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Chapter | Definition of System Interface and Wiring Description

I. System Structure

1. Parts of CNC4860 NCS

CNC4860 NCS is composed by the following main units:
1. CNC control unit (Control device CNC4860)

[\

Stepper motor driver (Digital AC servo driver)

W

Stepper motor (Servo motor)

4. Electric cabinet

CHC4840

Electric cabinet

ZRONLIROV . .|
Stepper driver or digitat Stepper motor or servo
AC power supply input AC servo motor driver motor ]
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2. Notice for Installation

Conditions for mounting electric cabinet

® The electric cabinet should be able to prevent the entry of dust, cooling liquid and organic solution

effectively.
® The electric cabinet should be designed in a way that the distance between rear cover and the
casing should not be less than 20CM. Considering the temperature rise inside the electric cabinet,
the difference in temperature between inside and outside should not exceed 10°C.
Fan should be installed inside the electric cabinet so as to ensure the good air circulation inside.
Display panel should be installed in a place away from the cooling liquid.
® Try to reduce the external electric interference to prevent it from transmitting to the system.

Methods to prevent the interference

When designing the system, several anti-interference measures such as shielding space
electromagnetic radiation, absorbing impulse current, and filtering power supply noise are adopted,
which to a certain extent prevents the external interference source from affecting the system. To ensure
the stable operation of the system, the following measures should be done when installing:

1: CNC should be away from the devices that generate the interference (such as transducer, AC
contactor, electrostriction generator, high pressure producer, and segment separator of dynamic line).
At the same time, the switching power supply should be connected with individual filter to enhance the
anti-interference capability of CNC. (As picture 1-4)

2: The system should be powered by isolating transformer, and the machine tool on which the
system is installed should be grounded. CNC and driver should connect the individual earth line from
the ground point.

3: Interference suppression: Connect a RC return circuit (0.01pF, 100~200Q, as picture 1-5) in
parallel at the two ends of AC coil. The RC returning circuit should be as close to the inductive load as
possible when installing. Connect a freewheeling diode in parallel reversely at the two ends of DC coil

(as picture 1-6). Connect surge absorbers in parallel at the winding ends of AC motor (as picture 1-7).

ACZ20V N
L |m
[ Filter ] AC220V ‘
|| VLT
$witching
power suppl B 15
Picture 1-4 \'l \l ka
v EI
Vi Surge absorber
+2Y — vl
Picture 1-6 3~
Picture 1-7
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4: To reduce the interface between the CNC signal cables and the electric cables, the wiring
should follow the rules below:

Group Type of Cable Wiring Requirements
AC supply line
Bind the cable of group A and group B and C separately,
A AC coil reserve the distance of at least 10cm, or electromagnetic
shielding the group A cable
AC contactor
DC coil (24VDC)
DC relay (24VDC)
Bind the cable of group B and group A separately, or
B |Cable connecting system and electric cabinetjshield the cable of group B. Cables of group B and group
C should be placed as far as better.
Cable connecting system and controller
Cable connecting system and servo driver
o Bind the cable of group C and group A separately, or
Position fi k cabl . . ’
C osition feedback cable shield the cable of group C. The distance between group C

Position coder cable

Handwheel cable

Other cables for the purpose of shiclding

and group B should be at least 10cm, and the cable uses
the twisted pair.
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3. Installing Dimension
Installing dimension of CNC4860 controller
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II. External Connection

1. External Interface

CNC4860 control unit is connected to the external devices via the rear and front interfaces.

1. The outer casing of CNC4860 is defined as follows:
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XS1 input interface XS5 expansion input _xss 7
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000

XS13 analog output
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! :l XS 14 network
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X,Y,Z, A, B, and C refer to the connecting signal of stepper motor driver or digital AC servo
driver of each axis. CNC4860 controller uses X, Y, Z, A, B, and C axes at the moment.

Input interfaces and expansion input interfaces of the machine are limit and digital input
signals of each axis. Output interfaces and expansion output interfaces are the digital output
signal.

CNC4860 controller uses the 24V DC power supply, and the internal power consumption is
about 5W.
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Output terminal board ATT-191 25

Output terminal board
[o (S

ADT-9125

LeIEEE o Connect to machine tool

Connect to machine tool

Input terminal board  §nT—41 27
m.%m Connect to machine tool

Input terminal board

CDT-9125
Sl 'Connect to machine tool

Driver ) _.__U1<2

Driver &

° =S
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XS20
XS3 Output expansion of machine XS11 Baxi
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XS4 Additional panel
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— | I ]| FE+ XS14 Driver
2 K315 24VDCIH| o crwork
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o Additional panel
— ooopn PEEEE o Computer
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2. Control Interface of Motor Driver

There are 8 interfaces for the driver (X, Y, Z, A, B, C axes), and the interface definition
is the same. Refer to the following picture:

® Pulse interface of axis 1-6

Pulse Interface of X/Y/Z/A/B/C Axis

q "'ﬂfg:\ 1 FlLI+
FUC O —— -
weay_ 10 L o
o 3 DR+
24w GND—IL L
. ) DR-
Ecas — 12 | -~ |
13| ot IH
ECa- Lo
1| o B oot
ECE+ S
P A—1-T
ECE- | |
"--.E__; 8 ECE-
Line S/N | Name Function
1 nPU+ Pulse signal +
2 nPU- Pulse signal -
3 nDR+ Direction signal +
4 nDR- Direction signal -
5 IN General input, can be used as alarm input
(X-66 Y-67 Z-68 A-69 B-70 C-71)
6 OUT General output (X-48 Y-49 Z-50 A-51 B-52
C-53)
Coder Z-phase input + (X-72 Y-73 Z-74
7 nECZ+ A-75 B-76 C-77)
8 nECZ- Coder Z-phase input -
9 PUCOM Used for driver with single-end input
10 24V Provide internal 24V power supply, directly
11 2AVGND connected with 24V power supply of controller
Coder A-phase input + (X-78 Y-80 Z-82
12 nECA+ A-84 B-86 C-88)
13 nECA- Coder A-phase input -
Coder B-phase input + (X-79 Y-81 Z-83
14 nECB+ A-85 B-87 C-89)

-11 -
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I 15

nECB-

Coder B-phase input -

3. Input Interface of Machine

1) The digital input interfaces include the zero points of XYZABC axes, hardware limit
signal of XYZA axes, etc. The definition is as follows:

""’E: 1 o T+
IM17 20 15 5
2 O M1 LT )
g <7 1 &
39 O 3 IMNZ O LhT +)
19— <2 | o
73 O 4 M3 O _LhT )
(] -0 :
24 O M £ Z_LhT +3
M2 e
a5 O & MG {Z_LMT =
22 —0
7R O ! NG Ca_LkAT +)
M23 0
o 8 M7 A LMT S
INCOM3 ———id g
O INCOMI
M 24 28 g 1
79 o Mg Cx_STOPD
IM25 —0 »
0 O——— M3 Y _STOPD
IMZE —0 19
1 O IM10 CZ_STOPD
IM27 —0
37 O— 13 INT1 Ca STOPD)
N2 f———— O 14
a7 O IM12
M2 —0 15
24 O M13
N30 —0
a5 o B LR
131 ~ 17
el O— IM15
IMCOhAd —0 i
7 O INCOM2
0———0 19
O———— M6
g
Input Interface of Machine
Line S/N Name Function
INO .. .
1 (X LMT+) X positive limit
2 IN1 X negative limit

-12 -
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(X _ LMT-)
IN2 e e
3 (Y LMT+) Y positive limit
IN3 o
4 (Y LMT-) Y negative limit
IN4 e e
5 (Z LMT+) Z positive limit
INS o
6 (Z LMT-) Z negative limit
IN6 e e
7 (A LMT+) A positive limit
IN7 o
8 (A LMT-) A negative limit
9 INCOMI1 Common input terminal (24v+, 12v+)
IN8 ,
10 (X STOPO) X axis zero
IN9 :
11 (Y STOPO) Y axis zero
IN10 .
12 (Z STOPO) Z axis zero
IN11 :
13 (A STOPO) A axis zero
IN12 .
14 (B STOPO) B axis zero
IN13 .
15 (C STOPO) C axis zero
16 IN14 Air pressure alarm input
Spare input (used to detect the
17 IN15 material-champing alarm input signal during
the operation)
18 INCOM2 Common input terminal (24v+, 12v+)
19 IN16 B positive limit
20 IN17 B negative limit
21 IN18 C positive limit
22 IN19 C negative limit
23 IN20 Cycle ON
24 IN21 Pause
25 IN22 Emergency stop
26 IN23 Alarm input of main axis
27 INCOM3 Common input terminal (24v+, 12v+)
28 IN24 Input for triggering feeler device
29 IN25 Input for protecting feeler device
30 IN26 Spare input
31 IN27 Spare input
32 IN28 Spare input
33 IN29 Spare input
34 IN30 Spare input

-13 -
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35

IN31 Spare input

36 INCOM4 Common input terminal (24v+, 12v+)
37

-14 -
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2) Diagram of wiring between input interfaces and photoelectric switch/proximity
switch is as follows:

vl MT+ X positive limit G%Ewdtglf
1

o | MT= X negative limit G&:S@fi¢h
3 |LMT+ Y positive limit Go&lie 4
o |LZLMT+ 4, BSS
Z positive limit Go Switch
o LZLMT- 0, 356 \
XTl1 Z negative limit Go Switch
(Input
terminal | ALMT+ RNERY :
blOCE.Of A positive limit Go Switch
wol) = [ALMI- 2,058
o [IMCOM] )g origin proximi.ty?w.itél‘lu -
ADT—-9137
=01
1o EE=STOP -1, .
3' origin proximijty switch
é =02
u [ =ST0OFO -1, -

LT —Ler '™ TT

2‘ origin proxilﬁity switch

M@ 303

i [ Z=ST0P0O L i

A origin proximli'typé_wlitéil

< |saa

5 [ A=STOP -,

B origin proximity switch

< |sos

14 | B=STOPO - i

@ origin proximity switch™™

S |sas

15 [ C=STOPO .

[EEENEE

o o

+24% IC GMD

-15-
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16 4593;@_@141—\%0 AN
17 Spare input oy BS10 |
i3 Spare input by, G811 |
£ Spare input 4y BS1E |
21 Spare input e |
z2 Spare input by QS14 |
Xmput 1 CycleON ~&, 0515 |
El;slﬁlﬁi 24 Pause oy, Q516 |
oo 25 Emergency stop Ly BS1T |
ADT-913 ?EE I Spindle alarm input ~4, 0518 |
o Spare input ~& 0519 |
- Spare input ~&y, QS20 |
L1 sparcinput 4 0521 |
| Spare input 4, 0822 |
| spareinput ~4, 0523 |
| spareinput ~4, 0S24 |
4 Spare input \f\\‘ 0SE5 |
35 Spare input ~&y, OS26 |
. INCOM2
27 | INCOM3
2 INCOM4
37
)
+24% D END

4. Input Expansion Interface

1) Digital input interfaces include BC hardware limit, other spare input signals, etc. the definitions
are as follows:

-16 -
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p=
I3 1 {}\?}\ 14 IM45
N33 —2 L o 19 46
IN3d —=3 Lo ol 18 IN47
M35 g a oo jlg 42
N P M43
IMa7 —8 1o o 19 nsn
IN38 T Ly o f 20 5y
M3 S oo %:‘,}_ M52
I R R e
Mz 11 1o 9T a4

o o M55
:mi 1% o ol 28 INCORE

o

Input Expansion Interface

Line S/N Name Function
1 IN32 Spare input
2 IN33 Spare input
3 IN34 Spare input
4 IN35 Spare input
5 IN36 Spare input
6 IN37 Spare input
7 IN38 Spare input
8 IN39 Spare input
9 IN40 Spare input
10 IN41 Spare input
11 IN42 Spare input
12 IN43 Spare input
13 IN44 Spare input
14 IN45 Spare input
15 IN46 Spare input
16 IN47 Spare input
17 IN48 Spare input
18 IN49 Spare input
19 IN50 Spare input
20 IN51 Spare input
21 IN52 Spare input

-17 -
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22 IN53 Spare input
23 IN54 Spare input
24 INSS Spare input
25 INCOMS Common input terminal (24v+, 12v+)

-18 -
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2) The wiring of expansion input interface and proximity switch is shown as follows:

1 Spare input 0 BSET
. Spare input ~8, BSES
Spare input
5 0, 0529
Spare input
. . 0y, G830
Spare mput
- ' 0y BS31 4
Spare input
& ~, QE32
Spare input
. — 0 BS3E3
are inpu
o P P O RS34
. Spare input 0y 0835
o Spare input 8, QS36
XT2 (Input Spare input I
terminal 1 S —— TRy Q837
block of pare inpu 0S38
machine 12 S ot \Q\
tool) . pare npu 0y, 0S39 I
Spare input
HDT—918514 p P oy RS40
Spare input
- pare P ~8, 0S4l
Spare mput
1 0y QS42
Spare mput
O 0543 I
7 Spare mput
. _ SO G844
18 Spare input I
(545
13 Sparemput N I
20 Spare mput A @346
O Q847
= Spare input i
2z 0y G548
S input
B pare inpu ~&, QS 49
Spare input
" P P Oy OS50
IMNCOMS
z5

+24%DC

-19 -
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5. Output Interface

1) The output interface and the wiring are defined as follows:

/

ouTn 1 14 ouUT13
ouT 2 g g 15 ouT14
ouT2 3 00 16 0UT1S
OUT3 4 00 17 OUTIR
ouT4 2 00 18 ouTi?
OUTS B 00 19 ouTi|
OUTE 7 o O 20 ouUT1g
QUT? & o O 21 ouT20
OUTS 9 s 22 oUTH
ouTa 10 a o 23 ouTzz
ouT10 11 a o 24 ouUTz23
ouUT1 12 oo 25 OUT_GHDI
ouT1 2 13 \_/
—0
Output Interfaces
Line S/N Name Function
Spindle clockwise rotation
1 OouTo (M03)
Spindle anti-clockwise rotation
2 OUT1 (MO04)
3 ouT2 [1lumination (M66, M67)
4 OUT3 Cooler 1 (M08, M09)
5 ouUT4 Cooler 2 (M68, M69)
6 OUTS Lubrication (M32, M33)
7 OUT6 Adjusting tool (M10, M11)
8 ouT7? Tool change (M12, M13)
Chamber air blowing (M14,
9 OUTS M15)
10 OouTo9 Clamp materials (M16, M17)
11 OUTI10 Feeding (M18, M19)
12 OUTI11 Start light (M40, M41)
13 OuUTI12 Stop light (M42, M43)
14 OUTI13 Warning light (M44, M45)
15 OUT14 Dumping (M46, M47)
16 OUTI15 Discharging scraps (M48, M49)
17 OUTI16 Knife warehouse + (M50, M51)

-20 -
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18 OUT17 Knife warehouse - (M52, M53)
19 OUTI18 Spare output (M54, M55)
20 OUT19 Spare output (M56, M57)

Spindle gear shift control 1
21 OouUT20 (M58, M59)

Spindle gear shift control 2
22 ouT21 (M60. M61)

Spindle gear shift control 3
23 ouT22 (M62. M63)

Spindle gear shift control 4
24 OouT23 (M64. M65)
25 OUT GNDI Common power supply of 12v-,

- 24v- output

-21 -



ADT-CNC4860 Milling Controller

ZADTECH

2) Wiring diagram of output interface is as follows:

XT3 (Outnut exnansion terminal block of machine tool)

ADT-9125

1 2 2 4 5 6 7 8 9 1011 12 1314 15 16 17 18 19 20 21 22 23 24 25
Mz M4 M&EE | MOE MBS [ M3z | M0 MLE M14 ML1E Mia M40 M42 | Md4 M4E | M42 MaQ | M52 M54 | MSE MIZ | ME0 Mez | M&E4 |OUT_
M&EF | M09 MES [ M22 | MiL MLE M15 Mi7 ML3 M M43 | H45 M47F | M4 M3l M53 M55 | MST7 M52 | MEl M&Z | MBS | GHND2
— I I = — +~ = —
s lslslzleleglg] @ ¢ 2 1E 5 E B E il EREREL
= o) = (@] (@] = - = S o — o o — = - D = = =
g |8 S|l2 |2 |§ oo | 2 S S e |2 [ B B z g g g
= |2 E|S|S |5 | & < E o= 1212 IE B OB 3 2 2
2 |2 | 2 5 2| 8 o @ 2 g B E ok 2 2 2 GND
. 2 T E = PP Z E T
[3) 5] Jd [3) [3)
o) o) o & o) o)
s I3 % ",
19 b m— :
¢ C3y| 0% CJg CJ% T CJy CJ% M mu% WHN
= q o) =
%; ,mmw_m W4 WIE WIE W0 WOl W4 WINE w.. I %. {H_mm W24
g ‘2
wn wnn
| _% | _% % | _% D% T3 [Jy [ _% _% EN _%
Il W WIS W7 WIE W1l WG WIS WIOlT W19 WIOE1 WwheEs
Ot 4N/
Kl &2 EAZ K&d KE&S KHE KaF EaE EAS K410 Kall KEal2 Kalz Eald Kals Hale EALT7 EALE K&19 kKA20 kA2L HaAZ2 KAZ2E2 EaA24

-22 -
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6. Output Expansion Interface
1) The expansion output interface and the wiring are defined as follows:

ouT24 1 /c_:-\c: 14 ouTa?
QUTZ25 2 O 0 19 ouT3s
OUT26 3 00 16 ouTas
ouT27 __ 4 — 17 ouTdn
ouTZE & o0 18 ouUT4q
QuT2e B o0 19 QuUT4:
QUT30 7 o0 200 ouUT43
LT3 g o0 21 ouT44
ouTIz 9 o0 22 nUT4s
ouT33z 10 — 23 OUT4E
auT3d 11 P 24 oUT47
ouT3s 12 I 25 0UT_GHDZ
QuUTIE 13 y

Output Expansion Interface

Line S/N Name Function
1 ouT24 Spare output (M110, M111)F10
2 OUT25 Spare output (M112, M113)F11
3 OuUT26 Spare output (M114, M115)F12
4 ouT27 Spare output (M116, M117)F13
5 OouUT28 Spare output (M118, M119)F14
6 OuUT29 Spare output (M120, M121)F15
7 OUT30 Spare output (M122, M123)F16
8 OUT31 Spare output (M124, M125)F17
9 OUT32 Spare output (M126, M127)F18
10 OUT33 Spare output (M128, M129)F19
11 OouUT34 Spare output (M130, M131)F20
12 OUT35 Spare output (M132, M133)
13 OUT36 Spare output (M134, M135)
14 ouT37 Spare output (M136, M137)
15 OUT38 Spare output (M138, M139)
16 OUT39 Spare output (M140, M141)
17 OuUT40 Spare output (M142, M143)
18 OuUT41 Spare output (M144, M145)

-23-
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19 ouT42 Spare output (M146, M147)
20 OuUT43 Spare output (M148, M149)
21 OUT44 Spare output (M150, M151)
22 OouT45 Spare output (M152, M153)
23 OUT46 Spare output (M154, M155)
24 ouT47 Spare output (M156, M157)
25 OUT_GND2 Common pow;z\s:lpply of 12v-,
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XT4 (Output expansion terminal block of machine tool)

1 2 3 4 56 7 58 9 1011

12 13 14 152 16 17 18 19 20 21 22 25 24 25

MO | M2 | M4 | MUE | MUS | iz | izz | Mi24 | MIZE | MI2S| Wi30 | ML32
MILL [ ML [ MI1S | MUT | WILY | Mi21 | Miea | MIES | M127 | M123| Mi31 | M133

Mi44 | Mide | M142 | MiS0 [ MIS2 | M1S4| MLISE |OUT_
M145 | M147 [ M149 [ MIS1 | MIS3 | MISS| MLSY |GHDI2

2) Wiring diagram of expansion output interface is as follows:

ZADTECH

Ka2T3 KAZE EAZY KAZS KAZZ? KAZD KA3l KA3Z KAZ3 KAZ4 KA3IT KAZE EAZY KAZD KASY? EA4D KA4l

Z| 2| E|E[2|2|E|2|2|2|E|2|2(2|E|2|12|2|2 12|22 |2 |2
EIS|S|ElE|S|E|58|5|8|8 5|5 = S22 |8 |3 |8 |32 |8
|| 2|2|d|2|d|a|d|3|2 |2 |> S > |2 |2 |2 |2 |2 |52 |o
] ] ] o |0 O] ] O] ] O] ] O] ] ] ] O] ] (O] ] O] ] O] DZU
S| 3| 2| 8|3|8|8|8|8|8|3 |38 |8 s S |3 |2 |8 |8 |8 |8 |8
alalalalalalalalalalalala (=9 S lalalalala o |a
N N ) ) ) ) ) ) ) LSW Hb ) )
_ _ww _ _WN _ _WN _ _ww _ _% L] _ _ L | _ _% _ _% _ _wm
||
VIzE WI23 VD30 W32 VD34 WIaz VD44 W46 /143
_% _ _% _ _% _ _WN _ _% _ _% _ww _ww u% _ _% _ _% _ _%
VIES W27 123 WIaL VD33 VI35 7 3 W4 VD43 W45 VD47
O +24Y

kA42 KA4Z Ka44 KA4D kKad4e EA47 KA4S
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P2
DAOUTIL 1
o
pAaouT2 T °
D—;—O
o
o
D—g—o
o
Vv
24VGND
Analog Output
Line S/N Name Function
1 DAOUTI Analog voltage output (0V—12V+)
2 DAOUT2 Analog voltage output (0V—12V+)
3
4 24V- Provide internal24V grounding
5

