e) When sequence Number is being retrieved.

(f)  When an alarm is being given.

(g) Automatic running is selected.

(h) When NC system is unprepared (NO READY) .

4.3.6.2 Stop Automatic Running

Press Feed Hold key.
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Press Feed Hold key, and feed hold indicator lights up, cycle start indicator goes out.
(a) If the tool is running, feed decelerates to stop.
(b) If the machine is in Stop state, it will not continue in this state, and the same as “Feed
Hold” state.
(c) The machine stops after M, S, T or B functions are executed.

4.3.6.3 Auto Mode
4.3.6.3.1 Storage area capacity of executed program in AUTO mode

In AUTO mode, storage area capacity of executed program is 256K bytes. For available
space, switch the page to program check page or program page in Edit mode, press
key first, and “@CAN?” is displayed on character column, then press key, the system will
switch to program list page automatically, available space of storage area is displayed on the
character column.

4.3.6.3.2 Transmit the machining program to the memory by USB in the Auto mode
4.3.6.3.2.1 The related parameter with the function of the USB transmit program

When USB interface is used for transmission, set parameter of USB interface first, related
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parameters are NC parameter N0340 and N0O341.If USB interface is used as a input or output
unit, set NO340 and N0341 to 0 separately.

NC PARAMETER NO. 13PAGE 00033 N0O033

—t
oo
[e=]

4.3.6.3.2.2 Transmit machining program from U disk to the memory by USB interface

Steps: 1) Press L “ key on NC unit, and related pages are displayed on LCD;
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2 )Press expanded key “ on the small keyboard, and U disk operation, DNC storage
area, DNC program page selection can be displayed;

PROGRAM CHECK 00005 NO110
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I U-DISK
3) Press key on the small keyboard, operation options are displayed. The
contents of the option can be selected by moving yellow cursor by UP/DOWN key.

ROGRAM: FTLE ACCESS 00005 NO110
OPERATION
Copv program (DNC Vol. = UshDisk) in DNC mode
Directory of DNC Vol. in DNC mode

Copy program (UsbDisk—=NcRam) in edit mode

Copy program (NcRam—UsbDisk) in edit mode

LSK %% INC EDIT 14:58:16 |
K

|| U-DIS YES RETURN |

4) When the yellow cursor is moved to “Copy program (UsbDisk->NcRam in edit mode”,

o
)
=1 YES : - . :
N press key to display file list of the machining program on U disk.
'co 00001 NO832
@
3 Total size:160M Byvtes. All DNC programs :1 .The free
[=r size:153. 5296MBytes
o
S FILES [s1zE®BYTE) |
983Ma=$ERIE T £ E RIER 1314
196 FEF44. txt 2693
vulR4 (0. 02). NC 6784743
260K. TXT 266852
P
LSK %k INC EDIT | | 16:27:48 |
COPY REFRESH| RETURN

5) Machining program needed can be selected by moving blue cursor with UP/DOWN key.

Press ﬂl key on the small keyboard to transmit the machining program to the
memory. It will prompt: copy completion after machining program duplication is finished.
Program Number on the upper right and program sequence Number are changed. If
Copy key is pressed in non-edit mode, it will prompt: operation is valid only in edit
mode.
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: Copy program (UsbDisk—NcRam) 09001 N9001

Copy completed
Total size:160M Bvtes. A1l DNC programs :1 . The free
size:153. 5296MBvtes

FILES [s1zE(BYTE) |
983Ma = NI I £ B PR IZ V1. 0. txt 1314
983M-H-VhritE 3} 55 JJ B 7 2 /720090925, txt 631
1961274, txt 2693
vulR4 (0. 02). NC 6784743
260K. TXT 266852

P

LSK e INC EDIT 16:28:08

COPY REFRESH]| RETURN

key is used to load data;

key is used to refresh contents on the screen. Usually, screen refresh is needed to update
the contents when plug in or pull out U disk.

key. Generally, there is no return key in the system for user to return the list of higher level on
expanded menu.

4.3.6.3.2.3 Output machining program from program memory to U disk by USB interface

Take USB interface as output unit, set parameter N0341 to 0O;
Steps: 1) The same as the way of program input, switch the page to U disk operation page, and
enter U disk operation items;
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PROGRAM: FILE ACCESS 00033 N0033

OPERATION
Copy PRO. (UsbDisk—DNC Vol.)in DNC mode
Directory of DNC Vol. in DNC mode
Copy PRO. (UsbDisk—NcRam)in edit mode
Copv PRO. (NcRam—UsbDisk)in edit mode
LSK s INC EDIT 14:56:03 |
|| U-DISK YES RETURN |

2) When the yellow cusor is moved to the position “Copy PRO. (NcRam->UsbDisk) in

YES
edit mode”, press key to display file list of machining program in U disk.

In Edit mode, key in program Number to be input, for example: program 00002,
S—COPY

that is, key in 2, and then press key, program O0002 is input to U disk.
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A_COPY
Press ;I key directly in Edit mode to copy all programs to U disk, and the
file name is “983 Pro.txt”.

ROGRAM: Copy program (NcRam—UsbDisk) 00001 NOOO1

Backup 983Pro(1). txt into UsbDisk completed
Total size:160M Bytes. All DNC programs :1 . The free
size:153. 5296MBvtes

FILES _ SIZE (BYTE)
983Ma =441} i Hiit..'%ﬁ\"l. 0.txt 1314
983.‘-.1—1—:—‘._'*3_'\ T1EE 20090925, txt 631
196 B2, txt 2693
vulR4 (0. 02).NC 6784743
260K. TXT 266852
01. txt 7155
983Pro. txt 7155
983Pro(1). txt 68931
0
LSK sk INC EDIT 16:32:37
S—-COPY A COPY YES RETURN

If there is a file with a same name is in the U disk, the system will add a sequence
Number with brackets behind the file name, for example: “983 Pro (1) .txt" is used
to distinguish from the one with the same file name. When file number exceed
screen display scope, the cursor key is used to display contents of the next page
by moving blue cursor.
PROGRAM:

00001 NOOO1

Copy program (NcRam—=UsbDisk)

Backup 983Pro(l).txt into UshDisk completed
Total size:160M Byvtes. All DNC programs :1 . The free
size:133. 5296MByvtes

BIBES SIZE (BYTE)

ZHLWRFETVL. 0. txt

FTIEZETERF20090925. txt 631

983M-H-ViniE=}

196 1EF4E. txt 2693
vulR4 (0. 02).NC 6784743
260K. TXT 266852
01. txt 7155
983Pro. txt 7155

( U4 r0 \D 68931

0
LSK s INC EDIT | | 16:32:37
S-coPY | A_copy YES RETURN
S-COPY _ . _
key is used to copy a specified program to U disk;
A_COPY . .
key to copy all machining program to U disk;

212



Chapter Four Operation

4.3.6.4 DNC Running

4.3.6.4.1 Capacity of DNC storage area and related parameter of USB interface

In DNC running mode, input program to DNC storage area by USB interface, select
program to be machined in DNC storage area to process.

Capacity of DNC storage area is 160k bytes.

For DNC function, first set parameter of USB interface, related parameters are NC
parameters N0340 and N0341. If take USB interface as input and output unit, N0340 and
NO0341 should be set to 0 separately.

4.3.6.4.2 Transmit processing program to DNC storage area by USB interface

PROGRAM
Steps: 1) Press key on NC unit, and related pages are displayed on LCD;

NC PARAMETER NO. 13PAGE 00033 N0033

N NO. DATA
0340 0 0350 0
0341 0 0351 180
0352 8 U
0343 0 0353 0 2
0344 0 0354 0 N
0345 0 0355 0
0346 0 0356 0 (o)
0347 0 0357 0 '8
0348 0 0358 0 3
0349 0 0359 0 -~
(o}
NC PAR HELP =)
0340data para.: Input device selection When storing programs into memory
P 0
LSK %% INC MDI | | 14:55:23
NC.PAR  PLC.PAR

2) U disk operation, DNC storage area and page selection of DNC program can be

displayed by pressing expanded key on small keypad;
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PROGRAM CHECK 00001 N1508

3) Operation options are displayed by pressing - key on the small keypad.
Contents on the option can be selected by moving yellow cursor with UP/ DOWN
cursor.

PROGRAM: Copy program (UsbDisk— DNC Vol.) 00081 N0081

FILES SIZE (BYTE) [ |

yulR4 (0. 02).NC 6784743
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4) After yellow cursor is moved to “Copy PRO. (Usb Disk->DNC Vol.) in DNC mode”, press

- key to display file list of the processing program in U disk.
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ROGRAM: Copy program (UsbDisk— DNC Vol.) 00081 N0O081

Total size:160M Byvtes. All DNC programs :3 . The free
size:124. 6742MBvtes

FILES SIZE (BYTE)
yulR4 (0. 02) . NC 6784743

0 |
LSK s INC EDIT | | 11:34:37 |

| COPY CANCEL REFRESH RETURN

5) Select needed program by moving blue cursor with UP/DOWN cursor. Transmit

COPY

machining program to DNC storage area by pressing _l key on the small
keypad. There is a progress prompt during transmission. After duplication is finished,
it enters machining program of DNC storage area automatically for further program

selection. <
: Copy program (UsbDisk— DNC Vol.) 00081 NOO81 %
Copy completadZ2% N
Total size:160M Bytes.All DNC programs :3 . The free
size:124. GT42MBrtes o
- ©
FILES SIZE (BYTE) o
D. 0 3
=4
]
=
0
LSK ##x  INC EDIT 11:35:12
COPY CANCEL REFRESH RETURN

key is used to delete duplication course of loading.

4.3.6.4.3 Select processing program in DNC storage area to perform DNC machining

In order to meet the requirement for securely execute high capacity programs, the GSK983Ma
system adopts 160M DNC memory area to store the programs to be machined. Many processing
programs can be stored in DNC memory area to meet the requirements of different machining.
Therefore, it is necessary for user to select machining program before machining.

Steps: 1) Enter processing list of DNC storage area, and slect machining program by moving

blue cursor with UP/SOWN key;
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ROGRAM: Directory of DNC Vol. 00001 N1508

Total size:160M Bvtes. A1l DNC programs :2 . The free
size:153. 2751MByvtes

FILES SIZE (BYTE)
983 & AEFF. txt 266852
vulR4 (0. 02). NC 6784743
P
LSK ##x INC a0 | | 16:20:32
DEL SELECT | REFRESH | RETURN
DEL | i i
key is used to delete programs in DNCstorage area;

SELECT
key is used to confirm the machining program selected by the blue cursor;

2)When = key is pressed, the processing program where the blue cursor locates

is selected as the program for DNC machining, and the DNC program screen is
entered automatically. Press key in DNC mode to select the program for DNC
machining. Three-dimensional effect of the key varies, which indicates the

processing program is in a confirmation state. Processing program can be performed
by pressing key continuously. Pre key to cancel the confirmation
state of the machining program. Then press key again to operate the program
again. The machining program is set to the confirmation state of the DNC machining,
and the program cursor is moved to the head of the program.

PROGRAM DNC yulR4 (0. 02). NC 00001 N8364
N8368X23. 93V-11. 091Z-16. 951

N8370X23. 705Y-11. 316Z-16. 732

N8372X22. 681Y-12. 34Z-15. 818

N8374X22. 44Y-12. 581Z-15. 621

N8376X21. 301Y-13. 72Z-14. 915

o
Q
-
N
o

o
@
=
Q
=
o
=]

RELATIVE ABSOLUTE DISTANCE TO GO
X 26.543 | X 26.186 | X 0. 000
Y -9.232 | Y —-9.322 | Y —0. 215
Z —-19.355 | Z —-19.335 | Z 0.372

DNC machining statD
is  confirmed J | 16:27:00 |MOTION

RETURN
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4.3.6.5 Single Block

‘D
SINGLE

When [SINGLE] is valid, the control unit executes only a block each time when the “Cycle Start”

key is pressed.

When the “SINGLE BLOCK” is set to 1 in the page of the menu switch setting, the control
equipment is stopped after performing one program. Press “cycle start” key, and control unit stops
after the next block is executed.

Note 1: In G28, G29 or G30 mode, tool will stop at intermediate point if single block

function is used.
Note 2: In canned cycle machining, if single block function is valid, the tool will stop on

the cycle path ©, @ or ® of canned cycle (see the following figure).

______ —~Rapid traverse

— ~Feed

P
LAy
Phln

S - — — — — -

When the repeated calculation of canned cycle is not 1, execution stops each time
except for the ® block of final cycle, and “Feed Hold” indicator lights up.
“Feed Hold” indicator lights up each time for the @ and the @ blocks stop.
Note 3: For blocks M98P—, M99, and G65, G66 or G67, single block stop is invalid.
However, if commands in block M98 or M99 are the address except O, N, L and P,
single block stop is valid.

U
Q
=3
N
O
O
(1]
=
Q
=
o
=)

4.3.6.6 Restart after Feed Hold or Stop

(1) Select Auto mode.
(2) “Feed Hold” indicator goes out when “cycle start” key is pressed.

4.3.6.7 Manual Operation in Automatic Running

(1) Inautomatic running, running stops by pressing “feed hold” key on the panel or making “single

block” function valid
(2) Record coordinates of the stop position displayed by the position display unit.

(3) Perform manual operation (see 4.3.4.3)
(4) Return tool to recorded coordinates (start point of manual operation)
(5) Restore to the previous state and mode before manual operation to restart automatic running.

(6) Press cycle start key.
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4.3.6.8 MDI Operation in Automatic Running

(1) Make "single block” function valid, when current block is executed, feed axis stops to wait the
next command.

(2) Select MDI mode.

(3) Input required command, commands in MDI mode can be executed by pressing Cycle Start
key.

(4) After commands in MDI mode are executed, restore modal parameter and state before MDI
opertation. Select AUTO mode again, press cycle start key on operation panel to continue
program execution.

Note 1: The modal data reserved in cycle movement is influenced in the execution of MDI
command.

Note 2: The modal data commanded by MDI will be active for the automatic operation.

Note 3: Tool nose radius compensation is unallowed during MDI operation.

Note 4: MDI operation is unallowed in feed hold state.

4.3.6.9 Skip Over a Block

®
SKIP
o Whenor menu switch “BLOCK SKIP 1~9” in setting is ON, and some block contains “/n”
% (n=1~9) , control unit is allowded to skip this block. Each number from 1 to 9 is correspond to a
N switch.
MENU SWITCH NO. 02PAGE 00001 NOOO1
_cO BLOCK SKIP 1 =f0  (o0:0FF 1:0N )
g BLOCK SKIP 2 = (o0:0FF 1:0N )
g- BLOCK SKIP 3 =[  (O0:0FF 1:0N )
S BLOCK SKIP 4 =f  (o0:0FF 1:0N )
BLOCK SKIP 5 =[  (O0:0FF 1:0N )
BLOCK SKIP 6 =[  (o0:0FF 1:0N )
BLOCK SKIP 7 =[  (O0:0FF 1:0N )
BLOCK SKIP 8 =f  (o:0FF 1:0N )
BLOCK SKIP 9 =f  (o:0FF 1:0N )
P
LSK % INC EDIT | | 17:01:29
_| SET MACRO SWITCH

Note 1: When block is read in buffer, it decides the validity of arbitrary block skip function.
Therefore, this function is invalid to blocks that have been read in buffer register.

Note 2: key on the operation panel can make only one number in the scale 1-9 is
slipped by an arbitrary block. Machine tool manufacturer determines the one controlled.

4.3.6.10 Feedrate Override

For the federate set by the F function, the override with 10% increment in the corresponding
scale 0 ~200% can be set.
Actual federate can be displayed on the command page of the current block.
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00001 NOOO1

G-CODE
G50 X T

GO1 G67 Y M S

G17 Z L

G90 G54 A P

G23 G64 I Q

G94 J D

G21 K B

G40 F 1000 H

G49 R

G80 S 2 % 136Q. 0

Sl 00
LSK % INC EDIT | | 17:02:31 |
_” COMND RESTR | | | |

4.3.6.11 Dry Run

)

DRY

If or “Dry Run” in menu switch of Setting is set to ON during the operation of the memory or
MDI instruction, the F function is not active and the tool will move as the following speed.

Rapid traverse key . .
ON/OFE Rapid traverse Cutting feed
Rapid traverse key ON Rapid traverse Max. jog feedrate
Rapid traverse key OFF Jog federate (see the note ) Jog feedrate

Note: Dry run of rapid traverse can set to be valid or set to be invalid by parameter 7 BIT 0
(RDRN) .

4.3.6.12 Machione Lock

‘%

MACHINE
LDCK

When or menu switch of Setting “Machine Lock” is set to ON, the pulse of move
command is restrained. Therefore, the position of feed cycle start or manual operation is updated as
input command, but the carriage is not move and the machine coordinates are not changed. This
function is used for checking programs.

Note 1: When G27, G28 or G30 command is set, the machine will not return to the
reference point. Hence, the indicator for returning to the reference point is not light up.

Note 2: The M. S. T and B functions are executed.

Note 3: The NC parameter 26 BIT 0 decides whether the machine lock is active airing the
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automatic running.

4.3.6.13 M.S.T. Lock Key

M.S.T lock | or “M.S.T lock” of menu switch in Setting is ON, M. S. T. and B function is locked, G
function still executes, and this function is also used to program checking.

4.3.6.14 Display Lock

MENU SWITCH NO.01PAGE 00001 NOOO1

U
Q
-
N
O
o
@
=
Q
=
o
=]

When menu switch “Display Lock” in Setting is set to ON, relative coordinates displayed in
position display unit are locked. For example: when the coordinate system is moved by manual
operation, adopts this switch to avoid the displayed value is changed by manual move amount.

4.3.6.15 Mirror Image

In automatic running, when the mirror image switch of X, Y and 4" axis is connected, axes will
rotate reversely. In manual reference return and automatic reference return, the movement between
intermediate point and reference point is not move in reverse direction, position display depends on
tool actual motion. This function can be achieved by setting parameter with MDI unit (see section
4.4.7)
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4.3.6.16 Rapid Traverse Override

®
WFO

X1
€
VLF50
X10
@
V.F100
X100

Any rapid traverse switch with override 100%. 50% and FO can be set on the panel.
When rapid rate is 10m/min, and the override is set to position 50%, actual feed speed is
changed to 5m/min.
FO is a fixed speed provided by machine tool manufacturer (NC parameter is No. 113). The
function applies to the following conditions:
(1) The rapid traverse specified by GO0O;
(2) The rapid traverse in canned cycle;
(3) The rapid traverse rate in G27, G28, G29 and G30 modes;
(4) Jog rapid traverse rate;
(5) The rapid rate for manually returning to the reference point.

4.3.6.17 Retrieval Function of External Workpiece Number

Select the Number of workpiece to be machined by the switch fixed on panel (There is no
example of panel in this manual). ( Processing programs have been stored in storage beforehand)
press start key, the system will perform programs correspond to work piece number. By using this
function, users do not need to seach saved program number , operation waiting time and operation
errors are reduced.

(1) Program preparation: In the conditions of using this function, specified program
number should correspond to number of work piece to be machined. That is, select a
number from 01 ~ 31 for each piece to be machined. Corresponding program number
is as follows:

U
Q
=3
N
O
O
(1]
=
Q
=
o
=)

0(: )00oo(0isEIA, : isISO)

‘ Workpiece number (01~ 31)
Any workpiece number

Store them to the part program memory. See the following figure: each program should begin

with the address 0 that followed by program number and end with M02, M30 or M99.
The programs that are not relervant to piece number are allowed to store.
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0 0001; A
N 0001 GOO...... ;

........................ > Programs correspond to workpiece 01

N 120 M02;

0 0002; <

N 0001 GOO...... ;

> Programs correspond to workpiece 02
N 300 M30;

0 0004; 3

N 001 GO0O0.........

s Programs correspond to workpiece 04
N 080 M02;

0 6247 A

N 001 GO0O0.........

........................... > programs are not relervant to workpiece number
N 034 M99;

/

Note 1: Each program should begin with the letter 0 that followed by program number and
end with M02, M30 or M99. M02, M30 and M99 can not be specified in the middle of
the program. If one is specified in the middle, the following programs will be seen
as other block (When the programs are being saved in storage, the sequence

number of blocks behind M02, M30 or M99 will be seen as program number

o
Q
-
N
o

o
@
=
Q
=
o
=]

immediately)

Note 2: Allowded quantity of workpiece number is determined by machine tool

manufacturer (Please refer to machine tool manufacturer’s manual)

Note 3: When machine system has external part number retrieval function A, allowded max.

part number is 31. The rogram number corresponds to the part number should bagin

with digits 00.
(2) Operation methods

Operation methods are different with different machine tool manufacturers. Operation
methods introduced here are general ones. Detailed operations must be done with user manual
provided by machine tool manufacturer.

Note 1: Select Auto mode, and then set corresponding program (01~ 31) of workpiece
number by the rotational switch fixed on operation board of the machine. Press the
START key, and corresponding program of specified workpiece number is retrived,
process is done from the program.

Note 2: Set workpiece number to 00, and press START key, corresponding program will
not be retrived. But start from the executable part of the current program. When it

starts from the middle of the program or executed program irrelevant to workpiece
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number, once sequence number or program number is retrived, set workpiece
number to 00 and press START key again.

Note 3: This function is not used for MDI running, but only for Automatic running.

Note 4: If corresponding program number for workpiece number is not stored in memory,
alarm (NO.59) will occurs by pressing START key.

Note 5: Even the workpiece number is selected by indexing plate, it not always necessary
to select corresponding program. Please refer to machine tool manufacturer’s
manual for corresponding program operation. When workpiece number function is
selected, NC system retrives program in the Reset mode after automatic running is
started.

4.3.7 MPG (manual pulse generator) Interruption

For specified axis in automatic running (defined by parameter, corresponding NC parameter is no.
314). Except automatic running of the axis itself, movements that operated by MPG can be executed.

4.3.7.1 MPG Interruption

Manual interruption can be performed by turning the manual pulse generator in the following

conditions.

(1) Mode: Auto mode or MDI mode.
(2) Operating state: Manual insertion is possible during auto running and linear interpolation,
arc interpolation.
However, the following conditions are excluded:
( I ) When an alarm is being given;
( II ) No axis is moving;
(III ) When positioning is valid;
(IV) When interlocking is valid;
( V') No move command.
(3) Handle axis selection signal
Manual axis selection signals (HX. HY. HZ. H4. H5) are powered up (contacts making) for the
axis to perform manual insertion.

4.3.7.2 Movement of Manual Insertion

(1) Amount of movement: The amount of move by manual insertion is identical with that of
the MPG feed. The amount of move depends on the scale of the manual pulse
generator and manual feed overrides (X1, X10 and X100) and is added to that of
automatic running.

Move speed: The axial speed for manual insertion is the result of the addition of the
move speed of auto running to that by manual insertion. Therefore, axial speed will be limited to rapid
traverse rate (when NC parameter #306.6 CHR=1) in the event that axial speed exceeds rapid
traverse rate.

Because the part that exceeds the rapid traverse rate is lost, the amount of move is not
consistent with the value displayed on the indexing plate.

(3) The relations of manual insertion to various signals are as the following table:
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Signal

Movement

Machine locked

It is affected, that is, the tool does not move

if the machine is set to ON

Displayed locked

It is affected, that is, the relative coordinate

does not change if the display is locked

Mirror image of X axis

It is not affected, that is, machine moves
positively if hand disk is rotated in positive

direction

(4) The relations of manual interruption to various signals are as following table:

Display

Movement

Absolute

coordinates

coordinates

Not affected: Manual-inserted pulse is not added to absolute

Relative

coordinates

Affected: Manual-inserted pulse is added

Machine

coordinates

Affected: Manual-inserted pulse is added

(5) Display of move amount: Move amount by manual insertion may be displayed by ( DGNOS
no. 805~ 809) key. When DGNOS is displayed, press function key in DGNOS| MDI.
Diagonosis data Number

805 [Manual-inserted move amount of Axis X |

o
Q
-
N
o
o
@
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o
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806 |Manual-inserted move amount of Axis Y]

807 Manual-inserted move amount of AxisZ|

808 [Manual-inserted move amount of the 4™ axis|

809 [Manual-inserted move amount of the 5™ axis|

Unit:  0.001mm (metric system)
0.0001inch(inch system)

Note: When clearing valid is set in reset signal (NC parameter #7.3 is 1), The move

amounts may be cleared by pressing reset key.

4.3.8 Manual Spindle Function

Spindle rotates positively: Press C

1] Eile] IN] K@

CCcw SToP ORIENTATION

W/ in manual mode, spindle rotates CCW.

Spindle stops: Press [STOP|in manual mode, spindle decelerates to stop.
Spindle rotates reversely: Press in manual mode, spindle rotates CW.

Note: Actual rotational direction of spindle is different for various machines, please
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refer to machine tool builder’ s manual.

Spindle orientation: When the machine is matched with servo spindle driver, the system will send
orientation start signal to servo driver by pressing key in Manual mode or Auto mode,
MDI command M19. After spindle orientation is performed in the driver, completion signal is sent to
CNC, and the spindle orientation is finished. This function is mainly used for tool shifting and hole
boring.

Spindle speed override:

Spindle speed override can be adjusted from 50% to 120% by this switch.

Y
When the machine tool has spindle encoder function, the system will display spindle speed. The %
value of spindle speed can be displayed in current block command. N
CURRENT BLOCK 00033 N0033 (e]
G-CODE -‘3
G50 X T =y
GO0 G67 Y M 3 S
G17 /A L
G90 G54 A P
G23 G64 I Q
G94 J D
G21 K B
G40 F H
G49 R
G80 S 2000 F % 0.0
e
_LSK s INC JOG | | 15:05:43 |
I COMND RESTR
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4.3.9 Manual Auxiliary Function

® .o

The functions of the key and execution logic are determined by PLC programming, please refer
to PLC user manual of corresponding version. They control ON/OFF of machine parts separately.
Usually, press ON and then press OFF. The function of USER1 ~ USER10 keys are not difined, which

can be dified by user’s requirement.

°x& |°Y&

& [ ]
Z& %4
T. CASE MANI.
HORIZON ROTATION

mﬂ

Tool case vertical, tool magazine debugging, tool case horizontal, and mechanical arm rotation:
This series of function is used in tool magazine debugging. Please refer to corresponding PLC
manual for details.

LED displays curren tool number.
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4.4 Display and Operation of the NC Unit with LCD Character

Displayer

The NC unit is usually installed front upper part of the control cabinet. It is consists of LCD

displayer and keys as shown in the following figure.
Note: Different installation and different NC unit are provided for the 983M system. Only a

typical one is listed in this manual.
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Functional keys:
Different screens are selected and displayed by functional keys.
The names and contents of each functional key are listed bellow.

POSITION Er:ises Display the current position
Press Set the display and setting of data
once
Press : . .
SETTING twice Display and setting of user macro varibles
Press
three Display and setting of menu switch
times
Press . .
once Display the program detection
b E’Cﬁ;s Display program contents (see 4.4.24.12)
Press Display program contents in EDIT mode
three The program being executed or executed and the following
times programs are displayed in the mode other than EDIT mode.
-
Y]
- Er:izs Display and setting of the NC parameter
N
PARAMETER 5
@) ress Display and setting of the PLC parameter
'8 twice
4
% Er:izs Display and setting of the offset value
> OFFSET : ) , — :
Press Display and setting of the offset of workpiece origin of working
twice coordinates
Press Display the NC alarm contents
AM once
Press Display external message
twice play 9
Press . .
once Display command value and the command input by MDI panel
COMMAND —
twice Display the message of program restart
Er:izs Display the system diagnosis data
DIAGNOSIS 5
tv&ﬁ:ses Display the message of tool life management
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Introduction for other keys on MDI keypad

Reset key For CNC reset and alarm eliminating, etc.
/7
RESET
7/
Input key When address key or numerical key is pressed,
input data is displayed on screen but it still in
INPUT buffer. Press input key, and these data are saved
in register.
Cancel key Delete characters in buffer from the end by
pressing cancel key.
CANC
Edit key Alteration, insertion and deletion can be done by

ALTER l INEEFITIDELETE

pressing these three keys in keying in data.

Shift

SHIFT

Some address keys include two kinds of
characters, which are selected by pressing shift
key. Input characters in the lower right corner

w A ne

when sign is displayed on the screen.