2) Wiring diagram of analog output is as follows:

definition of analog
utput interface

XS13 interface

8. Handheld box

Connection of CNC4840
transducer
CNC4840 (analog output) CWF-S1 transducer
XS13 interface signal interface
1 | DAOUT1 T VIl
2 | DAOUT2 ‘ :
3 | 24v- o oM
4 | 24V-
5 | 24v- Note: Choose either DAOUT1
or DAOUT? to connect the
transducer

Handheld box: Connected with our standard handheld box ADT-CNC4A, multiplexing with manual pulse
generator count and Y-axis coder
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— 7N 1 ne3
'::} o o .
g INSE L l%lgh
o 2 |1 Gt ? .
- 10 57 o Medium
O o v
11 N8
o} o i
' 4 M50 o Start
12  In59 I A
o o
o5 IME1 — Stop
O ;3 B2 o Emergency stop
Ha, o
5 “T1a e
o 7 245
& 15 :::; GNT
[ 8 g+ Coder
Rw B
A

Definition of corresponding casing: Handheld box

Line S/N Name Function
1 IN63 0.1 shift switch-High
2 IN64 0.01 shift switch-Medium
3 IN65 0.001 shift switch-Low
4 IN60 Start-up
5 ING61 Stop
6 HA Handle coder phase-A input signal
7 24V - Internal -24V power supply
8 5V+ Internal +5V power supply
9 IN56 Select X axis
10 IN57 Select Y axis
11 INS58 Select Z axis
12 IN59 Select A axis
13 IN62 emergency stop
14 HB Handle coder phase-B input signal
15 5V- Internal -5V power supply
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9. Electrical Connection Diagram

Sign| Name Chart Sign | Name Chart
ela VL N Sw)
Breaker (L / | Servo motor
b
M
KM Contactor ‘ (L / % Stepper motor @
UF T —
P Transducer > U Proximityswitch | ¢
=
M Motor @ SA Foot switch .
Transf ‘ ‘ Themmal relay -
ransiommer Y e
TC e YEB YB
|1
~ fiter : ey 7
|
- U Fuse — b Switching power supply. T
> Bution Y Senidvale i
M Airblower {2} C compacitor % %
HL |, . ¢ R | -1+
ndicator resistor
QS BN
Touch switch Goswitch
<A \
U Coder Relay |
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ZADTECH

2on

10. Legend of connection between CNC4860 and servo/stepper driver

(feuondQ)
|
1oMO[q 1Ty and |
| |
| |
| |
9A[BA PIOUS[OS AYT SIXE urew m e €11 m
Suisn uoym 1omod - | |
IJ[[0JIU0D wS. : _Bw o 1030w 1oddays Sursn Surdueyo-Aouanbai,g m m
0v8YOND 104 HIONMS A¥C 981 USYM JSULIOJSUL) ! T W
+ r y | |
o w2 W 2 z ! 1oddars asny m m
S = W = e W W N @ €1l W
! ! oo : uonedIpul W - !
| || 0aup 10ddays 104 | 10MO{ | |
+ | | ! |
e 8= | g g=| | BEEZ |
- | = R T4 | hi
o o | TR
| Lo ” sixe &N o Lo erl
|
. | W . W ! s ! L - urew [010U0d (PoWZES  (uooin)igs
10N | | 5 > | EISX 0 1aN9 Sos-
~ | ~ | | < = | 1auu0)) -AVC JUOWSIS-NIN
| | | | i Bl
= ! | | toova | T A w6 ! T0d
I I ! ! o ! py I
ad | oo T L | R R
W | I vl 2y E |
| | | | w e | A
u@u:m | | | X | S IX I
I D Lo ! R a7 °
Z ! vd \|\ ! ! ! LS ¥ [ 11
| - |
| |
| | | |
L , | |
ey i JAJBA PIOUI[OS gursn
| | 154 PIOTOIO8 A0zC =it IOALIP OAIDS JO
i i uoym A1ddns 1omod A7z 9N :
e \|\ ! | A1ddns 1omod 104
: ! “o LT N 2z N -
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N
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-30 -



JIDTECH ADT-CNC4860 Milling Controller

|l
L33 ¢ E |5
=1
5 o
N1 1 T ..;7
2
R
XS7 . o
interface §
‘ PE =
il — FTH
_ [ FUI-
F1I o — (24)
I |
DE+
LRt | 5 —t (37
By R
— ! 1 - o} 1
DR~ | 4 Lo e |2 ] %
| | AN+ 8-) wn
ALIT) 5 —t W |z | &
AR | & L ALE 18 | o
o (4 | = Z
Voo +2M4TIH 2
I
24v- [ 11 L P.{_.]';[— :_?
o 2 <
W SN @
v o
PE_l_ PE O
= =
S
T g
=3
' =
<
W lﬁi
Driver
CH2

X-axis Servo
motor

Coder

Example 1: Connection with JaBao QS5 driver
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[—
L33 ¢ L |5
a =4
12 |2
N1 13 |2
2
L1c G
XS7 L2C | @
interface - §
PE =<
| = PTH
J |
_ [ F1I-
™ 2 I (5
P
DE+
DE+ | 5 — i)
_ [ DE- | !
™ |4 Lo (7 | 8 2
b | S| o
ALIF) © — (21 | &, &
B'SE 5| 2
ALE | &6 ! s o
T 44 | = Z
Voo +24V N =3
| !
247 | 11 ; ALM- 5
| {221 (<D
v S_[:'I'I -
“ 40)
FE _C FE SO
- S
T
o
=8
Ve
2
¥ B
Driver

X-axis Servo
motor

Coder

Example 2: Connection with SGDM driver
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XS7
interface
T | PE
DR+ | 3 Lt - DR+
DR~ | 4 ><>< - DR-
P+ | 1 >©< — PU+
PU- | 2 7 PU-
~
AC1 O— wao11ov i
ACl (O—— sca-11ov g
AC2 O—— AC15 | £
ACZ O——AC15 | o
A+ | @
A
B+
—  B-
]
M
I_I

X-axis Stepper Motor

Example 3: Connection with Q2BYG1106M stepper driver
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XS7
interface |
PR 1 FE
DR+ | 3 T DR+
DR- | 4 : “ : DR-
PO+ | 1 SO ; PU+
PU- | 2 i PU-
A
= =
DC24V ~ DC8OV+ O— V& |
DC24V ~ DC8OV—- O—— V= | %
A+ )
_'II%._
B+
— B_
|~
M
I_I

X-axis Stepper Motor

Example 4: Connection with Q2BYG808M stepper driver
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Chapter Il Programming
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G code programming

1.1 Basic knowledge of programming

1.1.. ~ Moving direction and definition of control axis

+7Z

_l’_

+ X

AW ark ises

‘ Pedestal

+F "'f,."f_hz +X.4+¥, +Z

+ A+ B
-+

This system can control the quick move of 4 axes, and the feeding can control interpolation of 3 axes.

For the definition of axis direction, Cartesian coordinates is adopted, as follows (facing the machine
tool):

Z: If the tool moves up and down corresponding to the work piece, it is the Z-axis motion. If the tool
moves upward, it is Z-axis positive motion; and if the tool moves downwards, it is the Z-axis negative
motion.

X: If the tool moves left and right corresponding to work piece, it is the X-axis motion. If the tool moves
left, it is the X-axis negative motion; and if the tool moves right, it is the X-axis positive motion.

Y: If the tool moves forward and backward corresponding to work piece, it is the Y-axis motion. If the
tool moves forward, it is the Y-axis positive motion; and if the tool moves backward, it is the Y-axis
negative motion.

Spindle: When downward looking the work piece, clockwise rotation is the positive rotation while the
anti-clockwise is the reverse rotation.

A, B, C: The positive direction of rotating coordinate axis is at the positive direction of X, Y, or
Z coordinate axis respectively. Use the forwarding direction of right-hand screw to determine the
positive direction.
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Note: Descriptions of X, Y, Z, A, B, or C-axis motions in this user manual always refer to those motions of tool
corresponding to the work piece, meaning that it is supposed the coordinate system of work piece is set.

1.1.2  Coordinate system of machine tool and work piece (G53, G54~G599)

1) Coordinate system of machine tool
The coordinate system of machine tool is fixed, which is set every time when returning back to
the reference point after electrifying. To choose the coordinate system of machine tool, use the
G353 instruction.
2 ) Coordinate system of work piece
Coordinate system of work piece refers to that used during the programming processing, and
that in which a certain reference center of work piece is set as the origin of coordinates. Usually,
when programmers start to edit the programme, they do not know exactly where the work piece is
located on the machine tool, so the program for work piece is edited taking a certain point on the
work piece as the reference point. Therefore, the coordinate system formed basing on this
reference point is called as coordinate system of work piece. Once the work piece is fixed on the
worktable, first you should move the tool to the appointed reference point of work piece and set the
machine coordinate value of this point as the origin of work piece coordinate system. In this way,
when the system is performing the processing program, the tool will then process according to the
program instructions while taking the work piece coordinate system as the reference. Therefore,
the origin off-set function is very important for CNC machine tool.

In this system, all together 6 work piece coordinate systems can be preset (Nine expansion
coordinate systems G591-G599 are added in new edition). Set the offset of origin of each work
piece coordinate system corresponding to the origin of machine tool coordinate system, and then
use G5X (5X refers to the No. of actual work piece coordinate system, the following is just the
same) instruction to choose. G5X are mode instructions, and are corresponding to 1#~6# preset
work piece coordinate systems respectively.

+Y Work piece

+Y Work piece +Y Work piece :
coordinate coordinate coordinate
system4 systemb systemb
+X +X
— —
+ . +Y
Work piece ‘ S{WOTk plece
coordinate coordinate
systeml system2
+X
AR
N/
Qu
-—

Mechanical reference point

Work piece
coordinate
system3

+X

+X
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3) Programming of absolute coordinate and relative coordinate (G90, G91)

Tool motion instructions include: Absolute value instruction and increment value instruction. In
absolute value instruction, the specified value is the coordinate value of end point in the current
coordinate system. In increment value instruction, the specified value is the distance of all coordinate
axes moving corresponding to the starting point.

G9o0......... Absolute value instruction
Gol......... Increment value instruction
Instance:

by

End point - -
Absolute value instruction

1200 T ? programming:
i G90 X20.Y120.;

Increment value instruction
programming:

G91 X-70.Y80.;

Starting point

200 900

From the above instance, we can better understand the programming in mode of absolute value and
increment value.
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1.1.3 Mode function and modeless function

Mode function refers to that once a code is specified in the current program segment, it will be
valid until another code of the same group appears in the segment, and you need not specify the code if
it this instruction is used again in the next program segment.

Modeless function refers to that a certain code is valid only in the program segment which it
belongs to. If the instruction is used in the next program segment, you should specify the code again.

For example:
NO G54 G0 X0 YO; (choose the work piece coordinate system, locate to X0 YO quickly)
N1 GO1 X150. Y25. F100; (linear interpolation to X150, Y25)
N2 X50. Y75. F120; (linear interpolation to X50, Y75; GO1 is the mode instruction, and can be
omitted.)
N3 XO0; (linear interpolation to X0, Y75; F120 is the mode instruction, and can be omitted.)

1.1.4 Feed function

The feed of CNC machine tool can generally be divided into two classes, quick locating feed and

cutting feed.

Quick locating feed occurs in the motion between quick feed and location in mode of instruction
G00, manual quick move and fixed cycle, and the speed is determined by machine tool parameters. In
quick locating feed, the motion of each involved axis is not related, which is moved at the set quick
speed. Generally, the track of tool is a polyline or line.

Cutting feed occurs in the processing feed in mode of G01, G02/03, and fixed cycle, and the speed
is specified by address F, unit in mm/minute. In processing program, F is the value of a mode, which
means that the former F value is still valid before specifying a new F value. As the CNC system is
electrified, the value of F is then specified by the system parameter. The involved axes are of the
interpolation relationship, and the combination of their motion is the cutting feed.

The maximum value of F is controlled by system parameters. If the F of programming is larger

than this value, the actual speed of cutting feed will be retained as this value.

The speed of cutting feed can also be controlled by the feed rate switch on control panel. The

actual speed is the result of given value of F multiplying the feed rate, and the range of rate is
10%-150%.
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1.1.5 Program structure

Mame of
[lgale g=Tort —
umip symikool

| In=struction addressl Instruction wword

HiO

H30

:
—{An=a

can @7 co0 [[z0.00] [ ——HEnd merk

GO1 F40,00 FRE.002
HAO, Q0 T30 00

[ 40

H=O

Mo, of program
segment

HTO

HS0

GOZ %40, 00 T-40.00 R0, 00 H
segmernt

H—20.00 T—20.00 R20.00 2

GOl X—60. 00
Gdo T-20. 00 ;

Encl of

program

End of file

In processing program, an English letter is defined as an instruction address. In this manual, we call

M30|—=

it “Address” for short. An instruction word is formed if the address is followed with a number. A

program segment is composed by one or more instruction words, and ended with an end mark *;”, and
several program segments will make a process program. Instruction word is the basic unit of program
segment. Each address has different meanings, which as a result that the value that follows would have

different formats and ranges. Refer to the following table:

Function Address Range Meaning
Name of program 0 1~9999 Program No.
No. of program segment 1~9999 Order number
Preparation function 00~99 Specify CNC function
X.Y.Z +99999.999mm Coordinate value
Dimension R +99999.999mm Radius of circular arc or fillet
LK +9999.9999mm Coordinate value of center
Feeding speed F 1~100,000mm/minute Feeding speed
Spindle rotation speed N 1~4000 cycles per minute Value of spindle rotation speed
Tool selection T 0~99 Tool number
Auxiliary functions M 0~99 Auxiliary function M-code No.
Tool off-set No. H,D 1~200 Specify off-set No. of tool
Pause time P, X 0~65s Pause time (mm)
Specify subprogram No. P 1~9999 For calling subprogram
Cycle times P, L 1~999 For calling subprogram
P: 0~99999.999
Parameter P,Q,R Q: £99999.999mm Fixed loop parameter
R: £99999.999
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In addition, a program segment can have an optional program segment number (Nxxxx) at the
beginning to mark it. It has to be noted that the sequence of program segment executed has something to
do with their positions in program memory, but has nothing to do with their segment numbers, which
means that if N20 program segment appears ahead of N10 program segment, the N20 will be executed
first.

If a program segment is started with “/, it means the program segment is “if” program segment,
meaning when the jump switch is at up position, this program segment is not executed, and when the
jump switch is at down position, this program segment can still be executed.

1) Main program and subprogram

Processing program is divided into main program and subprogram. Generally, the NC executes
the instructions of main program, but it turns to subprogram when there is a subprogram calling
instruction. It executes the subprogram until it meets the return instruction and get back to main
program.

If we need to run the same track for several times, we can edit this segment of track as subprogram
and save it in program memory of machine tool so that every time when you execute this segment of
track in program, you can call this subprogram.

When a main program is calling a subprogram, this subprogram can also call another subprogram;
we call this as double nesting of subprogram. Generally, a machine tool is allowed to have at most
quadruple subprogram nesting. In instruction of calling subprogram, you can execute the called
subprogram repeatedly for as many as 999 times.

One subprogram should be in a format as follows:

Oxxxx; No. of subprogram

............ ; content of subprogram

M99; Return to main program
At the beginning of program, there should be a subprogram number specified by the address O.
Instruction M99 for returning main program is essential at the end. M99 does not have to be in an
individual program segment, as the end of subprogram, the following program segment also works:
G90 GO0 X0 Y100. M99;
In main program, the program segment for calling subprogram should contain the following
content:
M98 PxxXxXxxxXx;
Here, the later four digits of numbers behind P are used to specify the program number of called
subprogram, and the front three digits are used to specify the repetition time of calling.
M98 P51002; Call No. 1002 subprogram for 5 times
M98 P1002; Call No. 1002 subprogram for 1 time
M98 P50004; Call No. 4 subprogram for 5 times
Subprogram call instruction and motion instruction can be in the same program segment:
G90 GO0 X-75. Y50. Z53. M98 P40035;
This program segment instructs X, Y, and Z axes to move to the specified position at quick
locating feed speed, and then call and execute No. 35 subprogram for 4 times.

Different from other M codes, M98 and M99 do not send signal to machine tool side when they
are executed.

NC will give out alarm if program No. specified by address P is not detected.

The subprogram cannot call M98 in MDI mode. If it’s required to call a subprogram individually,
you can edit the following program in editing mode, and then execute it in auto run mode.

OxxX;

M98 Pxxxx;

M30;
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2) End of program
At the end of program when there are following codes, it means it’s the end of program.

EIA ISO Meaning

M30 M30 LF The program ends and returns to
CR the beginning of program.

M99 M99 LF End of subprogram
CR

If such end code as above is detected when executing the program, the program will be stopped
and changed to reset status. If it is M30 CR or M30 LF, it will return to the beginning of the program
(in auto way). If it is at the end of subprogram, it returns to the program that calls the subprogram.

3) End of file
EIA ISO Meaning
ER % End of program

Note: If there is no M30 at the end of program but ER(EIA) or %(ISO) is executed, CNC will be
changed to reset status.
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1.2 Preparatory function (G code)

1.2.1 List of G codes

G code Group Function

GO0 01 Positioning (Quick move)

GO1 Linear interpolation (Cutting feed)

G02 Circular interpolation CW(Clockwise)

GO03 Circular interpolation CCW(Anti-clockwise)

G04 00 Pause, warrant stop

G17 02 XY plane selection

G18 ZX plane selection

G19 YZ plane selection
| G20 | 06 | Imperial data input |
| G21 | | Metric data input |
| G238 | 00 | Return to reference point |
| G29 | | Return from reference point |
| *G40 | 07 | Tool radius compensation cancellation |

G41 Left tool radius compensation

G42 Right tool radius compensation
| G43 | 08 | Positive tool length offset |

G44 Negative tool length offset

*G49 Tool length offset cancellation
| *G54 | 05 | Work piece coordinate 1 |

G55 Work piece coordinate 2

G56 Work piece coordinate 3

G57 Work piece coordinate 4

G58 Work piece coordinate 5

G59 Work piece coordinate 6

G591 Expansion work piece coordinate 7

G592 Expansion work piece coordinate 8

G593 Expansion work piece coordinate 9

G59%4 Expansion work piece coordinate 10

G595 Expansion work piece coordinate 11

G596 Expansion work piece coordinate 12

G597 Expansion work piece coordinate 13

G598 Expansion work piece coordinate 14

G599 Expansion work piece coordinate 15

Macro program instruction (4340 is not developed yet,
G65 00 ) .2
testing edition)

G73 09 Fixed cycle of deep hole drilling

G74 Fixed cycle of reverse-screw tapping

G76 Fixed cycle of precision boring

*G80 Fixed cycle of cancellation

G8l1 Fixed cycle of drilling

G82 Fixed cycle of drilling

G8&3 Fixed cycle of deep hole drilling

G84 Fixed cycle of tapping

G85 Fixed cycle of precision boring

G86 Fixed cycle of precision boring

G87 Fixed cycle of reverse precision boring

G88 Fixed cycle of precision boring

G89 Fixed cycle of precision boring

*G90 | 03 | Absolute value programming
| G91 | | Increment value programming |
| G938 | 10 | Return to original plane from fixed cycle |
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| G99 | | Return to R point plane from fixed cycle |

Note: Item with * is the default mode value of all groups of G codes for the system.

1.2.2 Interpolation (G00, GO1, G02, G03)

1) Quick positioning (G00)
Format :
GOOX Y_Z ;
X Y_Z_: coordinate value, determine whether it is absolute position value or increment position
value according to the mode value of G90 or G91
GO0 instruction is used to allow each axis to move to the appointed position at the set quick move
speed. The motion of each axis is not related, which means that the track of tool is a line or a polyline.
Under the GO0 instruction, the speed of all axes: X, Y, and Z axes are moved at speed set by
parameters, which is not controlled by the current F value. When all motion axes arrive at end point,
the CNC will consider it as the end of program segment and turn to execute the next one.
Example of GOO program:
Starting point is X-50, Y-75. ; instruction GO0 X150. Y25.; and the tool will move in track as

follows:

End point

y y
T T
50 150

Starting point

2) Linear interpolation (G01)
Format:
GO1X Y_Z F_;
X Y_Z  :referto as the coordinate value, it is absolute value or increment value according to the status of
G90 or G91 at that time
F : Speed

GO1 instruction enables the current interpolation mode to be linear interpolation. The tool moves
from the current position to position appointed by IP, and the track is a line. F specifies the speed of
tool moving along the line, unit in mm/min.