Address key

Input letters by pressing address key.
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Numerical key and character key

Digits and punctuation can be input by pressing

numerical key. Key in “; ” by EOB key.

Page turning up and down(Page Up/Down): Turn

display screen forward or backward for one page.

Cursor moving up or down.

Soft keys: its function is defined by the contents in

the lower part of the display screen.

Extend key
Return key
<«

441 State Display
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(1) Editing type display




Chapter Four Operation

LSK % INC EDIT | | 16:06:18

| CHECK | DIR || PRGRAM IBG. EDT BG. END

(2) Alarm state display

LSK % INC (306G _? 17:07:33 | |
_” ALM  EX.MSG | | | |

(3) Edit searching display

LSK sk INC EDIT | 15:08:00 SRCH

I CHECK DIR PRGRAM BG. EDT IBG. END

(4) The system restart display

£ I |
LSh BUF INC AUTO | 15:09:10 | RSTR |

COMND || RESTR | | | |

(5) The background program is in editing
|

LSE BUF 1INC AUTO ‘ 14:53:57 ‘B.G Editing

I CHECK DIR PRGRAM I BG. EDT BG. END

(6) Stop drawing

Skl delok skakok P:5 15:11:49 |STOP

G. PARA || GRAPH DRAW | END | c/S | |

(7) ltisin drawing

Sk olok ook P:5 14:53:56 |DRAWING

G. PARA I GRAPH DRAW END c/S
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(8) Continuous drafting or single block selection

T S S F

11:33:05 |DRAWING CYC

5
| G. PARA || GRAPH DRAW | END | c/S | |

The symbols displayed are as follows:

NOT READY: It indicates that the control or servo system fails to operate.

LSK: It indicates the symbol is skipped when data is input.

BUF: It indicates that a block is read in but not executed. The blocks not executed still exist after
reset in modes other than MDI.

ABS: It indicates that MDI commands are absolute commands. Press key to enter the
INC state.

INC: It indicates that MDI commands are incremental commands, Press key to enter the
ABS state.

SRCH: It indicates that sequence Number retrieving function is working (this symbol is blinking).

RSTR: It indicates that the period from the program restart to the completion of returning to the
last axis (this symbol is blinking)

Alarm: It indicates that alarm is being given. Press ALARM key to display the alarm form (this
symbol is blinking)

Editing: It indicates that edit function is working. Blinking indicates that the program is being
transmitted. The operation of edit stopping must be done when the symbol exists.

The program is edited in the background: The function of background edit is used.

It is drafting: The path is being drafted when the system is running.

Stop drawing: The function of drawing is stopped.

Drawing stopped/in drawing continuous blocks/single block: Directly drawing function is used.
The path can be drafted without running program.

18: 55: 57 : time display

4.4.2 Key Input

The contents input by address key or numerical keys are displayed at the lower part of the

screen
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PROGRAM 00009 NO0O09

00009
%

[G92X500. 0Y200. UM

EDIT | 15:52:17 |
CHECK DIR PRGRAM  BG.EDT || BG.END

When the screen is displayed by pressing the | POSITION | or | ALARM | of the function keys,
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data can not be input.
Press once to input D, and press again to input H.
Only a word consisting of one address and a figure can be keyed in when program edit is not

being performed. Pressing | CANCEL | to clear one word.

In program editing, one or more words can be input, and a block or a string up to 32 characters
can be entered.

The last entered characters can be cleared by pressing thel CANCEL key. If the | CANCEL key is

pressed continuously, the typed characters will be cleared in succession.
Note: In Edit mode, program edit is enabled when the | PROGRAM | key is pressed

4.4.3 Display of Program Number and Sequence Numbers

Program number and sequence numbers are displayed at the top of the screen as shown in the

following figure.

[PROGRAM

000092 NO009

00009 G92 X500.0 Y200.0 M12

%
U
Q
3
N
o
©
D
o
=

LSK % INC EDIT | 15:52:33 | =

CHECK DIR PRGRAM BG. EDT BG. END

Definition of the program number and sequence number are displayed as the following table:

Mode Operation Contents
The  modes | Operations other than the | Display the last executed sequence
other than | following ones number
Editing Sequence number retrieving | Display the sequence number
The functional key is in
(MENORY ) Return the head of the block
Auto mode state. Display this block
Press cursor key m
The functional key is in | Visit programs along the + direction
state. from the position of the current
Press cursor keym. memory
E(dI.EtDIT()j ontalt key s in Visit programs along the — direction
't mode state. Display the first N value
Press cursor keylf]
Press RESET to enter reset | Return to the head of the program.
state Display this block
(MEMORY ) . . .
Auto mode Program number retrieving Display retrieved sequence number
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4.4.4 Alarm Display (functional key | ALARM ))

When |[ALARM is indicated at right bottom of the screen in case of alarm occurs, warning
messages may be visited by the following procedures:
Press the | ALARM | key, when the information about operation is displayed, press the

ALARM | key again to display alarm message.

Refer to Appendix 6 for the significance of the alarm number.

ALARM MESSAGE 00001 NO114
NO. | MESSAGE [~
041 Overcutting is caused in tool radius compensation
LSK BUF INC ato [ 14:53:57

ALM EX. MSG

Note: Once alarm occurs, alarm contents will display on screen automatically.
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4.4.5 Operation Information (the content of external alarm message)

Once the machine sends out operation message, the message will be automatically displayed on

the screen.
EXTERNAL MESSAGE 00001 NO114
NO. | MESSAGE ||«
2090 FEED OVERRIDE 0%
LSK ek INC AUTO 14:53:57 |

| ALM IEX.]I[SG
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If operation information is needed to display after some other page is selected, press the
ALARM | key. When alarm message is displayed, press the | ALARM | key again.

4.4.6 Current Position Display and Reset (functional key | POSITION |)

(1) Press key.
(2) Pressthe | PAGE | key. Data is displayed in one of the following three modes.
( 1) Position displays in a relative coordinate system.

Operator can clear the relative coordinates.
Clearing: Press E r @ the address characters pressed will continuously blink. Press
key again, the relative position of the blinking address will be cleared.
Note: Reset can only be done in the state of automatic running stops.
( II ) Position displays in a absolute coordinate system
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(III) Display of the ALL position

Display the current position by the following coordinates simultaneously.
(a) (RELATIVE) Relative coordinate system
(b) (ABSOLUTE) Absolute coordinate system
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(c)  (MACHINE) Machine coordinate system
(d) (DISTANCE TO GO) Distance to go

00001 NOOO1

DISTANCE TO GO indicates the remaining move amount of a block. The position of each
coordinate system cannot be cleared in the ALL position interface. The unit of machine coordinate

system is the same as that of machine system.

4.4.7 Display of Command Value (functional key | COMMAND ))

(1) Pressthe | COMMAND | key.
(2) Press the PAGE| key. The page is displayed by the following three modes:

( I ) It displays the command value that is originally set.
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CURRENT BLOCK 00001 NO106

As shown in the above figure, digits follows character F % indicates the federate of program

federate multiply by feed override.
SACT: SACT and the following digits indicate actual speed of the spindle.
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( II ) It displays the command value input by MDI or the command value to be executed next
time.

NEXT BLOCK-MDI 00001 NO146

(III) It displays the command value of the next block to be executed during the tool nose radius

compensation C.
QUEUED BLOCK 00001 N0222
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4.4.8 Setting (functional key | SETTING |)

4.4.8.1 Display and Setting of Input, Output, etc.

(1) Pressthe | SETTING | key;

(2) Press the |PAGE key. Setting and display have the following two modes.
( I ) Setting and display of input and output.

237



CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

SETTING DATA NO. 01PAGE 00001 N0642

X MIRROR IMAGE =0 (o:0PF 1:0¥ )
Y MIRROR IMAGE =0 (o0:0PF 1:0¥ )
A MIRROR IMAGE =0 (0:0FF 1:0¥ )
TV CHECK =0 (o0:0BF 1:0¥ )
PUNCH CODE =1 (o0:EIA 1:150 )
INPUT UNIT =0 (o 1:INCH )
INPUT DEIVCEI =[0 ( 0:TAPE ONLY )
INPUT DEIVCE2 =1 ( 1:RS232C )

RUNNING TIMBOOSH 30M 58S
B |
LSK e INC MDI | | 15:35:03 |

|| SET MACRO SWITCH |

Setting (valid when the program lock is ON, invalid when it is locked, whose state can be
switched by parameter 11 BIT5 DECI)

(a) Setthe mode selection to MDI mode.
(b) Press the cursor key to move the cursor to the item to be altered. The cursor cannot be

) moved with the address key N.
% (c) Enter 1 or 0 by pressing the P key as shown in the following table.
N
0 1
_OO X mirror image mirror image OFF mirror image ON
@ (X MIRRORIMAGE )
Q Y mirror image mirror image OFF mirror image ON
o (Y MIRRORIMAGE )
> Mirror image of the 4™ axis mirror image OFF mirror image ON
(4
THMAXISMIRRORIMAGE )
TV check NO YES
(TV CHECK)
(PUNCH.CODE) EIA ISO
(INPUT UNIT) mm inch
(INPUT DEVICE1) DNC (setto0)
(INPUT DEVICE2) unused \ RS232C input

In operation, press E @or , INPUT | key in sequence.

Note 1: Unselected function cannot be set. For example: (INPUT UNIT) =1 cannot be
used for a metric-system machine when metric-system switch selection function is not
available. Output code (PUNCH CODE ) =1 cannot be set when ISO code input selection
function is not available.

Note 2: INPUT CODE is automatically rewritten when G20 (in inch system) and G21 (in
metric system) code is executed.

Note 3: When data is being input, code standard specifies ISO or EIA is irrelevant to
input. ISO or EIA code can be identified automatically.

Note 4: Output device for data output is set by No. 341.
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( II ) Other settings and display

SETTING DATA NO. 02PAGE 00001 NO642
NO. DATA NO. DATA
0057 | 5] 0156 [ o0
0058 30 0157 0
0059 [ 58 0180 0
0067 1000 0319 00000000
0068 1000 0340 0
0141 278 0341 0
0151 0 0355 0
0152 0 0356 0
0153 0 0407 0
0155 0 0450 0
PAR HELP
0057data para.: Run time display (increment by 1h)
P -9999 |
LSK s INC MDI 15:35:55
SET MACRO SWITCH
The displayed numbers and their meanings are as follows;
Data Meanin
number 9
057 Running time  (Unit: hr) (TMHOR) n-?
058 Running time  (Unit: min) (TMMIN) =
059 Running time  (Unit: s) (TMSECQC) N
Canned cycle G73(high-speed peck drilling cycle), set retraction amount
067 O
(CYCR) °
068 Canned cycle G83(deep-hole drill cycle), rapid feed is changed to specified e
distance (CYCD) of cutting federate. =N
141 Running time (TIME1) g
151 X value of acme 1 of storage travel limit 2 (LT2X1)
152 Y value of acme 1 of storage travel limit 2(LT2Y1)
153 Z value of acme 1 of storage travel limit 2 (LT2Z1)
155 X value of acme 1 of storage travel limit 2 (LT2X2)
156 Y value of acme 1 of storage travel limit 2 (LT2X2)
157 Z value of acme 1 of storage travel limit 2 (LT2X2)
180 Set sequence number for corresponding stop
319 Settings (PRG8.MSBL)
340 Select input device (IDVICE)
341 Select output device (ODVICE )
355 Automatically adjusted decelerate distance of the end point of the inner
corner (AOVEL)
356 Automatically adjusted accelerate distance of the end point of the inner
corner (AOQOVLS)
407 Scaling

Note 1: Data in the above table can be took as data of corresponding parameter setting.

Note 2: The same data numbers in the above table should be set as the way of
corresponding parameter number.

Note 3: Please refer to appendix 5 (parameter) for details.

Note 4: The detailed contents of data number 340 and 341 are as follows.

O DVICE

w
SN
o

w
N
—
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| DVICE select the input device storing data to the memory. When the set input device is (INPUT
DEVICE ) 2=1, this setting is valid.
O DVICE select the output device that is used for data outputting or set by parameter.

Setting Input / output device
0 USB interface
2 RS232 interface is used for input and output. Set baud rate and other
parameter to 311.

Setting (valid when the program lock is ON, invalid when it is locked,whose state can be
switched by parameter 11 BIT5 DECI)
(a) Select MDI mode.
(b) Press the cursor key to move the cursor to the item to be altered. The cursor cannot be
move with the address key N.
(¢c) During operation, press [P | [Numerical key Jand [NPUTkey in succession.

4.4.8.2 Display and Setting of User Macro Program Variables

It is possible to display all common variable values and local variable values of currently called
user macro program body on LCD.

When a variable value is <null>, the display will be blank. When an absolute value is over
99999999, it displays “OVER FLOW”. When an absolute value is not zero, but less than 0.0000001, it

;? displays “UNDR FLOW”.
=1 {ACRO VAL NO. 01PAGE 00028 N0028
N NO. DATA NO. DATA
o 0001 100. 000 0011
S 0002 -0. 42933 0012
® 0003 0013
o 0004 0014
g‘- 0005 ~UNDR FLOW 0015
3 0006 —UNDR FLOW 0016
0007 ~OVER FLOW 0017
0008 —OVER FLOW 0018
0009 0019
0010 0020
PAR HELP
M
LSK sk INC AUTO 15:43:28
_l SET MACRO SWITCH

(1) Select MACRO Jof the page | SET,.

Press key to enter SETTING DISPLAY page. Press it again to enter MACRO | page.
(2) Because the display concludes six pages, it is necessary to press |PAGE| key to display the

required page.

Page 1——Local variables #1-#20 of currently called nest.

Page 2——Local variables #21-#33 of currently called nest.

Page 3——Common variable #100-#119.

Page 4——Common variable #120-#139.

Page 5——Common variable #140-#149.

Page 6——Common variable #500-#511.

(3) The cursor can be moved to the position to be displayed
Method 1: Press the cursor and move the cursor in succession. It switches to the next page once
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the cursor goes beyond the current page.
Method 2: Key in , variables, press key to search the position of corresponding variable
number.
(a) Select MDI mode.
(b) When the cursor is moved to the variable number to be changed, and E variable
number value are keyed in, press key to input setting value.(the setting value can
be input after the protective lock is ON)

4.4.9 MDI Operation (functional key | COMMAND |)

A block to be executed can be input by NC unit.
(1) For example: X 10.5 Y200.5
(a) Select MDI mode
(b) Pressthe COMMAND key
(c) Pressthe key, “NEXT BLOCK(command data input)” appears on the upper left of
the screen.

INEXT BLOCK-MDI

00028 N0O028
G-CODE

X T
Y M
Z L
G91 A P h
I Q =
J D e
K B
F H 'g
S !
s
I 10.5 |
LSK s INC MDI | | 15:45:43 |
_“ COMND RESTR

(d) Press the [0][-] and key in succession. Confirm whether the data

input are correct before pressing INPUT key. If it is incorrect, press the CANCEL key and enter the
correct numeral again.

(e) Press [Y | [0][0][-] and keys in succession. If the input numeral

incorrect, process it as the way of inputting X.
(f) Press the CYCLE START key on the control panel of the machine to perform commands.
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NEXT BLOCK-MDI 00028 N0028

G-CODE
X 10.500 T
Y 200.500 M
Z L
G91 A P
I Q
J D
K B
F H
R
S
B @CAN |
LSK %k INC MDI | | 15:44:53 |
I COMND RESTR

(2) The method of deleting Y200.5 before the CYCLE START key is pressed.

(a) Press , DELETE|, INPUT| key in succession.

(b) CYCLE START key on the panel of machine performs only X command.

(3) Delete modal parameter.
Since modal G code and F, D and H data cannot be deleted, it is necessary to input correct

modal parameter for revision.

Note: In MDI mode, command G90/G91 is invalid, which is performed by switching ABS
(absolute programming)/INC (incremental programming). ABS indicates that MDI command is an
absolute command. INC indicates that MDI is an incremental command.

’

4.4.10 MDI Start and Running
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By pressing CYCLE ATART key, the commands input by MDI are executed.

4411 Reset

/| key is usually used to cancel the alarm state.
By pressing this key, the NC turns into the following state:

Before resetting After resetting
Move commands is being | Tool decelerates to stop, remaining move amount cancelled
executed
M. S. TorB When transmit sequence is stopped, refer to machine manual
Is being transmitted for actions at machine side.
Blocks MDI mode The contents in buffer is not eliminated
stored in | Modes other | Contents in buffer storage are eliminated and the sign of BUF
buffer than MDI disappears.
storage

Set the NC system to reset state by pressing RESET key in any case. In modes other than MDI,
the NC system is set to LABEL SKIP state.
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4412 Offset of the Tool Position

Setting and display of tool nose radius compensation (functional key OFFSET])

(1) Press|OFFSET] key.

(2) Press PAGE| key to display the required page.

1st page Offset number 1-12,
2nd page Offset number 13-24,
3rd page Offset number 25-36.
4th page Offset number 37-48.
9th page Offset number 97-108.
16tlh page Offse’E number 181-184
OFFSET  NO. 01PAGE 00028 N0028
NO. DATA NO. DATA
0001 [ -999.999 | 0007 [ 000.000 |
0002 [ 000.000 | 0008 [ 000.000 |
0003 [ 000.000 | 0009 [ 000.000 |
0004 [ 000.000 | 0010 [ 000.000 |
0005 [ 000.000 | 0011 [ 000.000 |
0006 [ 000.000 | 0012 [ 000.000 |
RELATIVE g-?
X 27.254 Y -19. 785 +
z ~25. 000 N
O
G | 3
LSK s INC MDI | | 15:47:04 o
_“ OFFSET WORK INPUT §'

1% page of the offset values

(3) Move the cursor to the Number of the offset to be altered
Method 1: Press the cursor key continuously, and the cursor moves in sequence. It changes to
the next page if the cursor is over a page.
Method 2: Key in N, [OFFSET Numbet, press keys.
(4) Mode selection can be set to any position.
(5) Key in | P], [OFFSET VALUE], and press key.
If E , , D , and keys are pressed at the offset Number 19, it is shown as

following figure:
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00028 NO028

OFFSET NO. 02PAGE

NO. DATA NO. DATA
0013 [ 000.000 | 0019 [ 015.400 |
0014 [ 000.000 | 0020 [ 000.000 |
0015 [ 000.000 | 0021 [ 000.000 |
0016 [ 000.000 | 0022 [ 000.000 |
0017 [ 000.000 | 0023 [ 000.000 |
0018 [ 000.000 | 0024 [ 000.000 |
RELATIVE
X 27. 254 Y —19. 785
Z —-25. 000
[P
LSK % INC MDI | | 15:48:23 |
_“ OFFSET WORK INPUT

Note 1: When offset is changed in Automatic Running, new offset value is not valid until
the offset Number is set to D or H command.
Note 2: Clear all offset value by 0-9999 INPUT,.

4.4.13 Setting and Display of Workpiece Origin Point Offset

g-? (1) Press |OFFSET key twice, and workpiece offset page is displayed.
—~ WORK COORDINATES NO. 01PAGE 00028 N0O028
N
EXT G55
o X | 0.000 X | 0.000
g Y | 0.000 Y | 0.000
= z 215. 555 v/ 0. 000
)
=
S
G54 656
X 35. 489 X 0. 000
Y 56. 457 Y 0. 000
v/ 0. 000 i 0. 000
¥ |
LSK e INC MDI 15:49:27 |

WORK

| OFFSET MEASU |

(2) Press key. Required page will be displayed in two pages. The displayed contents of
each page are as follows.

(i) Page 1 ( Offset of the workpiece coordinate 01)
EXT: Offset of the workpiece coordinate system
G54: Offset of workpiece origin point in coordinate system 1
G55: Offset of workpiece origin point in coordinate system 2
G56: Offset of workpiece origin point in coordinate system 3

(ii) Page 2 ( Offset of the workpiece coordinate 02)
G57: Offset of workpiece origin point in coordinate system 4
G58: Offset of workpiece origin point in coordinate system 5
G59: Offset of workpiece origin point in coordinate system 6
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(3)

Move the cursor to the Number to be altered

Press cursor key m or m key to move the cursor in sequence. It will change to the next page if the

cursor is over a page.

(4)

Mode selection can be set to any position.

Method 1: Key in X |.[ Y . or and workpiece coordinate system offset to be
altered or to be set, and then press |INPUT | key.

Method 2: KeyinX ] [0 ], [Y][ 0] [ Z ][0 | 4TH/5TH ] [ 0 ], and then press “MEASUR”
key, it will automatically set current machine coordinates to the workpiece orgin offset of
workpiece coordinate system that to be changed.

Note: The offset setting scope of workpiece coordinate is the same as the value range of
coordinates.

4.4.14 The method of Measuring Tool Length

(1)
(2)

(3)
(4)

(5)

Standard tool ——= 1

Press |OFFSET] key to select the page of offset value.
Select standard tool, and manually make it contact with the fixed point (or workpiece

reference point) of the machine tool.

Press | Z | and | SHIFT] key to clear the corresponding coordinates of Z axis.

Then select the tool to be measured, and manually make it contact with the same fixed point.
At this moment, the difference between standard tool and the tool to be measured is
displayed on relative position display.

The same as offset setting, move the cursor to offset Number, and press [Z | and
key, but don’t key in numeric value, the measured difference value is input as offset value.

L 1
— This difference value is set as offset value

i

N

'________

Fixed point
A P

4.4.15 Program Display (Functional key PROGRAM)

(1)

In Edit mode, press PROGRAM, key, the page containing the currently selected program is
displayed.
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[PROGRAM 00001 NOOO1

00001 ;

N100 G21 ;

N102 GO G17 G40 G49 G80 G90 ;
N106 GO G90 G54 X24. 443 Y-25.027

52000 M3
N108 Z50.
N110 Z-20. ;
N112 G1 G41 D1 Z-25. F1000
N114 X25. 245 Y-24.226
N116 X23.565 Y-23.877
N118 X23.871 Y-25.571
|
LSK s INC EDIT | | 15:50:10
_l CHECK DIR PRGRAM BG. EDT BG. END
o . =
See Program number in Section 4.16 for displaying a selected program. Press or
= , , | B
PAGE]| key to display the contents of the program in sequence. By pressing key, the
page is displayed in forward direction. By pressing key, the page is displayed in backward

direction.

(Note 1) Set mode selection to Edit mode and the key is pressed, the contents of
the program is displayed from the block being executed or executed. However, the beginning of the
program will be displayed when it is returned to the program beginning (see 4.4.24.4).

(2) InAutomatic Operation

Press PROGRAM ey, it displays the page containing the program being executed.
PROGRAM 00001 NO118

N118 X23.871 Y-25.571 ;
N120 X23. 245 Y-26. 169 ;
N122 X25.886 Y-23. 528 ;
N124 X26.206 Y-23. 179 ;

Y-26

Y-26

Y-22
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N126 X23. 094 .292
N128 X22.928 S
N130 X26. 558 .799
N132 X26.66 Y-22.669 ;
N134 X22.762 Y-26. 567 ;
N136 X22.596 Y-26. 703 ;
N138 X26.774 Y-22.526 ;

LSK s INC EDIT | | 15:50:49 |

| CHECK DIR PRGRAM BG. EDT BG. END

The significance of the cursor (In Automatic Operation)
(a) When the cursor blinks, the block to be executed next time is displayed.
(b) When the cursor does not blink, program being executed or executed is displayed.

Note 1: Strictly speaking, When the buffer register is empty, cursor blinks nether in
Automatic Running mode nor in Feed Hold mode, which indicates the next block to
be executed is going to be read into buffer register to continue program operation.

Note 2: The page key or cursor key is pressed in Edit mode to move the cursor to the
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AUTO mode and runit. At this time, the block locating at the cursor in Edit mode is
read into the buffer register.
(3) Modes other than Edit and AUTO mode
Press key to display the screen contains the block being executed and the following
blocks to be executed.

4.416 Program Number Retrieving (functional key PROGRAM)

When several programs are stored in storage, each of them can be retrieved.

!0 1001 | 0 3054 | 0 1972

————— Retrieve program number

(1) Method 1
(a) Selection mode (EDIT or AUTO mode)
(b) Press PROGRAM key.
(¢) Input [ O | and | program number. to be retrieved and then press [ | | .The page of
the program is displayed after retrieving.
(2) Method 2
(a) Select AUTO mode.

(b) Press key.
(c) PressO |, and cursor key | | | in succession.
(3) Method 3

(a) Select Edit mode

(b) Press key.

(c) Press @ m to display the next stored program. Press the cursor continuously,
and saved programs are displayed in succession, which is used to check the saved
program number..

Note 1: It returns to the beginning when the stored program numbers are displayed
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once.

Note 2: The contents in the buffer register are cancelled when program number

search starts..

4.4.17 Input a Single Program File

(a) Each of the functional key can be pressed when program lock is ON.

(b) Select EDIT or AUTO mode.

(c) Connect communication cable to make the input device (PC or USB switch box) in a
preparation state.

(d) When input program without program No. or it needs modification, key in program Number:

Key in @ IProgram Numbel. (When input program contains program Number or it dosen’t need

modification, this operation is not required)
(e )Press |Data Input key, programs are being transmitted, and EDIT is blinking and displayed at
the lower part of the screen.

(f) Press PROGRAM key, the contents display from the begining of input program.
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Note 1: The fist and the last line of the program must be character “%”.
Note 2: In the process of communication, it is not allowed to cut off the power, otherwise,
alarm 101 occurs and the programs of the system will be lost.

4.4.18 Input Program File with Multiple Programs

| 01001  MO02; [03054 M30; |01972 MO02 % ;

(a) Program lock is ON.
(b) Operation is the same with the section 4.4.17.

To transmit and store all programs, press @, - 9999, DATA INPUT]

Note 1: The fist and the last line of the program head must be character “%”, and there is
no “%” in the middle, otherwise, data will not completely input.

Note 2: In the process of communication, t is not allowed to cut off the power, otherwise,
alarm 101 occurs and the programs of the system will be lost.

4.4.19 Input Programs by Keys

Program can be directly input to the memory by NC unit.
(a) Select the Edit mode.

;? (b) Pressthe | PROGRAM | key to display the current program.
- (c) Input the program number to be stored by pressing @ PROGRAM NO. |, | INSERT | keys,
N and it is turned to a new screen (valid when the program protection lock is ON)
o [PROGRAM 00009 NOOO9
g 00009
g‘. %
o
-

|

LSK s INC EDIT | 15:51:34 |
_| CHECK DIR PRGRAM BG. EDT BG. END
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(d)  Keyina block

Example] When keying in G92 X500.0 Y200.0 M12:
G 9 2 X 5 0 0 . 0 Y
2 0 0 . 0 M 1 2 EOB
PROGRAM 00009 NO009

G92X500. 0Y200. OM12;

U

)

=

(e) If a keyed in character is incorrect, press the | CANCEL | key to delete the last keyed in ',:
character. By pressing the | CANCEL | key continuously it deletes the keyed in characters

one by one from the back. If the number of the characters of a block exceeds 32, the block _g

can not be entered. Now the block can be divided into several segments with proper break @

point. o

(f)  If the input program is correct, press the | INSERT | key. g'

(g)
PROGRAM 00009 N0009

Enter the blocks by this method.
(h) To correct a keyed in block, operation is the same as the section of Program Editing.
(i)  For restart, continuously move the cursor to the last keyed in character, the procedure is the
same with the operation insertion.
(j)  When all blocks are input, press the key if you want to return to the beginning.
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4.4.20 Deletion of a Program

(Valid when the program lock is ON) delete programs stored in the memory.
(a) Select Edit mode.

(b) Press PROGRAM |

(c) Press @ program number, and | DELETE | keys, the program with this number is deleted.

4.4.21 Deletion of All Programs

(Valid when the program lock is ON) delete programs stored in the memory.
(a) Select Edit mode.
(b) Press PROGRAM | key.

(¢c) PresslO], [-]. [9] [9) [9] [9] and|DELETH keys.
4.4.22 Output a Program

Output a program stored in memory.
(a) Press key, and check the code to be set.
(b) Make the receiving device (PC or USB switch box) in a receiving state.
(c) Select EDIT mode.