Example of GO1 program:

Suppose the current tool is at X-50. Y-75., the following program segment will allow the tool to

move in track as the following picture:

N1 GO1 X150. Y25. F100 ;

N2 X50. Y75.;

Mh=
End point of N2 program segment

T e

End point of N1 program segment

_so =" . =
5‘0 :I_I S0 _
Starting point ‘3/** -7
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3) Circular interpolation (G02/G03)

The following instructions can allow the tool to move along the circular track:

In X--Y plane
Gl7{G02/GO3}X_Y_{(1_J )Y/R_}F_;
In X--Z plane
G18{G02/G03}X__Z {(I_K_)/R_}F_;
In Y--Z plane

G19{G02/G03}Y_Z_ {(J_K_)/R_}F_;

S/N Content Instruction Meaning
G17 Specify the circular interpolation on X--Y plane
1 Plane selection G18 Specify the circular interpolation on Z--X plane
G19 Specify the circular interpolation on Y--Z plane
. . G02 CW circular interpolation
2 Direction of circular are GO03 CCW circular interpolation
End point | G90 mode Instruction of 2 axes among | coordinate value of end point in current work
3 position X, Y,Z piece coordinate system
G91 mode Instruction of 2 axes among | Distance from starting point to end point (with
X, Y,Z direction)
Distance between starting | Instruction of 2 axes among | Distance from starting point to center (with
4 point and center [,J,K direction)
Radius of circular arc R Radius of circular arc
5 Feed rate F the speed moving along the circular arc

Here, the direction of circular arc, for X--Y plane, is that when viewing the plane from positive to
negative of Z axis. Likewise, for X-Z or Y-Z plane, the viewing direction should be from the positive of
Y or X to the negative of Y or X (applicable to right handed coordinate system, as follows).

¥ ¥ =
b“'\.\r.:ﬂ:d . G031 - E03
-_._\ ., —— . —_ n
\ | il b
Gz Yy G2 Yo = GOE ¥

GE | @18 G149

The end point of circular arc is determined by address X, Y, and Z. In G90 mode (absolute value
mode), address X, Y, and Z give the coordinate value of end point of circular arc at the current
coordinate system. In G91 mode (increment value mode), address X, Y, and Z give the distance
between the current point of tool to end point at the direction of each coordinate axis.

In X direction, address I gives the distance from current point of tool to center. In Y and Z

directions, this distance is specified by address J and K. The sign of I, J, and K values is determined by
their motion directions.
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To program a segment of circular arc, other than using specified end point and center positions, we
can also use specified radius and end point position, use address R to specify the radius value, replacing
the address to specify center position. Positive R value is used to program a circular arc of less than
180°, and a negative R value is to program a circular arc of more than 180°. To program a circle, you
can only use the method of specified center.

- Y
100

&0

40 | T

g0 120 140 200

The track in above picture is programmed in absolute value mode and increment value mode
respectively:
(1) Absolute value mode
G00 X200.0 Y40.0 Z0;
G90 G03 X140.0 Y100.0 1-60.0 F300.0;
G02 X120.0 Y60.0 1-50.0;
or
G00 X200.0 Y40.0 Z0 ;
G90 GO3 X140.0 Y100.0 R60.0 F300.0 ;
G02 X120.0 Y60.0 R50.0 ;
(2) Incremental mode
G91 GO3 X-60.0 Y60.0 I-60.0 F300.0;
G02 X-20.0 Y-40.0 I-50.0 ;
or
G91 GO3 X-60.0 Y60.0 R60.0 F300.0 ;
G02 X-20.0 Y-40.0 R50.0;
The feed speed of circular interpolation is specified by F, and it is the speed the tool moves along
the circular arc at tangent direction.
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1.2.3 Pause instruction (G04)

Purpose: produce a pause between two program segments

Format: G04 P-
G04 X-

Address P specifies the pause time, if there is no decimal, the minimum unit for instruction is
0.001s.

Address X specifies the pause time, if there is no decimal, the minimum unit for instruction is Is.
For example: G04 P 1000: pause 1000 milliseconds, equal to 1s
G04 X 1: pause Is

1.2.4 Plane selection (G17, G18, G19)

This group of instructions is to choose the plane on which the circular interpolation and tool radius
compensation are done. The methods are as follows:

G17......... select XY plane
Gl18......... select ZX plane
GI9......... select YZ plane

IfG17, G18, and G19 are in program segment without instruction, the plane does not change.
For example:

GI8 X Z ;ZXplane
X Y _ ;plane does not change (ZX plane)
In addition, moving instruction is not related to the plane selection. For example, under the

following instruction, Z axis is not on XY plane and Z axis movement has nothing to do with XY
plane.

Gl7Z ;

For related instructions for plane selection, please refer to the relevant contents of circular
interpolation and tool compensation instructions.

1.2.5 Instructions of Coordinate System (G53~G59, G591~G599, G92)
1) Machine tool coordinates (G53)
Format: G53 X Y_Z_;
X Y_Z_: the absolute coordinate value or relative position

If the instruction is executed in G90 mode, the tool moves to the coordinate of machine
tool coordinate system specified by IP_ at quick feed speed. If the instruction is executed in
G91 mode, the tool is moved at the increment value of selected coordinate system. G53
instruction is a modeless instruction, which means that it works only in the current program
segment.

The distance between origin of machine tool coordinate system and the reference point is

set by the parameters. Without any special explanation, the reference points of all axes and the
origin of machine tool coordinate system are coincided.
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2) Preset work piece coordinate system (G54~G59, G591~G599)

According to the clamp position of work piece on machine tool, the system can preset as
many as 6 work piece coordinate systems (9 coordinate systems for new edition). Set the
offset of each origin of work piece coordinate system from that of machine tool coordinate
system via the LCD panel, and then use the G54~G59, G591~G599 instructions to choose
them. G54~G59, G591~G599 instructions are mode instructions, and they are corresponding
to 1#~5# preset work piece coordinate systems respectively, as the following shows:

Preset offset of 1# work piece coordinate system: X-150.000 Y-210.000 Z-90.000
Preset offset of 4# work piece coordinate system: X-430.000 Y-330.000 Z-120.000

Coordinate value of end
Content of program segment |point at the machine tool Explanation
coordinate system
N1 G90 G54 GO0 X50. Y50.; |X-100, Y-160 Select 1# coordinate system, and quick
positioning
N2 Z-70.; Z-160
N3 G01 Z-72.5 F100; Z-160.5 Linear interpolation, F is 100
N4 X374, X-112.6 (Linear interpolation)
N5 G00 Z0; 7-90 Quick positioning
N6 X0 YO AO; X-150, Y-210
N7 G53X0Y0 Z0; X0, YO0, Z0 Select machine tool coordinate system
N8 G57 X50. Y50. ; X-380, Y-280 Select 4# coordinate system
N9 Z-70.; Z-190
N10 GO1 Z-72.5; 7-192.5 Linear interpolation, F is 100
(mode value)
N11 X37.4; X392.6
N12 G00 Z0; Z-120
N13 G00 X0 YO ; X-430, Y-330

Seen from the above examples, we got to know that the purpose of G54~G59 instructions
is to move the origin of coordinate system used by NC to the coordinate of preset value in
machine tool coordinate system. For presetting methods, please refer to the operation parts of
this manual.

Switch on the machine and return to the origin of machine tool, the workpiece coordinate
systems 1~6 are then created. G54 is the initial mode when electrified. The absolute position
is the coordinate value of current coordinate system.

In NC programming of machine tool, except otherwise specified, the IP in interpolation
instructions and other instructions related to coordinate value refers to the coordinate position in
current coordinate system (the coordinate system used when the instructions are executed). In most
conditions, the current coordinate system is one of that of G54~G59. It is rare to use the machine tool
coordinate system directly.
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3) Programmable work piece coordinate system (G92)

Format: (G90) G92 X Y Z ;

This instruction builds a new work piece coordinate system, in which the coordinate value of
current point where the tool is located is the value of IP_ instruction. G92 instruction is a modeless
instruction, but the work piece coordinate system built by this instruction is of mode type. Actually,
this instruction also gives an offset indirectly, which is the coordinate value of origin of new work
piece coordinate system in original one. Viewed from functions of G92, we know that the offset is

the difference of tool coordinate value in original work piece coordinate system and the IP_

instruction value. If G92 instruction is used for many times, the offset will be added for each using
of G92 instruction. For each preset work piece coordinate system (G54~G59), this added offset is

valid.

New coordinate system of parts is set by using the above instructions, for example, the

coordinate value of tool tip is IP_. Once the coordinate is confirmed, the position of absolute value

instruction is the coordinate value of this coordinate system.

7 Tool
7
As the picture shows, take the tool tip
as the starting point of program, and
23.0 start G92 instruction at the beginning
of program.
"X
25.3

G92 ¥25.3 I23.0 ;

Reference point
1200 )

600

Use G92 X600.0 Z1200.0 instruction to set the coordinate system (take a reference point on tool

holder as the tool start point).

Note: a. If G92 is used in tool offset to set the coordinate system, the tool length compensation is the

As the picture shows, take a reference point on
tool holder as the tool start point, and start G92
instruction at the beginning of program. If
moved in accordance with absolute value
instruction in program, the reference point will
move to the specified position. Tool length
compensation should be added and the value is
the distance between reference point and tool

tip.

coordinate system set by G92 before adding tool offset.

b. For tool radius compensation, tool offset should be cancelled when using G92 instruction.

For example:

Preset offset of 1# work piece coordinate system: X-150.000 Y-210.000 Z-90.000
Preset offset of 4# work piece coordinate system: X-430.000 Y-330.000 Z-120.000
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Content of program segment

Coordinate value of end
point at the machine tool
coordinate system

Explanation

N1 G90 G54 G00 X0 YO Z0;

X-150, Y-210, Z-90

Choose 1# coordinate system and position
quickly to the origin

N2 G92 X70. Y100. Z50.;

X-150, Y-210, Z-90

Tool does not move, build up new
coordinate system, and the coordinate value
of current point in new coordinate system is
X70,Y100, 250

N3 G00 X0 YO0 Z0;

X-220,Y-310, Z-140

Quick position to the origin of new
coordinate system

N4 G57 X0 YO Z0;

X-500, Y-430, Z-170

Choose 4# coordinate system and position
quickly to the origin (offset)

N5 X70.Y100. Z50.;

X-430, Y-330, Z-120

Position quickly to the origin

4) Local coordinate system (G52)
(G52 can build a local coordinate system, which is equal to sub coordinate system of G54~G59

coordinate systems.
Format: G52 X_Y_Z_;

In this instruction, IP_ gives a offset relatively to the current G54~G59 coordinate system,
which means that IP_ specifies the position coordinate of origin of local coordinate system in the
current G54~G59 coordinate system, even when a G52 instruction has created a local coordinate
system before the G52 instruction is executed. It is also very simple to cancel the local coordinate

system, just use the G52 IPO.

-850 -



JIDTECH ADT-CNC4860 Milling Controller

1.2.6 Reference point related instructions (G27, G28, G29)

The establishment of machine tool coordinate system is done by operation of returning to
reference point every time when NC is electrified. Reference point is a fixed point on machine tool,
and its position is determined by the mounting position of block switches of all axes and the origin
position of all axes servo motor. After the machine tool returned to reference point, the coordinate
value of reference point in machine tool coordinate system is X0, YO0, ZO0.

Return to reference point automatically (G28)

Format: G28 IP_;
This instruction makes the instruction axis return to reference point of machine tool through the

intermediate point specified by IP at quick positioning feed rate. The intermediate point can be
specified in absolute value mode or increment value mode, which is determined by the current mode.
Generally, this instruction is used to move the work piece out of the processing area after the
program with the purpose of offloading the done parts and feeding the parts waiting to be processed.

When executing G28 instruction before returning to reference point manually, the motion from

intermediate point for each axis is the same as that of returning to reference point manually, and the
direction of motion from the intermediate point is positive.

The coordinate value in G28 instruction is saved by NC as intermediate point. On the other hand,
if an axis is not included in G28 instruction, the intermediate point coordinate value of this axis
saved by NC will use the previous value specified in G28 instruction.

For example:

NO0010 X20.0 Y54.0;

N0020 G28 X-40.0 Y-25.0; Coordinate value of intermediate point (-40.0,-25.0)
NO0030 G28 Z31.0; Coordinate value of intermediate point (-40.0,-25.0,31.0)

The coordinate value of intermediate point is mainly used by G29 instruction.

@ r (Reference point)

Sfl@

@ Note:
In tool offset mode, tool offset is also effective to G27 instruction. For the safety, it is usually to

cancel the tool offset (radius offset and length offset) before executing G28 instruction.
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Return from reference point automatically (G29)
Format: G29 IP-;

This instruction makes the instruction axis return from reference point through the intermediate
point to appointed position at quick positioning feed rate. The position of intermediate point is
determined by previous G28 instruction. Generally, this instruction is used after G28 when the
instructed axis is located at reference point or the second reference point.

In increment value mode, the instruction value is the distance between intermediate point and end
point (instruction position).

G28, G29 application examples:

R
¥ (Reference point)
Change tool in Point R

00 r Intermediate point
800 [—

A
00—

C
| | | ,
300 1300 1800 X ()

G28 X1300.0 Y700.0 ; (program of A—B)

G29 X1800.0 Y300.0; (program of B—C)

The above examples clearly show that in program, it is not required to calculate the detailed
movement from the intermediate point to reference point.

Note: when changing the coordinate system of parts after passing through the intermediate point
to reference point via the G28 instruction, the intermediate point is also moved to the new coordinate

system. After that, when execute the G29 instruction, the positioning is done in appointed position via
intermediate point in new coordinate system.
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Reference point return check (G27)
Format: G27 IP_;

This instruction makes the instruction axis move to the position specified by IP at quick
positioning feed rate, and then checks whether the point is the reference point. If so, send out complete
signal for the return of reference point of this axis (light the indicator for reference point arrives). If not,
send out an alarm and stop the program.

1.2.7 Tool compensation (G40, G41, G42, G43, G44, G49)

1) Tool radius compensation
The tool has a size (length, diameter). When processing a part of certain shape, the moving track
of tool will be different due to the difference of tool. If the size data of tool is preset in CNC, the tool
track will then be generated by CNC automatically in the same program, even for different tools. The
tool size data are called as compensation amount (or offset).

__________________________

the first tool

processing shape

the second tool

- . compensation amount of first tool

k

compensation amount of second tool

As the following picture, use the tool of radius R to cut work piece A, the central path of tool is B,
and the distance between B and A is R. tool leaves a certain distance away from work piece A, this is
called as compensation. The programmers build work programs with the tool radius compensation
mode. During the processing, they determine the tool radius and set it in CNC, and the tool path will

be changed to compensation path B.

E  Tool compensation central path

A

[ Vector

Compensation and
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2) Compensation amount (D code)
This system can set as many as 18 D00-D18 compensations. Compensation refers to the two
digits after the D code in program. The compensation should be set in [Tool compensation] menu.
The range of compensation is set as follows:

Input in mm Input in inch

Compensation 0-£999.999mm 0-£999.999inch

3) Compensation vector

The compensation vector is the 2-dimensional vector, equal to the compensation specified by D
code. The calculation of compensation vector is done within the control unit, and in every program
segment its direction is changed according to the tool path. This compensation vector is done in control
unit so that it is convenient to calculate how much compensation should be given for the tool
movement. Compensation path (central track of tool) is the result of programming path adding or
subtracting (determined by compensation direction) the tool radius.

Compensation vector is always related to the tool. During the programming, it is very important to

know the status of vector.

4) Plane selection and vector

Calculation of compensation is done in plane selected by G17, G18, and G19, which is called
compensation plane. For example, when choosing XY plane, the program uses (X, Y) or (I, J) to
execute the compensation calculation and vector calculation. The coordinate value of axis not in
compensation plane is not influenced.

When using controller of three axes at the same time, only the tool path projected to the
compensation plane is compensated.

The change of compensation plane should be done after canceling the compensation mode. If it is

done in compensation mode, the system will give an alarm and the machine will stop at the same time.

G code Compensation plane
G17 X-Y plane
GI8 Z-X plane
G19 Y-Z plane

5) G40, G41 and G42

Use G40, G41, and G42 instructions to cancel or execute the tool radius compensation vector.
These instructions are combined with GO0, GO1, G02, and GO03 instructions, defining a mode to
determine the value of compensation vector, direction, and the moving direction of tool.

G code Function

G40 Cancel tool radius compensation
G41 Tool radius left compensation
G42 Tool radius right compensation

G41 or G42 allows the system to enter the compensation mode, and the G40 allows the system to
cancel the compensation mode.

the compensation program is as follows:
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|-

. ~T40.0——

40 20 R20

|y

ol

[aN}

oo} ©

00007 ;

G0G40G49G80GI0;

GO0 X0 YO;

N1 G91 G17 GO0 G41 Y20.00 D07 ;
N2 GO01 Y40.00 F25.00:

N3 X40.00 Y30.00:

N4 G02 X40.00 Y-40.00 R40.00:
N5 X-20.00 Y-20.00 R20.00:

N6 G01 X-60.00:

N7 G40 Y-20.00:

N8 M30

%

Program segment (1) is called as start-up, and the G41 instruction in this segment turns the

compensation cancellation mode to compensation mode. In the end of this segment, the tool center is

compensated at the direction of tool radius perpendicular to the next program path. The tool

compensation is specified by D07, which means the compensation number is set as 7, and the G41

represents the tool path left compensation.

6) Details of tool radius compensation C
This section is to describe the tool radius compensation C in details.
a. Cancellation mode
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when the system is electrified/reset or the program has executed M02, M30 instructions, the
system is in tool compensation cancellation mode.

Vector in this mode is always 0, and the central path of tool and the programming path are

consistent. In cancellation mode, G40 should be specified before the end of program.

b. Starting compensation
In cancellation mode, the system enters the compensation mode when the program segment
satisfying the following conditions starts to run.
» Contain G41 or G42 instruction, or control to enter the G41 or G42 mode
» Offset number of tool compensation is 0.
» For the movement of any axis (except I, J, K) on compensation plane, the movement should
not be zero.

In program segments at the beginning of compensation, there should be no circular instruction
G02 and GO03; otherwise, it will have an alarm (P/S34). In the starting segment of compensation, read
into two program segments, the first one of which is read and executed, and the second one is read into
the tool compensation buffer area.

Read into two program segments in single program segment mode, execute the first one, and then

stop.

In continuous execution, it is usually pre-read into two program segments, so there are three
program segments in CNC. One is the program segment being executed, and the other two as below are
entering into the buffer area.

Note: the definition of following common glossaries “inside” and “outside” is that: when the
inclination at the crossing point of two moving program segments is larger or equal to 180°, it is called
as “inside”, and when the inclination is within 0-180°, it is called as “outside” (see the following
picture):

Work piece side

Inside P o b
Program path
az=180"7
Outside Program path

a>=180"

Work piece side

0% = a=l1s0"

¢a) Move along the inside of corner (a>180°)

(i): Line —Line (i1): Line — Circular arc

r: compensation
G42 '
................. LA TOUI center path
) ' Il§the following picture, the
" L meanings of SL and C are:

S: Single block stop point

L: Line

C: Circular arc
by Move-alone thepitside

o
VIOV O arons T outSTacoT
-

“"L Tool center ﬁath
Program path

£

caorpar o
CoOmtrato

"— e e
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(1): Line —Line (i1): Line — Circular arc

Tool center path
Program path

(c) Move along the outside of corner at acute angle (a<180°)

(1): Line —Line (i1): Line — Circular arc

Program path

5 Tool center path Tool center path
Program path

(d) Move along the outside of corner at less than 1°, line —line (a<1°)

< L Tool center path

g Program path

a<l]®

c. Compensation mode

In compensation mode, if you do not appoint two or more non-moving instructions (auxiliary
function or pause, etc.) continuously, the compensation will be executed properly; otherwise, there will
be over cutting or short of cutting. Compensation plane cannot be modified when in compensation
mode; otherwise, it will give out alarm and the tool will stop.
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(a) Move along the inside of corner (a>180°)

(i)

Line —Line

a

Program parth

A Crossing point
e
Tool center path

(i1) Line —Circular arc

A H-\.\‘_
Cfossing point

c

1

Prograth path
Tool center path

Program path

r

Tool center p'ath

5

A
i Crossing point

Cross;!'n

L: Program path
Tool center path

b

(v) processing <1° inside and enlarging compensation vector
(D Line —Line

Tool tip center path

_Compensation vector

Considering the following conditions with the same method
(II) Circular arc —Line

(IIT) Line —Circular arc

(Iv) Circular arc —Circular arc

w—r-Program path
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(b) Move along the outside of corner at obtuse angle (180°>a>90°)

(i) Line —Line

Program path

Crossing point  §

Tool center path

(i1) Line —Circular arc

L Program path
Tool center path

(11) Circular arc —Line

s 7
Crossirﬁg' point

Program path

............................................. -

Tool center path

(iv) Circular arc —Circular arc

Program path
Tool center path

(c) move along the outside of corner at acute angle (a<90°)

(ii1) LCine —Line

Program path

L % i r

Crossing pofifit*

Tool center path

(11) Lime —Circular arg.

Prdgram path
Tool center path

(iv) Circular arc —Line

Tool center path

(iv) Circular arc —Gircular arc

ogram patl
Tool center path
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[(d) special conditions

(1) end point of circular-aré is not on circular arc When the circular arc is not on
end point, the extended line is as
shown in the left picture.

Supposed gircular arc Suppose a circular arc comes
..... . / across the end point, and the
T compensation takes the

Program path end point of circular arc ~ supposed circular arc as vector,

: the tool center path is different
from the offset path while
considering the extended line of
circular arc.

Extendbdline of circular ar

L'Oo' center path

(i1) when without crossing point In the left picture when the
alarm and stop tool radius is small, there
' will be a crossing point for
the compensation path of
ular arc B circular arc. However,
arc A when the radius become
bigger, the crossing point
 may disappear. The tool
will stop at the end point of
previous program segment
and an alarm may occur.

when the compensation is huge
S ENEET. O

when the compensatiz)ﬁ"ig small
program path i

(ii1) the center of circular arc is consistent with As shown in the left picture, an
starting point of end point alarm may occur and the tool
stop will stop at the end point of
tool center path previous program segment.
. / (G413
program path I Ns Go1 X1000,

N6 GD2 X1000 10 Jo;
N7 GO3 Y-1000 J-1000.;

d. Compensation mode

In compensation mode, the system enters the compensation cancellation mode when the program
satisfying any following conditions is executed, and the action of this program segment is called as
compensation cancellation.
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> Instruction G40

» The number of tool radius compensation is 0.
When executing the compensation cancellation, circular arc instruction (G03 and G02) cannot be
used; otherwise, it will give out an alarm (P/S34) and the tool will stop.

(a) Move along the inside of corner (a>180°)

(i) Line —Line

Program path

Tool center path

(IT) Circular arc —Line

Program path

Tool center path

(b) Move.along the inside of corne

(90°<a<180°)

(I) Line —Line
G40
G42
Program path
L

Tool center path

(IT) Circular arc —Line

Program path

Tool centerpath - - —
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(c) Move along the outside of acute angle corner (a<90°)

(i) Line —Line (IT) Circular arc —Line

Program path

Tool center path

L 5 Program path ,
Tool center path

(d) Move along the outside of acute angle less than 1°, line —line (a<1’ =

C b e ot center path

h L — Program path

e. Change compensation direction in compensation mode
Tool radius compensation G codes (G41 and G42) determine the direction of compensation. The sign
of compensation is as follows:

ign of compensation

G4

G41 Left compensation Right compensation

G42 Right compensation Left compensation

In special occasion, it is able to change the compensation direction in compensation mode, but it is
unable to change the starting program segment and the later program segments. When changing the
compensation direction, there is no way of saying inside and outside. The following compensation
is supposed to be positive.
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(i) Line —Line

(II) Circular arc —Line

Program path

..... =
(: -
Program path r ¢4
Program path L r 1 Gaz
AT e e
Tool center path L Tool center p%th
(ii1) Circular arc —Line (iv) Circular arc —Circular arc
Tool center path
Tool center path
GAZ caz
..... r
Program path

611

» If the compensation is executed normally, but there is no crossing point

When using G41 and G42 to change the offset direction from program segment A to B, if it is not
required to compensate the crossing point of path, make a vector at the starting point of program

segment B that is vertical to program segment B.

< Line----Line

Program (G42)

Single

segment A

Single segment B

(G41)

path

Tool center

path L

Program

Single
segment A

(642)

)

Compensa
tion vector

path *

Tool center
path

<> Line----Circular arc

(6a1)

Single segment B v

L

Tool center
path
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Program
Single "
segment A (G42)

Single segment B

<> Circular arc ---- Circular arc

Single segment B

Single
segment A

The end point of circular
arc is not on circular arc

Program # \
ath £
p | ‘e
’ nter
Tool center Center Cente

path

» In tool radius compensation, when the length of tool center path is over a circle
Usually, this situation would not happen. However, when G41 and G42 are changed, or when I, J,
or K instruction G40 is used, this situation may happen.

Program

(G42)
N5 G02G31X5000Y- 7000,
N6 G41G02J-5000;
N7 G42G01X5000Y7000;

""‘11’

NABLER ™

At this time, the tool center path is not
a circular arc but a section of arc
between P1 and P2

In some conditions, it may give an
alarm may because of affecting the
check.

" If you want the tool to move along the
circle, it should be instructed by
segment.

f. Temporary compensation cancellation

In compensation mode, if the following instructions are appointed, the compensation will be
cancelled temporarily. The system will resume the compensation mode automatically later. For detailed
operations, please refer to details of compensation cancellation and compensation starting.
» (328 returns to reference point automatically
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In compensation mode, if it is instruction G28, the compensation will be cancelled at intermediate
point and the compensation mode is resumed automatically after the reference point is returned.

G2a Intermediate

(Ga2 GoD)

Origin
» G29 returns from reference origin automatically
In compensation mode, if it is instruction G29, the compensation will be cancelled at intermediate

point, and the compensation mode will be resumed automatically in the next program segment.
When executing instruction immediately after G28

cog Intermediate Goo

If the instruction is not executed right after G28

C29 Intermediate

G42 G0o P\

g. Tool radius compensation G code in compensation mode
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In compensation mode, when appointing tool radius compensation G code (G41, G42), it will form
a vector that may form right angle with previous program segment, and it is nothing to do with the
processing inside and outside. However, if you appoint this G code in circular arc instruction, you will
not get the correct circular arc.
When using tool radius compensation G (G41, G42) to change the compensation direction,
please refer to (5).

~ Line---line

including G42 instruction program segment

G24 mode

Circular arc---line

including G42 3

___...-""'".-
/ IHP—IJ’
r .|.u_-.. ..........

/ G42 mode P L

h. Instructions for canceling compensation vector temporarily

In compensation mode, if G92 (absolute coordinate programming) is appointed, the compensation

vector will be cancelled. After that, the compensation vector will be resumed automatically.

It is different from compensation cancellation mode, the tool is moved from the crossing point
directly to instruction point of compensation vector cancellation. When resuming in compensation
mode, the tool is also moved directly to the crossing point.

. : . tool center path
point of intersection .~ " ¢ ) _ )
A . point of intersection

G41 mode
N5 GZ1GD1X3000Y7000,
N6 X-3000Y&000;
Program path « N7 £92X1000Y2000;
NE GO1X4000YB000,

G50 program segment N7
Note: SS represents the point when the tool stops twice in single segment mode.

1. Program segment in which the tool does not move
There is no tool movement in the following program segments. In these segments, the tool would
not move even there is crossing point in tool radius compensation mode.
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MO5:

(1) MO5:.ooeiiiiinn.. M code output ™

2) S21:iiii S code output

3) G04 X10000:......... Pause

4) (G17) Z100:......... No moving instruction in compenh‘tion plane  Not move
(&) GI0:..oiii Only G code

(6) GO1 G91 XO:............ Movement is 0

» Instructions at the beginning of compensation

If there is no tool movement for the instructions at the beginning of compensation, it will not generate
the compensation vector.

N6 X1000.0 Y1000.0,
N7 G41 XD
Ne X-1000.0 .

» Instructions in compensation mode
When only one program segment without tool movement is instructed in compensation mode, the
vector and tool center path are the same as those when without this program segment.(refer to item (3)
Compensation mode) At this time, the tool movement program segment is executed at the stop point of
single program segment.

N7 Ng
" N& G91X100.0 Y200.0 ;
\ N7 G04 X100.0 ;

|, W > N8 X100.0 ;
<3 55 Ng
.-'f...
.-'"-III
A N6 Program segment N7 is executed here

However, when the movement of program segment is 0, even only one program segment is
appointed, the tool is still as though having no moving instruction. This will be described in details
later.

N7

. 2] N6 G91X1000 Y2000
N7 X0 ;
N8 X1000 .

Two program segments without tool movement instructions should not be executed successively.
Otherwise, it will form a vector with length as compensation and the direction vertical to the moving
direction of previous program segment, which will lead to the over cutting.
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N7 NB N9
N6 G21X100.0 Y 200.0 ;
N7 521
N8 GO4 X1.0 ;
N9 X100.0 ;
_
N6
- Program segment N7 and N8 are executed here

Note: SSS means to operate tool using program segment and stop for 3 times.
» When instructing with compensation cancellation
When the program segment instructing with compensation cancellation does not have tool movement
instruction, it will form a vector with length as compensation and the direction vertical to the moving
direction of previous program segment, and the vector will be cancelled in the next moving instruction.
N7 NB

N6 Go1X100.0 Y100.0 ;

Jj- In compensation plane, a program segment contains G40 and I-J-K instructions.
» the previous program segment is G41 or G42

Suppose the CNC has instructed the end point of previous program segment to execute movement at I,
J or K direction.

(.0 E(X.Y)

; #~  Use G40 program segment, the tool

moves to this position
N1

N1 (G42 mode)

N2 G40X0OYO 1l —J—;
In G42 program segment, the tool
center is moved to X

(G42) Program path

Note: the crossing point of tool path calculated by CNC has nothing to do with the appointed processing
inside or outside.

Tool center path

s r Program path

R ~T
o / — 642
Rl 4 PN
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When crossing point cannot be calculated, the tool at end point of previous program segment is moved
to a position that is vertical to the previous program segment.

X
s { Tool center path
r
Program path

r

» If length of tool center path is over one circle

Tool center path

Program path ' 0 (e
T N5 GO1 G91 X10000,
NS N6 GO2 J-6000;

N7 G40 GO1 X5000Y 5000 1-100 J-100;

In the above picture, the tool center path is not moved along the circle but the circular arc from P1

to P2.

Under certain circumstances, it may as a result cause interference for the check and give an alarm
(P/S41). This will be described later. (To move along the circle, the circular arc instruction should be
separated.)

k. Corner moving

If there are two or more vectors at the end of a program segment, it means the tool is moved at

straight line from a vector to the other vector, which is called corner moving.

If these vectors are almost the same, the corner moving is not executed, and the later vector can be

neglected.

A

AVx

L

o - 1 +

AV y

This vector is neglected.

~ If AVXSAV limit
.. AVy< AV limit

If AVX<AV limit and AVZ< AV limit, the later vector is neglected. AV limit uses the
parameter.
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If these vectors are inconsistent and generate a movement along the corner, this movement is the
later program segment.

the move belongs to program segment N7, and

- therefore the feed rate is equal to that of program

. segment N7. If the program segment N7 is GO0 mode,
the tool is moved at quick feed rate. If it is GO1, GO2 or
G03 mode, the tool is moved at cutting feed rate.

However, if the path of next program segment exceeds the half circle, the above functions are not
executed. The reason is that:

P2 P3.P4 P5

¢41691X1500Y2000;
X1500Y2000,
¢02.-6000;
G01X1500Y-2000;
G40X1500Y-2000;

Program path

ESEEFE

Tool center path

thlf the vector is not neglected, the tool path is as follows:
PO—P1—P2—P3 (Circular arc)—»P4—P5—P6—P7
But if the distance between P2 and P3 is neglected, the P3 will be neglected. The tool path is as follows:
PO—P1—P2—P4—P5—P6—P7, circular arc cutting of program segment N6 is neglected.

1. Interference check

Over cutting of tool is called as “Interference”. Interference enable users to pre-check the over
cutting of tool, but this function cannot check out all interferences. Interference check is also done even
there is no over cutting.

» Basic conditions of interference
<> The tool path direction is different from that of program path. (the inclination of paths is
90°-270°.)
<> When processing circular arc, apart from the above conditions, the inclination of starting point
and end point of tool center path has a great difference from that of the program path (above
180%)
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Example 1
- Tool center path
Program path The difference of two path
directions is big (180°)
Tool center path
Program path
The difference of two path directions is big (180°)
Example 2

Tool center path "

Program path N7
51_ Center

(G41)

N5 GO01 G91 X8000 Y2000 DO1;

N6 G02 Y-1600 X3200 12000 J-8000 D02;

N7 GO1 X2000 Y-5000:

(HO1 tool radius compensation r1=2000)

(HO2 tool radius compensation r2=6000)
In above examples, the circular arc in program segment N6 is within the first quadrant, but after the tool
compensation, it is in the fourth quadrant.
» Pretreatment of interference

< Interference incurred by vector movement
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When tool compensation program segment A, B and C are executed, it will produce vector V1, V2,V3,
and V4 between A and B, and V5, V6, V7, and V8 between B and C. First, check the latest vector. If
there is interference, they will be cleared automatically. If the vector to be neglected is at the end of

corner, they cannot be cleared.
Interference check:

Between V4 and V5 Interference V4, V5 cleared
Between V3 and V6 Interference V3, V6 cleared
Between V2 and V7 Interference V2, V7 cleared
Between V1 and V8 Interference V1, V8 cannot be cleared

If a vector has no interference during the check, the later vector is not checked. If the program
segment B is moved along circular arc, the vector interference will produce straight line movement.

(Example 1) tool moves from V1 to V8 in straight line

Tool center path

-
"‘

If you use the single
segment to stop tool at point v

A, the tool center will be 0L+ + 02
moved to V3.

(Example 2) Tool straight line movement is as follows:
Tool path: VI-V2—-VY—-VS
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Tool center path

Program pat]}

If you use the single \

segment to stop tool at ‘,‘ ,-: V4, V5: interfere
point A, the tool center v V3, V6: interfere
will be moved to V3. v V2, V7: Not interfere
Then, start the operation v

and move the tool to V7 or 01 * 02

V8.

< If'there is still interference after treatment (1), the tool will stop and give an alarm. If interference occurs
after treatment (1) or there is only one vector at the beginning of the check, the tool will stop after the
execution of previous program segment, and give an alarm (P/S41).
(If executed by single program segment, the tool will stop at the end of the program segment.)

Tool center paﬁh

Program path

V2, V5: interfere
V1, V5: interfere

After the interference has neglected vector V2 and V35, the interference still occurs between V1 and V6.
The alarm will be shown and the tool will be stopped immediately.
» In fact, there is no interference, but doing the interference check

For example:

< Recess depth is smaller than compensation
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Tool center path

Program path Stop
>
- >
O~~~ ]
A
B C

Actually, there is no interference, but because the tool is in program segment B, the program
direction is opposite to the path of tool radius compensation, the tool stops and shows an alarm.
< Depth of cut-off trench is smaller than compensation

Program path Tool certer path

Stop
1 * A
\
- »
AN

As example (1), the direction of tool path is opposite to that of program path.

m. It is unable to execute compensation by MDI

When using single segment to execute the stop during the auto execution of NC program (absolute
instruction programming), insert the MD1 operation and then start the auto execution again. The tool
path is as follows:

At this time, transmit the vector of starting point of the next program segment, and generate other
vectors according to the next two program segments. Therefore, compensation from point Pc could be
executed properly.
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Vel

Program path in absolute instruction .1
ioVez

WDl cperation — -l; l

¥ pz T

¥ m 5
PEI

When Pa, Pb, Pc are programmed by absolute instruction, use single segment to execute the stop
after the execution of program segment from Pa to Pb, and move the tool in MDI mode. Vector Vbl
and Vb2 are transferred to V ' bl and V ' b2, so vector Vel and Vc2 of Pb—Pc and Pc—Pd are
calculated again.

However, because vector Vb2 does not have re-calculation, compensation can be executed

correctly after the Pc point.
n. Manual operation
For manual operation in tool tip radius compensation, please refer to the manual operation in
operation chapter.
o. If tool length compensation is executed in tool radius compensation, the compensation of tool radius
is regarded as the compensation change.
p. Notices for compensation

B Instruction compensation

D code is used to specify the compensation number. Once specified, H code is valid until another
H code is specified or the compensation is cancelled. Apart from specifying the compensation in tool
radius compensation, H code can also be used to specify the offset of tool.

B Change compensation

Usually when changing tool, the compensation should be changed in cancellation mode. If

compensation is changed in compensation mode, calculate the new compensation at the end point of

program segment.
Compensation calculated in program segment &

Compensation calculated in program
zegment 7
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Positive/Negative of compensation, and tool center path

If the compensation is negative (-), the G41 and G42 in program are exchanged. If the tool center
moves along the outside of work piece, it will move along the inside, and vice versa.

Generally, the compensation is (+) when programming. When tool path is programmed as picture
(a), if the compensation is (-), the tool center movement is as picture (b), and vice versa. In this way,
the same program can be cut into male or female type, and the gap between them can be adjusted by
choosing the compensation. (applicable to the compensation start and cancellation is A type)

AN

[ ) Tool center path ( p) Tool certer path

B Compensate over cutting by tool radius

€ when processing by circular inside of smaller tool radius
When the corner radius is smaller than tool radius, the inside compensation of tool will produce
over cutting, giving the alarm. CNC stops at the starting position of single segment program.

give an alarm and the

/////////’/’/ operation is stopped
in single segment operation,
an alarm is given and the
operation is stopped

D%

Tool center path

Program
path

\

\ AASEIN

If CNC does not stop, it will
cause the over cutting
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<> when processing the cut-off trench smaller than radius of tool

Because the tool radius compensation forces the tool center path to move reversely to program path, it
will then generate the over cutting.

\
&S X
3

>

Program path

wlf the operation does not stop, it will

cause the over cutting

<~ when processing in case of segment difference smaller than tool radius

If there is segment difference smaller than tool radius, use the circular processing instruction to
process the segment difference, and the normal tool center path of compensation will be opposite to the
program direction. At this time, neglect the compensation vector and the tool is moved to the second
vector in straight line. The single program is stopped here. If it is not in single segment mode, the
operation will continue. If the segment difference is a straight line, it will not give an alarm but
executing the correct cutting, leaving the parts that are not cut.

Lire movement

End point of single segmert

Toal center path

Program path

Certer of circular
o N arc
Circular arc

processing
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< If the initial vector of tool is not neglected, it will generate the over cutting

It is usually at the beginning of processing and when the tool radius compensative is effective, the
tool move along Z axis a certain distance away from the workpiece. In this situation, if you want to
divide the move along Z axis into quick feed and cutting feed, please follow the procedures as follows:

N1 GRI1GOOXE0000TE0000HOL:
N3 GO1Z-30000F1:
NE T10000F2:

When executing M3, MG is alzo entered
into the buffer area, and take advantage
of their relationship to execute the
correct compensation

Program segment N3 (Z axis moving
instruction) is divided as
follows:

N1 G91G00X50000Y50000HO01

N3 Z-250000:

N5 GO01Z-5000F1:

N6 Y10000F2:

~

ME: Compensation mode

M3 moving instruction in £ axis

M1: the compensation begins

N6

Moving instructions in
N3 and Nb

If the selected plane does not contain the two moving instruction program
segments, N6 cannot enter the buffer area and the tool center path is calculated by N1
as the above picture shows. If the compensation vector is not calculated at the
beginning of compensation, it will then generate the over cutting. It is necessary to

modify the above example as follows:

When executing N1, program segment N2 and N3 enter the buffer area, and take
advantage of the relationship of N1 and N2 to execute the correct compensation.
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The moving
direction of

instruction N2
is the same as

that of N6

N1 G91G00X50000Y40000H01 :
N2 Y1000:

N3 G01Z-25000F1 : Ne
N5 GO1Z-5000F1:

N6 Y10000F2:

Moving instructions in N3

and Nb
N1
Length compensation G43 G44 G49
G43 G43
Z H or H
G44 G44

In accordance with the above instruction, move the end position of Z axis an offset, and preset the
difference of supposed tool length in programming and actual used tool length in offset storage;
therefore, it is not required to change the program, users just need to change the compensation value to
use tool of different length to process the parts.

G43, G44 specify the different offset directions, with H code for specifying the offset number.

B Offset direction

(G43: Positive offset
G44: Negative offset

No matter it is absolute value instruction or increment value instruction, add the terminal
coordinate value of Z axis moving instruction in program with offset specified by H code while in G43,
or deduct offset specified by H code while in G44, and then take the calculated result as the coordinate
value of end point.

In case the Z axis movement is omitted, it can be taken as the following conditions. When the
offset is a positive value, G43 instruction is to move an offset in positive direction, and G44 is to move
an offset in negative direction.

G43
G91 H_
G44

When the offset is a negative value, it is moved in reverse direction.

G43, G44 are mode G codes, and are valid before encountering other G codes of the same group.

B Designation of offset

H code specifies the offset number, and the corresponding offset is added or deducted with moving
instruction value of Z axis in the program, forming the new Z axis moving instruction. The offset
number can specify HO0-H18.

Enter the cuter compensation menu, and preset the corresponding offset number in offset storage.

mm input Inch input
Offset 0~£999.999 0~£99.9999

Offset number 00, which means the corresponding offset of HOO is 0. The corresponding offset of
HOO cannot be set.

B Cancel cutter length compensation; use G49 or HOO to cancel the cutter compensation. After

G49 or HOO instruction, cancel the compensation immediately.

B Example of cutter length compensation
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B Cutter length compensation (Processing #1, #2, and #3 holes)

_____________ CNEL
o o g
-------- ko |
) T e
A Mt B S iy
= 300D k_j;i
A B . e {
Sl i P
LT 120 g 30 a0
| ! - L
Actual position
Compensation )
! Programmin ; ;
value o ‘]‘ P i
o nosition 350 Jf @ | :t @
I 1
A EEE @ T T
30080 ) ¥l N
bt T
yp1= | Offset-4.0
N1 G91 GO0 X120.0 Y80.0 s D
N2G43Z-32.0HO0L:......cooieii, 2)
N3 GOT Z-21.0 oo, 3)
N4 GO4 P2000:. ..o eeeeeeeeeeeeen (4)
N5 GO0 Z21.0: oo )
N6 X30.0 Y-50.0 :oveeeeeeeeeeeeeeee (6)
N7 GOT Z-41.0 5o (7)
N8 GO0 ZA1.0 5o, (8)
NO X50.0 Y30.0 ueeeeeeeeeeeeeeeeeenns )
NIO GOT Z-25.0 :oeeeeeeeeeeeeee (10)
N11 GO4P2000 i ..o (11)
N12 GO0 Z57.0HOO :.....ooeiiiiiiaen. (12)
N13 X-200.0 Y-60.0 :..oovveiiiiiiinnnn, (13)
N14 M30:

Note: When changing offset number to change the offset, it only changes for the new offset value,
not adding new offset and old compensation value.