(d) Press PROGRAM | key (this operation is not required all the time)

(e) Press @ Program number, keys to output all selected programs to the
receiving end.
Note 1: Press key to stop program output during transmission.
Note 2: When receiving device (PC or USB switch box) is connected to NC system, cut off
the power of the NC system and the receiving device.

4.4.23 Output All Programs

Output all programs stored in memory.
(a) Press key, and check the code to be set.
(b) Make the receiving device (PC or USB switch box) in a receiving state.
(c) Select EDIT mode.
(d) Press PROGRAM | key (this operation is not necessary all the time)
(e) Press \_[, -9999, Data output] keys to output all selected programs to the receiving end.
Note 1: The output sequence of program is not defined.
Note 2: When receiving device (PC or USB switch box) is connected to NC system, cut off
the power of the NC system and the receiving device.

4.4.24 Sequence Number Search

(functional key | PROGRAM )

Sequence number search is usually used to search a sequence number in the middle of a
program and start or restart the program from the block whose sequence number is retrieved. Its
skipping over blocks has no influence on the NC system. Namely, in the process of block skipping,
the coordinates of the blocks skipped over, M, S, T or G codes do not change the coordinates and
modal values of the NC. When a user macro program is supplied, sequence number will not be
displayed in searching.

Therefore, necessary M, S, T, G codes and coordinate system should be set for the blocks to be
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started or restarted according to sequence number search. This block searched is usually a break
point of a process. If program restarts search is necessary in machining, M, S, T, G codes and
coordinate system should be specified in MDI, so as to search current state of the machine and NC
system.

(a) Select AUTO mode.
(b) Select the program number where the sequence number to be searched belongs to.

A
Selecfed program Number
g _
Search range
If the the sequence number to be searched in the program, follow the operation (c). However,
when the sequence number to be searched does not exist in the progaram, the program Number with
the sequence number to be searched shall be selected.
(c) Pressthe | PROGRAM | key.
(d) Keyin \L} and the sequence number to be searched. Then press the cursor m key to
find the sequence number.
Note 1: In the course of search, coordinates and modal parameters are not updated.
These data are set by MDI after retrieving.
Note 2: The following items should be checked during retrieving.
TH check
TV check
Skip an optional block
Alarm check (03. 04. 05. 10)
Note 3: M98Pxxxx (calling a subprogram) is not executed during sequence number
searching. Therefore, when the sequence number in the subprogram called by the
current selected program is searched in Auto mode, No. 060 alarm will be given.

Main program Sub-program
01234 05678

N8E88

MO8 P5H6TS

M99

In the above example, alarm occurs if N8888 is searched

4.4.25 Restartthe Program

When the machine restarts after the tool damaged or stop of machining, the restart function
starts the machine from a block to be restarted according to the specified sequence number.
(1) The tool is damaged (Method P)
(a) Press FEED HOLD key, retract the tool and change a new tool. Change the offset if
necessary.
(b) Set Program Restart key on the operation panel to ON.

(c) Press Program key to display the present program.
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Return to the start point of the program by pressing the cursor key m

Press P, | Sequence Number | cursor key m to search the block to be restarted. If the
same sequence number appears for many times. For example: when sequence number
search calls a subprogram for many times, the higher four digits are specified as the number
of times of block appearance and the lower four digits as its sequence number

Cursor |_1—_|

(d)
(e)

P12 3 4 01 2 3
I | | |

Number of times Sequence number
If the number of times is 1, the higher four digits can be omitted. The preceding zeroes can
also be omitted when the number of times is ascertained.

(f)  After search, LCD changes to display the page for program restart.

(g)
PROGRAM RESTART 00009 N0009
OBJECT M-CODE
X -35. 48 dok sk ok ok skk
Y —56. 457 sk ok skek skek skok
7 -215. 555 dok sk ok ok skk
dok ckk oksk skok skek
dok sk ok ok skk
dok ckk oksk skok skek
DISTANCE TO GO sk e ok ok sk
> X 0. 000
=1 Y 0.000 |1 seofe sk
o B ok
®
3 E |
= LSK % INC EDIT | | 14:53:57 |
S | COMND I RESTR |

Object position indicates the restart position of machining.

Distance to go indicates the distance from the current tool position to the machining restarting
position.

M displays M codes commanded at the last 35 times.

T displays T codes commanded at the last 2 times.
S displays S code commanded at the last time.

B displays B code commanded at the last time.

Display the first commanded code at the beginning.

Display the program restart command or the CYCLE START command that clears each code in
reset state.

(h)
(i)

(j)

(a)
(b)

252

(2)

Set the PROG RESTART switch to OFF

Observe the page: Output by the MDI panel in MDI mode if the M, S, T codes to be output
exist. In this case, the M, S, T codes to be output do not appear on the program restart page
In AUTO mode, when the tool moves to the machining restart position, check if the distance
indicated by DISTANCE TO GO is correct and if the tool contacts workpiece. Press the
CYCLE START key after manually moves the tool to a position that the tool move does not
contact the workpiece. Now the tool moves to the restarting position by dry run in the
sequence of the Z, X axis, and restart machining.

Restart machining (Q type) after the occurrence of the following conditions

Switch off the power.

Press the EMERGENCY STOP button.
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(c) The machine immediately stops due to storage type travel limit alarm.
(d) The coordinate system changes after the last automatic operation.
Example:

(i) Specify G92 command through MDI.

(i) Move the coordinate system

(iii) Set the automatic coordinate system after reference point returning.

(iv) Press key.

(v) Coordinates are changed due to reset.

(a) After power on or releases of emergency stop and travel limit alarm, the machine performs
the reference point return prior to the restart (see the notes below)

(b) The tool is manually moved to the programmed start point of machining. Set modal data and
coordinate system to the state that the same as the state of machine restart.

(c) If necessary, set or change the offset.

(d) Set the Program Restart key on the operation panel of the machine to ON.

(e) Display program by pressing PROGRAM key. Search required programs when it is not
available.

(f)  Return the program to the start. Press cursor key !. in AUTO mode.
Use | Q | key | Sequence Number | , cursor key . to search the sequence number that

the block restarts.

When the same sequence number appears for many times during searching, the higher four
digits are specified as number of times of sequence number appearance and the lower four digits as
its sequence number

(@) When retrieving is finished, contents displayed by LCD screen is the same as the system

starts.
)  Set Program Restart switch to OFF.
(c) Observe the screen, if M, S, T and B code are not displayed on the program restart page.
(d) When the tool moves to the machining restarting position, make sure the tool does not contact
workpiece. If necessary, manually move the tool to a position that does not contact the workpiece.

(e) Check if the distance indicated by the DISTANCE TO Go is adequate.

(f) Return to the Auto mode and press the Cycle Start key, the tool moves to the restarting position
by dry run in sequence of the 4™ axis, X, Y and Z axis, and restart machining.

Note 1: In the following conditions, program is not restarted by pressing E,
and cursor key m

(a) After power on, no automatic operation is performed.

(b) Automatic operation is not performed after the release of emergency stop or storage
travel limit alarm.

(c) The automatic operation is set after the coordinate system is established, changed or
moved (offset of external workpiece origin is changed)

The above (a), (b) or 94—97, alarm reset causes P/S 97 alarm.

P/S 94 alarm is issued by the establishment of a coordinate system.

P/S 95 alarm is issued by the move of a coordinate system.

P/S 96 alarm is issued by the alteration of a coordinate system

The block for the restartable machining is one of the many blocks. The block follows the
block when the coordinate system is last set or changed before the interruption of machining.

Note 2: In P or Q type, the tool moves to the machining restarting position by one axis each
time. The stop of a single block is possible after the motion of the axis is finished.
However, manual operation rather than MDI operation can be inserted. The returned
axes cannot move.

Note 3: When input signals, offsets and other conditions are different from the past in
searching, the tool cannot return to the machining starting position. Set the single
block switch to ON or switch to Auto mode for continuous search operation.

Note 4: When feed hold is active during search or reset operation is performed after search,
carry out program restarting operation from the beginning. After the search, change
parameter 007 “CLEAR?” to the reset state in MDI mode at reset time.

Note 5: When program automatic restart switch is set to ON, cycle start can be ignored.

(b
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Note 6: Set the manual absolute switch to ON position for manual operation no matter it is
before or after machining.

When a program restarting operation instead of resetting is performed after manual
operation or when manual operation is performed along the axis that has not returned to the
machining restarting position, the concerned motion is assumed to be performed as the
manual absolute switch is set to ON position regardless the manual absolute switch is at ON
or OFF position.

Note 7: In principle, the tool cannot return to the correct position in the following cases:

(a) The manual absolute switch is set to OFF for manual operation.

(b) When the tool is moved in the lock state of the machine or Z axis command is
camcelled.

(¢) Mirror image function is used.

(d) The coordinate system is not set at the beginning of incremental programming.

(e) When manual operation is inserted during the returning of an axis.

(f)  When the machine lock is disabled after the program restart is commanded.

(g) When program restart command is given during the execution of the cutting blocks
with ship or before the block with absolute command being executed.

(h) When coordinate system is established or moved after search. Nevertheless, in the
condition of (c), the P type return of the tool is available in the blocks executed with
mirror image machining is OFF and the following blocks. In this case, the state of
mirror image machining is the same as that of the interruption. in the mirror image
remains the same. No alarm is given in any case.

Note 8: When the specified block only includes M98, M99, macro program calling command
(M65, G66 and G67) or macro program statement, or block not specified is searched,
No.60 alarm will be given.

Note 9:After power on or release of emergency stop or travel limit alarm (stop immediately),
program restarting operation is commanded and G28 is detected without returning to
the reference point, P/S alarm (98) will be issued.

Note 10: After the search, P/S alarm (99) is given when a move command is executed

through MDI operations before axis motion.

Note 11: After the program restart is commanded, “RSTR” blinks at the bottom of the LCD
screen before the return of the last axis (Z).

Note 12: The block before block restarting has G28, G30, command or incremental
command. The absolute position of the 4™ axis can be displayed at the range of 360°. In this
case, the 4™ axis is rotate axis and the return direction of reference point is negative.

4.4.26 Comparison and Stop Function for Block

This function is used to stop machining after a command is executed to a preset sequence
number.
(a) Select MDI mode.
(b) Press the key to display the page of “setting data 2”. Move the cursor to the
number 180 by pressing | 1 | or [ || key or pressing N[180 [INPUT] key.
(¢c) Keyin commands in the sequence of P |, [Sequence Number to stop, and [ INPUT].
(d) Select the AUTO mode. Set the machine to the preparation state for automatic operation.
(e) Press Cycle Start key.
The machine stops after the data in the block whose sequence number has been preset in step
(c). Preset sequence number is cleared while the machine is stopping.
To perform another comparison stop, repeat the above procedures from (a).
Note 1: Sequence number NO cannot be used for comparison stop.
Note 2: Preset sequence number is cleared by reset.
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4.4.27 Input Offset Value (any functional key)

(1) Format
Key in offset value from input device (PC or USB switch box) as the following format:
G10.PpRr
P: Offset number
r: Offset value (G90 is absolute input, G91 is incremental input)
Note : Because G10 is a non-modal code, each offset value must headed with G10 and
ended with % (1SO) .

4.4.28 Output Offset Value(functional key: OFFSET)

(1) Receiving device (PC or USB switch box) is prepare to receive data.

(2) Set operation mode to EDIT mode.

(3) Press [OFFSET | key.

(4) KeyinP |, -9999, and then press key. The output format of all offset number are
the same as input format. (If it is output by absolute mode, G90 is output at the head of the
program )

Note : When receiving device (PC or USB switch box) is connected to NC system, cut off
the power of the NC system and the receiving device.

4.4.29 Display Parameter (functional key: |PARAMETER|)

PARAMETER
Press PARAMETER]| key to display parameters, which has several pages. Press key to

display the parameter that you need (refer to appendix 5 for the meaning of parameter)
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4.4.30 Program Edit (functional key: PARAMETER|)

PROGRAM

This function is used to alter the saved program contents.
(1) Set mode selection switch to EDIT.
(2) Press key.
(3) Select a program. Processed with (4) if the program has been selected. Otherwise,
perform program number search.
(4) Search the word to be altered: by scanning or by word search.
(5) Alter, insert or delete the words.
Note 1: Word definition and edit unit
A word comprises an address and the numeral that follows. For user macro program,
however, the concept of word is indefinite. Hence the concept of “edit unit” is adopted. Edit
unit serves as the object of alteration and deletion in a single operation. Move the cursor to
the edit unit beginning in a single scan. For data insertion, the data is inserted behind the
edit unit.
Definition of edit unit
@ From one address to the next one.
@ Address is a character: WHILE. GOTO. END. DO. =. or ; (EOB) .
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According to the definition, a word is also an edit unit. On the basis of the following

explanations about edit, strictly speaking, word shall be called “edit unit”

Note 2: During program execution, machining is temporarily stopped by single block stop,
feed hold and other functions. Nevertheless, continuing to execute a program is not
allowed after program alteration, insertion and deletion of a program. Otherwise, the
program cannot be correctly executed according to the specification of program
data. Program is displayed on the LCD after subsequent machining.

To alter stored data in Edit mode, they must be altered in reset condition before
program execution or when resetting operation is performed after editing.

4.4.30.1 Word Scanning

(1) Press the cursor key [ | | .

£N1234X1000 Y1250 ; 1234 ; Noe67s8 ; MO3 ; S

AP ANPAVANPAV ANAN,
0] D00 o

The cursor moves forward word by word on the screen. The cursor is displayed underneath the
address character of the selected word.
(2) Press the cursor key m .

gN1234}{1000 T1250 ; X1234 ; Nsev78 s M03 ; 5

A ANV ANPAVANAN,

AR E

o
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The cursor moves reversely word by word on the screen. The cursor is displayed underneath the
address character of the selected word.
For example

Description in here
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PROGRAM 00009 N0009
00009 :
N1234 X100.0 Y1250 :
X1234
N5678 MO3
%
ISK % INC EDIT | 14:53:57 | |
CHECK DIR PRGRAM  BG. EDT IBG. END

(3) Continuous search can be conducted by pressing down and holding the cursor m or E

key.

(4) The next page is displayed and search starts from the beginning of the page by pressing the
page [ | ][] key.

(5) The previous page is displayed and search starts from the beginning of the page by pressing the
page [ 1 ] key.

(6) Displaying page by page is possible by pressing down and holding the cursor | | | or [ 1] key.
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4.4.30.2 Word Search

Search a specified word from the present position forward.
NO0004 X1000 Y1250: X1234: NO09 MO3:

A A

Current word X1234 shold be indexed
— The direction of the index

(1) KeyinX] [1] [2], and with the keypad.

Note 1: The search for $1234 can not be done if it only enters S123 with the keypad.

Note 2: The search for S009 can not be performed as it only enters S9 with the keypad.
S009 shall be entered with the keypad for the search.

(2) Press [ || key to start searching. The cursor is displayed underneath X of X1234

after the search.
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4.4.30.3 Address Search

Search a specified address from the present position forward.

N1234X100.0 Y1250: X1234: N5678, MO3:

| |

Current word The M03 to be indexed

Key in M|,

(1)  Press the cursor m key to start search. The cursor is displayed underneath M after

the search.

Note 1: After a word is keyed in, press CANCEL| key to clear this word and display a blank.

Only CAN is displayed by pressing CANCEL]| key.

Note 2: Both word search and address search do not start by pressing the cursor m

key.

4.4.30.4 Methods of Returning to the Beginning of A Program

01100 ; NOOO1 X12.34; Z15.67; G01X12.5; MO04

| |

Beginning current word
(1) Method 1
A program is displayed from its beginning when the | RESET | key is pressed in Edit mode.

(2) Method 2
Perform program number search.

(3) Method 3
(a) Setto Auto mode.

(b) Pressthe | PROGRAM | key.

(c) Press the cursor |ﬂkey to return to the Edit mode for editing a part program.
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4.4.30.5 Word Insertion (valid when the program lock is ON)

Insert T105

v

N1234 X100.0 Y1250 ; X1234; N5678 MO3:

A

Object of search

(1) Quickly search and scan the word preceding the position where a word is to be inserted.
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(a) See 4.24.1 for scanning.
(b) See 4.24.2 for word search. When Y1250 is in front of the currently indicated position,

first move the cursor to the beginning of the program.
(2) Keyin[T], [1], [0], [ 5], and press [INSERT] key.
(3)

PROGRAM 00009 N1234

Before insertion
PROGRAM 00009 N1234

after insertion
Note 1: When what is inserted is not an address but a numeral, the inserted numeral is
added to the word indicated by the cursor. (In the above example, the insertion of 2.5 will
generate Y12502.5 when the cursor is underneath Y of Y1250)
Note 2: A numeral can also be added to the back of all addresses.
For example: EOB, IF, etc. When the cursor is under “; ”, the insertion of 23 will generate “;

23”. However, it doesn’t make any sense in programming.

4.4.30.6 Word Alteration (Valid when the program lock is ON)

N1234X<100.0 Y1250: T195: S1234:

Change Iit to M15

(1) Search and scan the word to be altered.
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(2) KeyinM], [1]. [5]. and pressALTER key.

N1234X100.0 Y1250: M15: S1234:

Altered program

4.4.30.7 Insertion and Alteration of Words, Blocks and Strings (Active when program

lock is ON)

Words, blocks, character strings or more contents can be inserted (up to 32 characters). In the
above example, to insert T105 M20, key in T105 M20 and press| INSERT | key.
PROGRAM 00009 N5678

T15M20 |
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PROGRAM

After insertion
Similarly, a word indicated by the cursor can be changed to words, blocks or strings, etc.
Note 1: When the cursor is under Y in Y1250, by the insertion of 25 M2 it becomes Y1250

2.5 M20.
Note 2: When the cursor is under Y in Y1250 T105, by the insertion of 2.5 M20 it becomes
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Y1250 2.5 M20.

4.4.30.8 Word Deletion (valid when the program lock is ON)

N1234 X100.0 Y]4250 T105: X1234:

De|ete Y1250
(1) Search and scan the word to be deleted.

(2) Pressthe | DELETE | key.

N1234 X100.0 T105: X1234:

The block after deletion

4.4.30.9 Deletion of the Contents before EOB

Present word
N1234 X100.0 Y1250 T105 M13: X1234:

l—— Deletion range——/|

Press the and [DELETE]| keys to delete the part before EOB and the cursor moves to the
underneath of the address character of the next word of program head.

4.4.30.10 Deletion of Blocks (active when the program lock is ON)

The range of deletion covers from the currently indicated word to the block whose sequence
number is specified.

Present word Key in N2233
N1234 M10; M15X100.0----- T0122; N2233 T1200; N3344 Y10.0:

. Deletion range >

(1) Key in the sequence number of the last block to be deleted. Key in [ N], [ 2], [ 2], and
in this example.

(2) Press key.
4.4.30.11 Contents Sorting for the Memory

The frequent edit of part program sometimes prevents the memory from economic usage,
resulting in the failure to store the program data whose length is specified. Hence it is necessary to do
contents sorting.

In EDIT state, press the and keys in succession to switch program check
and program screen. After sorting, character number that can be held in memory is indicated at the
bottom of the screen.

Note 1: For one program, the memory stores it by the specified length. For many programs,

some storage areas are used to identify these programs.

Note 2: In quick part program edit, the storage areas to be altered or inserted exceeding

the actual length are wasted. Memory sorting may eliminate these waste.
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4.4.30.12 Display of All Stored Program Numbers

Once the contents of the memory described in 4. 4.30.11 are sorted, all stored program numbers
are displayed.

ol
i

DIRECTORY ~NO. O1PAGE 00009 N5678

4.4.30.13 Edit of User Macro Program (valid when program lock is ON)

U
Q
=1
N User macro program can be edited by [SHIFT]| key in Edit mode with the program lock switch is
o released. The following differences shall be observed.
9 (a) [SHIFT key
o Once the | SHIFT | key is pressed, the cursor changes from “—” in initial state to “/\”. (Input the
g- cursor by keypad: the cursor locates at the character where the last data input). In this state,
-] press the key with a character in the lower right of it, this character in the lower right can be
entered.
After entering a character, the cursor restores to “—”". If the SHIFT | key is pressed twice, the
cursor also restores to “—”.
(Example)

PROGRAM 00009 N5678

(b) Deletion, insertion and alteration of a program
When editing an entered user macro program, the cursor is moving at the following locations:

(i) Address
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(ii) Atthe / of an optional block skipped over
(iii ) At the left beginning # of a substitution statement
(iv) Position (=) OR;
(v) At the characters headed with IF, WHILE, GOTO, END, DO
On the LCD screen, there is a blank for a character before the characters above. Deletion,
alteration and insertion can be performed in the area between the front and rear cursor position.

(Example) Cursor position

NOOTX-#100:  #1=123; N002 [ 2X[12/#3]:
NOO3X-SQRT[#3/3*[#4+1]): NOO4X# 2 Y#1:
NO05#5=1+2-#10; _ IF[#1 NE 0]GOTO 10:
WHILE[#2LES]DO1: _ #[20+#2]=#2*10; _
#2=#2+1: END1:

Note 1: The cursor cannot be stopped in [
Control OUT/IN
(Example ) [#1=100]:

The cursor cannot stop here.
Note 2: Position of the cursor varies with the changed program.

(Example) Before alteration X100 Y200:
If Y200 is changed into 100 with ALTER key, it will be X100 100:

(c¢) Abbreviations of macro program words

To alter or insert a macro program word, the first two characters are its abbreviations. The
underlined part can represent the word as an abbreviation.

WHILE, GOTO, END, XOR, AND, SIN, CQOS, TAN,

ATAN, SQRT, ABS, BCD, BIX, FUP, ROUND.
(Example ): When WH[TA[#1*AB[#2]]LERO[#3]] is entered as input data of keyboard, the actual

entered data will be:
WHILE[TAN[#1*ABS[#2]]LEROUNDI#3]]

4.4.30.14 Background Edit (valid when program lock is ON)

Edit other program to be the program that to be edited at background when a program is being
executed (background edit). Its editing method is the same with program editing (foreground program
edit). Press functional key BG EDT] at the lower side of screen, and “In background editing” is

displayed and blinking at the upper side of the screen, other programs can be edited. After the
operation is finished, press BG END| key to return the program being executed.
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[PROGRAM CHECK

N108 Z30.

N110 7Z-20. ;

N112 G1 G41 D1 Z-25. F1000.

N114 X25.245 Y-24. 226 ;

N116 X23. 265 Y—-23.877 ;

RELATIVE ABSOLUTE DISTANCE TO GO

X 239.218 | X 239.218 | X 508. 217
Y -230.747 | Y —230.771 | Y —485. 473

00001 NOOO1

Z —-25.000 | Z —-25.000 | Z 0. 000
I
LSK BUF INC ato | | 14:53:57 |B.G Editing
|| CHECK DIR PRGRAM || BG.EDT  BG.END

Note: The alarm occurs in background edit has no effect on the foreground execution.
Similarly, the alarm occurs in foreground execution has no effect on the background
edit. The program of foreground execution can be viewed in background edit. However,
alarm (NO.160) occurs if the program being executed at foreground is changed.

4.4.31 Display of Running Time

Automatic running time can be accumulated and displayed in hour, minute and second (in 2s) on
the screen.

Time is displayed as indicated in the figure below when the | SETTING | key is pressed. Press
the PAGE key for other pages
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SETTING DATA NO. 01PAGE 00001 NO116
X MIRROR IMAGE =fo (o:0FF 1:0N )
Y MIRROR IMAGE =fo (o:0FF 1:0N )
A MIRROR IMAGE =fo (o:0FF 1:0N )
TV CHECK =fo (o:0FF 1:0N )
PUNCH CODE =1 (o0:EI 1:150 )
INPUT DNIT =fo (om 1:INCH )
INPUT DEIVCEL =0 (o0:TAPE ONLY )
INPUT DEIVCE? =[1 (1:Rs232¢)

RONNING TIME:  0001H O0SM 165
P I |
LSK ##% INC aro | | 14:53:57 | |

|| SET MACRO SWITCH |

Note 1: The accumulated time includes automatic running time but not the stop times of
single block and feed hold.

Note 2: If the power supply is switched off after the stop of automatic operation, a time
error up to 6 minutes may be caused after power on again.

Note 3: If necessary, time can be preset through setting operations. The data number is 57,
58, 59.

4.4.32 Menu Switch Function

It's possible to replace the ON/OFF state of switch function on machine panel by the NC unit.
By using this function, the number of switches on the panel can be reduced. ON/OFF state can
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be set by the following signals on the NC unit.
(1)  (SINGLE BLOCK)

(2) (DRYRUN)

(3) (AUXFUNC. LOCK)

(4) (MACHINE LOCK)

(5) (DISPLAY LOCK)

(6) (MANUAL ABSOLULE)

(7)  (Z-AXIS NEGLUTE)

(8) (X.Y. Z. A. 5MRRORIMAGE)
(9) (BLOCK SKIP1—9)

Once data are stored into the memory, these states remain unchanged even the power of NC is
switched off or turned on again.

These signals are not completely determined by the setting of the NC unit, which can be
switched on or off by corresponding keys on the operation panel. When these signals displayed on
NC unit are set to ON, corresponding keys on the panel will be ignored no matter whether the
corresponding keys on the panel or setting state in SETTING is ON/OFF.

Setting and display: States of the above signals can be displayed through the following
operations.

(i) Select[SETTING| key.
When the set page displayed, press SETTING| key twice to enter SWITCH) page.

(i) Press the PAGE| key to select a page from the two pages displayed.
Page 1: Displays the contents other than optional blocks skipping
Page 2: Optional block skips 1~9

Setting n-?
Operate as follows after the above procedures. 3
(iiii) Move the cursor to the item to be changed. N
Move the cursor to the position to be changed by pressing the cursor key mor m o
°
®
(iv) When the address key E is pressed, enter 1 for switching on and 0 for switching off. Press =y
the keys in the sequence of (0) g

(P) (INPUT).

(1)

MENU SWITCH NO. 01PAGE 00001 NO116

SINGLE BLOCK =fo ( 0:0FF 1:0N )
DRY RUN =0 (o0:0FF 1:0N )
AUX FUNC LOCK =fo (0:0FfF 1:0N )
MACHINE LOCK =fo (0:0FF 1:0N )
DISPLAY LOCK =0 (o0:0FF 1:0N )
MANUAL ABSOLUTE =fo (0:0FF 1:0N )
Z-AXIS NEGLECT =fo (o:0FF 1:0N )
X MIRROR IMAGE =fo ( 0:0FF 1:0N )
Y MIRROR IMAGE =0 (o0:0FF 1:0N )
A MIRROR IMAGE =fo (0:0FF 1:0N )
MIRROR IMAGE =0 (o:0FF 1:0N )
P |
LSK %% INC ato | | 14:53:57
_| SET MACRO || S¥ITCH
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MENU SWITCH NO. 02PAGE 00001 NO116

4.4.33 Operation for LCD Soft Functional Key

4.4.33.1 Introduction

Functional keys (POSITION|, PROGRAM| |[OFFSET], ...... etc.) here are taken as soft functional
keys, which significances are displayed on LCD. The introductions for each page that gotten by
pressing soft functional key are as follows.

4.4.33.2 Display
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(1) Press |POSITION key to display the current position.
By pressing the |REL ey, the current position of the relative coordinate system is displayed on

LCD.

Press |PAGE]| key to display the position of absolute coordinate system.
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00001 NO116
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(2) Program display
Press PROGRAM key to display the program. Background edit is conducted by pressing

BG.EDT | key (edit the programs except the one is being executed ) .
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00009 N1234

Press key to display the program list. The displayed program list is as follows:

DIRECTORY NO. 01PAGE 00009 NH678
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(3) Offset display
Press |(OFFSET]| key to display the corresponding offset of each tool number on the LCD. Select

required data by press page key mor U_J and cursor key |I| or |I| . Meanwhile, the current
position of relative coordinate system is displayed at the bottom of LCD.
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OFFSET NO. 01PAGE 00009 N0009

000. 000 000. 000

(4) Display of command

Press key to display the following figure:

CURRENT BLOCK 00001 NO202
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Then press |PAGE]| key, the content is changed as the following figure.
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NEXT BLOCK-MDI 00001 N0O202

QUEUED BLOCK 00001 N0O202
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(5) Function setting
Press key to display the figure as follows.