HOL...........oi, Offset 20.0
HO2.....ooooiiiiii, Offset 30.0
G90 G43 Z100 0 HOI......... Z moved to 120..0
G90 G43 Z100 0 HO2......... Z moved to 130.0

1.2.8 Hole processing cycle (G73~G89)

Fixed cycle of hole processing allows functions that should be done with many program segments
in other methods to be done in just one program segment. Table 7.1 lists all fixed cycles of hole
processing. Generally, one fixed cycle of hole processing finishes the following 5 operations (see
Picture 7.1):

1. X, Y axis quick positioning
2. Z axis positioned to R point quickly
3. Hole processing
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4. Down-hole motion

5. Z axis returns to R point
6. Z axis returns to original point quickly
Table 7.1 Fixed cycle of hole processing

Working Motion . Return Motion L
G code (Z negative) Down-hole motion (Z positive) Application
G73 By times, cutting feed | - Quick positioning feed | High speed deep-hole

drilling

G80 - - - Cancel fixed cycle
G81 Cutting feed - Quick positioning feed | Common drilling cycle
G82 Cutting feed Pause Quick positioning feed | Drilling or rough boring
G83 By times, cutting feed | - Quick positioning feed | Deep hole drilling cycle
G84 Cutting feed Pause-Spindle Cutting feed Right screw tapping
reverse
G85 Cutting feed - Cutting feed Boring cycle
G86 Cutting feed Spindle stop Quick positioning feed | Boring cycle
G88 Cutting feed Pause-Spindle stop Manual Boring cycle
G&9 Cutting feed Pause Cutting feed Boring cycle
Picture 7.1 Original point
—1 f
1. Positioning
2.7 axis
movestoR ~7 | T 6.Z axis returns to original
point quickly R 1:1 point quickly
3. hole I
processing -~ i ™~ 5. Z axis returns to R point
|

4. hole dl

bottom ..~

motion
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The instructions that influence the execution of instruction for hole processing fixed cycle include
G90/G91 and G98/G99 instructions. Picture 7.2(a) and 7.2(b) show the influence of G90/G91 on
instruction for hole processing fixed cycle.

G90 (absblute value instruction) G91 (Increment instruction)
Picture 7.2 (a) Picture 7.2 (b)
U Original point U Original point
S T
R R
) 1 L )
R point 1 R point :i,
Z point | Z point I Ei
& 1 o

G98/G99 determines whether the fixed cycle returns to R point or the original point after the hole
processing. In G98 mode, Z axis returns to the original point after the hole processing, while in G99
mode, it returns to R point.

Generally, if the hole to be processed is on a flat plane, we can use G99 instruction, because in

G99 mode, returning back to R point will perform the positioning of next hole. In general
programming, R point is very close to the surface of work piece, which can shorter the time for
processing the part. However, if the surface of work piece is higher than boss or bar of hole being
processed, it is possible that the tool and work piece may collide if G99 is used. Therefore, G98 should
be used to ensure that Z axis returns to original point and starts positioning the next hole. This way
may be safer. See Picture 7.3 (a) and 7.3 (b).

G99 (return to R point) G98 (return to original point)
Picture 7.3 (a) Picture 8.3 (b)
Original point Original point
--------- i T

Nextlhéle positioning

R point  next hdle positioning
L= T R point

ol
, ik

—_——— -

Z point o Z point o

Hole processing parameters are given after G73/G74/G76/G81~G89, and the format is:
GxxX Y Z R Q P F K

5

Gxx : Hole processing methods
X Y Z : position parameters of hole being processed
R Q P F : Processing parameters of hole
K : repeat time
Processing method G See table 7.1
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Specify the location of hole in way of increment value or absolute value, the

Location parameter X, Y track and speed of tool to hole being processed is the same as those of GO0

Specify the location of hole bottom along the direction of Z axis in way of
Location parameter Z absolute value, and the distance from R point to hole bottom in way of
increment value

Specify the location of R point along the direction of Z axis in way of absolute
Hole processing parameter R | value, and the distance from original point to R point in way of increment
value

To specify the feed amount of deep hole drilling cycle G73 and G83, and the
Hole processing parameter Q | offset of fine boring cycle G76 and reverse boring cycle G87 (it is increment
value instruction no matter in G90 or G91 mode)

Used in fixed cycle that has pause action in hole bottom operation to specify
the pause time, unit in second

Hole processing parameter P

To specify the cutting feed rate of fixed cycle; in fixed cycle, the motion from
original point to R point and from R point to original point is run at quick feed,
Hole processing parameter F | the motion from R point to Z point is run at cutting feed speed specified by F,
but the motion from Z point to R point may be run at rate specified by F or the
quick feed rate in accordance with the fixed cycle

Specify the repeat time of fixed cycle at the current positioning point. If K is
Repeat time K not specified, NC will consider k=1; if K=0, the fixed cycle will not be
performed at the current point.

Because the hole processing way specified by Gxx is in mode way, the hole processing mode will continue if you
do not change the current hole processing mode or cancel the fixed cycle. G instructing that uses G80 or 01 can
cancel the fixed cycle. Hole processing parameters are also in mode way, it does not change before being changed or
the fixed cycle is cancelled, even when the hole processing mode is changed. We can specify or change any of the
hole processing parameters when specifying a fixed cycle or in any time when executing the fixed cycle. Repeat time
K is not a mode value, it is only given when repeat is needed. Feed rate F is a mode value, which could be retained
even when the fixed cycle is cancelled. If NC system is reset when executing the fixed cycle, the mode and
parameters of processing hole, as well as the repeat time K would be cancelled.
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The following examples would make you understand the above contents better:

S/N Content of Program Note
S MO03 . . . L .
1 — Specify the rotating speed and instruct the main axis to rotate clockwise
G81X Y Z R _F K [ Go to appointed point of X and Y quickly, and process in hole processing
) . mode specified by G81 with processing parameters specified by Z, R, F for K
times. At the beginning of executing fixed cycle, Z, R, and F are the necessary
hole processing parameters.
Y X axis does not move, Y axis goes to appointed point quickly for processing
3 the hole, the hole processing parameters and processing mode retain the mode
value in 2. The K value in 2 does not work.
G82X P K Hole processing mode is changed. Hole processing parameter Z, R, and F
4 remain the mode value. Give the value of hole processing parameter P and
specify the repeat time K.
5 G80X Y Fixed cycle is cancelled, and all hole processing parameters except F are
cancelled.
G85X Y Z R P For fixed cycle is cancelled when executing 5, all necessary processing
6 parameters except F should be specified again, even they have no any change
comparing with the original value.
7 X 7Z X axis is located to instruction point for processing the hole, and the hole
processing parameter Z is changed in this program segment.
3 G8OX_Y__ Locate to XY instruction point to process the hole, and the hole processing
mode is changed to G98. R and P are specified by 6, while Z is specified by 7.
9 GO1X Y Fixed cycle mode is cancelled, all hole processing parameters except F are

cancelled.

In the following diagrams, we use the following modes to show the feed of each segment:

Move at quick feeding rate

Move at cutting feeding rate ———

Manual feed
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> G73 (High-speed deep hole drilling cycle)

Format: G73X Y Z R Q F

G73(G98)

G73(G99)

Picture 8.4 (a)

QOriginal noint

: [rw
Q g
Q i td

Z point

U Picture 8.4 (b)

] Original noint
R point
Q IBE
Q T
Q ? i
Zpoint °

In high-speed deep hole drilling cycle, the feed from R point to Z point is done by segment. After each cutting
feed, Z axis will be uplifted a certain distance before performing the cutting feed of next segment. The uplift distance
of Z axis is d, which is specified by 53 1# parameter. The depth of each feed is specified by hole processing parameter
Q. This fixed cycle is mainly used in processing the hole with small Calibre-Depth Ratio (such as®5, 70 in depth).
After the cutting feed of each segment, the action of Z axis uplifting is to cut the scraps.

> G74 (Reverse thread tapping cycle)
Format: G74X_ Y Z R F (D)

XY thread position
Z : depth of thread
R : original point of feeding and cutter withdrawal

F (D ): Calculate the feed rate according to the pitch or give out the pitch distance directly by

GTd(GRE)

GT4 (G99)

U QOriginal noint
e

Main axis Main axis
reverse reverse
rotation rotation
Rpoint 4/ <
. Pause
Z point
Main axis
Pause ) p051t}ve
rotation

Picture 8.10 (a)

Main axis
reverse

rotation

R point %,

Z point

Pause

U QOriginal noint
e

/ \ Mai.n. axis

Picture 8.10 (b)

Main axis
reverse
rotation

Pause

positive
rotation

Note: In G74 and G84 cycles, the function of feed rate override and feed hold will be neglected, which means the
feed rate will be kept at 100%. It should not be stopped in midway before a fixed cycle is executed. Before the
cycle, it is required to instruct to rotate in main axis tapping direction.

-85 -



JIDTECH ADT-CNC4860 Milling Controller

> G80 (Cancel fixed cycle)

Once G80 instruction is executed, fixed cycle (G73, G74, G76, G81~G89) will be cancelled, parameters of R
point and Z point, as well as all hole processing parameters except F will be cancelled. In addition, G code in 01
group will also have the same function.

> G81 (Drilling cycle)
Format: G81 X Y Z R F_

681(G98) 681(G99)
Picture 8.7 (a) Picture 8.7 (b)
U Orioinal noint U Orioinal noint
——————————————— —0 0
R point z R point S
!
Z point Z point E
o o'

G81 is the most simple fixed cycle, it is executed as follows: X, Y locating, Z axis moved to R
point quickly and fed to Z point at F speed, and then returned to original point (G98) or R point (G99)
quickly, without hole bottom action.

> G82 (Drilling cycle, rough boring cycle)
Format: G82X Y Z R P F_

G82(G98) G82(G99)
Picture 8.8 (a) Picture 8.8 (b)
U Original point U Original point
R point ! R point !
A
7 soint pause 7 soint | pause

oin oin '

P & P A

(82 has a pause action at the hole bottom, and apart from this, it is the same as G81. The pause at
the bottom of hole can improve the precision of hole depth.

> G83 (Deep hole drilling cycle)
Format: G83X Y Z R Q F_
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Similar to G73 instruction, the feeding from R point to Z point in G83 instruction is also done by
segment. The difference is that after the feed of each segment, Z axis is returned to R point, and then
moved at quick feeding rate to d above the feeding origin of the next segment and start the feeding
motion of next segment. The feeding distance of each segment is specified by hole processing
parameter Q, which is always the positive value. The value of d is given by 532# machine parameters.

See Picture 8.9 :

683(G98) 683(G99)
U Picture 8.8 (a) Picture 8.8 (b)
_ Original noint ~ Original noint
R point R point
Q td Q td
Z point o Z point

> G84 (Tapping cycle)
Format: G84X Y Z R F (D)

XY :
Z :

R .

thread position
depth of thread

original point of feeding and cutter withdrawal
F (D ): Calculate the feed rate according to the pitch or give out the pitch distance directly by

684(G98)

684(G99)

y

Main axis
positive rotation

R point

Z point

Pause

QOriginal noint

Picture 8.10 (a)

e Xe]

Main axis
positive rotation

O C

Pause

/" \\ Main axis
reverse

rotation

R
Aain axis
ositive rotation

R point

Pause

... Picture 8.10 (b)
Original noint

Z point . .
/> \\ Main axis
reverse

rotation

Main axis
positive rotation

Pause

Note: In G74 and G84 cycles, the function of feed rate override and feed hold will be neglected, which means the
feed rate will be kept at 100%. It should not be stopped in midway before a fixed cycle is executed. Before the cycle,
it is required to instruct to rotate in main axis tapping direction.
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7) G85 (Boring cycle)
Format: G85X Y Z R F_

This fixed cycle is very simple, it is executed as follows: X, Y locating, Z axis moved to R point
quickly and fed to Z point at speed specified by F, and then returned to R point at specified speed, or if
in G98 mode, returned to R point and then to the original point quickly.

685(G98)

Picture 8.14 (b)
U QOriginal noint
——————————————— ——(P

R point (v)

—————e

Z point

685(G99)

Picture 8.14 (b)
U QOriginal noint
——————————————— ——(P

Z point
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> G86 (Boring cycle)

Format: G86 X Y Z R F_

This fixed cycle is executed similarly to G81. what is different is that in G86 when the tool is fed to
hole bottom, the main axis will stop, and when it returns to R point or original point quickly, the main
axis will rotate at the original speed in the same direction.

GB6(G98) (GB6(G99)
Picture .12 (=) Picture 812 ()
U Original poirt U Crriginal paint
----------- -9 P, Main zixis S
ratation
tain axis
R poirit R point /rotation
4
Main auis i Main axis
. r-/_.stops Z poirt i Zstops
7 poirt 3 3 4/’
> G88 (Boring cycle)
Fixed cycle G88 is provided with manual return function for fixed cycle of drilling (as picture
shows):
688(698) G88<G99)
Picture 8.14 (a) Picture 8.14 (b)
U Original noint U Original noint
————————————— -0 N A e o)
i Main Main
R voint iaxis R voint - axis
pomt 9 | rotation pomt. > I rotation
Main axis I ; Main axis I
stops after | 7 voint stops after | 7 voint
| the pause o' pot a | the pause o' poin |
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> G89 (Boring cycle)
Pause at hole bottom is added in this fixed cycle basing on G85. See Picture 8.15:
GEI(G5E) GA9(G99)
Picture 315 (a) Picture 815 (kb
U Origingl poirt U Original poirt T

—————— -3 \ REEE— Y
R poirt % R poirt

pause P pause P

L point

\0 | 7 poirt
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> Notices for using fixed cycle of hole processing

a. When programming, it is required to make S and M codes to instruct the main axis to rotate before
the fixed cycle instruction.

MO3 ; main axis is rotated clockwise

Goo...... ; Correct

MOS ; main axis stops

Goo...... ;  Incorrect (it is required to have instruction M03 or M04 before this

program segment)

b. In mode of fixed cycle, the program segment included X, Y, Z, R will execute the fixed cycle. If a
program segment does not include any of the above address, the fixed cycle is not executed in this
program segment, address X in G04 is excluded. In addition, address P in G04 could not change the
P value in hole processing parameters.

GO0 X ;

G81X Y Z R F K ;

;  (do not execute the hole processing)

F_; (do not execute the hole processing, F value is upgraded)

M__; (do not execute the hole processing, only execute the auxiliary function)

G04 P__; (do not execute the hole processing, use G04 P__ to change the hole processing
data P)

c. Hole processing parameter Q and P should be specified in program segment, in which the fixed cycle

is executed; otherwise, the Q and P values of instruction would be invalid.

d. When executing the fixed cycle (such as G76 and G84) that contains main axis control, as the tool
starts cutting and feeding, it is possible that the main axis may not have achieved the appointed
rotation speed. In this situation, it is required to add G04 pause instruction during the hole
processing.

e. As it is described, the G code of 01 group can also be used to cancel the fixed cycle. Therefore, do not

write the fixed cycle instruction and G code of 01 group in the same program segment.

f. If an M code is specified in program segment for executing fixed cycle, M code will be executed at
the same time when the fixed cycle is executing the positioning. The signal of completion of M
instruction execution will be given out as Z axis returns to R point or the original point. When using
K parameter to instruct repeating the execution of fixed cycle, the M code in the same program
segment is executed when executing the fixed cycle at the first time.

g. In mode of fixed cycle, tool offset instruction G45~G48 will be neglected (not executed).

h. When the switch of single program segment is set in upper position, the fixed cycle will stop after
executing X, Y positioning, feeding to R point quickly and returning from hole bottom (to R point
or original point). This is to say you have to press the cycle activate button for 3 times to complete
the hole processing. Within these 3 times of pause, the first two times are in feed holding state,
while the last one is in stop state.

i. When executing G74 and G84 cycles, if you press feed holding button when Z axis is moving from R
point to Z point and from Z point to R point, the feed holding indicator will be on immediately, but
the machine would not stop and go to holding state until Z axis returns to R point. In addition, in G74
and G84 cycles, feed rate switch is not valid, and the feed rate is fixed at 100%.
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> Examples of using tool length compensation and fixed cycle

Reference yoint
ot

115;0 {b #1 () #11 @#ﬁ

[ @#T () #10

¥ _liz__@nzo TE)#IE ( G}
Pl D, |

e 400 ———150—j— 250 —4—250——>150—

#1~6  Drill ¢10 hole
#7~10 Drill ¢20 hole
#11~13 Bore ¢95 hole (S50MM in depth)

Returning
Z position
250
‘ Position of starting point
X O
50
HAs FAd
50 N BN e
T P P, )
30 5';/ i'//.-d; s ffﬁ i [
e I ] e ! o
20 277 L) i
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T11 T13 T31

200 190 150

. S

The value of offset in number 11 is 200.0, number 15 is 190.0, and number 31 is 150.0. The
program is as follows:

NO001 G92 X0 YO0 Z0 ; the coordinate system is set at the reference point.
N002 G90 GO0 Z250.0 T11 M6; change the tool.
NO003 G43 ZO HI1 ; perform plane tool length compensation at the original point.
N004 S30 M3 ; main axis is started.
NO005 G99 G81 X400.0 Y-350.0
7Z-153.0 R-97.0 F120.0 ; process #1 hole after the positioning.
NO006 Y-550.0 ; process #2 hole after the positioning, and then return to plane of R point.

NO007 G98 Y-750.0 ; process #3 hole after the positioning, and then return to plane of original point.
NO008 G99 X1200.0;  process #4 hole after the positioning, and then return to plane of R point.
NO009 Y-550.0 ; process #5 hole after the positioning, and then return to plane of R point.
NO10 G98 Y-350.0 ; process #6 hole after the positioning, and then return to plane of original point.
NO11 GO0 X0 YOMS ;  return to reference point and the main axis stops.
NO012 G49 Z250.0 T15 M6 ; Cancel the tool length compensation, and change the tool.
NO13 G43 ZO HI15 ; perform tool length compensation on plane of original point.
NO14 S20 M3 ; main axis starts.
NO15 G99 G82 X550.0 Y-450.0 ;
Z-130.0 R-97.0 P30 F70; process #7 hole after the positioning, and then return to plane of R point.
NO16 G98 Y-650.0 ; process #8 hole after the positioning, and then return to plane of original
point.
NO017 G99 X1050.0 ;  process #9 hole after the positioning, and then return to plane of R point.
NO18 G98 Y-450.0 ;  process #10 hole after the positioning, and then return to plane of original
point.
NO019 GO0 X0 YO M5 ;  return to reference point and the main axis stops.
N020 G49 Z250.0 T31 M6 ; Cancel the tool length compensation, and change the tool.
NO021 G43 Z0 H31 ; perform tool length compensation on plane of original point.
NO022 S10 M3 ; main axis starts.
NO023 G85 G99 X800.0 Y-350.0 ;
Z-153.0 R47.0 F50 ; process #11 hole after the positioning, and then return to plane of R
point.
N024 G91 Y-200.0 ; process #12, #13 hole after the positioning, and then return to plane of R point.
Y-200.0 ;
N025 G00 G90 X0 YO M5 ; return to reference point and the main axis stops.
N026 G49 Z0 ; Cancel the tool length compensation.
NO027 M30 ; % Program stops.
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1.3 Auxiliary function (M, S, T)

The machine tool uses S code to program the rotation speed of main axis, and T code to program
the tool selection. Other programmable auxiliary functions are achieved by M code.

1.3.1 M code
List of M code:

M code Function
MO1 Stop program
MO03 Rotate main axis clockwise
M04 Rotate main axis anti-clockwise
MO5 Stop main axis
MO06 Change tool instruction
MO8 Open the cooling
M09 Close the cooling
M32 Enable the lubrication
M33 Disable the lubrication
M30 Program ended and returned to the beginning
M98 Call for sub-program
M99 Sub-program ended and returned/repeat the operation
M56 Expansion M code output control (refer to the definition of output interface connection)
M57 Expansion M code output control (refer to the definition of output interface connection)
M58 Expansion M code output control (refer to the definition of output interface connection)
M59 Expansion M code output control (refer to the definition of output interface connection)
MI10 Expansion M code output control (refer to the definition of output interface connection)
MIl1 Expansion M code output control (refer to the definition of output interface connection)
M20 Expansion M code output control (refer to the definition of output interface connection)
M21 Expansion M code output control (refer to the definition of output interface connection)
MI12 Expansion M code output control (refer to the definition of output interface connection)
M13 Expansion M code output control (refer to the definition of output interface connection)
Ml14 Expansion M code output control (refer to the definition of output interface connection)
MI5 Expansion M code output control (refer to the definition of output interface connection)
M16 Expansion M code output control (refer to the definition of output interface connection)
M17 Expansion M code output control (refer to the definition of output interface connection)
MI18 Expansion M code output control (refer to the definition of output interface connection)
MI19 Expansion M code output control (refer to the definition of output interface connection)
M40 Expansion M code output control (refer to the definition of output interface connection)
M41 Expansion M code output control (refer to the definition of output interface connection)
M42 Expansion M code output control (refer to the definition of output interface connection)
M43 Expansion M code output control (refer to the definition of output interface connection)
M44 Expansion M code output control (refer to the definition of output interface connection)
M45 Expansion M code output control (refer to the definition of output interface connection)
M46 Expansion M code output control (refer to the definition of output interface connection)
M47 Expansion M code output control (refer to the definition of output interface connection)
M48 Expansion M code output control (refer to the definition of output interface connection)
M49 Expansion M code output control (refer to the definition of output interface connection)
M50 Expansion M code output control (refer to the definition of output interface connection)
M51 Expansion M code output control (refer to the definition of output interface connection)
M66 Expansion M code output control (refer to the definition of output interface connection)
M67 Expansion M code output control (refer to the definition of output interface connection)
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M Expansion M code output control (refer to the definition of output interface connection)
M65 Expansion M code output control (refer to the definition of output interface connection)
M62 Expansion M code output control (refer to the definition of output interface connection)
M63 Expansion M code output control (refer to the definition of output interface connection)
M60 Expansion M code output control (refer to the definition of output interface connection)
M61 Expansion M code output control (refer to the definition of output interface connection)
MS88 Pn | Test whether the level signal of waiting 1O (IN n) is m (high, low)

Lm

M89 Pn | Output OUT n, level is m, output in t milliseconds delay

Lm Qt

In machine tool, the function of M code can be classified as two categories: one is to control the
execution of program, and the other is used for 10 operation to control the execution of auxiliary
devices such as main axis and cooling system.

M code for controlling program

The M codes for controlling program include M00, M30, M98, and M99. Their functions are

explained as follows:

MOO......... program stops. NC stops the execution of program when executing to M00. After the
reset, you can press start button to continue executing the program.

M30......... program ends and returns to the beginning of program.

MOS......... Call the subprogram.

M99......... Subprogram ends and returns to the main program.
Other M codes

MO3......... main axis is rotated clockwise. Use this instruction to make the main axis to rotate
anti-clockwise (CCW) at the current appointed rotation speed.

MO4......... main axis reversal; use this instruction to make the main axis to rotate clockwise (CW)
at the current appointed rotation speed.

MOS......... main axis stops.

Mo6......... start changing tool; M06 T02 is to change the No. 2 tool

MOS......... Cooling open

MO9......... Cooling closed

M32......... lubrication opened

M33......... lubrication closed

MSS......... specify input 1O to judge the level; if it's the same, the execution will continue; or

otherwise stop and wait. If level signal is not specified, it’s default as low level signal. For example,
MS88 PO L1 waiting INO is high level; otherwise, wait all the time.

MS§9......... specify output 10 to judge the appointed level; if level signal is not specified, it’s
default as low level. If Q value is specified, this operation will output 10 signal with Q milliseconds

delay. For example: M89 P5 L0, specifies OUTS to output low level.

Note:

®  When the moving instruction and M are in the same program segment, M instruction is executed first.

® If the program has many M codes in the current line, only one code is valid, which is the one defined at the very end.

1.3.2 S code

The rotation speed instruction of main axis is given by S code, which is mode state, meaning once
the rotation speed is specified, it will be effective all the time until the mode value of the other S code
is changed.

The maximum value of S instruction is restricted by the maximum main axis rotation speed set by
parameter P5.020.

S instruction has three output modes, which are influenced by parameter P2.049 (main axis
specifies the interface axis number), P1.061 (frequency-changing control mode), as follows:

P2.049 set as non 0:
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It means the current main axis is at AB-phase pulse control mode. At this time, the S value is
set by main axis coder to determine the pulse frequency.
P2.049set as 0, P2.061set as 1:

Frequency-changing control mode, the communication with frequency-changing uses 4 10
(OUT23~0UT20) shifts. Four shifts form 16 codes, which means the S instruction value is
S00~S15;

P2.049 set as 0, P2.061 set as O:

Frequency-changing analog control mode, the ratio of S value and the maximum rotation
speed set by parameter P5.020 plus 10V, and change over to get the analog voltage value; S
instruction can output analog value after having specified to execute M03 or M04;

1.3.3 T code

Tool library of machine tool uses arbitrary way of tool selection. The two digit T code (Txx)

specifies the tool number, and it is not necessary to know which tool set the tool is in. The range of

address T can be any integer among 1~99.

& Warning:

Tool table should be set correctly. If it is inconsistent with the actual condition, it will damage the
machine tool and bring unexpected results.
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1.4 Macro

1.4.1 Variable instruction
The address values in program are not described in fixed values but in variable. When running the
program, variable is quoted with the purpose of increasing the universal property of program. This is
called the variable instruction.

Instruction format:
#/A\/\A=ocoooco0o0000 or #/A /A /A= [Expression]

Details:
(1) Expression of variable:

M=value formed by 0~9 #100

f represents the following

meanings

Numerical value m 123
Variable #543
Expression #110+#119
-(symbol) expression -#120
Function expression SIN [#110]

® Standard operational signs include +, -, X, /
® When function expression is neglected, the function cannot be executed.
® The sign of variable should not be negative, for example,#-100 is illegal.
® The following are the wrong expressions of variable:
Wrong Correct
#6/2 — #[6/2]
#-[#1] — # [-#1]
#——5 — #[- [-51]
(2) Kind of variable
Kind Variable address Description of function
Global #100~#199 » Can be called by main program and sub
variable #500~#999 program

» #100~#199 is non-maintained variables and
will be cleared to 0 once the system is
electrified again.

»  #500~#999 is maintained variable, and the
value will be retained after the system power
down.

Local #1~#32 can be called within the same program
variable

System Not available

variable
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(3) quotation of variable

(a)
(b)

(c)
(d)

(e)

Except O, N and / (slash)

specified as variable directly

GOIX#1Y#100

take complementary number for the variable directly

GO1X-#2

variable defines the variable

#3=-#105; take the complementary number of #105 value and assign it
directly to #3

#4=1000; assign 1000 to #4 directly

use expression to assign the value

#1=#3+#2-100; the value of #1 is the result of #3+#2-100
X[#1+#3+1000]; the value of X is the calculation result of expression
[#1+#3+1000]

® Assigning value by function and by expression should not be in the same line, they should be
written separately.

Wrong Correct

X#1=#3+100 — #1=#3+100

X#1

® For [ ] (bracket) calculation, as many as 5 layers can be embedded.
#543=-[[[[[#120]/2+15.]*3-#100]/ #520+#125+#128]* #130+#132
® The value of variable should be within 0~£9999999 (7-digit effective figure). If it exceeds the
maximum value, the error of calculation will be big.
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1.4.2 Macro program call

using calling function of macro

Function and purpose
The call of macro program is the same as that of sub program. When the macro program is

calling, it can transfer some variable values to sub program. This is different from the call of

M98 sub-program.
The following G codes are instructions for calling macro programs:

G code Function
G65 simple call of macro program
G66 macro program calling mode A (Moving instruction call)
G661 macro program calling mode B (each segment call)
G67 cancel the macro program calling mode
Details:

1) Specified by G66 (or G661) instruction, and before G67 (Cancel) instruction, the macro
program specified after the execution of single segment with move instruction (or each single

segment) will be called.
2) In the same program, G66 (or G661), G67 instructions should be used correspondingly in

pair.
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Calling command of macro program

Function and purpose
Calling command of macro program includes simple call, and call mode (A&B) of single segment
fixed call.

1. Simple call

(J{}[{;}UI ",

G65 P|;I LIT; To sub-program 00002
av s
To main program 7] Ma9

N

The macro program is the same as sub-program, ended with M99.

Format specification:

G65 P_L <argument >;
P : No. of sub program
L : Repeat time

The function of < argument > in G65 is one of the methods that the main program uses address to
transfer parameters to sub program. This method uses local variable to transfer, and the description
of argument is as follows:
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Argument format:
Format description:

ABC.XYZ

Details:

1) Except G,L,N,O,P, all addresses can be specified as argument.

2) Addresses that are not required to be transferred can be neglected.

3) The address information occurs in G65 instruction is considered as the argument of G65.
For example: G65P0002N100G01G90X100.Y200.F400R1000,G01 instructions are not
executed, and all addresses are considered as the argument of G65.

4) The comparison of addresses specified by argument and the local variable number is as

follows:

Address

Variable No.

G65, G66, G661

#1

#2

#3

#7

#8

#9

X

#11

#4

#5

#6

X

#13

#17

#18

#19

#20

#21

#22

#23

#24

#25

N[} |Z|<|C|FR»|RRO|7|O|Z2|IZ TR~ |=|Q|™ T |w | >

#26

O|O|O|O|O|O|O|O|O|O|X|X|X|O|X|O|O|O|O|X|[O|]O|]O|O]|O|O

o: Available
x: Not available
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2. Mode call A (Move instruction call)

Q0001

G66 Ppl LI 00002

GOIX0YO0 To sub-program :

GOI1X10Y20 | ﬂ _ 19
To sub-program

) \ To main program

G67; \}

5

Between G66 and G67, when the single segment with move call is executed, the appointed macro
sub-program will be called and executed. The time of execution is the time specified by L.
Format description:

G66 P_ L <argument >;

P : No. of sub program
L : Repeat time
Details:

1) Specified by G66 instruction, and before G67 (Cancel) instruction, the macro sub-program
specified by G66 will be called automatically after the execution of program segment with
move instruction.

2) Inthe same program, G66 and G67 instructions should be specified in pair. If G66 instruction
is not executed first before G67, the system will give a warning.

3) The address information occurs in G66 instruction segment is considered as the argument of
G65. For example: G66P0002N100G01G90X100.Y200.F400R1000,GO01 instructions are
not executed, and all addresses are considered as the argument of G66.
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(Example) Drilling cycle

01277
G90G54G0X0Y0Z0
G91G00X-50.Y-50.Z-200 00002
G66P2R-10.Z-30.F100 GO0Z#18
X-50.Y-50. To sub-program GO1Z#26F#9
X-50.| To sub-program _ : GOO0Z-[#18+#26]
G67 To main program M%)
5 2 § S '7'_"' yo
4> argument R
.:"'; --50- " ]’i
’é 100~ Q argument Z
%) %) (]% es]
% % : < Y
i -
3 3

® (66 instruction executes the sub-program for the first time, and the later move instruction will
call and execute the sub-program automatically.
® Once the G67 instruction takes effect, the sub-program will not be executed any more.

3. Mode call B (Call in every single segment)
Between G661 and G67 instructions, each single segment of instruction will call the appointed

macro sub-program unconditionally.
Format description:

G661 P_ L <argument >;

P : No. of sub program
L : Repeat time
Details:
1) In G661 mode, except O, N and G codes of single segment of each instruction, all are used as
argument.

2) The address information occurs in G661 instruction segment is considered as the argument of
G661. For example:
G661P0002N100G01G90X100.Y200.F400R1000,GO01 instructions are not executed, and all
addresses are considered as the argument of G661.
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1.4.3 Variable

Function and purpose

Variable is a useful function for macro, which is divided into four kinds, local variable, global
non-maintained variable, global maintained variable, and system variable. These variables make

it convenient and universal when compiling the macro.

Use of multivariable

® Macro calls the variable, and the variable number can be multiple or specified by expression.
As the following examples show:

#1=10
#10=20
#20=30

45 =H[H[#1]];

For #1=10,#[#[#1]]=#[#10]
For #10=20,#[#10]=#20
Hence #5=#20 or #5=30

#10=5
#10=20
#20=30
#5=1000
HIH[#1]]=#5

For #1=10,#[#[#1]]=#[#10]
For #10=20,#[#10]=#20
Hence #20=#5 or #20=1000

® Examples of specifying the multivariable:

#10=5
#5=100
H#O6=H#10

##10 is the same as #[#10]

® use expression to replace as number:

#10=5
#[#10+1]=1000
#[#10-1]=-1000
#[10%31=100
#[#10/2]=-100

#6=1000
#4=-1000
#15=100
#2=-100

Undefined variable

Once the system is started, the undefined variable is default as null. The local variables that
argument does not specify are also considered as null variable. The #0 of system is also the null
variable. The null variable is considered as 0 in calculation, and #0 is generally not allowed to act
as the left value of expression to join in the calculation. However, if the programmers make a
mistake, the program will not report the error, but it will not have any effect.

® (Calculation

2 | #1=<Null>
H2=HO+1; ...l #2=1
HI3=1+#0; ...oooeene. #3=1
#A4=#0%10;............... #4=0
#S=HO0+H#0;. ...l #5=0

It should be noted that <Null> in calculation is

equal to 0.

<Null> + <Null>=0;
<Null> + <Fixed number> = < Fixed number >
< Fixed number > + <Null> = < Fixed number >
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® Quotation of variable

#1=<Null>
GOX#1Y1000; ....ooviiiiiaine equals toG0OX0Y 1000
GOX#1+10Y1000;......cvevenennnn.. equals toG0OX10Y 1000

® (Conditional expression
Null variable is equal to 0 to carry out the logical conditional calculation when judging the
condition.

Kinds of variable

Common variable

Every address can use the common variable. The common variable has 600 groups, in which #100
~ #199 represent the non-maintained common variable group in case of power down, and #500~
#999 represent the maintained common variable group in case of power down.

Local variable (#1~ #32)

When calling the sub program, the local variable can be defined by <argument>, and can only be
used in program. The local variable of program of each macro is independent, and therefore can be
repeated (maximum for 4 times).

G65 Ppl LIl <argument >;

pl : No. of sub program
11 : Repeat time
<argument > is Aal Bb1l Ccl...Zz1 etc.
Comparison of addresses specified by <argument> and the local variable in program is as follows:

Address | Variable No. | Sub program Address | Variable No. | Sub program
A #1 o N X X
B #2 o 0 X X
C #3 o P X X
D #7 o Q #17 o
E #8 e R #18 o
F #9 o S #19 o
G X X T #20 o
H #11 o U #21 o
| #4 e \Y #22 o
J #5 e \Y #23 o
K #6 o X #24 0
L X X Y #25 o
M #13 e 4 #26 o

Argument address represented by
Argument address represented by “o

11392 1]
X

[{Pa4)

cannot be used.
can be used.
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1) In macro program calling, you can use <argument> to define the local variable in sub program.

IAI[#I 60,000

IF(#9)=800
N IS(#19)=100.000

To sub-program I
| .

G65P9900A60.5100.FRO0O
MO2

|GO1GOT1X[#19*COS[#1]]
Y[#19*SIN[#1]]F49
M99

To main program

2) Local variable can be used freely in the sub program where it belongs to.

#30=FUP|#2/#5/2]
H3=H2#30/2
MORH100L430
x#l

M99

I o IN100G91GS4
GO65PTAT00B50J10F500 | Tosub-program | WHILE[#30]DO

/" |G1xu1F49
Y#5
| X-#1 T T T T
S To main program Y#S . |‘.'!ll{1'.,'_]] 100.000 |
#30=#30-1 'B(#2) 50
ENDI F(#9) 500 |
- T I#S) 10 ->8.333 |
i .
> ﬂ (#30) =9 |
{;:E‘ \ e o -———— — — —

In face-milling processing, argument J means the distance of face-milling is 10mm, but in order to do
the equal-distance processing, the distance is changed to 8.333mm.
In addition, local variable #30 is the calculation result of repeated processing.
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3) local variable can be used independently in macro calling of each layer for as many as 4 layers.
The main program (macro layer is 0) is provided with special local variable. However, in case the
layer is 0, the local variable cannot use the argument.

FT=0.1 5
#2=0.2 ] GO5P2A4.B5.C6, ‘“‘mG&éPJA?.HB.{‘Q.
#3=(1.3 5
MO9
5 M99 FMQQ
G65P1A1.B2.C3. re
M2 {
Local variable (0) Local variable (0) | Local variable (0)

Local variable (0) 1=l it 1=4 H1=7
#1=0.1 WH2=2 H2=5 H2=8
#H2=0.2 H3i=3 H3i=n H3i=9
#3=03
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1.4.4 Calculation

Instruction

Between variables, it is possible to use all kinds of calculation expressions.
Instruction format:

# 1= [Expression]

Expression can be combined by constant, variable, function or sub expression, etc.

In the following table, #j, #k can be replaced by constant.

#i=SQRT[#K]
#i=ABS[#k]
#i=ROUND[#k]
#i=FIX[#k]
#i=FUP[#k]
#i=LN[#k]
#i=EXP[#k]

Calculation Hi=H Definition, displacement
method
Addition & Hi=H#j+#k Addition
Subtraction #i=H#j-#k Subtraction
#i=#] OR #k or #i=#j|#k 32 bit OR calculation (logical
#i=#) XOR #k or #i=#j"#k sum)
32 bit XOR calculation
Multiplicatio | #i=#j*#k Multiplication
n & Division | #i=#j/#k Division
#i=#) MOD #k Remainder
#i=#) AND #k or #i=#) & #k 32 bit AND calculation (logical
product)
Function #1=SIN[#k] sine
#i=COS[#k] cos
#1=TAN[#K] tan6=sin6/cos0
#i=ASIN[#k] arc sine
#i=ATAN[#K] arctan
#i=ACOS[#k] arc cosine

square root

absolute value

round

FIX

FUP

natural logarithm

exponent based on e(=2.718...)

® Values without decimal point are eyed as having decimal point (1=1.000)
® The expression behind the function should be enclosed by [ ].
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Calculation priority of expression

Priority Calculation sign
The smaller the number
is, the higher the
priority is
1 i
2 [
3 Function (SIN, COS,EXP...)
4 */,MOD
5 +,-
6 GE,GT,LE,LT
7 EQ,NE
8 AND,XOR,OR
9 =
® The expression of the same priority is calculated from left to right.
® The calculation expression may have many priorities. If the expression is long, it is
recommended to add [] to force it to be preferential.
® [] can be embedded in calculation, and as many as 5 layers can be embedded. As the following

example shows:

F101=SQRT[[[HL1L11-#112]*SIN[#113]+H114]* #115]

‘ l_ One layer I

Two layers

Three layers
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Examples of calculation instruction

(1) specification of main Hi=H# Definition,
program and argument displacement
(2) Definition, displacement | #1=1000 #1 1000.000
=) #2=1000 #2 1000.000
#3=#101 #3 100.000
#4=#102 #4 200.000
#5=#41 #5 -10.000

(3) Addition, Subtraction

#11=#1+1000

#11 2000.000

(+-) #12=#2-50 #12 950.000
#13-#101+#1 #13 1100.000
#14=#41-3 #14 -13.000
#15=#41+#102 #15 190.000

(4) logical sum #3=100 #3=01100100

(OR) #4=#3 XOR 14 14=00001110

#4=01101110=110
(5) XOR #3 =100 #3=01100100
(XOR) #4 =#3 XOR 14 14=00001110

#4=01101010=106

(6) Multiplication, Division
*/)

#21=100*100

#22=100.*100
#23=100*100.
#24=100.*100

#21 10000.000
#22 10000.000
#23 10000.000
#24 10000.000

#25=100/100 #25  1.000

#26=100./100. #26  1.000

#27=100/100. #27  1.000

#28=100./100. #28  1.000
#29=HA1*#101 #29 -1000.000

#30=H#41/#102 #30  -0.050

(7) remainder #31=#19 MOD #20 #19  48.000
(MOD) #20  9.000
#31  3.000

(8) logical product

#9 =100

#9=01100100

(AND) #10=#9 AND 15 15=00001111
#10=00000100=4

(9) sine #501=SIN[60] #501  0.860
(SIN) #502=1000*SIN[60] #502 866.025
(10) cosine #541=COS[45] #541  0.707
(COS) #542=1000*COS[45.] #542 707.107
(11) tangent #551=TAN[60] 4551 1.732
(TAN) #552=1000*TAN[60] #552 1732.051
(12) arc sine #531=ASIN[100.500/201.] 4531 30.000
(ASIN) #532=ASIN[0.500] #532 30.000

#533=ASIN[-0.500] #533 -30.000

arctan = .

(13) #561=ATAN[173205/100000] | #561 60.000
(ATAN) #562=ATAN[173205/100.] #562  60.000

#563=ATAN[173.205/100000] | #563 60.000

#564=ATAN[173.205/100.] #564  60.000
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#565=ATAN[1.732] #565 59.999
(14) arc cosine #521=ACOS[100./141.421] #521 45.000
(ACOS) #522=ACOS[10/14.142] #522  44.999

#523=AC0OS[0.707] #523  45.009
(15) square root #571=SQRT[1000] #571  31.623
(SQRT) #572=SQRT[10.*¥10.+20.*20] #572  22.361

#573=SQRT[#14*#14+#15*#15] | #573 190.444
(16) absolute value #576=-1000 #576 -1000.000
(ABS) #577=ABS[#576] #577 1000.000

#3 ="170.

#4=-50.

#580=ABS[#4-#3] #580  120.000
a7)
(18) round #21=ROUND| 14/3] #21  5.000
(ROUND) #22=ROUNDI-14/3] #22 -5.000
(19) FIX #21=FI1X[14/3] #21  4.000
(FIX) #22=F1X[-14/3] #22  -4.000
(20) FUP #21=FUP[14/3] #21  5.000
(FUP) #22=FUP[-14/3.] #22 -5.000
(21) natural logarithm #101=LN[5] #101 1.609
(LN) #102=LN[0.5] #102 -0.693

#103=LNJ[-5] error
(22) exponent #104=EXP[2] #104 7.389
(EXP) #105=EXP[1] #105 2.718

#106=EXP[-2] #106 0.135

Accuracy of calculation:

Macro variable is valued in 7-digit effective figure, therefore too big or too small the calculated
value may cause the loss of accuracy, (9999999.000~0.0000001), and repeated calculation will
lead to the accumulation of error. In this way, try to make the value of macro variable in a
reasonable range. In addition, when calculating the trigonometric functions and exponential
functions, due to the calculation error of function, too big the value is also a reason of causing
multiplication of error.
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1.4.5 Control instruction

Using I[F-GOTO and WHILE~DO~ can control the flow of program.

Conditions instruction
Instruction format:

IF[conditional expression] GOTO n; (n is the order number in program)
If the conditional expression is established, the program will jump to line n to execute; and if it is not
established, the expression will be executed downward as the sequence.
Once [conditional expression] is neglected, the program will execute GOTO sentence

unconditionally.
The types of [conditional expression] are as follows:
#1 EQ # = when #i and #j are equal
#1 NE #j # when #i and #j are not equal
#1 GT # > when #i is larger than #;
#LT # < when #i is smaller than #
#1 GE # > when #i is larger than or equal to #
#1 LE #j < when #i is smaller than or equal to #

® The nin GOTO should be existing in program; if not, the system will give a warning of

abnormal program.