NG DATA NO. 01PAGE 00001 NO202

EaEEEEE =
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Press functional key, and various set data are displayed on the screen. The setting of

operating time is displayed on the second page by pressing [Page] key.
SETTING DATA NO. 02PAGE 00001 NO202

00000000

Press | MACRO | key, and local variable and common variable of user macro program are
displayed on the screen of LCD.
MACRO VAL NO. 01PAGE 00001 NO202
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Press key, and switch on the display menu is shown as section 4.26 (menu switch
function).
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(6) Alarm and operation information display

ALARM MESSAGE 00001 NO114
NO. | MESSAGE 2
041 Overcutting is caused in tool radius compensation
LSK BUF INC avto [N 14:53:57 |

|| ALM EX. MSG | |

Press [ALARM| functional key to display alarm content as shown in the above figure. Press
EX.MSG| key to display the outside message as shown in the following figure.

EXTERNAL MESSAGE 00001 NO114
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LSK #&t INC AUTO | 14:53:57 | |

| ALM IEX.][SG |

(7) Parameter display

INC PARAMETER NO. 01PAGE 00001 NO114
NO. DATA NO. DATA
0000 11110011 0010 10100100
0001 11101100 0011 00010010
0002 00111101 0012 11110000
0003 11111111 0013 00000000
0004 01101111 0014 01111001
0005 00000000 0015 01111001
0006 00000000 0016 01111001
0007 01100011 0017 01111001
0008 00001001 0018 00000011
0009 11000000 0019 01010101
NC PAR HELP = = =
0006bit para: [7 Reservedl[6 S. speed arrival sig. is checked][5 SV OFF csignal validll4
Stop immediately once overtravell[3 Feedrate unit:1/10J[2 Min.dispaly unit:0. 0lmm] [1
Min. input increment:0.0lmm] [0 inch system! [1:¥ 0:¥]
P I
LSK #%k% INC AUTO 14:53:57
_“ NC.PAR  PLC.PAR
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Press NC.PARor |PLC.PAR | key to display related system parameter on LCD.

Press page key m or m and cursor key |I| or m to display required parameters.

(8) Diagnosis data display

DTAGNOSE  NO. 01PAGE 00001 NO114
NO. DATA NO. DATA
0000 00000001 0010 00100000
0001 00010010 0011 00000000
0002 00100000 0012 00001000
0003 00000000 0013 00000000
0004 00000000 0014 00000000
0005 00000000 0015 00000000
0006 00100000 0016 00000001
0007 00000001 0017 00000000
0008 00000000 0018 00000000
0009 00001000 0019 00000000

DGN HELP

0001

[P

LSK mex  INC AUTO | | 14:53:56 |

| I DGNOS TOOLLF PLC VERSION |

Each page displays 160 diagnosis data by pressing  DGNOS | functional key.

Press page key m or m and cursor key |I| or m to display required diagnosis data.

4.4.33.3 Direct Input Measured Offset Value of the Workpiece Origin

Coordinate value of relative coordinate system can be set as workpiece origin offset value, which
is specified on the LCD screen of workpiece coordinate offset. Clear relative coordinate system at
reference point by using this function, and then manually move to workpiece origin. The coordinate
value of relative coordinate system can be set as the value of workpiece origin offset value now, and it
is easy to set the offset value of the workpiece origin.

(1) Operation
Clear the relative coordinate system according to the following operation. The offset value of
workpiece origin can be set on LCD.
(a) Clear the relative coordinate system
Clear relative coordinate system of X axis by pressing key (this operation is also
applied to Y, Z, 4™ and 5™ axis)
(b) Set offset value of workpiece origin

Move the cursor to the required offset number, and press X | [Offset data] [ Inpuf key, X
coordinate value of relative coordinate system is set to the X workpiece origin offset value of selected
workpiece offset number.

This operation is also applied to Y, Z, 4™ and 5" axis
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WORK COORDINATES NO. 01PAGE 00001 NO114

0. 000
215. 599

35. 489

56. 457
0. 000

4.4.33.4 Measure Function of Workpiece Coordinate System

Current machine tool coordinate can be set to related workpiece coordinate system automatically
by workpiece coordinate measure function with MEASURE key, which facilitats the setting of
workpiece coordinate.

(1) Page 1 (offset 01 of workpiece coordinate
WORK COORDINATES NO. 01PAGE 00001 NO114

0.00
0.00
0. 00
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=
)
=
o
=

Fig. 4.4.33.5

EXT: Offset value of workpiece coordinates

G54: Workpiece origin offset value of workpiece coordinate system1 (G54 )
G55: Workpiece origin offset value of workpiece coordinate system 2 ( G55)
G56: Workpiece origin offset value of workpiece coordinate system 3 ( G56 )

(2) Page 2(Offset 02 of workpiece coordinate)
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WORK COORDINATES NO. 02PAGE 00001 NO114
G57 G59
X 0. 000 X 0. 000
Y 0. 000 Y 0. 000
z 0. 000 z 0. 000
658
X 0. 000
Y 0. 000
7 0. 000
lz
LSK #x  INC auto | | 14:53:56 |
| OFFSET I WORK MEASU |
Fig. 4.4.3.6

G57: Workpiece origin offset value of workpiece coordinate system 4 ( G57)
G58: Workpiece origin offset value of workpiece coordinate system 5 ( G58)
G59: Workpiece origin offset value of workpiece coordinate system 6 ( G59)

Steps of setting the workpiece coordinate system by using the measure function of workpiece
coordinate system:

(1) Move the cursor to the sequence number of workpiece coordinate system to be altered.

(2)KeyinX ][ 0], [0], [0] or [ 0], then press MEASUR key, and the
current machine coordinate value is automatically set to the position workpiece origin offset value of
workpiece coordinate system to be altered.

4.4.34 Input/Output of NC Parameter

4.4.34.1 Output of NC Parameter

The method of outputting NC parameter to receiving device (PC or USB switch box) is the same
with that of program outputting.
(a) Connect the NC system and receiving device to make the device in a receiving state.
(b) Select EDIT mode.
(c) Input E— 9999 in succession, then press key and output NC parameter
(0000~0735).
(d) To input error compensation parameter of axis screw pitch, first input 1000, and then
press key, switch to the screen of error compensation parameter of screw pitch.

(e) Input E— 9999 in succession, then press Data output key and output NC parameter
(1000~5127).

4.4.34.2 Input of NC Parameter

The method of inputting NC parameter from input device to the NC system (PC or USB switch
box) is the same with that of program inputting.
(a) When the NC system and receiving device is connected, open the file with NC parameter,
and correctly set transmission setting items.
(b)  Turn on parameter protection switch, alarm “ 100 PARAM” is displayed on LCD.
(c) Display interface is switched to NC parameter interface, select EDIT as operation mode.
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(d) Press down the emergency stop button on the operation panel.
(e) InputlP ]| -9999 in succession, and press key.
The above operations are performed, NC parameters are input from computer or USB switch box,
and set to NC parameter storage. After parameters are read in, alarm 000 occurs.
(f)  Restore the parameter protection switch to OFF.
(g) Release emergency bottom on the machine panel.
Note: In principle, the above operations are not executed by end users.

4.5 Graphic Function

4.5.1 Display Type of The Graphic

Graphic dynamic display function: it is able to show tool path of the program being executed on
the screen. And the graphic can be scaled up or down with the graphic display function.
Graphic static display function: the path of program can be shown on the screen. The graphic
can be scaled up or down automatically and its three dimension figure can be drawn.
Note: Graphic parameter must be set correctly before drawing.

4.5.2 Graphic Parameter Setting

Press down [graphic ( GRA ) ] key, and the following figure will be displayed on LCD. The graphic
parameter contains two pages, which can be switched between two pages by PAGE key or cursor

key [V], [A] key.

SRAPHIC PARAMETER NO. 01PAGE 00001 NO114
01  PROGRAM NUMBER = [ 1 |
02  FIGURE -
03  TOOL PATH - s
04  AXES = 0 |
(XY=0, YZ=1, 7X=2, XYZ=3, YX=4, ZY=5, XZ=6, XZY=T7)
05  RANGE MAX MIN
X= [ 0 | 0
7= [ 0 | 0
= | o | 0
06  SCALE = 100
07  ROTATION ANGLE -
i
LSK sk INC AUTO | 14:53:36 |
_“ G. PARA GRAPH
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SRAPHIC PARAMETER NO. 02PAGE 00001 NO114
08 LCD CENTER - I
[0 |
[0
09  START POINT = [ 0o ]
[0 |
[ 0o
P
LSE st INC AUTO | 14:53:56
_“ G. PARA GRAPH

Press cursor key | V| or |/\| to move the cursor to the parameter to be set.
Press P + data, [INPUT] key to input graphic parameter.

4.5.3 The Meaning of Graphic Parameter

4.5.3.1 Program Name

When the value is set to a negative number, which indicates the graphic is drawn by dynamic
graphic display function, namely, the tool path of the program being executed is drawn on the screen.
When the value is not set to a negative number, it is a program number of the storage area to be
called, which indicates static display function is used. Namely, the program in the storage area is
called and its motion path is drawn on the screen. It is calls for special notice that if input program
number does not exist in the storage area, alarm will occur in the process of drafting.
Note: Static graphic display function is not allowed in rigid tapping instructions or programs
that contain feed axis instruction address other than X, Y, Z axis. Otherwise, number 9
alarm will not be displayed or prompted normally.
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4.5.3.2 Drafting, Tool Path

Backup parameter is not valid temporarily.

4.5.3.3 Coordinate System

Set the drafting plane, and the corresponding coordinate systems for each set value are as
follows.
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I

Setto 0 Setto 1 Setto 2
Z
X T
X /K T . >
T Z
Setto 3 Settod - Setto &
i
n_? )\
2 . Z X
N Setto @ Setto 7
@]
3
"l 4.5.3.4 Range (maximum), (minimum)
=
S
Set the max. or min. value of drafting range on the screen.

Value (MAX) » Value (MIN)

X= 0, 0

Y= 0, 0

Z= 0, 0

Setting range: 0 ~ +£99999999

1=0.001mm or 0.0001inch (usually)
1=0.0001mm or 0.00001inch (input unit /10 )
Example (two-dimension)

Input unit 0.001mm

Drafting plane 2 (coordinate system=2)
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(70, 120)

30

v

40

A
A 4

90

A
\ 4

A. Drawing for the whole tool path
If the maximum and minimum values are set as follows

Value  (MAX) ) Value (MIN)

X= 70000, 0

Y= 0, 0 ;?
Z= 120000, 0 a
The graphic center is (35000, 60000 ) N
The scaling is set automatically o
B. Drawing for the shadow part o]
Value (MAX) , Value (MIN) 3
X= 30000, 0 =
Y= 0, 0 S
Z= 90000, 40000

The graphic centeris (15000, 65000 )

The scaling is set automatically

C. To move the drafting position, change the values of MAX. and MIN. with the same value.
MAX+a, MIN+a

a<0, Upward or deviate to the right side

a>0, Downward or deviate to the left side

In three dimension: a<0, graphic deviates to the positive direction of the axis

a>0, graphic deviates to the negative direction of the axis

Note 1: Maximum is bigger than minimum.

Note 2: After the maximum and minimum are set, the center of the corresponding figure is set
automatically. The scale is set automatically in two dimension coordinate, but it is set
manually in three dimension coordinate.

4535 Scaling

Set the graphic scaling (The value is valid when the maximum and minimum are not set. If the
maximum and minimum are set, the value will be changed automatically)
Setting range: 1~10000 Setting unit: 0.01 fold
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56,4

75 2mm

75 2mm 56.4mm

Graphic dimension

The above figure indicates that the maximum graphic range of LCD covers 150.4mm horizontally
and 112.8mm vertically. If the drawing scope is over this range, the scale that ranges from 0.01 ~
100.00 can be used. The scale in two-dimension drafting is defined by the following factors.

SCALE=smaller one of H or V.

SCALE H=—— i
horizontal programmed path length
SCALE V= s

vertical programmed path length
a : 150.4mm ( Display by black-and-white displayer )
288mm ( Display by colored displayer )

Bl B:  112.8mm (Display by radius)
% 216mm ( Display by diameter)
N Scale is proceeded according to the center of LCD screen.
O : : : :
S The graphic center is taken as standard point of the scaling up
Pl program Graphic range after scaling
6' |t
S
v Graphic range before scalin
G( = P g g

o
-

Gce: Graphic center

A GC

T-—— Graphic range before scaling

-+——Graphic range after scaling

o
——

The graphic center is taken as standard point of the scaling up.
program:

Graphic range after scaling

Graphic range before scaling

Gc: Graphic center
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4.5.3.6 Rotation Angle

The parameter indicates the rotation of three dimension graphic, it is valid only in three dimension
graphic.

Setting range: -180~180 degree

3.6 On LCD, tool path is defined by the workpiece coordinate value of tool moving, and
corresponding workpiece origin of the LCD center..

GcX = (Max. of X + Min.of X) /2
GceY = (Max. of Y + Min.of Y) / 2
GcZ = (Max. of Z + Min.of Z) / 2

The maximum / minimum of X/Y/Z are defined by graphic parameters. Once these parameters are set,
they remain valid until “Stop” is pressed after graphic page is selected.

Even the workpiece coordinate origin is changed, the graphic origin and center are not changed on
the screen. That is, workpiece coordinate always coincides with the graphic origin (see the following
figure).

(Example)
Y Y
1 1G¢(=30mm,50mm) 4 Drawing point{60mm,90mm)
—————— I~ G92 X60 Y90 T h
I Drawing point After execution I = X
| — e | 0
| |
| ‘ | O
| ___x ‘ | ___x -c
(1)
=
Graphic origin point ; P PR ; ; - ~
P gnp Graphic origin point=workpiece coordinate origin =
S
As shown in the above figure, when command G92 is executed, the drawing path is shown by
arrow —. The position of the graphic origin point and graphic center are not changed.

Example: When graphic center is calculated in two-dimension figure, take unit 0.001mm for example.

Max. 500000 in vertical clirectian

Min. -300000 in horizontal direction Max. 600000 in horizontal dirdction

LCD center 450000,400000
Min. -300000 in vertical directig

=

Min. -300000 in vertical direction
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Graphic center in horizontal position = (600000 +300000) /2 = 450000

Scale = 150.4 / 300 = 0.501

Graphic center in vertical position = (500000+300000) /2 = 400000

Scale = 112.8 / 200 = 0.564

Scaling = Min. {0.50,0.56} = 0.50, the scaling is set to 50 automatically.

If of the graphic center parameter and the scaling need to be altered, set the scaling after the max.
and min. of the axis are set.

In three dimension figure

Coordinates of terminal point

/ (coordinate value of Z is 80.000mm)

i

el
— ]

G90 G01 Z80. F300

(X2,Y2)
(X1,Y1)

Though the coordinate values of Z are the same,
the corresponding points on LCD may be different.

As known form the above, corresponding points on LCD of Z under certain absolute coordinate
value are not the same, and X, Y are different too. Therefore, the scaling will not be set automatically
with the setting of the max. and min. values, it will be set only by user as required.

45.3.7 Start Point

It is used for setting tool start point.

4.5.4 Drafting

GRAPH

Graphic menu and interface can be shifted by key or enter graphic interface with menu
[Graphic] at the end of the Graphic menu interface. As shown in the following figure (the set
coordinate system is XZY plane, rotation angle is 60 degree)
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00090 NO090

Hek ek ekl P:5 14:53:56 |DRAWING

| G. PARA I GRAPH DRAW END C/S |

Start and stop drafting are switched by pressing Menu (Drafting) (Stop) on Graphic interface.
Continuous and single block are switched by pressing [continuous/single] key.

As for rapid moving, the tool path is indicated by a dot line (---------------- ), as for cutting moving, the
tool path is indicated by a full line ( ).

Static graphic display function (program name is a positive value):

[continuous/single] key is valid now. Press Menu (Drafting) to enter the state of drafting. The
prompt “start drafting” expresses the path is being drawn. Now if the prompt “Single” is valid, press
Menu (drafting) once to draw the figure of a block. After drafting, if the prompt “continuous” is valid,
press Menu (drafting) once to draw the figure until the program execution is finished or Menu (stop)
key is pressed.

Dynamic graphic display function (program name is a negative value)

[continuous/single] key is invalid now. Press Menu (Drafting) to enter the state of drafting.
Namely, draw the tool path of the program that is being executed. It will stop until Menu (stop) key is
pressed.
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Appendix

APPENDIX
Appendix 1 System Version Display

The system version is displayed immediately after power-on.
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Appendix 2 G Codes List

G code Group No. Function
GO0 * Positioning (rapid traverse)
G01* 01 Linear interpolation (cutting feed)
G02 Circular interpolation (CW)
G03 Circular interpolation (CCW)
G04 Dwell
G07 00 Hypothetical axis assignation
G09 Exact stop check
G10 Offset amount, origin point offset amount setting
G17 * XY plane selection
G18 02 ZX plane selection
G19 YZ plane selection
G20 06 Inch input
G21 Metric input
G22 04 Stored stroke limit ON
G23 Stored stroke limit OFF
G27 Reference point return check
G28 Return to reference point
G29 00 Return from reference point
G30 2nd, 3rd, 4th reference point return
G31 Skip function
G33 01 Thread cutting
G40 * Cutter compensation cancel
G41 Cutter compensation left
G42 Cutter compensation right
G43 * Tool length compensation + direction
G44 % 08 Tool length compensation — direction
G49 % Tool length compensation cancel
G45 Tool length offset increase
G46 Tool position offset decrease
G47 00 Tool position offset double increase
G48 Tool position offset double decrease
G50 * 1 Scaling OFF
G51 Scaling ON
G54 * Workpiece coordinate system 1 selection
G55 Workpiece coordinate system 2 selection
G56 14 Workpiece coordinate system 3 selection
G57 Workpiece coordinate system 4 selection
G58 Workpiece coordinate system 5 selection
G59 Workpiece coordinate system 6 selection
G60 00 Single direction positioning
G61 Exact stop check mode
G62 15 Automatic corner override
G64 * Continuous cutting mode
G65 00 Custom macro simple call
G66 2 Macro modal call
G67 * Macro modal call cancel
G68 16 Coordinate rotation
G69 * Coordinate rotation cancel
G73 09 Peck drilling cycle
G74 Counter tapping cycle
G76 Finish boring
G380 * Canned cycle cancel

286



Appendix 2. G Codes List

G81 Drilling cycle, spot boring

G82 Drilling cycle, spot facing

G83 Peck drilling cycle

G84 Tapping cycle

G85 Boring cycle

G386 Boring cycle

G87 Counter boring cycle

G388 Boring cycle

G389 Boring cycle
G90 * 03 Absolute programming
G91* Incremental programming

G92 00 Coordinate system setting
G94 % 05 Feed per minute

G95 Feed per rotation

G96 13 Constant surface speed control
G97 * Constant surface speed control cancel
G98 10 Return to initial point in canned cycle

G99 Return to R point in canned cycle
G180 Rigid tapping cycle cancel
G184 Rigid tapping cycle

Note 1: The G codes with * are the initial G codes in each group. They are set at power-on or reset state.
(The initial G codes specified by system parameters are valid in reset state.)

The selection of initial codes (G00, G01, G43, G44, G49, G90, G91and G94, G95) at power-on state
is set by parameters. Whether G20 or G21 is the initial code depends on the state before
power-off.

Note 2: G codes in group 00 are non-modal codes and only valid in the specified blocks.

Note 3: When a G code not listed in the G code list is specified, or a G code that has no corresponding

option is specified, an alarm No. 010 is output. However, G38, G39 are ignored.

Note 4: Multiple G code can be specified in the same block if each G code belongs to a different group. If
multiple G codes that belong to the same group are specified in the same block, only the last G
code specified is valid.

Note 5: If a G code belonging to group 01 is specified in a canned cycle, the canned cycle is cancelled
automatically. This means that the same state of G80 is set. Note that the G codes in group 01 are
not affected by a G code specified the canned cycle.

Note 6: G 20 and G21 (special G codes) can be replaced by G70 and G71 by parameter setting (GSP).

Note 7: G codes are indicated by group number.
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Appendix 3 Range of Command Values

mm Input inch Input mm Input inch Input
mm Output mm Output inch Output inch Output
Least |nput increment 0.001mm 0.0001inch 0.001mm 0.0001inch
0.001° 0.001° 0.001° 0.001°

Maximum stroke
(start from reference

+99999.999mm

+99999.999mm

+3937.0078inch

+99999.999inch

point)
Maximum command | £99999.999mm +9999.9999inch 199999.999mm | £99999.999inch
value +99999.999° +99999.999° +99999.999° +99999.999°
Cutting feed Feed
(when the 1 mm/min~ 0.01 inch/min~ 1 mm/min~ 0.01 inch/min~
overrideis | Po' | 30000mm/min | 1200.00inch/min | 30000mm/min | 1200.00inch/min
100%) min.

Rapid traverse speed

30 mm/min~

30 mm/min~

3.0 inch/min~

3.0 inch/min~

(independent axes) 60000mm/min 60000mm/min 2400.0inch/min 2400.0inch/min
The coordinate of the
2nd reference point 0 mm~ 0 mm~ 0 inch~ 0 inch~

(starting from the
reference point)

+99999.999mm

+99999.999mm

+3937.0078inch

+99999.999inch

Tool offset 0 mm~ 0 inghN 0 mm~ 0 inchf.~
+999.999mm 1999.999inch +999.999mm 1$999.999inch
Least input increment 0.001mm 0.0001inch 0.001mm 0.0001inch
com zizlgﬁg: data | Omm~0.255mm | 0 mm~0.255mm 0 inch~ 0 inch~
(Sa“d .y ) ' ' 0.0255inch 0.0255inch
Pitch error
compensation value Omm~ Omm~ Oinch~ Oinch~
(starting from the +0.007mm +0.007mm +0.007inch 10.007inch
reference point)
Stored stroke limit Omm~ Omm~ Oinch~ Oinch~

range

+99999.999mm

+99999.999mm

+3937.0078inch

+99999.999inch

Dwell

0s~99999.999s

0s~99999.999s

0s~99999.999s

0s~99999.999s
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Appendix 4 Nomographs
A4. 1 Tool Path at Corner

(1) General

When servo system delay (due to exponential acceleration/deceleration at cutting or caused by
the positioning system when a DC servo motor is used) is accompanied by cornering, a slight
deviation is produced between the tool path (tool center path) and the programmed path as
shown in Fig. 4.1 (a). Time constant T1 of the exponential acceleration/deceleration is fixed to 0.

e |
B -~
Il'lrl Wi
1 .
——= =
- -
P -
-
p o
Vi —— = Programmedpath
I
,."'r — — — = Toolpath

Fig. 4.1 (a) the path at corner

The tool path is determined by the following parameters:
a) Feedrate (V4, V2)
b) Corner angle (8)
c) Exponential acceleration/deceleration time constant (T4) during cutting (T4 = 0)
d) Loop gain of the position system

(e) Presence or absence of buffer register

The above parameters are used to theoretically analyze the tool path and above tool path is
drawn with the parameter which is set as an example. When actually programming, the above items
must be considered and programming must be performed carefully so that the shape of the
workpiece is within the desired precision.

In other words, when the shape of the workpiece is not within the theoretical precision, the
commands of the next block must not be read until the specified feedrate becomes zero. The dwell
function is then used to stop the machine for the appropriate period.

(
(
(
(

(2) Analysis
The tool path shown in Fig. 4.1(b) is analyzed based on the following conditions:
(@) Feedrate is constant in both blocks before and after cornering.
(b) The controller has a buffer register. (The error differs with the reading speed of the tape
reader, number of characters of the next block, etc.)
(Conditional
express)

Vy2 N

o —m/ Block 2

G2

Fig.4.1 (b) Command

Vx1 =V-cosp1
Vy1 =V:-sing1
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Vx2 = V-cos@2
Vy2 = V-sing2
m— (¢1-92) =6

[Description of symbols]

V: Feedrate at both blocks before and after cornering

Vx1: X-axis component of feedrate of preceding block

Vy1: Y-axis component of feedrate of preceding block

Vx2: X-axis component of feedrate of following block

Vy2: X-axis component of feedrate of following block

0: Corner angle

@1: Angle formed by specified path direction of preceding block and X-axis
¢2: Angle formed by specified path direction of following block and X-axis

Initial value
Initial value calculation

The initial value when cornering starts, that is, the X and Y coordinates at the end of command
distribution by the controller, is determined by the feedrate and the positioning system time constant
of the DC servo motor.
Xo=Vxqy (T4#T2) ......... D) Yo=Vys (T4+T2) ......... (2)
T1: Exponential acceleration/deceleration time constant. (T=0)
T2: Time constant of positioning system (inverse of position loop gain)
Analysis of corner tool path

The equations below represent the feedrate for the corner section in X-axis direction and Y-axis
direction.

Vx1 t t
Vx (1) = (Vxo—Vxq) [1— ———1T, xexp| —— |-T, xexp| - — Vx1
2 [ T1—T2{1X P[ Tl] 2 X P( TzJ }"‘ ]
Vx1 t t
= \/x 1— T, xexpl —— [=T exXpl — — |5 e (3)
{ TlJsz{lX p( Tl) 2 p( TJH
Vy; - Vy t t
Vy (1) ==L "2 )T xexp| —— |- T, xexp| - — VYo it (4)
y T, -7, { 1% p( le 2 X P( TzJ}+ Yo

The coordinates of tool path at time t are calculated from following equations:
X (1) = [vx(t)dt- X

= VX —Vx T2 x exp _t ~T.2 xexp _t VX (T + Ty =) e, (5
Tl_T2 T]_ TZ

Y (D = [vy(dt-Y,
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_Vy, =V o t 2 t
=—= =T oxexpl —— [=T, xexp| —— | =VY, (T, + T, —=t) .ovuvn.n.... (6)
T,-T, { 1 X p( TlJ 2 X p[ TZJ} yz( 1+ 12 )

A4.2 Radius Direction Error at Circle Cutting

When a DC servo motor is used, the positioning system will produce a delay between input axis
and output axis. Since the tool advances along the specified segment, an error is not produced in
linear interpolation. In circular interpolation, however, radial errors may be produced, especially for
circular cutting at high speeds. This error can be obtained as follows:

AR: maximum radius error (mm)

V: feedrate (mm/s)

r: circle radius (mm)

T4: exponential acceleration/deceleration time constant (s) during cutting (T, =0)

T,: time constant of positioning system (s) (inverse of position loop gain)

Aorm TR 1)

command path

\ actual path

—-X

Since the machining radius r (mm) and allowable error Ar (mm) of the workpiece is given in
actual machining, the allowable limit feedrate V (mm/s) is determined by equation (1).

Since the acceleration/deceleration time constant during cutting which is set by this equipment
varies with the machine tools, please refer to the manual issued by the machine tool builder.
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Appendix 5 Parameters

Displaying and setting parameter

When the NC connected to the servo motor or a machine tool, to fully utilize the characteristic of
the servo motor, parameters are set to determine the specifications and functions of the machine. The
setting of parameters depends on the machine. Refer to the parameter list prepared by the machine
tool builder. Normally, the end user need not change parameter setting.

A5.1 Displaying Parameters

PARAMETER
(a) Press key
N
(b)  Select the desired page by pressing [PAGE| key, or pressing + PARAMETER No.
INPUT

+
A5.2 Setting Parameters

Set parameters in MDI mode

PARAMETER
(a) Press page to display NC PARAMETER page, and press ! key to display
parameter switch setting page. Set the parameter switch to 1 to enable the parameter writing. The

status of parameter switch after power-off is the same as the status before.
PARAMETER SWITCH 00090 N0090

>
©
o
®
3
Q.
x (b) Select MDI mode or emergency stop.
PARAMETER
(c) Press key.
N INPUT
(d) Press + the parameter No. to be set + . When the number of the parameter
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to be set is selected, the cursor will appear below the number. (The cursors

can also select the pages.)

P INPUT
Set the parameter by pressing L+ setting data +

CANCEL
Press key if the data is mis-input.

(f) Confirm the setting.

(g) After the parameter setting is completed, switch the PRM. WT to OFF (on the CNC
system).

(h) Cancel the alarm (No. 100) status by pressing reset key or releasing the emergency stop

mode.