#1, #j, n can be replaced by variable. For program segment contains order number n specified
by GOTO n, the order number n should be in front of the program segment; otherwise when
the program jumps, it may produce error due to the loss of key words. If there is a “/” in front of
the specified program segment and Nn behind, the neglect function of this program segment
will become ineffective but the program segment will still jump and be executed.

When performing GOTO instruction to jump, it will search downward first. Once the search
fails, it will return to the beginning of program and search downward again. If there is no result
when it comes to calling segment, the system will give a warning message.

EQ and NE can only be used in integer. Values with decimal should be compared with GT,
GE, LT, and LE instructions.
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Cycle condition judgement instruction

Instruction format:
WHILE [expression]DO m; (m=1,2,3...127)

END m;

1)
executed repeatedly. If it is not established, it
END m.
2)
neglected, DO m and END m are executed in
3)

When the conditional expression is established, the program from WHILE to END will be

will jump to execute the next program segment of

WHILE [expression]DO m and END m should be used in pair. When WHILE [expression] is

turn repeatedly. The range of M is 1...127.

WHILE is allowed to nest, but the maximum nesting layers should not exceed 27.

(1) the same identification number can be used
repeatedly

IWHILE[...]DO!

o

:;;.-:Hu_t'[---]mu Correct
|ENDI

|30

(2) the identification number of WHILE~Dom can
be specified with any value

[WHILEL.JDOI
:I-\I'.FI
EE,‘I.EHILE[-“]U{]Z

! END2

|
:;,;.:HlLE[---]U{J,:
-

I...
:v.-'lnLt[---]Dm
|Enpd

|
|
|
|
|
|
|
|
: Correct
|
|
|
|
|
|
|
|

(3) the maximum layers of WHILE~Dom is 27;
the range of m is 1~127, and can be specified as
you like

WHILE[...]DO2

—WHILEL 007 |

Note: In case of nesting, once m is specified, it
cannot be used repeatedly.

WHILE[..]DO2
_ WHILELJDO27
WHILE[..JD025 |

Wrong
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(5) WHILE~Dom should be specified before END m
END |

" | Wrong
WHILE-DO |
- — " — -

(6) WHILE~DO m should be corresponding one
by one in the same program

WHILE-DOI
WHILE-Do? ~ Wrong

ENDI

(7) WHILE~DO m should not be used crosswise

(8) it’s capable of calling sub-program, such as
M98, G65 and G66 during the WHILE~DO m

WHILE-DOI ke
wﬁ.l-:?n;}z_ 1 | WHILE-DOI
G635 P100
, ‘ | Wrong Allowed
ENDI
T ENDI
B i SR -
(9) GOTO cannot go to the cycle of WHILE (10) GOTO can skip out the cycle of WHILE
[F-GOTO 1 — WHILE-DO
- - 1E-GOTOn
WHILE-DOI | :
N 4—'- Wrong Correct
ENDI
ENDI
—_——— Ny ———

(11) If you have called sub-program in WHILE~DO
cycle, and at the same time executed WHILE~DO
inside sub-program, the nesting layers of WHILE is
calculated together with main program and
sub-program, and it should not exceed 27 layers.

R 010
1.'cH[LE}:[."DI ‘ —
(363 Pl WHILE-DOI |
ENDI ﬂm_ _ |

(12) If WHILE and END is not used in pair in
macro program, it may produce program error in
case of M99.

0100
WHILE-DOI

WHILE-DOI |
L‘iﬁspfﬂﬂEm,.
’—n-]f;u} |
ENDI J J_..Nﬂ o

M99 will cause the failure match of DO and END.

Wrong
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1.4.6 Notice for using macro

Macro program is a NC program using variable and calculation to group the logical description,
which allows the program to be more universal. However, due to its flexible logical calculation mode, it
is possible that some of the hidden errors may not be detected. To avoid some logical errors, it is
necessary to pay attention to some compiling methods when compiling the macro.

1) Variable Initialization; the variable used in program should be initialized at the beginning of
program for transferring the variable value. One intervening variable is also needed for the transfer.
this can prevent the program to modify the parameter environment when processing for many
times.

2) Use local variable in main program, sub program or macro. The local variable will be cleared when
called by program, which produces a clear environment for programming. Even it is wrongly
quoted, it is easy to check step by step.

3) Macro is just the same as sub program, can not engage in the tool radius compensation. Therefore,
before calling, it is essential to cancel the compensation function first.
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1 Chapter 111 Operation

I. Description of Control Panel

1.2.1 1. LCD panel
See the following picture for the LCD panel of CNC4860.

Display mode area

©
fddeeeh: CNC4840

BoIR Sunipyg

Tl
SHIFT INPUT ALTER DELETE

HE
CAN SERT

@
E | REsET

=

| [¢]
[¢]

@ Function keys Serial port JSB
disk ——

1.2 II. Description of display mode

When the system is started, the LCD will enter the operating state and the top left of screen will
show the operating status, the first column is the display mode, the second column is operating
mode, while the third column is the number of current program. At the right side, it is the date/time
display area.

In the middle of the screen, the left is the content of all display interfaces, and the right displays
the status of current M code, G code, S code and T code, as well as the processing information.

The bottom displays the menu, and the alarm message when alarming. The top left corner of this

line shows the status of machine tool.
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Absolute position Record mode  Program SN 3336 2007/05/09 09:40:09

Programming rate: 8000
+ O 2 O 8 - 9 8 7 Feed speed: 8000

Feed rate: 100%

Manual speed: 1000
+ 5 - Manual rate: 100%

Zero speed: 1000

+ O O 2 O - O O O 3}00()(121::0(()}00 S: 6000

M: M03 M08 M33 M10

Machine coordinate: X+0208.987
+ - Y-+0050.996

OW>X>N<X

7+0020.000
A+0000.000
+0000 .000 A oo
C+0000.000
Processing time: 00:02:51
+ O O O O - O O O Number of processed part: 1

Status: Stop
Handwheel increment:0.010
current axis: None

Machine is OK

<& | Edit | Auto | Manual | Zero | Single-step | Record | 5

There are two pages of menu. You can press the function keys on the right side to switch the main
menu or the function key on the left right to exit the sub-menu and return to the main menu. The first
page includes [Edit], [Auto], [Manual], [Clear], [Single-step], [Record] (note: the menu of this page
will become invalid if additional panel is connected), the second page includes [POS], [PROG],
[OFFSET], [SYSTEM], [DIAGNOSIS], and [MESSAGE)]. The function keys are displayed
corresponding to the display mode of current page. (when the system is started, the menu column is
displayed as menu of operating mode, and when you press the function keys on the right side, it is
switched to menu of display mode.)

Connect the additional panel, the operating mode is operated by rotary button of mode shift:
rotary mode shift is switched to the corresponding operating mode.

step

S/N Name Remark
1 [Edit] edit mode
2 [Auto auto mode
3 [Manual] Manual mode
4 [Clear] Clear mode
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5

10

11

12

13

[Handwheel]
[Single-step]

[Record]

[POS] Ma
[PROG| MAASE

wEE
[OFFSET Siasl

[SYSTEM] SYSTEM

[DIAGNOSIS]

[MESSAGE] b

Handwheel mode
Single-step mode
Recording mode

display the interface of coordinate position, the sub-menu has three
options, absolute position, relative position, and comprehensive
position

display the menu of program edition, MDI, program catalog, serial
communication, file management and graph type

Display the interface of setting tool compensation, including the
display and settings of tool length and radius compensation
parameter

display the system parameter, coordinate parameter, network
parameter, and setting interface

this interface can be entered only in manual mode; it includes input
diagnosis and output diagnosis

display the alarm message interface

1.2.1 1. position display

There are three pages for the position interface, you can press to switch

among absolute position, relative position, and comprehensive position.

Absolute position: display the position of address X, Y, Z, A,B,C in work piece coordinate system,

also called as work piece coordinate, which is corresponding to the programming absolute value. It
can be changed by G92 settings.

Relative position: display the displacement of address X, Y, Z, A ,B, and C corresponding to work
piece coordinate system. It is can cleared at any time in manual mode, and it is for observing the
position or for setting the cutter compensation value of counting way.

Comprehensive position: display the absolute position, relative position, machine tool position, and
the allowance. The reference point of machine tool is the origin of coordinate system. Generally, this
coordinate system would be change, it’s for examining the soft limit.

1. Interface of absolute position
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Absolute position Record mode

Program SN 3336

2007705709 09:40:09

OW>X>N<X

+0208.
+0050.
+0020.
+0000.
+0000.
+0000.

087
996
000
000
000
000

Programming rate: 8000

Feed speed: 8000

Feed rate: 100%

Manual speed: 1000

Manual rate: 100%

Zero speed: 1000

Tool: TOO

G code: GO0 S: 6000

M: M03 M08 M33 M10

Machine coordinate: X+0208.987
Y-+0050.996
7+0020.000
A+0000.000
B+0000.000
C+0000.000

Processing time: 00:02:51

Number of processed part: 1

Status: Stop

Handwheel increment:0.010 current

axis: None

Machine is OK

<EE | Absolute | Relative

\ Comprehensive

2. Interface of relative position

Absolute position Record mode

Program SN 3336

2007705709 09:40:09

OW>N<X

+0208.
+0050.
+0020.
+0000.
+0000.
+0000.

987
996
000
000
000
000

Programming rate: 8000

Feed speed: 8000

Feed rate: 100%

Manual speed: 1000

Manual rate: 100%

Zero speed: 1000

Tool: TOO

G code: GO0 S: 6000

M: M03 M08 M33 M10

Machine coordinate: X+0208.987
Y+0050.996
Z+0020.000
A+0000.000
B+0000.000
C+0000.000

Processing time: 00:02:51

Number of processed part: 1

Status: Stop

Handwheel increment:0.010 current

axis: None

Machine is OK

<£E | Absolute | Relative

‘ Comprehensive
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X Y Z A

In manual mode, press U , Vi W or B key in this interface, and the
R iH
corresponding address will become green and flash, then press | €AN_ key, the relative position of
flashing address will be reset to 0.

3. Interface of comprehensive position

Absolute position Record mode  Program SN 3336 2007/05/09 09:40:09
Absolute position relative position Programming rate: 8000
X:+0208.987 X:+0208.987 Feed speed: 8000
Y :+0050.996 Y :+0050.996 Feed rate: 100%
Z:+0020.000  Z:+0020.000 Manual speed: 1000
A:+0000.000  A:+0000.000 Manual rate: 1007
B:+0000.000  B:+0000.000 ool T00
C:-+0000.000 C:+0000.000 G code: GOO S: 6000
M: M03 M08 M33 M10
. .- " Machine coordinate: X+0208.987
Machine position allowance position ¥40050.996
X:+0208.987  X:-0000.000 7+0020.000
Y:+0050.996 Y:-0102.241 A+0000.000
Z:+0020.000 Z:+0000.000 B+0000.000
A:-+0000.000 A:+0000.000 C+0000.000
B-+0000.000 B-+0000.000 IIilrocc;ssing,;time: 00:((1)2:51 |
- - umoer O processe art:
C:-+0000.000 C:+0000.000 Status: Stopp P
Handwheel increment:0.010 current
axis: None
Machine is OK
<£E ‘ Absolute | Relative ‘ Comprehensive

1.2.2 2. Program display

1. Program edition

In editing mode, you can edit the program, press &
content of program.

to page up or page down the
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Absolute position ~ Record mode  Program SN 3336 2007/05/09 09:40:09
03366 Programming rate: 8000
(PROGRAM NAME - 1) Feed speed: 8000
(DATE=DD-MM-YY - 14-01-07 TIME=HH:MM . o

j Feed rate: 100%
- 10:41)
N100G21 Manual speed: 1000
. )
N102G0G17G40G49G80G90 Manual rate: 100%
(TOOL - 2 DIA. OFF. - 2 LEN. - 2 DIA Zero speed: 1000
.- 22) Tool: TOO
MO8 G code: GO0 S: 6000
M6T2 M: M03 M08 M33 M10
N106G0OG90G54X-144.829Y-30.A0.S10000M3 Machine coordinate:X+0208.987
N108G43H2Z20. Y+0050.996
mﬁ%iio F4000 Z+0020.000
- - A+ .
N114Y30. +0000.000
N116X-147 .829Y-30. C+0000.000
N118Y30. . . ’
N1207Z5. Processing time: 00:02:51
. Number of processed part: 1
ne——————————"—"—— Enter data line Status: Stopp P
Handwheel increment:0.010 current axis: None
Machine is OK
<5 | Program | MDI | Directory | Communication | Graph | File |
2. MDI

The main function of MDI operation is to ensure that the instruction can be started and run once
inserted in recording mode.
MDI operation:

Select [Record] mode — press [MDI] to switch to MDI interface — enter the words to be

executed and press

\A

INSERT

— press number key [7] or [Start], the system will run the program

segment. It will stop if the operation is over. You can also continue performing the MDI operation.

MDI operation Record mode  Program SN 3336 2007/05/09 09:40:09
Program segment mode value_ Programming rate: 8000
G X G90 X+0208.987 | Fecd speed: 8000
Y G17 Y+0050.996 Manual speed: 1000
Z G91 Z+0020.000 Manual rate: 100%
A 698 A+OOOO OOO Zero speed: 1000
- Tool: TOO
B G80 A+0000.000 G code: GO S: 6000
C G49 A+0000.000 M: M03 M08 M33 M10
J G40 Machine coordinate:X+0208.987
Y+0050.996
K 7:+0020.000
R A+0000.000
M B+0000.000
C-+0000.000
T Processing time: 00:02:51
S Number of processed part: 1
P Status: Stop
Q Handwheel increment:0.010 current axis: None
=
Machine is OK
<& | Program | MDI | Directory | Communication | Graph | File |

3. Program catalog

-121 -




JIDTECH ADT-CNC4860 Milling Controller

Press [Catalog] to enter the interface of program catalog as follows. The catalog mainly
shows all processing file catalogs in working area and the network parameters.
Operations of reading files:

T
Press n nto select the number of processing program — press K key to select the
current processing file Oxxxx,
Operations on file management:

EOB
You can press <EOB> key to change the file name (note: not available for the current

version)
Operations to connect the computer:

G
Press R key to enter the USB connection (CNC4860 is connected to the computer in USB
communicating mode)

G
Once CNC4860 is connected to the computer with USB cable, you can press R key in
catalog interface to enter the USB transmission interface where a removable disk will be detected
on the computer. Open the removable disk, you will find tow folders (ADT and PRG). Folder ADT
is to store CNC4860 system program and system parameters, and the files under this catalog cannot
be deleted. Folder PRG is to store the processing files of system (Note: saved as xxxx.CNC). You
HLiH
can press . ©AN_key to exit the USB communication.
|
Press | €AN key to disconnect the USB connection with the computer (Note: press it successively
twice).

Ly
Press key, and the CNC4860 system will be restarted.

MDI operation Record mode  Program SN 3336 2007/05/09 09:40:09
Current working area: \PRG\2222 .version number: V2007.04.23 Programming rate: 8000
Program saved: 1 spare: 99999 Feed speed: 8000
Used capacity: 144217 spare capacity: 25021607 Feed rate: 100%
Manual speed: 1000
03366 Manual rate: 100%
Zero speed: 1000
Tool: TOO
G code: GOO S: 6000
1. IP address: 192.168.0.100 M: M03 M08 M33 M10
2. Gateway: 192.168.0.1 Machine coordinate:X+0208.987
3. Subnet Mask: 255.255.255.0 Y+0050.996
4. Computer IP address: 192.168.0.150 Z+0020.000
5. MAC address: 85.136.218.68.153.238 A+0000.000
6. Computer port S/N: 2048 B+0000.000
C+0000.000
Processing time: 00:02:51
T: Read file EOB: File management G: Enter USB disk CAN: Cancel | Number of processed part: 1
RESET: reset Status: Stop
Handwheel increment:0.010 current axis: None
Machine is OK
= | Program | MDI | Directory | Communication | Graph | File |

4. Serial communication
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You can press [Communication] key to enter the interface of serial communication operation as
follows. The main function is to transmit the processing program in mode of serial

communication.

MDI operation Record mode

Program SN 3336

2007705709 09:40:09

Controller ID: 1 Baud rate: 115200bps

Data format: 8§ data bits, 1 stop bit, odd check
Offline status of MODBus serial port communication
03366

03366

(PROGRAM NAME - 1)

(DATE=DD-MM-YY - 14-01-07 TIME=HH:MM
- 10:41)

N100G21

N102G0G17G40G49G80G90

(TOOL - 2 DIA. OFF. - 2 LEN. - 2 DIA
S - 22)

T: MODBUus serial receiving file started

CAN: MODBus serial receiving file closed

Programming rate: 8000

Feed speed: 8000

Feed rate: 100%

Manual speed: 1000

Manual rate: 100%

Zero speed: 1000

Tool: TOO

G code: GO0 S: 6000

M: M03 M08 M33 M10

Machine coordinate:X+0208.987
Y-+0050.996
Z+0020.000
A-+0000.000
B+0000.000
C+0000.000

Processing time: 00:02:51

Number of processed part: 1

Status: Stop

Handwheel increment:0.010 current axis: None

Machine is OK

= | Program | MDI

| Directory | Communication

| Graph | File |

Controller ID: it’s the address number for transmitting processing file CNC4860 via serial port, which

can be set by #96 system parameter.

Baud rate: The default baud rate for controller to communicate by serial port with software of
upper computer is 115200. If the transmission distance is far, it is recommended to change the baud

rate to 38400 to get more stable communication.

Data format: refer to the data format for controller to communicate by serial port with software of

upper computer

You can press T K key to start the serial communication and to receive the processing files.

MODBus serial communication is at online state and the upper computer can download the processing

code file via the serial port.

Press 'E!:f key to close the serial port and stop receiving the files. MODBus serial

communication is at offline state and the upper computer cannot download the processing code file via

the serial port.
5. Figure display

Press [Figure] key to enter the figure display interface as follows. It is mainly used to draw

the plane figure of tool interpolation path.

Parameter lial ll : enable to set coordinate plane, scaling, center coordinate of figure, and display

arca

Figure: Figure display area
Start: start drawing figure

Stop % : stop drawing figure

Clear: clear the figure
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MDI operation Record mode Program SN 3336 2007705709 09:40:09
Programming rate: 8000

Feed speed: 8000

Feed rate: 100%

Manual speed: 1000

Manual rate: 100%

Zero speed: 1000

Tool: TOO

G code: GOO S: 6000

M: M03 M08 M33 M10
Machine coordinate: X+0208.987
Y+0050.996

7+0020.000
A+0000.000
B+0000.000
C+0000.000

Processing time: 00:02:51

Number of processed part: 1

Status: Stop

Handwheel increment:0.010 current

axis: None
Machine is OK
= | Parameter | Graph | Start | Stop | Clear |
MDI operation Record mode Program SN 3336 2007705709 09:40:09
Coordinate selection: 0 Programming rate: 8000

Feed speed: 8000
Feed rate: 100%
Manual speed: 1000

X reduction scale: 300
Y reduction scale: 300

X offset of graph: -200 Manual rate: 100%
Y offset of graph: -200 Zero speed: 1000
GO0 quick move track display(0&1): 0 Tool: TOO

Polar axis angle (0~360) 45 G code: GOO S: 6000

M: M03 M08 M33 M10

Machine coordinate:X+0208.987
Y+0050.996
7+0020.000
A+0000.000
B+0000.000
C+0000.000

Processing time: 00:02:51

Number of processed part: 1

Status: Stop

Handwheel increment:0.010 current

axis: None

Machine is OK
= | Parameter | Graph | Start | Stop | Clear | |
6. File management

Press [File] i @lafikey to enter the file management interface as follows. The main function is to

operate the external USB disk.
Operating interface of file management:
1. Catalog ADT is to store CNC4860 system program and system parameters, and the files under
this catalog cannot be deleted.
2. Catalog PRG is to store the processing files of system (Note: saved as xxxx.CNC).

3. Menu operations: You can press X u key to enter the subdirectory, press <Y> Y Y key to
return to the previous catalog, press Z W key to delete the current selected files (note: files and
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catalog under the catalog ADT cannot be deleted), press A g key to access the catalog and files

of system flash disk, press S to read files in working area (note: only xxxx.CNC file under the

J
catalog PRG of flash disk can be read. After the reading, the system will reserve the files of this

working area until reading the files of other working area next time), press T K key to access the

external USB disk, press M | key to copy xxxx.CNC file in external USB disk to catalog PRG of

the flash disk (note: if there are repeated files, the new one will cover the original one).