A5.3 Parameter List

Parameter No.
| [o[o[6] |ORWD|SCTO|EENB]|OTCS|FMIC| MDL | MIC | SCW |

7 6 5 4 3 2 1 0

ORWD  Reserved parameters

SCTO When specifying S command or switching from rapid traverse to cutting feed, the
speed arrival check is: (refer to parameter #062)
1: performed
0: not performed

EENB SERVO OFF signal is:
1:Enabled
0:Disabled

OTCS When the tool touches the hardware stroke limit switch
1: stop immediately (mechanical loss)
0: stop gradually (no mechanical loss)
FMIC When Metric input, feed per minute and the feedrate command F without decimal point are
adopted
1: the unit of feedrate is 1/10. (0.1mm/min)
0: the unit of feedrate is not 1/10. (0.1mm/min)
MDL 1: the minimum unit is 0.01 mm in metric input mode, and 0.0001inch in inch input mode
0:, the minimum unit is 0.001 mm in metric input mode, and 0.0001 in inch input mode
MIC  1: the least inputincrementis 0.01mm in metric input mode and 0.0001inch in inch input
mode
0: the least input increment is 0.001mm in metric input mode and 0.0001inch in inch
input mode
SCW  1:Inch machine (the least command increment is 0.0001inch)
0: Metric machine (the least command increment is 0.001mm).

| JoJo]7] | ADFT|EOM | CINP | DCS | CLER| TVC | PPD | RDRN |

7 6 5 4 3 2 1 0
ADET Automatic drift compensation
1: performed (refer to parameters #124, #125, #126, #127)
0: not performed
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EOM 1: When M30 is commanded, if the FIN signal sent to the machine side returns, the first
block of the program is executed continuously. If the external reset signal rather than
FIN signal returns, the system returns to the head of the program and enter into reset
status (in AUTO mode).

0: When M30 is commanded, if the reset & rewind signal is not used, the system does
not return to the head of the program (in AUTO mode).

CINP 1: Between two non-cutting blocks, when the command feedrate is reduced to 0, the
next block is executed after confirming the mechanical arrival position. (This
confirmation is called in-position check)

0: Between two non-cutting blocks, the next block is executed immediately after the
command feedrate is reduced to 0. (does not perform in-position check)

DATA
OUTPUT
DCS 1: When pressing the key (or key) on the MDI panel, the NC starts the
machine. (Only in MDI mode
DATA
) OUTPUT . .
0: When pressing the key (or key) on the MDI panel, the signal is

transmitted to the machine control panel and starts the machine.
CLER 1: NC enters into the clear state by using reset key, external reset signal, reset &
rewind signal. (Refer to appendix 7 for clear state)
0: NC enters into the reset state by using reset key, external signal, reset& rewind
signal.
TVC 1: TV check is not performed in the note section in control output mode
0: TV check is performed in the note section in control output mode
PPD 1: Both absolute and incremental coordinates are changed when a coordinate system is
set.
0: Only the absolute incremental coordinates is changed when a coordinate system is
set.
RDRN 1: The dry run is valid for rapid traverse
0: The dry run is invalid for rapid traverse

| [o]o]8] | ICR | | GSP | G44 | G90 | G95 | G43 | GO0 |
7 6 5 4 3 2 1 0
ICR 1: The EOB code is output by LF when ISO code system is used.

0: The EOB code is output by LF  CR CR when ISO code system is used.
GSP 1: Special G codes are used. (Standard G codes G20, G21 become special codes G70,
G71)
0: Standard G codes are used.
G90 1:The system enters into G90 state after power-on or in clear state
0: The system enters into G91 state after power-on or in clear state
G95 1: The system enters into G95 state after power-on or in clear state
0: The system enters into G94 state after power-on or in clear state
GO0 1: The system enters into GO0 state after power-on or in clear state
0: The system enters into GO1 state after power-on or in clear state

G44, G43
G44 | G43 Initial state
1 0 The system enters into G44 state after power-on or
in clear state.
0 1 The system enters into G43 state after power-on or
in clear state.
0 0 The system enters into G49 state after power-on or
in clear state.
| [o]o]9] | FIX2 | RWL | MCF | FMFS | FCUT | ILVL | EFR1 | TDRN |

7 6 5 4 3 2 1 0

FIX2 1: Outputs the M codes in canned cycle (canned cycle 1I)
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0: Does not output the M code in canned cycle; stop the outputting spindle; spindle
reverse rotation SRV. (canned cycle)
RWL 1: The outside area of stored stroke limit 2 is the prohibited area.
0: The inside area of stored stroke limit 2 is the prohibited area.
MCF 1: Outputs the external motion signal EF when the G81 execution is ending (Z axis
does not move).
0: Does not output the external motion signal EF when the G81 execution is ending
(Z axis moves).
FMFS  1: Outputs the auxiliary signal FMF twice in the canned cycle.
0: Outputs the auxiliary signal FMF once in the canned cycle.
FCUT 1: Movement of X, Y axes in the canned cycle is represented by the G codes in 01
group.
0: Movement of X, Y axes in the canned cycle is represented by rapid traverse.

ILVL 1: Change the initial plane point (G98) by pressing."""

0: The initial plane point (G98) cannot be changed even by pressing;:-‘ 00 key.

EFRI 1: Outputs EF with the photocoupler.
0: Outputs EF with the relay.

TDRN  1: Dry run is valid for thread cutting.
0: Dry run is invalid for thread cutting

lo]1]0] [ Tcw [ cwM | Sov | TLCC | OFSD | SOVS | RERT | ISOT |
7 6 5 4 3 2 1 0
TCW, CWM: Symbols during S4-digit analog output
TCW | CWM Symbols

0 0 MO03 MO04 are positive

0 1 MO03 MO4 are negative

1 0 MO3 is positive, M04 is negative

1 1 MO3 is negative, M04 is positive

SOV 1: The spindle override is valid
0: The spindle override is invalid
TLCC 1: The offset value changed by G43, G44 is valid since the next block.
0: The offset value changed by G43, G44 is valid from the following H, D codes
OFSD 1: Tool position offset number (G45~G48) is represented by D code.
0: Tool position offset number (G45~G48) is represented by H code.
SOVS 1: The spindle override is fixed to 100% when tapping
0: The spindle override is not fixed to 100% when tapping

RERT 1: In EDIT mode, the part programs can be stored in the memory by using cycle start
key.

0: In EDIT mode, the part programs cannot be stored in the memory by using cycle
start key.
ISOT 1: When the stored stroke limit is enabled, the manual rapid feed is valid even if
reference point return is not performed.
0: When the stored stroke limit is enabled, the manual rapid feed is valid only if
reference point return is performed.

| [o]1]1] | DGNE | SETE | DECI | SSPB | | VCT | SUPM | ADL4 |
2 1 0

7 6. 5 4 3
DGNE 1: The data output is valid during diagnosis

0: The data output is invalid during diagnosis
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SETE “SETTING” is enabled when the program lock is ON.

“SETTING” is disabled when the program lock is ON.

DECI Decelerates if the signal is “1” when returning to reference point

1:

0:

1:

0: Decelerates if the signal is “0” when returning to reference point
SSPB 1: When spindle stop signal SSP is “0”, the spindle stops.

0:

1:

0:

When spindle stop signal SSP is “1”, the spindle stops.
Tool compensation vector can be specified by I, J, K.
Tool compensation vector cannot be specified (usually, it is obtained through
automatic calculation).
SUPM 1: In cutter compensation C mode, B type is used in start and stop operations.
0: In cutter compensation C mode, A type is used in start and stop operations.
(Refer to Volume | for the A/B type)
ADL4 1: The 4th axis is used as linear axis.
0: The 4th axis is used as rotary axis.

VCT

[0]1] 2] | ZGM4 | ZGMZ | ZGMY | ZGMX | ZM4 | ZMZ | ZmMY | ZMX |
7 6 5 4 3 2 1 0
ZGMX, ZGMY, ZGMZ, ZGM4 respectively set the reference point return methods on X, Y,
Z, 4th axes.
1: Magnetic switch mode
0: Grid mode

ZMX, ZMY, ZMZ, ZM4 respectively set the reference point return direction and the
backlash initial direction at power-on state for X, Y, Z, 4th axes
1: the reference point return direction and the backlash initial direction are negative (-).
0: the reference point return direction and the backlash initial direction are positive (+).
Note 1: For the axes with reference point return function, the direction of reference point return is the
same as backlash initial direction at power-on state. However, for the axes without reference
point return function, this parameter only means the backlash initial direction.
Note 2: After power-on, the backlash compensation is performed when axes are moving toward the
direction set by this parameter.

[0[1]3] [PsG2]PsG1 ] | | | | | |
7 6 5 4 3 2 1 0
PSG2. PSG1:The ratio of spindle to position encoder
Multiplication PSG2 PSG1

X1 0 0

X2 0 1

X4 1 0

X5 1 1

spindle revolution data
position encoder revolution data

Multiplication=

0 1 4 | | DMRX [DMRX |DMRX [GRDX [|GRDX [GRDX | GRDX |
7 6 5 4 3 2 1 0
| |DMRY [DMRY |[DMRY [ GRDY [GRDY |[GRDY [GRDY |
7 6 5 4 3 2 1 0
0 1 6 | |[DMRZ [|DMRZ |[DMRZ [ GRDZ [GRDZ [ GRDZ |[GRDZ |
7 6 5 4 3 2 1 0
0 1 7 | |DMR4 [DMR4 [|DMR4 [GRD4 [GRD4 [GRD4 |[GRD4 |
7 6 5 4 3 2 1 0
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| DMR5 [DMR5 |DMR5 |GRD5 [GRD5 |GRD5 |GRD5 |
7 6 5 4 3 2 1 0

DMRX, DMRY, DMRZ, DMR4, DMRS5 respectively set the detection multiplying ratios used
on X, Y, Z, 4th, 5th axes.

Set codes Multiplication
Bit6 Bit5 Bit4 Pulse coder
0 0 0 1/2
0 0 1 1
0 1 0 1
0 1 1 2
1 0 0 3/2
1 0 1 3
1 1 0 2
1 1 1 4

n: represents X, Y, Z, 4th, 5th axes
GRDX, GRDY, GRDZ, GRD4, GRD5 respectively set the reference counter capacities used on
X, Y, Z, 4th, 5th axes.

Set codes (GRDn) The capacity of one
cycle
Bit3 Bit2 Bit1 Bit0

0 0 0 1 2000
0 0 1 0 3000
0 0 1 1 4000
0 1 0 0 5000
0 1 0 1 6000
0 1 1 1 8000
1 0 0 1 10000

n: represents X, Y, Z, 4th, 5th axes
The reference counter capacity= detection multiplying ratioxpulse per revolution of the encoder
(2500ppr normally)

Note: When codes other than the above are set, the capacity is 8000.

Normal Screw Pitch Setting List: (the encoder lines number of standard motor:2500p/rev)

Amount of movement Cpmmand . . . Pitch set by
er revolution multiplying ratio Det_ectlpn Drlvq Reference the
P (CMR) multiplying | electric counter parameters
Metric | Rotary The value set ratio gear capacity (NC
screw | axis Inch | value | by parameter (DMR) ratio parameters
screw (#27~30,414) 14~18,410)
1 mm 1° 0.1 1 2 0.5 0.8 2000 00000001
inch
2mm 2° 0.2 1 2 1 0.8 2000 00010001
inch
3 mm 3° 0.3 1 2 1.5 0.8 3000 01000010
inch
4 mm 4° 0.4 1 2 2 0.8 4000 00110011
inch
5 mm 5° 0.5 1 2 2 1 5000 00110100
inch
6 mm 6° 0.6 1 2 3 0.8 6000 01010101
inch
8 mm 8° 0.8 1 2 4 0.8 8000 01110111
inch
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10 10° 1.0 1 2 4 1 10000 01111001
mm inch
12 12° 1.2 0.5 1 3 0.8 6000 01010101
mm inch
16 16° 1.6 0.5 1 4 0.8 8000 01110111
mm inch
| [o]1[8] | | DIC | IPL2 [ CPF2 | CPF1 |
3 2 1 0
CPF2, CPF1 set the pulse frequency of backlash compensation (for all axes).
Frequency CPF2 CPF1
32 0 0
64 0 1
128 1 0 (must be set to 256KHZ)
256 1 1

IPL2  1: Input unit 1/2
0: Input unit 1/1

DIC 1: Input unit 1/10
0: Input unit 1/1

Llof1]9] |  TMF | | | TFIN ! |

7 6 5 4 3 2 1 0

TMF The time from the M, S, T, B codes being sent to reading the signals MF (M code), SF (S
code), TF (M code), BF (B code). (16ms time interval)
TFIN The time of auxiliary function ending signal FIN receive width is 16 ms ~265ms. (16ms
time interval)

TMFor TFIN=16x (N+1) ms N=0~15

M Code ) ¥
MF o A/

| v,
FIN L

|
e TFIN

ol THE [ e ¥

It is ignored When X<TFIM.

\ TMF TFIN \ Setting
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16ms over 16ms 0 0 0 0
32ms over 32ms 0 0 0 1
48ms over 48ms 0 0 1 0
64ms over 64ms 0 0 1 1
80ms over 80ms 0 1 0 0
96ms over 96ms 0 1 0 1
112ms over 112ms 0 1 1 0
128ms over 128ms 0 1 1 1
144ms over 144ms 1 0 0 0
160ms over 160ms 1 0 0 1
176ms over 176ms 1 0 1 0
192ms over 192ms 1 0 1 1
208ms over 208ms 1 1 0 0
224ms over 224ms 1 1 0 1
240ms over 240ms 1 1 1 0
256ms over 256ms 1 1 1 1

| Jo[2]o] [cLsI | | | ZIN5 | ZTN4 [ ZTNZ | ZTNY | ZTNX |

7 6 5 4 3 2 1 0
CLSI 1: Does not detect the servo position circuit LSI

0: Detects the servo position circuit LSI
ZTNX, ZTNY, ZTNZ, ZTN4, ZTN5 respectively set the presence and absence of reference point
return function of X, Y,Z,4th, 5th axes.
1: with reference point return function

0: without reference point return function

| Jo[2[1] |G84S[SFOU |EDMZ | EDMY | EDMX | EDPZ | EDPY | EDPX |

7 6 5 4 3 2 1 0
G84S 1: When the S-12-digit output A and S analog output A are used In the canned

cycle G74 and G84, the method B is valid.
0: When the S-12-digit output A and S analog output A are used in the canned cycle
G74 and G84, the method A is valid. (Refer to PLC program manual for A/B

method) .
SFOU For the S-12-digit output A and S analog output A, when switching the gear is not
performed, the S code signal SF is:
1: output
0: not output
EDMX, EDMY, EDMZ represent the negative direction commands of X, Y, Z axes respectively.
1: The external deceleration is valid for both rapid traverse and cutting feed.
0: The external deceleration is valid for rapid traverse.
EDPX, EDPY, EDPZ represent the positive direction commands of X, Y, Z axes respectively.
1: The external deceleration is valid for both rapid traverse and cutting feed.
0: The external deceleration is valid for rapid traverse.

lo]2]2] | | SIJ | PMXY2 [ PMXY1 | RS43 | FXCD | TAPSG | FXCS |

5 4 3 2 1 0
SIJ  sets the tool return metoa Iin cannea cycle G/b or BB/

1: Address |, J specify the direction and move distance
0: Address Q specifies the move distance; parameters PMXY1, PMXY2 determine the
direction.

299




OGS I MISXIE

GSK983Ma Milling Machine Center CNC System User Manual

PMXY2, PMXY1

PMXY2

PMXY1

Return direction

0

0

+X

tool return direction is set in canned cycle G76 or G87 (valid when SIJ = 0)

0 1 —X
1 0 +Y
1 1 -Y

RS43 1:The offset vector of G43/G44 is hold after resetting.
0: The offset vector of G43/G44 is cleared after resetting.

1: The dwell command is valid in canned cycle G74/G84

0: The dwell command is invalid in canned cycle G74/G84

1: Outputs the tapping signal in canned cycle G74/G84

(Valid when the No.9 parameter FLX2=1)

0: Does not output the tapping signal.

1: Does not output the M05, spindle CCW or spindle CW in canned cycle G74/G84.

(valid when No.9 parameter FIX2=1)
0: Outputs the M05, spindle CCW or spindle CW in canned cycle G74/G84.

FXCD

TAPSG

FXCS

[ EXIOD | | | | | | |
76

[ [of2]3] |

EXIOD 1: The external zero point offset value multiplies by 10

0: The external zero point offset value does not multiply by 10

| PML2 | PML1 | DLME | RDAL | ADW2 | ADW1 | ADWO | FMT |
7 6 5 4 3 2 1 0

[ [o[2]4]

PMC2, PMC 1 Pitch error compensation magnification is set
The compensation amount is output after being multiplied by the override.
PML2 PML1 Magnification
0 0 x1
0 1 x2
1 0 x4
1 1

x8

DLME 1: When the programs are stored by using RS232, all the programs already stored will
be automatically cleared.
0: Not be automatically cleared.
RDAL 1: When RS232 is used for storing programs, usually, all programs are stored.
0: When RS232 is used for storing programs, MDI operation determines to store one
O Rt

program or all programs. (the operation is — 9999 )

ADW2, ADW1, ADWO If there is the 4th axis, when data is output or displayed on the LCD
screen, the name of the 4th axis is selected.

ADW2 ADW1 ADWO Address
0 0 0 A
0 0 1 B
0 1 0 C
0 1 1 U
1 0 0 \
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| 1 | 0 | 1 | W |

FMT 1: In the part program edit area, the parity check is performed.
0: In the part program edit area, the parity check is not performed.
In check prepared state, the parameter is automatically set to 1 and cannot be enabled/disabled

externally.
| [o]l2]6] | | | NGMP [OFFVY | |OGE | |CKIM
7 6 5 4 3 2 1 0
NGMP The movement amount of MPG 1 is:
NGMP MP2 MP1 Movement amount
0 0 0 0.001mm/0.0001inch
0 0 1 0.01mm/0.001inch
0 1 0 0.1mm/0.01inch
0 1 1 0.1mm/0.01inch
1 0 0 0.01mm/0.001inch
1 0 1 0.001mm/0.0001inch
1 1 0 0.1mm/0.01inch
1 1 1 0.1mm/0.01inch
OFFVY 1: No servo alarm occurs, even if VRDY is connected before PRDY is output.

0: Servo alarm occurs, when VRDY is connected before PRDY is output.
OGE 1: The memory is sorted when searching a program.
0: The memory is not sorted when searching a program.
CKIM 1: Ignores the machine lock signal during automatic running. (The state in cycle start
is valid)
0: The machine lock signal is valid.

Note: the machine lock is always valid in MANUAL mode.

MP1, MP2: PLC incremental feed signal

[Tol2[7] | CMRX |
| Jo]2]8] | CMRY |
[Tol2]9] | CNIRZ |
L o]3]o] | CMR4 |
L [4]1]4] | CMR5 |

CMRX, CMRY, CMRZ, CMR4, CMRS5 respectively set the command multiplying ratios used for
the X, Y, Z, 4th, 5th axes.
(1) When parameter 0316.5 ACMR=0 (standard)
When codes other than the below are set in this mode, the multiplying ratio is 1.

1 0.5
2 1
4 2
10 5
20 10

(2) When 316.5=1(a random command multiplying ratio is used), the setting method of
multiplying ratio is as follows:
A, the multiplying ratio is between 1/2~1/27

301



CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

1
(CMR)

setting value = +100

B, the multiplying ratio is between 2~48
Setting value =2x (CMR)

Note: The command multiplying ratio here is an integral value.

[Tol3[] | VLOCX |
| Jo[3]2] | VLOCY
[ lof3]3] | VLOCZ
| Jo]3]4] | VLOC4 |
| [4]1]5] | VLOC5 |

VLOCX, VLOCY, VLOCZ, VLOC4, VLOCS respectively set the feedrate command minimum
clamping value for X, Y, Z, 4th, 5th axes.

Speed command
+{VELD)

i

¥,
i
g P

Position offzet value +

Usually, this value is 0.

[To0[3]5] | MBUF |

| [o]3]6] | MBUF2 |

MBUF1, MBUF2 the M code without buffering can set up to 2 values (within 00~97).

| Jo[3]7] | SPGST

SPGST The setting value of the spindle motor revolution (S12-digit or S analog output A/B)
during gear changing

Setting value : 0~255

spindle motor revolution

the maximum spindle motor revolution

x 4095

Setting value=

| Jo[3]8] | SPSOR

SPSOR the spindle motor revolution when spindle exact stop (S12-digit or S analog output
A/B)
Setting value: 0~255 unit: r/min
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| [o]3]9] | PECZRX |
[Tol4l0] | PECZRY |
| Jof4a]1] | PECZRZ |
[ [of4af2] | PECZR4 |
| [al1]6] | PECZR5 |

PECZRX~5 set the pitch error origin point for X, Y, Z, 4th, 5th axes respectively.

Setting value: 0~127

Setting some points corresponding to reference point (machine zero point), for example, the
pitch error origin point is set to 0, the setting point 1 is in position +8.000mm, thus compensation
range of the setting point 127 in position 1016.000mm is 0 mm~1016.000mm.

Setting

0 ] 2 3 4
point ; - - '. 15

i I I 1 I

1 1 1 1 ]

| | i i i
machineg ! ! ! ! i
coordinate | +8.00Dmm +16.!000am | +1016. 000mm

o i 3 d it L

LR : I : IF"rt-:h error zero point = 000

When the pitch error compensation interval (parameter 163~166) is 8000.

| [0]4]3] |UMMCD4 The M code that calls macro program 09020 |
| [o[4]4] [UMMCD5 The M code that calls macro program 09021 |
| [0]4]5] |UMMCD6 The M code that calls macro program 09022 |
| [o]4]6] |UMMCD7 The M code that calls macro program 09023 |
| [0]4]7] |UMMCD8 The M code that calls macro program 09024 |
| [0]4]8] |UMMCD9 The M code that calls macro program 09025 |
| [o[4]9] [UMMCD10 The M code that calls macro program 09026 |
| Jo]5]0] | UMMCD11 The M code that calls macro program 09027 |
| [o[5[1] | UMMCD12 The M code that calls macro program 09028 |
| [o]5]2] | UMMCD13 The M code that calls macro program 09029 |
UMMCD4~UMMCD13

The number of M codes that call macro programs can be set up to 10 (can be the assignment
value of argument)
Setting value: 01~97

| [o]5]3] | MACINTON

MACINTON: Custom macro interrupts valid M code
Setting value: 03~97
This parameter is valid when the parameter No.25 bit 4 MPRM=1.
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L lof[s5]4] | MACINTOF

MACINTON: Custom macro interrupts invalid M code
Setting value: 03~97
This parameter is valid when the parameter No.25 bit 4 MPRM=1.

| lo]5]7] | TMHOR (h)

| Jols]8] | TMMIN (min) |
L [o]s5]9] | TMSEC (s) |
Displaying the machining time :

TMHOR 0~255 (increases by 1 hours)

TMMIN 0~59 (increases by 1min)

TMSEC 0~58 (increases by 2 sec)

The machining time (cycle start signal STL) is displayed in hour, min, sec.

The machining time is stored in the non-volatile storage even the power is cut off. The time is

written into the storage every 6 minutes, therefore, the time exceeded than integral multiple of 6

minutes is cleared.

(It can also be set in the “SETTING” screen)

| [o]l6]o] | IDXUNT

IDXUNT minimum indexing angle of the index table
Setting value: 1~255 Unit: deg (deg)
When the setting value is 0, the minimum indexing angle is 0.001deg
It is valid when the parameter No.314 bit 5 IFIX=1; if a movement amount exceeded the integral

multiple of IDXUNT setting value is specified, a P/S alarm occurs.

If the set command value of coordinate system setting (G92), the parameter value of automatic

coordinate system setting and parameter value of workpiece origin offset amount exceed the integral
multiple of IDXUNT setting value, a P/S alarm (No.180) occurs.
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| Jol6[1] | FIDN |

FIDN the constant when one graduation on the MPG feedrate changing during F1 digit feed
F .

A F= 18:;)(1 <|:maxi = Fmax1 or Fmax2)

In the above equation, set n. that is, the number of revolutions of the manual pulse generator,
required to reach feedrate Fp.y is obtained. Fnax refers to the ceiling level of the feedrate for an
F1-digit feed command, and it is set by parameter No.065,066.

Setting value: 1~127

F maxi the ceiling level of the feedrate for F1~F4(parameter No.065)
Frmax2 the ceiling level of the feedrate for F5~F9 (parameter No.066)
| [o]6]2] | SCTTIM

SCTTIM the delay time setting for spindle speed arrival check. The time from S function
being executed to the spindle speed arrival signal check is set. (Refer to parameter
No.6 bit 2 SCTO)

Setting value: 0~255 Unit: ms
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Spindle speed arrival signal

= comimand o |

Delay titner
Pulze distribution ST I‘H '—

| [o]l6]3] | | | | ZDL5 | EX5NG | HIRS | AP5 | G605 |
7 6 5 4 3 2 1 0

ADL5 1: The 5th axis is linear axis.
0: The 5th axis is rotary axis.
HIRS 1: The manual handle interruption for the 5th axis is valid
0: The manual handle interruption for the 5th axis is invalid.
EX5NG 1: The ignore signal for the 5th axis is valid.
0: The ignore signal for the 5th axis is invalid.
APS 1: Automatic coordinate system setting of the 5th axis is valid.
0: Automatic coordinate system setting of the 5th axis is invalid.
G605 1: The approaching direction of 5th single direction positioning is negative.
0: The approaching direction of 5th single direction positioning is positive.

| Jolel4] | | | | | | sCLZ | SCLY | SCLX
7 6 5 4 3 2 1 0
SCLX, SCLY, SCLZ the scaling function (valid/invalid) of X, Y, Z axes is set respectively.
1: Enabled
0: Disabled
[ lofe[5] | FIDMAX1 |
| [o[6]6] | FIDMAX2 |
FIDMAX1, FIDMAX2 set the ceiling level value of feedrate for a F1 digit command.
FIDMAX1 the ceiling level value of feedrate F1~F4.
FIDMAX2 the ceiling level value of feedrate F5~F9.

Setting value: 0~15000  unit: mm/min (metric system )
0~6000 unit: 0.1inch/min Cinch system)
Refer to parameter No.061.

[Tol6]7] | CVeR |

CYCR the amount of retraction is set in canned cycle G73 (high-speed peck drilling cycle)
Setting value: metric input 0~32767, unit: 0.001mm.
Inch input 0~32767, unit: 0.0001inch,
This value can also be set on the MDI&LCD display panel (address SET)
G73 (high-speed peck drilling cycle) the “d” value is set by parameter No.67 (CYCR).
High-efficient drilling and retraction in high-speed rotation can be realized. It is convenient for chip
removal and can minimize the retraction amount.
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CYCD sets the distance value “d” when changing from rapid traverse to cutting feed in canned

cycle G83 (peck drilling cycle). It should be set before peck drilling cycle (G83).
Setting value: metric input 0~32767, unit: 0.001mm

Inch input 0~32767, unit: 0.0001inch

It can also be set in “SETTING” screen.
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CRCDL In cutter compensation C mode, when the outside machine along the acute angle
approaching 90° is performed, the maximum ignore value of the move distance is set.
Setting value: metric input 0~16383 unit: 0.001mm

Inch input 0~16383 unit: 0.0001inch
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= —. \
| i | |
f : |I T i
f i == Ay
II| :I '1..‘
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f '\ Tool center point path after
l | = compensation
L_programmed path

When AX<CRCDL, AY<CRCDL, the move distance can be ignored, in this way, impact of the
tool to the workpiece is avoidable.

L [o]7]o] | INPX
L [ol7[1] | INPY
L lo]7]2] | INPZ
L lol7]3] | INP4
[ [4]2]5] | INP5

INPX, INPY, INPZ, INP4, INP5 set the in-position area of X, Y, Z, 4th, 5th axes respectively.
(Standard setting value 10)
Setting value: 0~32767 detection unit (relevant parameter: No. 7 CINP)

L lo]7]4] | STPEX
L [ol7[5] | STPEY
| [o]7]6] | STPEZ
L JoJ7]7] | STPE4
| [4]2]6] | STPE5S

STPEX, STPEY, STPEZ, STPE4, STPES respectively set the positional deviation limit when the
X, Y, Z, 4th, 5th axes is stopped.

Setting value: 0~32767 detection unit (standard setting value 500)

Alarms 410, 420, 430, 440, 450 occur when out of the range.

[ [ol7[8] | SERRX
[ [ol7]9] | SERRY
| [ol8fo] | SERRZ
| [o]8]1] | SERR4
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[4]2]7] | SERR5 |

SERRX, SERRY, SERRZ, SERR4, SERRS5 respectively set the positional deviation limit when
the X, Y, Z, 4th, 5th axes are moving.

Setting value: 0~32767 detection unit  (standard setting value 10000)

Alarms 411, 421, 431, 441, 451 occur when out of the range.

| Jo[s]2] | GRDSX |
[Tol8[3] | GRDSY |
[Tol8l4] | GRDSZ |
| Jo]l8[5] | GRDS4 |
[Tal2[1] | GRDSS |

GRDSX, GRDSY, GRDSZ, GRDS4, GRDS5 respectively set the grid shift value of X, Y, Z, 4th,
5th axes.
Setting value: 0~+32767 detection unit

When the reference point is shifting to the negative direction, the parameter is negative.

Note: The setting value should be within the reference counter range. Refer to parameters No.14~17 for

details.

| Jo]s]6] | LPGMX |
[ lofs8[7] | LPGMY |
[ lofs[8] | LPGMZ

| Jol8[9] | LPGM4

[ [4]2]2] | LPGM5

LPGMX, LPGMY, LPGMZ, LPGM4, LPGMS5 respectively set the servo loop gain multiplying ratio
for X, Y, Z, 4th, 5th axes.
. Uex1000
setting value = 2048x =% %1000
LxVe
Ue =The analog voltage corresponding to rated motor speed (usually 10V).
Ve = Rated motor speed (r/min)

L = The travel distance per revolution equals to the mechanical travel distance (mm or
inch)
7 = Detection unit (mm or inch)
Example: The servo motor is: movement amount of one rotation: 2mm; rated motor

speed:1500r/min; detection unit: 1/1000mm h

10x1000 1

X
2x1500 1000
The calculation result is rounded.

setting value = 2048 x %1000 = 6826
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Reference value (detection unit: 1/1000mm h>

Mechanical Servo loop gain multiplying ratio
mov_ement per 10V/1500r/mi | 10V/2000r/mi | 10V/2500r/mi
revolution (unit: mm n n n
or deg)

10 1365 1024 819

8 1706 1280 1024

6 2275 1706 1365

5 2730 2048 1638

4 3413 2560 2048

3 4551 3413 2730

2 6826 5120 4096

1 13653 10240 8192
| loJ9]o| | LPGIN |

LPGIN sets the position control loop gain
Setting value: 1~9999  Unit: 0.01s™"
Standard setting value: 3000

[ Jofol1] | JOGF

JOGF sets the JOG feedrate when the feed override is 100%
Setting value: 1~150 unit: mm/min, deg/min (mm output)

1~60 unit:0.1inch/min, 0.1deg/min (inch output) or 1deg/min (inch output)
Standard setting value: 20

Note: In inch output mode, whether the rotation speed is 0.1deg/min or 1deg/min is determined by
parameter ROT10 (No.306), meanwhile the parameters ADNW (No. 318) , JOGFAD (No. 348) should also be

refered.
L loJ9l2] | RPDFX |
[ lofof3] | RPDFY |
| JoJ9l4] | RPDFZ |
| JoJo]s5] | RPDF4 |
| [4]2]8] | RPDF5 |

RPDFX, RPDFY, RPDFZ, RPDF4, RPDF5 respectively set the rapid feedrate of X, Y, Z, 4th, 5th
axes.
Setting value: 30~60000  unit: mm/min (metric output)
30~2362  unit: 0.1inch/min (inch output)
| |o]9l6]| | LINTX |

ofof7] | LINTY |
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| [o]9]s] | LINTZ |
| [o]9]9] | LINT4 |
| [4]2]9] | LINT5 |

LINTX, LINTY, LINTZ, LINT4, LINT5 respectively set the time constant of linear acceleration and

deceleration for X, Y, Z, 4th, 5th axes (for rapid traverse).

Setting value: 8~4000 unit: ms

L [1]ofo] | EXPTX |
L[1]of1] | EXPTY |
[ [1]of2] | EXPTZ |
| [1]0]3] | EXPT4 |
| [4]3]0] | EXPT5 |

EXPTZ, EXPTY, EXPTZ, EXPT4, EXPT5 respectively set the exponential

acceleration/deceleration time constant when manual feed for X, Y, Z, 4th, 5th axes.

Setting value: 8~4000 unit: ms

[1]0]5] | FEEDT |

FEEDT: the exponential acceleration/deceleration time constant in cutting feed.
Setting value: 8~4000 unit: ms

l1]0]6]| | FEDMX

Atype Parameter No.318 (ADNW = 0) can be applied to all axes. The permitted tangential
speed cannot be exceeded, otherwise the feedrate are controlled within the range.
Setting value:  6~60000 unit: mm/min, deg/min (metric output)
6~2400 unit: 0.1inch/min, 0.1deg/min or 1deg/min (inch output)

Note: in inch output mode, whether the unit of auxiliary axis is 0.1deg/min or 1deg/min is determined
by parameter ROT10 (No. 306).

B type parameter No.318 can be applied to X, Y, Z axes. The tangential speed during
circular interpolation (axes feedrate during linear interpolation) cannot exceed the
permitted range; otherwise, the feedrate will be controlled within the range.

Setting value: 6~15000 unit:mm/min (metric output)
6~6000 unit: 0.1inch/min Cinch output)

(Refer to parameter No. 366 for auxiliary axis)

[1]0]7] | EXDEC |
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Setting value: 6~15000 unit: mm/min(metric output)
6~6000 unit: 0.1inch/min (inch output)
| [1]o]8] | FEDFL |
FEDFL sets the floor level of exponential acceleration/deceleration in cutting feed (FL).
Setting value: 6~15000 unit: mm/min

6~6000 unit: 0.1inch/min
Usually, the value is 0.
| [1]of9] | JGFLX
L [1]1]0] | JGFLY |
HERERER JGFLZ
L [1]1]2] | JGFL4 |
| [4]3[1] | JGFL5 |

JGFLX, JGFLY, JGFLZ, JGFL4, JGFL5 set the floor level (FL) of exponential
acceleration/deceleration in manual continuous feed on X, Y, Z, 4th, 5th axes.

Setting value: 6~15000 unit: mm/min.
6~6000 unit: 0.1inch/min
L [1]1][3] | SPDFL |

SPDFL sets minimum speed of rapid traverse override in axis (for all axes).
Setting value: 6~15000 unit: mm/min, deg/min (metric output) .
6~6000 unit:0.1inch/min  0.1deg/min Cinch output) .

Note: In inch output mode, whether the unit of auxiliary axis is 0.1deg/min or 1deg/min is determined by
parameter ROT10 (No. 306).

L [1]1]4] | ZRNFL |

ZRNFL sets the feedrate FL when reference point return is performed on all axes.
Setting value: 6~15000 unit: mm/min, deg/min (metric output)
6~6000 unit: 0.1deg/min or 1deg/min (inch output).

Note: In inch output mode, whether the unit of auxiliary axis is 0.1deg/min or 1deg/min is determined by
parameter ROT10 (306).

[[1[1]5] | BKLX |
[([il1l6] | BKLY |
A BKLZ |
L [1[1]8] | BKL4 |
[ [4]3]2] | BKL5 |

BKLX, BKLY, BKLZ, BKL4, BKL5 respectively set the backlash for X, Y, Z, 4th, 5th axes.
Setting value: 0~255 unit: 0.001mm (metric output)

0~255 unit: 0.0001inch Cinch output)
Note: When the parameter No.316 ACMR=1 (command multiplying ratio), the unit of backlash is detection
unit.
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L [1]1]9] | SPDLC |

SPDLC sets the spindle speed =zero-drift compensation value, i.e. the zero-drift
compensation value of the spindle speed command voltage. (S analog output A/B)
Setting value: 0~+8191  unit:VELO

L [1]2]1] | TLCNEG |

TLCNEG tool life management ignored number
Setting value: 1~255

L [112]4] | DRFTX |
L [112]5] | DRFTY |
| [112]6] | DRFTZ |
L [112]7] | DRFT4 |
| [4]2]3] | DRFT5 |

DRFTX, DRFTY, DRFTZ, DRFT4, DRFT5 respectively set the drift compensation amounts
generated within the servo loop.
Setting value: 0~+5000 unit: VELO
This value is changed automatically after the automatic drift compensation parameter No.007 bit
ADFT=1 is set.

| [1]2]8] | PRAZX |
L[1[2]9] | PRAZY |
| [1]3]0] | PRAZZ |
L [113]1] | PRAZ4 |
| [4]2]4] | PRAZ5 |

PHAZX, PHAZY, PHAZZ, PHAZ4, PHAZS respectively set the servo phase offset values for X, Y,
Z, 4th, 5th axes and the corresponding values of signal phase feedbacked from phase detector. (For
rotating transformer and inductosyn)

Setting value: 0~500

| [1[3]2] | GRLMAX |

GRLMAX when the S4-digit (binary 12-digit output A or analog output A) is selected, it sets
the maximum spindle speed at low gear. (When the spindle motor speed command voltage is 10V,
the spindle revolution unit is rpm.)

Setting value: 1~9999  unit: r/min

| [1]3]3] | GRHMAX |

GRHMAX when the S4-digit (binary 12-bit output A or analog output A) is selected, it sets the
maximum spindle speed at high gear. (When the spindle motor speed command voltage is 10V, the
spindle revolution unit is rpm.)

Setting value: 1~9999 unit: r/min

| [1]3]4] | GRHMIN
312




Appendix 5. Parameters

GRHMIN when the S4-digit (binary 12-digit output A or analog output A) is selected, it sets
the floor level of spindle speed at high gear.
Setting value:1~9999 unit: r/min.

Note: The setting value should be greater than the maximum spindle speed at low gear. (Refer to
parameter No. 132 GRLMAX)

| [1]3]5] | SPDMIN |

SPDMIN  when the S4-digit (binary 12-digit output A or analog output A,B) is selected, it sets
the lower limit of spindle motor output.

the lower limit of spindle motor speed

maximum revolution of spindle motor
Setting value: 1~4095

Setting value = x 4095

| [1]3]6] | SPDMAX |

SPDMAX  when the S4-digit (binary 12-digit output A or analog output A,B) is selected, it sets
the upper limit of spindle motor output.

the upper limit of spindle motor speed

maximum revolution of spindle motor
Setting value: 1~4095

Setting value= x 4095

| [1]4]0] | PSANGN |

PSANGN sets the adjustment for the gain data of the S analog output A/B
Valid data range : 700~1250
Standard setting value: 1000
[Adjustment method]
(1) Assign standard value 1000 to the parameter.
(2) Specify the spindle speed so that the analog output of the spindle speed is the maximum
voltage (10 V)
(3) Measure the output voltage.
(4) Assign the value obtained by the following equation to parameter.
10.0

measured data
(5) After setting the parameter, specify the spindle speed so that the analog output of the
spindle speed is the maximum voltage (10 V). Confirm that the output voltage is 10V.

x1000 = setting value

L [1]4]1] | TIME1 |

TIME1  presets the use duration
The use duration can also be set in “SETTING” screen.
Setting value: 0~32767  unit: 0.1h

[ [1]a2] | TIME2

TIME2 presets the use duration
Setting value: 0~99999999 unit: 0.1h

| [1]4]3] | LT1X1 |
[ [1]4]4] | LT1Y1 |
| [1]4]5] | LT1Z1 |
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| [1]14]86] | LT141 |
| [4]3[3] | LT151 |
L [114]7] | LT1X2 |
[ [1]4]8] | LT1Y2 |
L [1[4]9] | LTIZ2 |
| [1]5]0] | LT142 |
| [4]3]4] | LT152 |
L [1]5[1] | LT2X1 |
L [1]s]2] | LT2Y1 |
| [115]3] | LT2Z1 |
L l1][5]5] | LT2X2 |
[ [1]5]6] | LT2Y2 |
| [1]5]7] | LT2Z2 |
LT o o o

r

Represents the nth vertex in the quadrangle area (shown as follows)
Represents axes (4 for the 4th axis, 5 for the 5th axis)
Represents the n-th stroke limit

1

2

Sets the above stroke limit.
Setting value: 0~+99999999  unit: 0.001mm (metric output)
0~+99999999  unit: 0.0001inch Cinch output)

151~157 can also be set in “SETTING” screen.

| [1]5]9] | REF2X |
| [1]e6]0] | REF2Y |
Ll1[e]1] | REF2Z |
| [1]6]2] | REF24 |
| |4]3]5] | REF25 |

REF2X, REF2Y, REF2Z, REF24, REF25 respectively set the distance from the 1st reference

point to the 2nd reference point.
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0~199999999 unit: 0.0001inch (inch output)
0~+99999999 unit: 0.001° (rotary axis)

| [1]16]3] | PECINTX |
[([i]614] | PECINTY |
[([1]615] | PECINTZ |
| [1]6]6] | PECINT4 |
[ [4]3]6] | PECINT5 |

PECINTX, PECINTY, PECINTZ, PECINT4, PECINT5 respectively set the pitch error
compensation intervals.
Setting value: 8000~20000000 unit: 0.001mm (metric output)
4000~20000000  unit: 0.0001inch (inch output)
6000 unit: 0.001 deg (rotary axis)

Note 1: When the setting value is 0, the compensation is not performed.
Note 2: If the 4th axis is rotary axis, the parameter must be set to 6000.

L [1]6]7] | ATCLZV

ATCLZV sets the stroke limit on Z axis negative direction.
Setting value: 0~199999999  unit: 0.001mm (metric output)
0~+99999999 unit: 0.0001inch (inch output)

| [1]e]8] | Password

MASKA  sets a password for programs numbered 9000~9899.
Setting value: 1~99999999

Note: When the parameter No.168 is 0, the programs are in unlocked mode and they are not affected by
the power ON/OFF. Note that when the programs should be unlocked, the parameter must be 0.

L [1l701] | FIDF1 |
L [1]712] | FIDF2 |
L [1]713] | FIDF3 |
L [1]7]4] | FIDF4 |
L [1l7]s8] | FIDF5 |
L [1]7]6] | FIDF6 |
L1717 | FIDF7 |
L [1][7]8] | FIDF8 |
L [1l7]9] | FIDF9 |

FIDF1~9 respectively set the feedrates of F1-digit commands F1~F9 .
Setting value: 0~15000 unit: 0.1mm/min (metric output)
0~6000 unit: 0.01inch/min (inch output)
The feedrates can also be set in “SETTING” screen.
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In F1 command, when the feedrate is changed by the MPG, the parameter value is changed at
the same time.
| [3]0]5] | FL4 | FLZ | FLY | FLX | G604 | G60Z | G6OY | G60OX |

7 6 5 4 3 2 1 0

G60X, G60Y, G60Z, G604 respectively set the approaching direction of single-direction
positioning for the X, Y, Z, 4th axes.

| Approaching direction (+)
1: the approaching direction is “-*
0: the approaching direction is “+”
FLX, FLY, FLZ, FL4 set whether the X, Y, Z, 4 axes are parallel to the 5th axis (NC/TC):
1: parallel
0: not parallel

| [3]0]6] | SKPF|CHR | | SFRV | NEOP | ROT10 | TMCR | SALM |
7 6 5 4 3 2 1 0

SKPF 1: When the skip command G31 is used, the feedrate is specified by the F value which
is set by parameter No.342
0: When the skip command G31 is used, the feedrate is specified by the F code.

CHR 1: When the manual feed is interrupted, the maximum feedrate is limited to the
maximum feedrate of rapid traverse.
0: When the manual feed is interrupted, the maximum feedrate is NOT limited to the

maximum feedrate of rapid traverse.

SFRV 1: When G84 or G74 is used, the polarity of analog voltage can be reversed by spindle
reverse-rotation function SRV.
0: When G84 or G74 is used, the polarity of analog voltage cannot be reversed by
spindle reverse-rotation function SRV.

Note: It is valid when S4-digit analog output A/B is selected (parameter No.10 bit 7 TCW=1).

NEOP 1: When programs are stored in the memory, M02, M03, M99 are not used as the end
of the program.
0: When programs are stored in the memory, M02, M03, M99 are used as the end of
the program.

ROT10 1: In inch output mode, the unit of feedrate parameters (091, 106, 113, 114) is
1deg/min
0: In inch output mode, the unit of feedrate parameters (091, 106, 113, 114) is
0.1deg/min
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(This parameter is valid only when the auxiliary axis is rotary axis.)

TMCR  1: The custom macro programs (O9000) are called by T code.
0: The custom macro programs (O9000) cannot be called by T code.

SALM  1: When the S code in the S4-digit (binary 12-bit output A or analog output A) exceeds
the ceiling/floor level value output to the spindle, an alarm is issued.
0: No alarm is issued and the value is fixed to the ceiling/floor level.

| [3]0]7] | | EX4NG | SFOB | SCDB | GRST | | TLCD | |
7 6 5 4 3 2 1 0

EX4NG 1: The auxiliary axis ignore signal 4NG is valid.
0: The auxiliary axis ignore signal 4NG is invalid.

SFOB  When the S 12-digit output B or S analog output B is selected, the S code signal SF is:
1: output
0: not output

SCDB 1:  When the S 12-digit output B or S analog output B is selected, the latter 2 digits
are output to B21~B38. When the B3-digit function is needed, B3 digit cannot be
setto 1.

0: The latter 2 digits are not output to B21~B38
B21~B38: The second miscellaneous function code output.

GRSR 1: When the tool reset signal is input, data in all groups for tool life management are
cleared.

0: When the tool reset signal is input, the expired data for tool life management are clear.
TLCD 1: The tool length compensation can be performed on the specified axis.
0: The tool length compensation can be performed on Z axis.

| [3]/0]8] | DIOM | MSFT | LGCM | | RSTB | | CFMF | |

7 6 5 4 3 2 1 0
DIOM 1: DI can be read by macro variables; DO can be written by macro variables.
0: DI cannot be read by macro variables; DO cannot be written by macro variables.

MSFT 1: If the custom macro is optional, when inputting from LCD&MDI panel, the shift key
is valid.

0: If the custom macro is optional, when inputting from LCD&MDI panel, the shift key is
invalid.

LGCM 1. During the switch between high-speed gear and low-speed gear, the spindle
revolution is determined by parameter No. 365 SPDMXL. (B method)
0: During the switch between high-speed gear and low-speed gear, the spindle
revolution is the maximum revolution at low gear. (A method)
(It is valid when S 12-digit output A or S analog output A is selected.)
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A Method (when PAR. LGCM=0)
Cutput “alue
[

40595
SFDNAY —=

_l"J

[

%

SRR, PR

4]

o ey i ol i

B method fwhen LGCM=1)
Cutput Yalue

4005 s -
” | |
SPIMAY —= =1 e—p——
SPOMDL —= o - i
2 v |
L~ | i
’ A | I
r, ] I I
FOMIN =t~} | i
| !
% -
| 1w f High ;
QEEII’ "—GFLE.‘J-I Ig —GRHEAK
CRLMAY PAR. o132 gear

CEMMAY PAR. Mo, 133
SPOMIN PAR.Mo.135
SPoMaY PAR.No 136

cppan, PAR. Mo, 365

Note: This parameter is valid when S 12-digit output A or S analog output A is selected.
RSTB 1: The reset in-progress signal is not output when emergency stop, external reset,
reset & rewind are performed.
0: The reset in-progress signal is output when emergency stop, external reset, reset &
rewind are performed.

CFMF  1: The output signal FMF is disabled by M05 FIN signal in the G84 and G74 command
in canned cycle Il mode. (Time sequence diagram B)
0: The FMF is held till reaching the R point plane in the G84 and G74 command in
canned cycle Il mode. (Time sequence diagram A)
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Time sequence A {when CFMF=0)

[f:{.!'l'-.

ll.H—-'.
* \/a) ) [\
1 oew i ¥ om {
Tus W I
r u ¢ 4 £
N N
FIN FIF FIR FIN
1 FUF ¥
Time sequence B (when CEMF=1)
}I(':_T \
s z L Jlm i " lII'-,
1 DEH { | DEH {
Tuos [t} Fuos 1)

FIN

Note: When parameter FXOS (NO. 022—Bit0) =1, M05 is not output, but M04 or M03 is output directly.

| [3]0]9] [TLSK |GST2 | GST1 | LCTM [AP4 ]| APZ | APY | APX |
6 5 4 3 2 1 0

1: Inputs e group nurmoer auring skip cutung.

0: Does not input the group number during skip cutting.

GST1, GST2 specify the storable group numbers.

TLCK

GST2 GST1 Group No.
0 0 1~16

0 1 1~32

1 0 1~64

1 1 1~128

LCTM 1:

Measure the tool life in time

0: Measures the tool life in frequency

APX, APY, APZ, AP4 respectively set that the automatic coordinate system setting (selection) on
X,Y, Z, 4th axes are:

1: enabled
0: disabled

Refer to parameter No.375~382

[3]1]0] [ NFED1 |

| RSCR1 | STP21

RAD1

|3]1]1] | NFED2 |

| RSCR2 | STP22

RAD2

|3]/1]2] [ NFED3 |

| RSCR3 | STP23

RAD3

|3]1[3]| | NFED4 |

| RSCR4 | STP24

RAD4

NFED1, NFED 2, NFED 3, NFED 4

when the input/output devices 1, 2, 3, 4 are used, the

space between the first or the last leading hole and the program is:

1: not output
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0: output

RSCB1, RSCB 2, RSCB 3, RSCB 4 when the input/output devices 1,2,3,4 are used, the control
code (DC1~DC4) are:
1: not used
0: used

STP21, STP22, STP23, STP24 When the input/output devices 1,2,3,4 are used, the number
of stop digits is:

1. 2
0. 1
RAD1, RAD 2, RAD 3, RAD 4 respectively set the baud rate of input/output devices 1, 2, 3, 4.
Baud rate RAD1, 2, 3, 4
50 0 0 0 0
100 0 0 0 1
110 0 0 1 0
150 0 0 1 1
200 0 1 0 0
300 0 1 0 1
600 0 1 1 0
1200 0 1 1 1
2400 1 0 0 0
4800 1 0 0 1
9600 1 0 1 0

Note: refer to parameter No. 340, 341.

| [3]1]4] [ IM15 [ MINT] IFIX |[IRND| H4 | HZ | HY | HX |
6 5 4 3 2 1
IM15 1: The commanas 10r b axis are aiways dken das ansolute comrnanas no matter in G90
or G91 mode, and the rotation direction is forward; if M15 is commanded the rotation
direction is reversed.
0: Whether the commands for B axis are absolute or incremental depends on whether
the G90 or G91 is enabled, and the rotation direction is specified as with the linear
axis. The M15 is meaningless.

MINT 1: The interruption program is executed after the current block has been executed.
(Custom macro interruption Il type)
0: The interruption program is executed immediately (custom macro interruption | type).

IFIX 1: When the specified angle is not the integral times of the minimum indexing angle of
the index table, a P/S alarm is issued. (Parameter No.060 is needed to be set)
0: The commands for B axis can be unrelated to the minimum indexing angle of the
index table.

IRND 1: The absolute coordinate of B axis can be rounded to 360°
0: The absolute coordinate of B axis cannot be rounded to 360°

HX, HY, HZ, H4 respectively set that the MPG interruption on X, Y, Z, 4th axes is.
1: valid
0: invalid

3]11]5 PRT | SLOW | BDEG | IDXB | SSC SS2CA SS1CA SSOCA
R

7 6 5 4 3 2 1 0

PRT 1: When the external output command DPRNT is used to input/output data, the leading
zeros are not output.
0: A space code is output each time a zero is encountered.
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SLOW 1: The set parameter for clamping value at the lowest spindle revolution in constant
surface control mode can be applied to all gears. (parameter No. 347)
0 : sets separately to each gear (parameter No. 343, 344, 345, 346)
BDEG 1: the B axis input unit is 0.001° (B1=0.001°) .
0: the B axis input unitis 1° (B1=1°) .

IDXB 1: The indexing sequence B of the index table
0: The indexing sequence A of the index table
(1) Indexing sequence A
B axis
command
LInclamping (Do
LInclamping

campleted (Ol \f h
'} lI'|H-

Gotathe
next block

r

B axis seno
enahle

B axis
rotation |
Clamping (Do)

Clamping
completed (D)

(2) Indexing sequence B

B axis |

command Goto hext
Lnclamping (Do \ i S hlock
LInclamping \

completed (OO

B a}{tiﬁ SERD J
enable % /\\ J

B axis | ]

rotation (K

Clamping (DO ' \
Clamping i
completed (DD |

In-position check is always performed at A point as the indexing sequence A/B is followed.

Note 1: If a reset is made in waiting state after the completion of clamping or unclamping, the
clamp or unclamp signal is cleared and the NC enters wait state.

Note 2: The clamping/unclamping state is unchanged after resetting, i.e. the sequence of
clamping or unclamping cannot be executed through resetting automatically, but the
clamping or unclamping signals is cleared.

Note 3: The waiting state after the completion of clamping or unclamping is displayed in the

diagnosis state. (Diagnosis DGN701-BCNT)

SSCR 1: In rapid traverse blocks, the surface speed is calculated according to the end point
coordinate of the current block.
0: In rapid traverse blocks, the surface speed is calculated according to the current
position of the tool.

SSCA2, SSCA1, SSCAOQ set the axes as calculation basis in surface constant speed control.

SSCA2 SSCA1 SSCA0 axis
0 0 0 X
0 0 1 Y
0 1 0 Z
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0 1 1 4
1 0 0 5

3[/1]6| [ cbSCG | [ACMR | DSCG5 | DSCG4 | DSCGZ | DSCGY | DSCGX |

7 6 5 4 3 2 1 0

CDSCG 1. the DSCG feedback (for rotating transformer and inductosyn) frequency
detection is not performed.
0: the DSCG feedback (for rotating transformer and inductosyn) frequency
detection is performed.
(This parameter is set to 0 after initialization)
ACMR 1: CMP setting can be performed. (caution)
0:  CMP setting cannot be performed.

DSCGX. Y. Z. 4. 5
DSCGX, DSCGY, DSCGZ, DSCG4, DSCGS5 respectively set the types of position detection
systems for X, Y, Z, 4th, 5th axes.
1: the position detection system is rotating transformer or inductosyn

0: the position detection system is pulse coder.
Note: Pulse coder and rotating transformer/inductosyn cannot be used at the same time in X, Y, Z, 4th, 5th
axes.

| [3[1]8] | PRG9 | MSC9 | MPD9 | | | NSRH | RSTL | ADNW |
7 6 5 4 3 2 1 0

PRG9 1. The programs numbered 9000~9899 cannot be edited.
0: The programs numbered 9000~9899 can be edited.

MSC9 1: When programs numbered 9000~9899 are executed, single block stop in macro
program is valid in single block mode.
0: When programs numbered 9000~9899 are executed, single block stop in macro
program is invalid in single block mode.

MPD9  1: when programs numbered 9000~9899 are executed, the content is not displayed.
0:when programs numbered 9000~9899 are executed, the content is displayed.

MSRH  1: When searching the sequence number, the system does not output OP signal during
automatic operation.

0: When searching the sequence number, the system outputs OP signal during
automatic operation.

RSTL 1: When information is stored by using cycle start in EDIT mode, the cycle start STL
signal is not output.
0: When information is stored by using cycle start in EDIT mode, the cycle start STL
signal is output.

ADNW  1: The feedrate is B type
0: The feedrate is A type

[ B type ]
(1) JOG feedrate
The JOG feedrate of auxiliary axis (rotary axis) is set by parameter No.348. When the auxiliary
axis moves with another axis through JOG or the auxiliary is linear axis (parameter No.11 bit 0
ADL4=1 or parameter No.63 bit 4 ADL5=1), the JOG feedrate of the auxiliary axis is the same as
other axes (parameter No.091 JOGF).
(2) The ceiling level of cutting feedrate
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When linear interpolation (G01) is specified, the feedrate that exceeds the value set by the
parameters is limited.
Limit value on X,Y, Z axes and auxiliary axis is set separately. During the execution of circular
interpolation, the tangential speed which exceeds the value set by the parameter is limited.
[Atype]
(1) JOG feedrate
The feedrate of auxiliary axis is set along with other axes by parameter No.091.
(2) The ceiling level of cutting feedrate
The tangential speed of all axes is limited to the value set by the parameter.

| [3]/1]9] | PRG8 | MCS8 | MPDS8 | | | | | MCS7 |
7 6 5 4 3 2 1 0

It is can be set in “SETTING” screen.

PRG8 1: programs numbered 8000~8999 cannot be edited.
0: programs numbered 8000~8999 can be edited.

MCS8 1: When programs numbered 8000~8999 are executed, single block stop in macro
program is valid in single block mode.
0: When programs numbered 8000~8999 are executed, single block stop in macro
program is invalid in single block mode.

MPD8 1: When programs numbered 8000~8999 are executed, the content is not displayed.
0: When programs numbered 8000~8999 are executed, the content is displayed.

MCS7 1: When programs numbered 0001~7999 are executed, single block stop in macro
program is valid in single block mode.
0 : Single block stop in macro program is invalid.

| [3]2]0] | UMMCD1 (macro program No. 9001) |
| [3]2]1] | UMMCD2 (macro program No. 9002) |
| [3]2]2] | UMMCD3 (macro program No. 9003) |

UMMCD1, UMMCD 2, UMMCD 3 M codes that call the custom macro program
(Maximum number 3)
Setting value:01~91
(MO0O cannot call custom macro program. Setting 00 equals to setting no value.)

3123 UMGCDO

G code that calls macro program 09010
3124 UMGCD1

G code that calls macro program 09011
312]5 UMGCD2

G code that calls macro program 09012
312]|6 UMGCD3

G code that calls macro program 09013
3127 UMGCD4

G code that calls macro program 09014
312]8 UMGCD5

G code that calls macro program 09015
312]9 UMGCD6

G code that calls macro program 09016
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313]0 UMGCD7

G code that calls macro program 09017
3131 UMGCD8

G code that calls macro program 09018
313]2 UMGCD9

G code that calls macro program 09019

UMGCDO. 1...... 9 set the G codes that call macro programs (maximum number 10)
Setting value: 001~255
(GO0 cannot used to call macro program)

| [3]3]3] | AOVMDR |

AOVMDR sets the minimum reduction ratio of the cutting feedrate in the circular inner side.
Range : 1~100%  Standard setting value : 1

| [3]3]4] | AOVOR |

AOVOR sets the reduction ratio of automatic tuning in corner inner side.
Range : 1~100%  Standard setting value: 50%
Set the tuning value for corner inner side.

[[3[3]5] | AGVTR |

AOVTH the acceptance value of inner side angle during automatic tuning
Range :1~179° Standard setting value: 91°

[[3]3]6] | POSTNX |
[13]317] | POSTNY |
| 13]3]8] | POSTNZ |
| 13]3]9] | POSTN4 |
L [al1]7] | POSTN5 |

POSTN X, POSTNY, POSTN Z, POSTN 4, POSTN 5 respectively set the approaching amount of
the negative direction positioning on X, Y, Z, 4th, 5th axes
Setting value: 0~255 unit: 0.01mm  (metric output)
0~255 unit: 0.001 inch (inch output)
| [3]4]0] | IDVICE |

IDVICE selects the input device when programs are stored (it can also be selected through the
INPUT DEVICE 2 in the “SETTING” screen; when 1 is selected, the RS232 interface is
enabled.)

Standard setting: 2 (RS232 is enabled)

| [3]4[1] | ODVICE

ODVICE selects the output device for outputting the data
Standard setting: 2 (RS232 interface is enabled)

Setting Input /Output Device
Value
2 RS232 interface is for both input and output device;
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communication setting (such as baud rate) is set by parameter
No.311

[[34]2] | PSKPFL |

PSKPFL skip cutting FL speed (for all axes)
Setting value: 6~150000 unit: 1mm/min (metric output)
6~6000 unit: 0.1 inch/min (inch output)

[ [3[4]3] | GRMIN |
| [3]4]4] | GRMIN2 |
| [3]4]5] | GRMIN3 |
[ [3[4]6] | GRMIN4 |

GRMIN1~GRMIN4 set the minimum spindle revolution in surface constant speed control mode
(G96)
Setting value: 0~9999 unit: RPM,
It is valid when parameter No.315 bit 6 SLOW=0.

| [3]4]7] | LOWSP |

LOWSP sets the minimum spindle revolution in surface constant speed control mode (G96).
Setting value: 0~9999 unit: RPM,
It is valid only when the parameter No.315 bit 6 SLOW=0.

[ [3[4]8] | JOGFAD |

When the machine tool is provided with auxiliary axis (rotary axis), it sets the JOG feedrate at the
rotation switch position 10 (refer to parameter No. 318 bit 0 ADNW for B type)
Setting value: 1~150 unit: deg/min

C[3[5[1] | EXPTR |

EXPTR: The time constant of exponential acceleration/deceleration of the spindle and tapping
axis (It is valid in the system with rigid tapping function)
Setting value: 8~4000 unit: ms

| [3][5][5] | AOVLE |

AOVLE sets the distance Le traveled in deceleration from the end point by automatic tuning in corner
inner side.
Range 0~3999 unit: 0.1mm (metric input)
Unit: 0.01inch (inch input)
It can also be set in the “SETTING” screen.

[T31576] | AGVLS |

AOVLS sets the deceleration distance Ls traveled from the end point by automatic tuning in
corner inner side.
Range: 0~3999 unit: 0.1mm (metric input)
unit: 0.01 inch (inch input)
It can also be set in “SETTING” screen.

325




CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

programimed path _— S

- 7 = [‘l-‘: e 72 xﬂ_"‘
tool center point path -
T,
[ I3]5]7] | EXOFSX |
[ I3]5]8] | EXOFSY |
[ I3]5]9] | EXOFSZ |
[ [3][6]0] | EXOFS4
[ T4T4a]2] | EXOF5 |

EXOFS X, EXOFS Y, EXOFS Z, EXOFS 4, EXOFS 5 respectively set the external workpiece
offset amount of the X, Y, Z, 4th, 5th axes.
Setting value: 0~%7999 unit: 0.001mm (metric input)
0~+7999 unit: 0.0001 inch (inch input)
It is automatically set on the machine side.
(External data input function)

[T3]611] | PGMAXI |
| [3]6]2] | PGMAX2 |
[ [3]6]3] | PGMAX3 |
[([3]6]4] | PGMAXa |

PGMAX1, PGMAX 2, PGMAX 3, PGMAX 4 respectively set the maximum revolution of gear 1, 2,
3, 4 (S 12-digit output B, S analog output B)
The spindle revolution when speed command voltage is 10V.
Setting value: 1~9999r/min.

[T316]5] | SPOMXL |

SPDMXL sets the revolution during the switching between the low gear and the high gear.
permitted maximum speed of the spindle motor < 4095

the maximum speed of the spindle motor
Setting range : 0~4095
It is valid when the parameter No. 308 bit 5 LGCM=1.

Setting value=

| [3]6]6] | FEDMXAD |

FEDMXAD sets the ceiling level cutting feedrate of the auxiliary axis (for the 4th and 5th axes)
It is valid when parameter No. 318 bit 0 ADNW=1.
Setting value: 6~15000 unit: deg/min (rotary axis)
6~15000 unit: mm/min (metric output)
6~6000 unit: inch/min (inch output)

| [3]6]7] | REF3X |

[ [3]6]8] | REF3Y
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| [3]6]9] | REF3Z |
| [3]7]0] | REF34 |
| [4]3][8] | REF35 |

REF3X, REF3Y, REF3Z, REF34, REF35 respectively set the distance from the 3rd reference
point to the 1st reference point.
Setting value: 0~+99999999 unit: 0.001mm (metric output)
0~199999999 unit: 0.0001inch (inch output)

L [3]7]1] | REF4X |
| [3]7]2] | REF4Y |
| 13]7]3] | REF4Z |
L [3]7]4] | REF44 |
| [4]3]9] | REF45 |

REF4X, REF4Y, REF4Z, REF44, REF45 respectively set the distance from the 4th reference
point to the 1st reference point.
Setting value: 0~+99999999 unit: 0.001mm (metric output)
0~£99999999 unit: 0.0001mm (inch output)

[([3]715] | PPRTMX |
[3]716] | PPRTMY |
L [3]7]7] | PPRTMZ |
| 13]7]8] | PPRTM4 |
| [4]4]0] | PPRTM5 |

PPRTMX, PPRTMY, PPRTMZ, PPRTM4, PPRTMS5 respectively set the automatic
coordinate system setting value in metric input mode. The distance from the set origin point to
the 1st reference point is set in metric system.

Setting value: 0~99999999 unit: 0.001mm

Note:When both the metric and inch system are available, parameters No. 379~382, 411 are needed to be set.
It is valid for the valid axes in automatic coordinate system set by parameter No. 309, 063.

L 13]7]9] | PPRTIX |
| [3]8]0] | PPRTIY |
| [3]8]1] | PPRTIZ |
| 13]8]2] | PPRTI4 |
[ [a]af1] | PPRTI5 |

PPRTIX, PPRTIY, PPRTIZ, PPRTI4, PPRTI5 respectively set the automatic coordinate system

setting value in inch input mode.
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The distance from the set origin point to the 1st reference point is set in inch system.
Setting value : 0~99999999  unit: 0.0001inch

Note:When both the metric and inch system are available, parameters No. 375~378, 411 are needed to be set.
It is valid for the valid axes in automatic coordinate system set by parameters No. 309, 063.

[ [3[8]3] | ZOFSIX |
| [3]8]4] | ZOFSIY |
| [3]8]5] | ZOFSIZ |
[ [3[8]6] | ZOFSl4 |
[ [414]3] | ZOFSI5 |

ZOFSIX, ZOFSIY, ZOFSIZ, ZOFSl4, ZOFSI5 respectively set the 1st workpiece origin offset
amount (G54) of X, Y, Z, 4th, 5th axes.
Setting value: 0~99999999 unit: 0.001mm (metric input)
0~99999999 unit: 0.0001inch (inch input)

Usually, the offset value is input by pressing g function key.
[ [3[8]7] | ZOFS2 X |
| [3[8]8] | ZOFS2 Y |
[ [3[8]9] | ZOFS2 Z |
| [3]9]0] | ZOFS2 4 |
[[4]414] | ZOFS2 5 |

ZOFS2X, ZOFS2Y, ZOFS2Z, ZOFS24, ZOFS25 respectively set the 2nd workpiece origin
offset amount (G55) of X, Y, Z, 4th, 5th axes.
Setting value: 0~99999999 unit:0.001mm (metric input)
0~99999999 unit:0.0001inch (inch input)

Usually, the offset amount is input by pressing g function key.

[3]9]1] | ZOFS3 X |
[ [3lo]2] | ZOFS3 Y |
[[3[9]3] | 70FS3 2 |
[ [3][9]4] | ZOFS3 4 |
[ [4]4]5] | ZOFS3 5 |

ZOFS3X, ZOFS3Y, ZOFS3Z, ZOFS34, ZOFS35 respectively set the 3rd workpiece origin offset
amount (G56) of X, Y, Z, 4th, 5th axes.
Setting value: 0~99999999 unit: 0.001mm (metric input)
0~99999999 unit: 0.0001inch (inch input)

OFFSET
Usually, the offset amount is input by pressing function key.

328



Appendix 5. Parameters

| [3]9]5] | ZOFS4 X |
| [3]9]6] | ZOFS4 Y |
[ [3]9]7] | ZOFS4 Z |
| [3]9]8] | ZOFS4 4 |
[ [4]4]6] | ZOFS4 5 |

ZOFS4X, ZOFS4Y, ZOFS4Z, ZOFS44, ZOFS45 respectively set the 4th workpiece origin offset
amount (G57) of X, Y, Z, 4th, 5th axes.
Setting value: 0~99999999 unit: 0.001mm (metric input)
0~99999999 unit: 0.0001inch (inch input)

OFFSET

Usually, the offset amount is input by pressing function key.
[[3lele] | Z0FS5 X |
[Tal0l0] | Z0FS5 Y |
| [4]0[1] | ZOFS5 Z |
[Talo0l2] | ZOFS5 4 |
| [4]4]7] | ZOFS5 5 |

ZOFS5X, ZOFS5Y, ZOFS5Z, ZOFS54, ZOFS55 respectively set the 5th workpiece origin offset
amount (G58) of X, Y, Z, 4th, 5th axes.
Setting value: 0~99999999 unit: 0.001mm (metric input)
0~99999999 unit: 0.0001inch (inch input)

OFFSET

Usually, the offset amount is input by pressing function key.
| [4]0]3] | ZOFS6 X |
[Talol4] | Z0FS6 Y |
| [4]0]5] | ZOFS6 Z |
[ [4]0]6] | ZOFS6 4 |
[ [4]4a]8] | ZOFS6 5 |

ZOFS6X, ZOFS6Y, ZOFS6Z, ZOFS64, ZOFS65 respectively set the 6th workpiece origin offset
amount (G59) of X, Y, Z, 4th, 5th axes.
Setting value: 0~99999999 unit: 0.001mm (metric input)
0~99999999 unit: 0.0001inch (inch input)

OFFSET
Usually, the offset amount is input by pressing function key.

| [4]0][7] | SCRATE

SCRATE scaling magnification
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Setting value: 0~99999999  unit: 0.001 time
This value is the one when P is not commanded in G51 block.
[ [4]0]8] | LOCK/UNLOCK |

When a value equals to the value set by parameter No.168, program 09000~09899 are in
unlocked state; they are locked when the input value is different.
L [a]1]1] | | ZGM5 | ZM5 |
7 6 5 4 3 2 1 0

ZGM5 reference point return methods of the 5th axis.
1: Magnetic switch method
0: Grid method
ZMS 1: The 5th axis reference point return direction and initial direction of backlash is

negative.

0: The 5th axis reference point return direction and initial direction of backlash is
positive.
411121 | | ADW52 | ADW51 [ ADW50 | AD5B | AD5A | AD4B | AD4A |

7 6 5 4 3 2 1 0
ADW52. ADW51. ADWSA50 select the names of the 5th axis, if any.

ADW52 ADW51 ADW50 Letter
0 0 0 A
0 0 1 B
0 1 0 C
0 1 1 U
1 0 0 \
1 0 1 W
AD4A, AD4B, AD5A, AD5B set the axis which the 4th and 5th axes parallel to.
The 5th axis The 4th axis Axis that parallel to the 4th
AD5B AD5SA AD4B AD4A and 5th axes
0 0 0 0 X axis
0 1 0 1 Y axis
1 0 1 0 Z axis
1 1 1 1 None
| [4[1]3] | | | WNSAA | |
7 6 5 4 3 2 1 0

WNSAA 1: When programs are searched with external workpiece number search function,
the first two digits of the program number should be 00, and the last two digits
should be the same as the searching number.

0: When programs are searched with external workpiece number search function,
only the last two digits which are the same as the searching number are

searched.

6/0]/9] | [ CHS/ENG |
7 6 5 4 3 2 1 0

CHS/ENG  Chinese/English display switching

0: Chinese display
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1: English display

6 3|3 ROT
R

7 6 5 4 3 2 1 0

ROTR sets whether the angle command R value is incremental or absolute in coordinate
system rotation command G68.
1: Determined by G90/G91
0: Absolute value

L [7]1]6] | RTANGL |
7 6 5 4 3 2 1 0

RTANGL sets the default value of unspecified angle in rotation command G68 block.
Setting value: 0~360000 unit: 0.001deg

This value is valid when it is unspecified in G68 block.

It can also be set in the “SETTING” screen.

sets the pitch error compensation value for X axis

Setting value: 0~+7

sets the pitch error compensation value for Y axis

Setting value: 0~+7

'3[0]0]0] y sets the pitch error compensation value for Z axis
}Setting value: 0~%7

' 4]0]0]0] _ setsthe pitch error compensation value for the 4th axis

Setting value: 0~+7

' 5]/0]0]0] _ sets the pitch error compensation value for the 5th axis

Setting value: 0~+7

If the pitch error compensation parameter is set to -9999, all the compensation value of this axis
becomes 0. (Refer to parameters No. 024, 039~042, 416, 163~166, 436)

Note 1: The pitch error compensation is valid to all axes after reference point return.
It is invalid if reference point return is not performed (even if it is set by parameters).
Actually, the compensation value is obtained when the values set by these parameters are
multiplied by the compensation magnification (set by parameter+ 024).
Note 2: When parameter No.316.5 ACMR=1, the setting unit of pitch error compensation value is the detection
unit.
Pitch error compensation value = (command multiplying ratio) x (pitch error compensation
magnification) x actual pitch error value
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Appendix 6 Alarm List

No. Contents Remark

000 Turn OFF the power after setting a parameter and then turn ON the power.

001 TH alarm (a character with incorrect parity is input in the significant area)

TV alarm (the number of characters in a block is odd). The alarm will be

002 generated only when the TV check is ON.

The input data exceeds the maximum allowable number of digits. (Refer to

003 the item of maximum programmable dimensions).

A numeral or the sign "-“ is input without an address at the beginning of a
004 block. (When the custom macro program is optional, refer to the P/S alarm
description in 3.10.11 in Volume |.)

The address is not followed by the appropriate data but is followed by another

005 address or EOB code.

006 Sign “-“ input error (sign “-“ is input after an address with which it cannot be
used, or two or more “-* signs are input)

007 Decimal point “.” input error (sign “-“ is input after an address with which it

[

cannot be used, or two or more “-“ signs are input.

008 The input device is set wrong

009 Unusable character (E) is input in significant area.

An unusable G code or G code corresponding to the function not provided is

010 specified.

011 Feedrate is not commanded to a cutting feed or the feedrate is inadequate.

A synchronous feed is specified without the option for threading /synchronous

014
feed.

015 The number of the commanded axes exceeded that of simultaneously
controlled axes.

017 The auxiliary axis movement command is specified without the option for
auxiliary axis control.

018 The auxiliary axis moving with other axes is specified without the option for
auxiliary axis simultaneous control.

021 An axis not included in the selected plane (by using G17, G18, G19) is

commanded in circular interpolation.

022 | Command R is specified without the option for R in circular command.

023 R is set to 0 when R command is used in circular command.

A tool length compensation is applied without canceling the previous one for

027 the same axis.

In the circular command, two or more axes in the same direction are

028 commanded.

029 | The stored offset value exceeds 6 digits. Modify the program.

The offset number specified by D,H code for tool length offset or cutter

030 o
compensation is too large.

031 In setting an offset amount (by G10 or custom macro input command), the P
value is too large or unspecified.

032 In setting an offset amount (by G10 or custom macro input command), the

offset amount set by P command is excessive.
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An intersection cannot be obtained by using the cutter compensation C

033 intersection calculation. Or a corner angle less than 90° intersection
calculation is specified in cutter compensation B.

034 Compensation “start” or “cancel” is performed in G02/G03 mode during the
execution of cutter compensation.

035 | Skip cutting (G31) is specified in cutter compensation mode.

036 | Tool offset (G45~G48) is commanded in cutter compensation mode.

037 Compensation plane (G17, G18, G19) switch is performed in cutter
compensation mode.
Overcutting occurs in cutter compensation because the arc start point and

038 . S .
end point coincide with the arc center.

041 Overcutting occurs during the execution of cutter compensation.
One of command in G27~G30 is specified in canned cycle mode; ATC cycle

044 . e
(MO06) is specified in canned cycle mode.

045 | ATC cycle (M06) is commanded without the function of reference point return.

046 Command other than P2, P3, P4 is specified for 2nd, 3rd, 4th reference point
return command.

047 G27~G30 are commanded for the axes without reference point.
G30 is commanded without performing the reference point return after

048 power-on or emergency stop. Movement command rather than reference
point return is performed after power-on or emergency stop when the memory
stroke limit function is optional.

058 A number that exceeds the maximum spindle revolution or minimum
revolution is specified in S4 digit binary 12-digit/analog output A mode.
The program number of the selected workpiece number is not found.

059 . . :
(external workpiece number selection A function)

060 The specified sequence number is not found during the sequence number
searching or program restart.

065 | Values out the reduction range of 1~99999 is specified.

066 Move distance, coordinates, circular radius exceed the maximum command
value after scaling.

067 | Scaling function G51 is commanded in cutter compensation mode.

070 Low capacity of the storage.

071 The address to be searched in not found.

072 The number of stored programs exceeds 191.

073 | Astored program number is used.

074 | The program number is out the range of 1~9999.

075 No program number or sequence number is found in the first block of a
program.

076 There is no command address P in blocks that contain M98, G65, G66.

077 A subprogram is called 3 times (or 5 times when the custom macro program
is optional).
A program number or a sequence number which is specified by address P (or

078 r called by G, M, T commands) in the block which includes an M98, M99, M65

or G66 is not found. The sequence number specified by a GOTO statement is
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not found.

The program after communication is different with the original one. (program

079 comparison)
Programs cannot be edited because the commands for start point, end point
084 . . . . .
or movement end point are incorrect in the extended edit function.
085 The number of bits of input data or setting of baud rate is incorrect when data
are entered into the memory by using RS232, DNC interface.
086 Abnormal transmi§sion or I/O' device error occurs when data are entered into
the memory by using RS232 interface.
087 Data with over 10 characters is input after the DC3 (stop code) is sent when

data are entered into the memory by using RS232, DNC interface.

During the reference return in grid mode, the one-rotation signal (standard
090 origin signal when linear scale) from the pulse coder is not input. Reference
point return cannot be performed correctly.

During the reference return in grid mode, the one-rotation signal (standard
origin signal when linear scale) is unsynchronized with the standard counter
because of slow speed. Reference point return cannot be performed
correctly.

091

092 Reference point return cannot be performed on the axis specified by G27.

P type cannot be specified when the program is restarted. (Because after the
094 program is interrupted, the coordinate system setting operation or zero
clearing is performed.)

P type cannot be specified when the program is restarted. (After the program

095 is interrupted, the external workpiece offset amount is changed).

P type cannot be specified when the program is restarted. (after the program

096 is interrupted, the workpiece offset amount is changed)

P type cannot be specified when the program is restarted. (After power-on,
097 emergency stop or stored limit alarm are cleared, no automatic operation is
performed.)

A command of the program restart is specified without the reference position
098 return operation after power-on or emergency stop or stored limit alarm is
cleared, and G28 is found during the search.

After completion of search in program restart, a move command is given in
MDI mode.

100 The parameter writing is ON. Set it to OFF, then reset the system.

099

The power is turned OFF when rewriting the memory by program storing and

101 DELETE
edit operation. If this alarm occurs, press and &
time, and the stored program will be deleted.

" at the same

102 The power is OFF when the data of tool life management is written.

The absolute value of fixed decimal point display data exceeds the allowable
range.

110

111 The data displayed with float decimal point exceeds the ceiling level.

112 The division by zero is specified.

113 A function which cannot be used in custom macro is commanded.

114 | There is an error in other formats than (FORMAT).
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115 | Avalue not defined as a variable number is designated in the custom macro.

The left side of substitution statement is a variable whose substitution is

116 inhibited.

118 The nesting of bracket exceeds the ceiling level (quintuple)

119 The SQRT argument is negative or BCD argument is negative.

122 The nested level of macro call exceeds the permitted range (1-4).

123 Macro control command is used during DNC operation.

124 DO-END does not correspond to 1:1.

125 Formula format error.

126 In DO n, the n is not within the range 1=n<3 .

127 NC and custom macro commands coexist.

128 In GOTON, n is not within the range 0=n<9999

129 In (argument assignment), unallowable address is used.

130 When external data is input, large section data is erroneous.

131 Five or more alarms have generated in external alarm message area.

132 No alarm number concerned exists in external alarm message clear.

Small section data is erroneous in external alarm message or external

133
operator message.

The coordinate rotation plane and arc or cutter compensation C plane must

134 be the same.

140 Tool group number exceeds the maximum allowable value (16, 32, 64 or 128)

141 Tool group commanded in the machining program is not set.

142 The number of tools within one group exceeds the maximum value.

143 T code is missing in the block in which the tool group is set.

144 H99 or D99 is specified when tools in the group is not used.

In the machining program, the T codes after M06 in the same block do not

145 correspond to the T codes in the group in use.

P and L commands are missing at the head of program in which the tool

146 .
group is set.

147 The number of tool groups to be set exceeds the maximum allowable value.

148 | The values set by parameter No. 333, 334, 335 are out of range.

160 A program being executing is edited or the edited program is not select.
Search with program numbers and then edit the program.

Programs numbered 8000 ~ 8999, 9000 ~ 9899 are edited when the
170 | parameters set edit prohibition to these programs. (Refer to parameter No.
318~PRGY9, 319~PRGS).

335



CLESI I MISK¥E GSK983Ma Milling Machine Center CNC System User Manual

When decimal point is used in B axis command, a non-integral value is | Index table
180 | specified or a value rather than the integral multiple of the minimum indexing | indexing

angle in the index table is specified. function

Index table
181 One of X, Y, Z axes is commanded at the same time when B axis is specified. | indexing
function

190 In surface constant speed control mode, axis designation is erroneous.

The movable part on the machine collides with the stroke limit switch along
210 o .

the + direction of X axis.
211 The movable part on the machine collides with the stroke limit switch along

the - direction on X axis.

When the X axis moves along the + direction, the tool enters into the inhibited
212 ) .y

area defined by a stroke limit 1.

When the X axis moves along the - direction, the tool enters into the inhibited
213 ) I

area defined by a stroke limit 1.

When the X axis moves along the + direction, the tool enters into the inhibited
214 ) S

area defined by a stroke limit 2.

When the X axis moves along the - direction, the tool enters into the inhibited
215 . L

area defined by a stroke limit 2.

The movable part on the machine collides with the stroke limit switch along
220 e .

the + direction of Y axis.

The movable part on the machine collides with the stroke limit switch along
221 N .

the - direction of Y axis.

When the Y axis moves along the + direction, the tool enters into the inhibited
222 ) S

area defined by a stroke limit 1.

When the Y axis moves along the - direction, the tool enters into the inhibited
223 ) o

area defined by a stroke limit 1.

When the Y axis moves along the + direction, the tool enters into the inhibited
224 ) L

area defined by a stroke limit 2.

When the Y axis moves along the - direction, the tool enters into the inhibited
225 ) .

area defined by a stroke limit 2.

The movable part on the machine collides with the stroke limit switch along
230 L .

the + direction of Z axis.

The movable part on the machine collides with the stroke limit switch along
231 A .

the - direction of Z axis.

When the Z axis moves along the + direction, the tool enters into the inhibited
232 ) S

area defined by a stroke limit 1.

When the Z axis moves along the - direction, the tool enters into the inhibited
233 . .

area defined by a stroke limit 1.

When the Z axis moves along the + direction, the tool enters into the inhibited
234 ) S

area defined by a stroke limit 2.

When the Z axis moves along the - direction, the tool enters into the inhibited
235 ) L

area defined by a stroke limit 2.
240 The movable part on the machine collides with the stroke limit switch along

the + direction of the 4th axis.

The movable part on the machine collides with the stroke limit switch along
241 o .

the - direction of the 4th axis.
242 When the 4th axis moves along the + direction, the tool enters into the

inhibited area defined by a stroke limit 1.
243 When the 4th axis moves along the - direction, the tool enters into the

inhibited area defined by a stroke limit 1.
250 The movable part on the machine collides with the stroke limit switch along

the + direction of the 5th axis.

The movable part on the machine collides with the stroke limit switch along
251 A .

the - direction of the 5th axis.
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When the 5th axis moves along the + direction, the tool enters into the

252 inhibited area defined by a stroke limit 1.

When the 5th axis moves along the - direction, the tool enters into the

253 | inhibited area defined by a stroke limit 1.

400 X, Y, Z axes overload

401 The speed control ready signal (VRDY) for X, Y, Z axes is cut OFF.

402 | Auxiliary axis overload.

403 Speed control ready signal (VRDY) for the auxiliary axis is cut OFF.

Although the position control ready signal (PRDY) is OFF, the speed control
404 ready signal (VRDY) is not cut OFF; after power-on, the ready signal (PRDY)
is not ON, but the speed control ready signal (VRDY) is ON.

The reference point return cannot be performed due to the abnormalities

405 within the NC or servo system.

407 The speed control ready signal (VRDY) of the 5th axis is OFF.

410 The position deviation value on X axis stop state exceeds the setting value.

The position deviation value on X axis moving state exceeds the setting

411
value.

412 | The deviation value on X axis is excessive (more than 500 VELO)

The position deviation value of X axis exceeds 132767, or the speed
413 command value of DA converter is beyond the range +8191~ -8192. This
alarm occurs usually because of setting error.

The position detection device of rotating transformer and inductosyn for X

414 axis is in abnormal state.

The specified feedrate of X axis exceeds 511875 detection unit/s. This alarm
415 .

occurs because of CMR setting error.
416 The position device of pulse coder for the X axis is in abnormal state.

(disconnection alarm)

417 The servo position loop LSI of the X axis is defective.

420 The position deviation value in Y axis stop state exceeds the setting value.

421 The position deviation value in Y axis moving state exceeds the setting value.

422 The deviation value of Y axis is excessive. (more than 500 VELO)

The position deviation value of Y axis exceeds 132767, or the speed
423 command value of DA converter is beyond the range +8191~ -8192. This
alarm occurs usually because of setting error.

The position detection device of rotating transformer and inductosyn for Y

424 axis is in abnormal state.

The specified feedrate of Y axis exceeds 511875 detection unit/s. This alarm
425 :

occurs because of CMR setting error.
426 The position device of pulse coder for the Y axis is in abnormal state.

(disconnection alarm)

427 The servo position loop LSI of the X axis is defective.

430 The position deviation value in Z axis stop state exceeds the setting value.
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431 The position deviation value in Y axis moving state exceeds the setting value.

432 The deviation value of Z axis is excessive. (more than 500 VELO)

The position deviation value of Z axis exceeds +32767, or the speed
433 command value of DA converter is beyond the range +8191~ -8192. This
alarm occurs usually because of setting error.

The position detection device of rotating transformer and inductosyn for Z

434 axis is in abnormal state.

The specified feedrate of Z axis exceeds 511875 detection unit/s. This alarm
435 .

occurs because of CMR setting error.
436 The position device of pulse coder for the Z axis is in abnormal state.

(disconnection alarm)

437 The servo position loop LS| of the Z axis is defective.

The position deviation value in the 4th axis stop state exceeds the setting

440 value.
441 The position deviation value in the 4th axis moving state exceeds the setting
value.

442 The deviation value of the 4th axis is excessive. (more than 500 VELO)

The position deviation value of the 4th axis exceeds +32767, or the speed
443 command value of DA converter is beyond the range +8191~ -8192. This
alarm occurs usually because of setting error.

The position detection device of rotating transformer and inductosyn for the

444 4th axis is in abnormal state.

The specified feedrate of the 4th axis exceeds 511875 detection unit/s. This
445 ;

alarm occurs because of CMR setting error.
446 The position device of pulse coder for the 4th axis is in abnormal state.

(disconnection alarm)

447 The servo position loop LSI of the 4th axis is defective.

The position deviation value in the 5th axis stop state exceeds the setting

450 value.
451 The position deviation value in the 5th axis moving state exceeds the setting
value.

452 | The deviation value of the 5th axis is excessive. (more than 500 VELO)

The position deviation value of the 5th axis exceeds +32767, or the speed
453 command value of DA converter is beyond the range +8191~ -8192. This
alarm occurs usually because of setting error.

The position detection device of rotating transformer and inductosyn for the

454 5th axis is in abnormal state.

The specified feedrate of the 5th axis exceeds 511875 detection unit/s. This
455 .

alarm occurs because of CMR setting error.
456 The position device of pulse coder for the 5th axis is in abnormal state.

(disconnection alarm)

457 The servo position loop LSI of the 5th axis is defective.

600 Connection unit data transfer error.

601 Connection default, I/O unit or operation panel communication interrupted.
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602 The PLC program is unloaded. (Only PLC-Model A).
603 The communication between NC and PLC is incorrect or interrupted.
604 The MPU of PLC-Model B cannot be kept.
605 | An alarm is generated in the MPU of PLC-Model B.
606 RAM/ROM parity error occurs in the MPU of PLC-Model B.
607 MDI&LCD Data transfer error
700 The master printed circuit board is overheating.
701 The auxiliary axis printed board is overheating.
702 The servo motors of X, Y, Z are overheating.
703 The servo motor of the 4th axis is overheating.
704 | The servo motor of the 5th axis is overheating.
900 Nonvolatile memory circuit abnormality 1.
901 Nonvolatile memory circuit abnormality 2.
902 Nonvolatile memory circuit abnormality 3
903 Nonvolatile memory circuit abnormality 4.
904 Nonvolatile memory circuit abnormality 5.
905 Nonvolatile memory circuit abnormality 6.
906 Nonvolatile memory circuit abnormality 7
907 Nonvolatile memory circuit abnormality 8.
908 Nonvolatile memory circuit abnormality 9.
909 Nonvolatile memory circuit abnormality 10.
910 RAM parity check error (low byte)
911 RAM parity check error (high byte)
912 Nonvolatile memory circuit abnormality 11 NO alarm
920 System alarm (monitor timer alarm)
930 | CPU error (0, 3, 4 interruption is generated) NO alarm
940 | Offset memory alarm (the set offset is too large). Correct the offset.
950 Clock error. (the master printed board clock is abnormal)
960 The temporary memory for the system control commands is in low capacity.

(overflow)
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961 CPU alarm (Execute the INT command)

996 The auxiliary RAM option is added but RAM is not installed.
997 ROM parity error (PLC-MODEL A ROM)

998 ROM parity error (basic ROM)

999 ROM pairing error (low and high byte inconsistent)

340



Appendix 7. Status List

Appendix 7 Status when Turning Power on, Reset and Cleared
O. the status is not changed or the movement is continued.
X. the status is cancelled or the movement is interrupted.

Item Power-on Status Cleared Status Reset Status
Offset value o o o
Setting .
Data Setting data o o o
Parameter o o) o
Programs in o o o
memory
. MDI mode: o
Contents in the N N Other mode: x
buffer storage
Display of
sequence x o (note1) o (note 2)
number
One shot G N N .
. de
Y €0 —
aDr;?:s Initial G codes. (The
G20 and G21 codes Initial G codes.
Modal G code return to the same (G20/G21 are not All remain unchanged.
state before the changed.)
power is turned off . )
F zero zero o
S T-M-B x o o
MDI mode : o
L X X Other mode: x
. Workpiece
coordinate X
coordinate zero ) o
Value
value
Movement x x x
Dwell X x x
. Issuance of
Motion in | \1.5.7.B codes x x x
Operation
Depending on MDI mode : o
Tool length .. | Other modes depend on
X x parameter No. 22 bit X >
compensation parameter No. 22 bit 3
3 RS43 RS43 ©
. ©
Note 1: When a program is executed from the beginning, the program number is displayed. g
Q.
Item Power-on Status Cleared Status Reset Status X
Cutter x N MDI mode : o
compensation Other mode: x
Motion in
Operation Storin led MDI mode : o
oring ca’e x x(Note 2) Other mode: x
subprogram number
(note 2)
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Indicator
Light and
Output
Signal

Alarm indicator

ALM light is out when The same as left The same as left
no alarm occurs

NOT READY x x(light ON when x(light ON when

emergency stop) emergency stop)
MDI mode : o
LSK ) 8 Other mode: x
MDI mode : o

BUF ) . Other mode: x

Reference point O (x: emergency O (x: emergency

return stop) stop)

S-T-B codes x O O

M codes x x x

M-S-T-B strobe " " N

signal

Spindle  revolution

signal (S 12-digits/S O O O

analog signal)

NC ready signal

(MA, MB) ON O O

Servo ready signal ON (when no The same as left The same as left

servo alarm)

Cycle start LED

X

X

X

Feed hold LED

Note 2: When a reset is performed during execution of a subprogram, the cursor immediately returns to
the block next to the one which calls the subprogram. The subprogram cannot be executed from the middile;
the control returns to the head of the main program.
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Appendix 8 Stored Pitch Error Compensation Function

A8. 1 Function

Pitch error compensation is performed with the least command increment for all axes. This
function is enabled after reference point return.

A8.2  Specification

The tool position after reference return is called compensation origin point. The compensation
values for compensation point of all axes are set in parameters.
1) compensable axes: X, Y, Z, 4th, 5th axes.
ii ) compensation point number:
Linear axis: 128 points
Rotary axis: 61 points
iii) the range of compensation value
Each compensation point: 0~+7 x compensation (the least command increment)
Compensation magnification x1, x2, x4, x8 (for all axes)
iv) compensation interval

Movement Minimum Maximum
: Setting Setting Unit
Unit
Interval Interval
Metric system 8000 20000000 0. 001Tmm
Inch system 4000 20000000 0.0001inch

(Maximum compensation range= setting interval x 128)

The actual compensation interval should be set according to optimum value between the
maximum compensation distance and machine stroke in the table above. When the 4th, 5th axes are
used as the rotary axes, compensation interval is set below 3600000.

Besides, in this condition, the feedrate of the rotary axis should be less than 110000deg/min
(31.2r/min).

For the linear axis, when the setting interval is less than the minimum setting interval described
above, the compensation cannot be performed correctly.

At this time, it is necessary to lower down the rapid traverse rate.

A8. 3 parameter setting

The parameter of the pitch error compensation should be set in EDIT mode or emergency stop
mode. The parameter numbers and its contents are as follows:
(1) Pitch error compensation magnification
| Jol2[4] [ PML2 | PMLT | ¢ [ x [ x [ x [ x [ x |

The compensation is output after the magnification being multiplied by the set compensation
value.

PML2 PMLA Magnification
0 0 x 1
0 10 x2
1 0 x4
1 1 x 8

(For all axes)
(2)  Pitch error origin point

0 3 9 PECZRX
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0 4 0 PECZRY
0 4 1 PECZRZ
0 4 2 PECZR4
4 1 6 PECZRS5

PECZRX, PECZRY, PECZRZ, PECZR4, PECZRS5: pitch error origin point.
Set the origin point value in the pitch error compensation table.
According to different machine tools, the value varies within the range 0~127.

(3) Compensation interval setting

1 6 3 PECINTX
1 6 4 PECINTY
1 6 5 PECINTZ
1 6 6 PECINTA4
4 3 6 PECINT®6

PECINTX, PECINTY, PECINTZ, PECINT4, PECINTS: pitch error compensation interval
Set the pitch error compensation interval
Setting value: 8000 and integral value above 8000 (metric system)
8000 and integral value above 8000 (metric system)
The setting value for the rotary axis is fixed at 6000.
When the setting value is 0, no compensation is performed.
(4) Compensation amount setting
The pitch error compensation values of each axis are set by the following parameters.

Axes name Parameter number

X axis 1000~1127

Y axis 2000~2127

Z axis 3000~3127
The 4th axis 4000~4127
The 5th axis 5000~5127

The compensation amount cannot be set by the parameters other than the above. The
compensation range is 0£7. Setting value out of the range is invalid.

However, this value is output after being multiplied by 1, 2, 4, 8, which is set by parameter No.
24.

A8. 4 Parameters setting examples

(1) Example 1: take the X axis as an example, the pitch error origin is 0, the compensation
interval is 10000.
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O

3 127

setting poaint

{-0) 7 U (=6) | (+d) I {#2)

coordinate
system

1
i &%

I
|
machine I
i
1
k
I

1
:
|
I I 1 I
: | ' |
1
|
|
|
0

] ]
+1000 20000  +30000 +12T0000

reference point

Note: The data in “( )” is the measured result is incremental value, i.e. positive error indicates excessive
movement, and negative error indicates insufficient movement.

Compensation point 0 corresponds to the reference point ;compensation point 1 corresponds to

the one after the reference point moveing 10000um along the positive direction; hereafter, a
compensation point is made at regular interval (every 1000pm). Therefore, the compensation number
127 is set at the position +1270000um. A compensation value is set at the compensation point 1
when the tool moves within the range 0~10000um; A compensation value is set at the compensation
point 2 when the tool moves within the range 10000um~20000um; The compensation value at
compensation point n is set when the tool moves within the range: (n—1) x (compensation interval)
to nx (compensation interval) .

According to the measured result in above, the parameters are set as follows:

<> set the parameter No. 24 to 1

<~ set the parameter No. 39 to 0

Set the parameter No. 163 to 10000

Machine Position Measured Result Corresponding Compensation
Parameters Number Value

0 1000 0
00~10000 0 1001 0
10000~20000 +7 1002 -7
20000~30000 -6 1003 6
30000~40000 +4 1004 -4
1260000~1270000 +2 1127 -2

When the X axis moves from reference point to the position +30000, the total pitch error
compensation amount is as follows:
(+7) + (-6) + (+4) =5
(2). Example 2: Take the X axis as an example, the pitch error compensation origin point is 60, the
compensation interval is 10000.

: 0 a8 549 G0 61 127
o T T 1 1 ¥ |
Folling © 11 D68 D) (1)
point i i | | i
machine i [ i i
coordinate | T 4 L -+ ;
systern 600000 —20000 —10000 0 +10000  +GTO000

referance point

Note: The data in “()” is the measured result is incremental value, i.e. positive error indicates excessive
movement, and negative error indicates insufficient movement.

Compensation point 60 corresponds to the reference point; compensation point 61
corresponds to the position +10000um; hereafter, a compensation point is made at regular interval
(every 1000um). compensation point 59 corresponds to the position -10000um; hereafter, a
compensation point is made at regular interval (every -1000um); compensation point O is set at the
position -600000; The compensation value at compensation point n is set when the tool moves within
the range: (n—61)x (compensation interval) to (n-60)x (compensation interval).

According to the measured result in above, the parameters are set as follows:
<~ set the parameter No. 24 to x1
<~ set the parameter No. 39 to 60
< set the parameter No. 163 to 10000
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Machine Position Measured Corresponding Compensation
Result Parameter Number Value

-590000~-600000 0 1000 0
-10000~-20000 -7 1058 7
0 ~ -10000 -7 1059 7
0 1060 0
0~10000 +6 1061 -6
10000~20000 +4 1062 -4
660000~670000 +1 1127 -1

In the table above,
set +7 as the compensation amount in the range -10000~-20000;
set +7 as the compensation amount in the range -10000~0;
set -6 as the compensation amount in the range 0~10000;
set -4 as the compensation amount in the range 10000~20000
When the X axis moves from -20000 to +20000, the total pitch error compensation amount is
(-7) + (-7) + (+#6) + (+4) = (-4)

Example 3: Take the X axis as an example, the pitch error compensation origin point is 127, the
compensation interval is 10000.

: 0 124 125 126 127
setting - . = —
point 0 *3) : Ol )
i )
machine . !
coordinate 45 : | : ;
system 127000 -30000  -20000 -10000 gt

Note: The data in “( )” is the measured result is incremental value, i.e. positive error indicates excessive
movement, and negative error indicates insufficient movement.

Compensation point 127 corresponds to the reference point; compensation point 126
corresponds to the position -10000um; hereafter, a compensation point is made at regular interval
(every -1000um); A compensation value is set at the compensation point 127 when the tool moves
within the range -10000~0um; A compensation value is set at the compensation point 126 when the
tool moves within the range -20000~-10000um; The compensation value at compensation point n is
set when the tool moves within the range: (n—128) x (compensation interval) to (n-127) x

(compensation interval) .
According to the measured result in above, the parameters are set as follows:
< Set the parameter No. 24 to x1
<~ Set the parameter No. 39 to 127
<~ Set the parameter No. 163 to 10000

Machine Position Measured Result Corresponding Compensation
Parameter Number Value

0 1127 0
-10000~-20000 +2 1126 -2
-20000~-30000 0 1125 0
-30000 ~ -40000 -7 1124 +7
-40000 ~ -50000 +3 1123 -3
-1260000~-1270000 0 1000 0

In the table above,
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set -3 as the compensation amount in the range -40000~-50000;
set +7 as the compensation amount in the range -30000~-40000;
set 0 as the compensation amount in the range -20000~30000;
set -2 as the compensation amount in the range -10000~20000
When the X axis moves from -40000 to the reference point, the total pitch error compensation amount
is
(+3) + (-7) + (0 + (2) = (-2)

(3) Pitch error compensation of rotary axis

When the pitch error compensation is performed for the 4th axis (when it is rotary axis), the
parameters are set as follows:

Parameter Contents Parameter Setting Value
No.
42 Compensation 0
origin point
166 Compensation 6000
interval

The compensation error origin point is 0; compensation interval is 6000. Divide the circle into 60
equal sections, so the compensation can be made every 6 deg. The compensation value is set at
the following 61 compensation points:

Parameter No. Parameter Setting Value
4000 Compensation amount set between -6°~0°
4001 Compensation amount set between 0°~6°
4002 Compensation amount set between 6°~12°
4059 Compensation amount set between 348°~354°
4060 Compensation amount set between 354°~360°

The value set by parameter No. 4000 and parameter No. 4060 can be the same. The pitch error
compensation of rotary axis is performed at the speed 110000deg/min(31.2r/min) or below.

The sign “+” or ”-” of pitch error compensation value depends on the moving direction, which
means when the compensation value is “+”, the movement amount adds one compensation value;
when the compensation value is ”-”, the movement amount minus one compensation value. That is,
when the mechanical movement amount contains a error (“+” or ”-”) comparing with the movement
command, a compensation value (“+” or ”-") is set.

[IR1]

When the erroris “+” (excessive movement), the compensation value is ”-".

When the erroris  “-” (insufficient movement), the compensation value is "+”.

(Example)
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reference point compensation point

3 + direction

(=5}

The compensation value is +3 (-5) when the tool moves along the “+” direction and reaches the
compensation point.

COMPEnsation point  reference point
£y ™

- i,

- direction :—h-:'.
The compensation value is +3 (-5) when the tool moves along the “-” direction and reaches the

compensation point.

Note: At this point, the sign “+” or “-” of the compensation value is not related to the origin point but the
moving direction when the compensation is performed.

A8. 5 Setting method of the compensation value

When the pitch error compensation value is set, the set value is not directly related to the
machine reference point, compensation origin point, moving direction or compensation backlash. The
compensation value at the compensation point n (n=0,1, 2...... 127) depends on mechanical error
(the remaining movement amount, with comparision to the commanded value) of machine position,

which can by calculated by the formula: {n-(compensation origin point+1)} xcompensation interval~
(n—compensation origin point) x (compensation interval).

(1) The input method of compensation value
It is input in the same way as for the normal parameters.
(a) Cancel the compensation value

Input a compensation value -9999 to any parameter number of corresponding axis, the user can
set all the compensation values of the axis to “0”.

(b) Output the compensation value

The compensation value can be output in the same way as normal parameters; however, P-9998
instead of P-9999 should be keyed in. Compensation value output for only a single axis is impossible.

(2) Notes for setting

(a) When the compensation interval value is “+”, the value is taken as compensation interval,
when it is “-”, the absolute value is take as compensation interval; when it is 0, the pitch error
compensation is not performed. (Set by parameters 163~166, 436)

(b) Pitch error compensation is valid after the completion of reference point return. When the
reference point return is not completed, the compensation is not performed even if it is set by
parameters. Parameters should be set after power-on and before reference point return. When
the pitch error compensation is needed to be changed after reference point return, it should be
done after power-on again and the execution of reference point return.

(c) Pitch error compensation value (parameter No. 1000~5127)
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Limitation:

(Valid pitch error compensation value) x (pitch error compensation magnification) xCMR

The result should be within the range +£127. Otherwise, the compensation will be performed
incorrectly. In some case, if a value exceeding £127 is needed, the exceeding part can be divided and

added to the adjacent point for compensation.

Note: CMR means command magnification ratio (see parameters No. 27, 28, 29, 30)
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Appendix 9 Operation List

(2} M
Q v c o
m v v
@ g 03|53 = 3 3
o 1} moe | =8 3 o S
I~ M ~ = = -
e’- (] ° L @ L (1] 5
o 5 93 3 = 9
S <
Memory total
clearance O DELETE
Press and at
ON Power-on - .
the same time to turn on the
power
Parameters
Clear | clearance CANCEL DELETE
ON Power-on — Press and at
the same time
Programs
clearance ! T DELETE
Power-on — Press ]~ rand at
the same time
Parameter Emergency P DATA
input INPUT
p ON stop ON Parameter [, -9999
Program
storage ()
O — program
S ON EDIT mode
3 DATA
= INPUT
33 0.—
& 8 Program
=3 DATA
©8 | supplement ON EDIT mode _ (A
= — —
=]
2 [ Al programs
" | storage EDIT mode — O e
— -9999 —
Parameters for
; DATA
pitch error ON Emergency Parameter P ) INPUT
compensation stop ON — - 9999 —
Parameter
input N
—parameter
INPUT P
MDI No.— — L
Input ON MDI mode Parameter
INPUT
—data—
—parameter writing switch
OFF —reset
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Offset  value
input N
—offset
ON weur P
Any mode Offset No.— . [ L offse
INPUT
t data—
Setting  data Move the cursor the setting
input
P [
ON MDI mode Setting | No. to be changed—
INPUT
—data— []
Patrar?eter =) HaT
outpu EDIT mode | Parameter [, .9999.- OUTPUT
Offset output 0T mod et =) oaﬁzﬁr
9 mode se [, .9999 -
g Parameter for
) DATA
-~ § pitch e_rror EDIT mode Parameter P [ OUTPUT
(?}J’ 5 | compensation — -9998 -
N 2 | output
R o [Al programs
T v eommode |~ | O o
2 P mode > -9999 -
2 [Singl
=4 ingle
program O N
— program No. -
output EDIT mode -
DATA
OUTPUT
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2) m ,1
D o c
8 z 237 153 = 2 4l
= 3 o=09 = O - (1]
5 1 >89 |=8 3 S S
2 s |g5% @3 8 ~ 5
= S 14
S m 3 2 >
Search
program O
number _ EDIT mode | Program 2 ) (cursor )
(stored in
memory)
Search
sequence N
number AUTO mode —sequence
(stored in EDIT mode | Fro9ram
memory)
No.— (cursor)
Search | Word search Input the address and data to
(stored in
memory)
EDIT mod P
mode rogram be searched— (cursor)
Search for Input the address to be
address
(stored in
EDIT mod P
memory) mode ro9rdM | searched— (cursor)
Delete all O
Edit programs On EDIT mode | Program DELETE
— - 9999 -
Delete one
program O
— program No.
On EDIT mode | Program
DELETE
Delete
several N
blocks — sequence No.
On EDIT mode | Program
DELETE
Delete single P
block Search the head of a program
On EDIT mode | Program
EOB  DELETE
to be deleted— —
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Delete words

On

EDIT mode

Program

Search a word to be deleted—

DELETE
Alter words Search a word to be
altered—address—data—
On EDIT mode | Program
ALTER
Insert words Search a word before which
another word to be
On EDIT mode | Program inserted—address—data—
INSERT
Memory
arrangement On EDIT mode | Program CANCEL SHIFT

—
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Appendix10 Program Lock
A10. 1 General

Programs numbered 9000~9899 can be locked with passwords. In locked state, program
number 9000~9899 cannot be displayed, edited or output. Password function can protect the special

programs written by the machine tool builder; moreover, it can prevent these programs from
accidental deletion

A10. 2 Program number

Only program numbers O9000~09899 can be locked. These programs will be automatically
locked after the password is set. Therefore, programs which are not necessarily locked should be
programmed with other numbers than 9000~9899.

A10. 3 Locked state

In locked state, (see the 4th item), programs numbered 9000~9899 are limited as follows:
(1) The contents are not displayed even if they are executed.

(2) Program numbers cannot be searched in EDIT mode or AUTO mode, otherwise alarm
No.071 will occur. Therefore, these programs cannot be edited.

(3) The memory arrangement has no effect on these programs.
(4) Program output cannot be performed (even for all the programs).
(5) Program deletion cannot be performed (even for all the programs).

(6) Program storage cannot be performed (alarm No.170).

A10. 4 Methods for locking and unlocking

(1) Preset a password (1~99999999) by parameter No. 168. Please note that the contents of
the parameter are not displayed. The password is invalid when it is set to 0.

Note 1: This parameter setting is valid in unlocked state.
Note 2: This parameter will not be deleted even in parameter total clearance state.

Note 3: This parameter becomes 0 when memory total clearance is performed, i.e. password lock is
released.

(2) Set a value in parameter No. 408 the same to the one in parameter No. 168. Only in this
way, can the program be unlocked.

Note 1: The content of this parameter is not displayed.

Note 2: This parameter is not stored in the nonvolatile-memory.
(3) For re-locking, the following methods are used:

(a) Set different values between parameter No. 408 and parameter No. 168.
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(b) Cut off the NC power and turn ON again.

Parameter No.

1 6 8 Locked
Store the password
Setting range: 1~99999999
4 0 8 Released

Input a value the same as the one in parameter No. 168, and then the locked state is released.
Input a different value, the lock is enabled.

Note: Setting parameter No. 168 to 0 is the normal way to release the locked state. In this way, the password
is invalid even after power-on again. Please do set the parameter No. 168 to 0 when locking is not
necessary.

A10. 5 Precautions

(1). When the user does not know the password, he should:
a) Perform memory total clearance (to release the locked state).

)
(
(b) Input all the parameters (except No. 168).

(c) Store the programs numbered 9000~9899 into the memory.
(d)

d) Set a password in parameter No. 168.

(2) After storing and editing programs O90000~09899, unlocking should be performed after other
programs than O9000~09899 is called. When the current displayed program number is within the
range 9000~9899, the “program” screen in “EDIT” mode is displayed as the following figure after a
password is set. Re-calling or creating a program number rather than 9000~9899 is the method to
cancel this screen.

PROGRAM 09080 NO8O1

tofokCAUT TONokkok
STOP  PUSH RESET

CONTINUE: RETURN MODE TO
MEMORY OR TAPE

LSK BUF INC
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Appendix 11 USB Interface Parameter Transfer Operation
A11.1 General

By using USB interface, the NC parameters or PLC parameters can be transferred.
A11.2 Parameter setting method

NC parameter No. 340 (for input device) and parameter No. 341 (for output device) can be set

to 0. In this way, both the output and input devices can adopt the USB interface.

A11.3 U disk operation

After pressing key [Parametet, pressl (Extended| key), options of [U-DISKland [Parameter|

are displayed; Press |U-DISK| key, the operation options can be displayed on the

screen.

PARAMETER-UsbDi sk 00090 NO090

Copv Pars {(UsbDisk—NC)

User can select the desired operation by using the arrow up and down key, and then press the

_ key to execute the operation, or press _ key to return to

the previous menu.

>
o
B
®
S
=
T
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Appendix 12 System Clock Setting and PLC Programming
A12.1 System clock setting
A12.1.1  Enter into system clock management page

The clock is set in the system management page after system power-on. Press “SHIFT” key

in system version display screen to bring up system management page.

A12.1.2  Input password

Input a correct PLANT LAND login password and then press “YES” key, a user can select

the options for 1-level user.
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IEM SETUP-Plant

Svstem Setup

After pressing “YES” key, the user can set the contents in the system; the system
automatically sets the modification permissions according to the user levels. The user can

store the setting into the system by pressing “YES” key after modification.

>
T
T

®

=

=
X

A12.2 System PLC programming
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A12.2.1 Enter into system PLC management page.

Enter into “LOGIN” screen after power-on, select OPERATOR LAND and input a correct

authority password, then the system will display 2-level user operation screen.

A12.2.2 System PLC operation selection page

STEM SETUP—Operator

Svstem Setup

>
©
©

@

S

=
T
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Use the arrow up and down to select the corresponding options: System setup,
Program Ladder From UsbDisk, Backup Ladder File.
(1) System setting and permitted operation

SYSTEM SETUP—Operator

(

[ 3

316
296066

>
T
T

®

=

=
X

(3) PLC files backup display and permitted operation:
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SYSTEM SETUP—Operator

FILES SIZE (BYTE)
Ma V1. 0A. LDR 296066
Ma V1.0A(1).LDR 296066
dokok ok solok ET T 14:53:56
BAK TO U-DISK| DEL PROGRAM RETURN

Please refer to GSK983Ma PLC programming manual for the details of PLC programming.
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