File management Record mode  Program SN 3336 2007/05/09 09:40:09

MXMHEXEH Programming rate: 8000
Feed speed: 8000

Feed rate: 100%

ADT <DIR> ) Enter sub-directory )

PRG <DIR> (49) Return to previous directory Manual sp ee.d. 1(?)00
PRG @ Delete file Manual ra(t;.:. 100%
hzk24s (D)) Access flash disk Zerci'spee 1000
start.bmp ©) Read files in working area 2050;12:0800 S: 6000

M Access USB disk
)] Copy files to flash disk
Q) Copy files to USB disk

M: M03 M08 M33 M10
Machine coordinate:X+0208.987

" Prompt of clear operation ¥+0050.996
(CAN):  Cancel 7+0020.000
A+0000.000
B+0000.000
C+0000.000
Processing time: 00:02:51
Number of processed part: 1
Status: Stop
Handwheel increment:0.010 current
axis: None
Machine is OK
<& | Program | MDI | Directory | Communication | Graph | File |

1.2.3 3. Settings of tool compensation parameters
(CEET |

OFFSET

n n or n =key to select the tool compensation number that is corresponding to

the radius or length. Tool compensation parameters, including the radius compensation and length
compensation, are used to set the tool radius and length offset. The radius compensation number is
from 01 to 36, and the length compensation number is from 01 to 36. To set or modify the tool
compensation value, input the compensation value in editing or recording mode and press

You can press or i =¥ key to enter the interface of tool compensation settings, and press

R A key to complete.

INSERT
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Tool compensation  Record mode  Program SN 3336 2007/05/09 09:40:09
S/N Radius S/N Length Programming rate: 8000
01  +0000 01  +0000.000 peed speed: 000
eed rate: %
02 +0000 02 +0000.000 Manual speed: 1000
03 +0000 03 +0000.000 Manual rate: 100%
04 +0000 04 +0000.000 Zero speed: 1000
05 +0000 05 +0000.000 Tool: TOO
06  +0000 06  +0000.000 e O o
07 +0000 07 +0000.000 - .
Machine coordinate: X+0208.987
08  +0000 08  +0000.000 V40050.996
09 +0000 09 +0000.000 Z+0020.000
10 +0000 10 +0000.000 A+0000.000
11 +0000 11 +0000.000 2*8888888
+ .
12 +0000 12 +0000.000 Processing time: 00:02:51
Number of processed part: 1
Status: Stop
Ijl Handwheel increment:0.010 current
axis: None
Machine is OK
<& \ Position \ Program \ Offset \ Parameter \ Diagnosis \ Alarm \

1.2.4 4. Setting and modification of system parameters, coordinate
parameters, network parameters, setting parameters and parameter
management

You can press orfia¥i¥key to enter the system parameter interface. To ensure the

parameters would not be modified wrongly, the parameters can only be modified in [Record] or
[Edit] mode.
Ways to modify the parameters:

In recording mode, press n nkey to move the cursor to the parameter need to be modified

—senter the data —press IﬁE’:‘T key, and the data will then be modified. (you can press iﬂ:f key

to clear the data that are not inserted. If the input data exceed the allowed range, the system will
adjust it to the upper or lower value automatically).
Methods to inquiry the system parameters:

In recording mode, you can input the parameter number and press EOB key to search the

corresponding parameter number (If the input parameter number is larger than the numbers of
parameters or smaller or equal to 0, it will not get any result).
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System parameter ~ Record mode Program SN 3336 2007705709 09:40:09
1. XaxisCMR 1 Programming rate: 8000
2. X axis CMD 1 Feed speed: 8000
. Feed rate: 100%
3. Y axis CMR 1 Manual speed: 1000
4. Y axis CMD 1 Manual rate: 100%
5. ZaxisCMR 1 Zero speed: 1000
6. ZaxisCMD 1 Tool: TOO
7. A axis CMR 1 G code: GOO S: 6000
. M: M03 M08 M33 M10
8. A axis CMD | Machine coordinate:X-+0208.987
9. BaxisCMR 1 Y+0050.996
10. B axis CMD 1 7+0020.000
11. C axis CMR 1 A+0000.000
12. C axis CMD 1 B+0000.000
13. X axis quick move rate: 3000 (mm/minute) p e (?JFOOOO‘OOO
. . . rocessing time: 00:02:51
14.Y axis quick move rate: 3000 (mm/minute) Number of processed part: 1
Status: Stop
|j| System parameter Page 1 Handwheel increment:0.010 current
axis: None
Machine is OK
<& \ System \ Coordinate \ Network \ Settings \ Management | System |

Settings of workpiece coordinate parameters
In system parameter interface, you can press — cursor key once to switch to coordinate parameter

key to move the cursor. The main function is to set the

interface and press n n

mechanical position of workpiece coordinate system. (for methods of setting workpiece coordinate
system, see the annex)

1. Settings of workpiece coordinate system

The machine tool has 6 workpiece coordinate systems, from G54~G59respectively, you can select

any one of them.

G54.....................workpiece coordinate system 1
G55.....................workpiece coordinate system 2
G56.....................workpiece coordinate system 3
G57.....................workpiece coordinate system 4
G58.............e.......workpiece coordinate system 5
G59.....................workpiece coordinate system 6

These 6 workpiece coordinate systems are set by distance (Part zero offset) from machine zero to
the zero point of each coordinate system .
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Z 7

X / X
Zero offse

Machine zero

For example: N10G55G90G00X100.0Z20.0

N20G56X80.5Z225.5

In the above example, the position in workpiece coordinate system 2 (X=100.0, Z=20.0) is quickly
located to position in workpiece coordinate system 3 (X=80.5, Z=25.5). I[f N20 program segment is
G91, it’s increment movement. When starting to execute the N20 program segment, the absolute
coordinate value will be changed to the coordinate value in G57 coordinate system.

Z

N20Go Xe,Ze (855,25.5)
(85.5,255)

N

Y

(200. 0, 20. 0)
Y

G55

After starting the system and returning to machine zero, the workpiece coordinate system 1~6 are
established. Select G54 (workpiece coordinate system) when starting the system. The absolute
position of the position interface is at the coordinate value of the current coordinate system.

2. Display and input of workpiece zero

In recording or editing mode, you can press norn to move the cursor to X, Y, Z, or A
axis, select the corresponding workpiece coordinate system from G54, G55...... G359, input the part

zero offset and press ntfe‘;;} key to set it as the zero offset of workpiece coordinate system, or press

EOB key to set the current machine coordinate as the zero offset of the workpiece coordinate.
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Coordinate parameter ~ Record mode Program SN 3336 2007/05/09 09:40:09
1. Workpiece coordinate G54, X (mm): +0.000 Programming rate: 8000
G54, Y (mm): +0.000 Feed speed: 8000

) Feed rate: 100%
G54, Z(mm): +0.000 Manual speed: 1000

G54, A(mm): +0.000 Manual rate: 100%
G54, B(mm): +0.000 Zero speed: 1000
G54, C(mm): +0.000 Tool: TOO
2. 2. Workpiece coordinate G55, X (mm): +0.000 S/ICK/?& ?/?88 18\/[36;)(1)\210

G55, Y (mm): +0.000 Machine coordinate:X+0208.987
G55, Z(mm): +0.000 Y+0050.996
G55, A(mm): +0.000 7+0020.000
G55, B(mm): +0.000 A+0000.000
G55, C(mm): +0.000 B+0000.000
3. 3. Workpiece coordinate G56, X (mm): +0.000 +0000.000

Processing time: 00:02:51
Number of processed part: 1
Status: Stop

G56, Y (mm): +0.000

Ijl Coordinate parameter Page 1 Handwheel increment:0.010 current
axis: None
Machine is OK
<& \ System \ Coordinate \ Network \ Settings \ Management | System |

3. Settings of network parameters

In system parameter interface, you can press the left and right cursor keys to switch to network
parameter interface and press n nkey to move the cursor. (In recording mode, you can set the

IP address, gateway, and subnet mask of CNC4860, IP address of upper computer, and the port number
of online processing software. The setting methods are the same as those on computer, but the IP
address in LAN should not conflict. Other options are set according to specific circumstances)

Network parameter Record mode Program SN 3336 2007/05/09 09:40:09
Programming rate: 8000
Feed speed: 8000
. 0,
1. IP address: 192.168.0.100 ﬁjﬁuﬁt‘;gggz/‘l’ooo
2. Gateway: 192.168.0.1 Manual rate: 100%
3. Subnet Mask: 255.255.255.0 Zero speed: 1000
4. Computer IP address: 192.168.0.150 Tool: TOO
5. MAC address: G code: GOO S: 6000
M: M03 M08 M33 M10
85.136.218.68.153.238 Machine coordinate: X+0208.987
6. Computer port S/N: 2048 Y+0050.996
Z+0020.000
A+0000.000
B+0000.000
C+0000.000
Processing time: 00:02:51
Number of processed part: 1
Status: Stop
Ijl Network parameter Page 1 Handwheel increment:0.010 current
axis: None
Machine is OK
g \ System \ Coordinate \ Network \ Settings \ Management | System |

4. Settings
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Setting parameter switching (0: system parameter can be modified; 1: system parameter cannot be
modified)

Selection of addition panel (0: do not use additional panel; 1: use additional panel)

Selection of servo alarm level (XYZABC axis 0: low level effective; 1: high level effective)
Whether to choose network online processing (0: No; 1: Yes; for large CNC processing file, you
can select network online transmitting and processing)

Selection of zero effective level (XYZABC axis 0: low level effective; 1: high level effective)
Selection of limit effective level (XYZABC) axis 0: low level effective; 1: high level effective)
Axis pulse direction logic (Set the XYZABC axis direction logic, 0: positive logic; 1: negative
logic; note: it’s required to restart the system after the settings)

Press the keys on the left side to return to the previous main menu.

Settings Record mode Program SN 3336 2007/05/09 09:40:09
Parameter switching 0 Programming rate: 8000
Whether to use additional panel to operate 0 Feed speed: 8000
Effective level of X axis servo alarm 0 Feed rate: 100%

Effective level of Y axis servo alarm 0 Manual speed: 1000
Effective level of Z axis servo alarm 0 Manual rate: 100%
Effective level of A axis servo alarm 0 Zero speed: 1000
Effective level of B axis servo alarm 0 Tool: TOO

G code: GO0 S: 6000
M: M03 M08 M33 M10
Machine coordinate: X+0208.987

Effective level of C axis servo alarm 0
Whether to select online processing 0
X axis zero effective level 0

Y axis zero effective level 0 Y100§0.996
Z axis zero effective level 0 7Z+0020.000
i i A+0000.000

A axis zero effective level 0
B axis zero effective level 0 B+0000.000
C+0000.000

C axis zero effective level 0

R . P i ime: 00:02:51
X axis limit effective level 0 rocessing time: 00:02:5

Number of processed part: 1

) Status: Stop
[ 0O Settings ~ Page 1 Handwheel increment:0.010 current
axis: None
Machine is OK
<£5. | System | Coordinate | Network | Settings | Management | System |
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1.2.5 5. Diagnosis display setting

In manual mode, you can press [Diagnosis] [l mka §isoftware key to enter the I/ O diagnosis

interface, and press [Input] and [Output] to switch between the input and output diagnosis
interfaces. The main function is to test the input / output status of machine.
The input diagnosis includes basic input, extended input and other inputs.

You can press , , or @alsfkey to switch the display interface, and when the input

signal of corresponding point is effective, it is displayed in red.
The basic input of machine is corresponding to 37-pin interface of XS1 machine input. For detailed
definition and purpose, please refer to section—Connection.

Input diagnosis

Manual mode Program SN

3336

2007705709 09:40:09

Basic input of machine

X positive limit
10

X negative limit 11

Y positive limit
2

X positive limit
10

Z positive limit
14

Z negative limit I5

A positive limit
16

A negative limit
17

X axis origin I8

Y axis origin I9

Z axis origin
110

A axis origin 111

Programming rate: 8000
Feed speed: 8000

Feed rate: 100%
Manual speed: 1000
Manual rate: 100%
Zero speed: 1000

Tool: TOO

G code: GOO S: 6000

B axis origin I12 | C axis origin I13 IN14 IN15 M: M03 M08 M33 M10
Machine coordinate:X+0208.987
IN16 Adjusting tool 117 IN18 IN19 Y+0050.996
Z+0020.000
Start 120 Pause 121 Emergency Main axis alarm A+0000.000
stop 122 123 B+0000.000
Touch tool Tool setting 125 IN26 IN27 C+0000.000
setting 124 Processing time: 00:02:51
IN28 IN29 IN30 IN30 Number of processed part: 1
Status: Stop
Handwheel increment:0.010 current
is: N
Basic input F4 Extended input F5 Other inputs F6 axis: one
Machine is OK
L | Input | Output | | | | |

The extended input of machine is corresponding to extended 25-pin interface of XS5 machine
input. For detailed definition and purpose, please refer to section—Connection.
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Input diagnosis Manual mode Program SN 3336 2007/05/09 09:40:09
Extended input of machine Programming rate: 8000
Feed speed: 8000
B positive limit I | B negative limit I 33 C positive limit | C negative limit | Feed rate: 100%
32 134 135 Manual speed: 1000
|IN36 | |IN37 | |IN38 | |IN39 | Manual rate: 100%
Zero speed: 1000
IN20  |[Nal _ |[Naz ___ |[N&3 | | ‘ToaToo
[IN44 | [[N45 | [[IN46 | [IN47 | | G code: GOO S: 6000
M: M03 M08 M33 M10
|IN48 | |IN49 | |IN50 | |IN5 1 | Machine coordinate:X+0208.987
[IN52 | [IN53 | [IN54 | IN55 | Y+0050.996
7+0020.000
A+0000.000
B+0000.000
C+0000.000
Processing time: 00:02:51
Number of processed part: 1
Status: Stop
Handwheel increment:0.010 current
Basic input F4 Extended input F5 Other inputs F6 axis: None
Machine is OK
= | Input | Output | | | | |

Other inputs are corresponding to XS6 handheld box, XS7 X axis, XS8Y axis, XS9Z axis, XS10A axis,
XS11B axis, and XS12C axis pulse interfaces. For detailed definition and purpose, please refer to
section—Connection.

Input diagnosis Manual mode Program SN 3336 2007/05/09 09:40:09
Other inputs Programming rate: 8000
Handwheel X Handwheel Y axis | Handwheel Z axis I | Handwheel A Feed speed: 8000

axis I 56 157 58 axis I 59 Feed rate: 100%

Handwheel start | Handwheel stop Handwheel Handwheel 0.1 1 | Manual speed: 1000

60 61 emergency stop 62 | 63 Manual rate: 100%

Handwheel 0.01 | Handwheel .00165 | X axis ALMI 66 Y axis ALMI 67 | Zero speed: 1000

164 Tool: TOO

Z axis ALMI 68

A axis ALMI 69

B axis ALMI 70

C axis ALMI 71

G code: GOO S: 6000
M: M03 M08 M33 M10

X axis ECZI 76

Y axis ECZI 73

Z axis ECZI 74

A axis ECZI 75

Machine coordinate: X+0208.987
Y+0050.996

B axis ECZI 76

C axis ECZI 77

X axis ECAI 78

X axis ECBI 79

7+0020.000
A+0000.000

Y axis ECAI 80

Y axis ECBI 81

Z axis ECAI 82

Z axis ECBI 83

B+0000.000

A axis ECAI 84

A axis ECBI 85

B axis ECAI 86

B axis ECBI 87

C+0000.000
Processing time: 00:02:51

Number of processed part: 1

C axis ECAI 88 C axis ECBI 86 Additional C axis ECAI 88
mergency stop 92 Status: Stop
SRR b Handwheel increment:0.010 current
is: N
Basic input F4 | Extended input F5 | Other inputs F6 axis. vone
Machine is OK
= | Input | Output | | | |

Output diagnosis include basic output, extended input and other

input

You can press or i akef key to switch the operating display interface.

The basic output of machine is corresponding to 25-pin interface of XS2 machine output. For
detailed definition and purpose, please refer to section—Connection.
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Output diagnosis Manual mode Program SN 3336 2007705709 09:40:09
Basic output of machine Programming rate: 8000
Main axis Main axis reverse | Illumination 2 7 Cooling A3 Feed speed: 8000
positive rotation 0 | rotation 1 Feed rate: 100%
8 Cooling B4 9 Lubricate 05 X adjusting tool | Y tool changing | Manual speed: 1000
06 07 Manual rate: 100%
Z blowing 08 4 Clamp 09 5 Feed 010 6 Start the light | Zero speed: 1000
011 Tool: TOO
M close the light | S alarm lamp 013 | T discharge 1 discharge scrap G 'COde: GO0 S: 6000
012 materials 014 019 M: MO3 MO8 M33 M10
2 tool magazine 3 tool magazine A Backup 018 F Backup 019 Machine coordinate:X+0208.987
+016 017 Y+0050.996
EOB main shift | | -main shift 2 Main shift 3 Main shift 4 ii%%%%'%%%
B+0000.000
C+0000.000
Processing time: 00:02:51
Number of processed part: 1
Status: Stop
Handwheel increment:0.010 current
Basic input F4 | Extended input F5 axis: None
Machine is OK
. | Input | Output | | | | |

The above output points OT00---OT23 are corresponding to
[OIINI[GII7II8IONXILY IZI41I51[6]IMITS]ITI[1][2](3][F] [H][EOB][-][0] and [.] keys on the panel.

The extended and pulse outputs are corresponding to 25-pin interface of XS3 machine extended
output, as well as XS7 X axis, XS8Y axis, XS9Z axis, XS10A axis, XS11B axis, and XS12C axis pulse
interfaces. For detailed definition and purpose, please refer to section—Connection.

Output diagnosis Manual mode Program SN 3336 2007/05/09 09:40:09
Extended and pulse output Programming rate: 8000
0 Backup 024 | N Backup 025 | G Backup 026 | 7 Backup 027 | Feed speed: 8000

Feed rate: 100%
8 Backup 028 | 9 Backup 029 | X Backup 030 Y Backup 031 | Manual speed: 1000

Manual rate: 100%
Z Backup 032 | 4 Backup 033 5 Backup 034 6 Backup 035 | Zero speed: 1000

Tool: TOO
M Backup S Backup 037 | T Backup 038 1 Backup 039 | G code: GOO S: 6000
036 M: M03 M08 M33 M10

Machine coordinate:X+0208.987
2 Backup 040 | 3 Backup 041 A Backup 042 F Backup 043 V+0050.996
EOB Backup | - Backup 045 0 Backup 046 . Backup 047 Z£+0020.000
044 A+0000.000

B+0000.000
H X axis 048 | CY axis 049 Switch Z axis Input A axis C+0000.000
050 051 Processing time: 00:02:51

Modify X Delete C axis Number of processed part: 1
axis 048 053 Status: Stop

Handwheel increment:0.010 current

— - axis: None

Basic input F4 \ Extended input F5 \
Machine is OK
gL | Input | Output |

- 133 -




JIDTECH ADT-CNC4860 Milling Controller

The above output points OT00---OT53 are corresponding to
[OIIN]IGI[7I8IONXIY IIZ1[41[51[6]IMI[STT][1][2][3][F]
[H][EOB][-][O][.][H][C][Shift][Enter][Modify] and [Delete] keys on the panel.

Output diagnosis methods:

Select manual mode — press [Diagnosis] [ mkefl — select output diagnosis interface — press

O P main axis positive rotation signal output (main axis positive rotation starts) — press O P
main axis positive rotation signal stops (main axis positive rotation stops).
1.2.6 6. Alarm display
Alarm message Manual mode Program SN 3336 2007/05/09 09:40:09
1. Emergency stop Programming rate: 8000
6. Z axis positive limit Feed speed: 8000

Feed rate: 100%

Manual speed: 1000

Manual rate: 100%

Zero speed: 1000

Tool: TOO

G code: GOO S: 6000

M: M03 M08 M33 M10

Machine coordinate: X+0208.987
Y+0050.996
7Z+0020.000
A+0000.000
B+0000.000
C+0000.000

Processing time: 00:02:51

Number of processed part: 1

Status: Stop

Handwheel increment:0.010 current

axis: None

Machine is OK
el Position Program | Offset Parameter Diagnosi | Alarm =
S

III. Description of operating mode

1.2.7 1. Selection of operating mode
Additional panel
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2]

FCNC6A [ e

St.z.n;dby. .li.l-llL St;;b. Alal:ﬂ_l, Pov@'&', Not. Jsed

Operating mode Manual/Auto rate Main axis rate
&1 &0 & 3
(3] 2 op > @y x> ; i ON
Single-step M01 Skip Handwheel operation Machine lock! ; .
@aaa -

'F11‘| |F12' |F13| |F14|
L J e . ____J L

Power supply A

w.
Emergency (v e e o ] l.l.l.lﬂlﬂl

stop
. . R - | Exchange tool Tool magezine +Toolmagazine: .
O @ @ O G @ @

ERlet LT Program Door

protection  protection
@

Manual
rd Handwheel

You can rotate the mode shift [Edit], [Auto], [Record],

[Manual], [Handwheel], [Single-step], and [Clear] on additional panel to enter the corresponding
operating mode.

S/N Name Purpose

edition of program, and the setting of system parameters, coordinate parameters,

1 [Edit] offset parameters, network parameters, setting parameters and administrative
password
2 [Auto] start/stop the processing code program, adjust the main axis speed and feed rate

manual operation of all axes, clear the relative coordinate, operation of auxiliary

3 [Manual] function and diagnosis function, adjust the manual rate
4 [Clear] Program reset, machine reset
5 [Single-step] increase value by single-step, move XYZABC coordinate axes
6 [Handwheel] operate the handwheel to control XYZABC axes to move
7 [Record] MDI operation, USB disk operation, serial port operation, and edition setting of

parameter

-135-



JIDTECH ADT-CNC4860 Milling Controller

I'V. Manual operations

1.2.8 1. Continuous manual feed operations

Rotate the mode shift to manual mode to select the manual operation mode.

Handwhee

Select X+, X-, Y+, Y-, Z+, Z-, A+, A-, B+, B-, C+, and C- axes. The
machine tool is moved along the direction of selected axis.

In [Manual] mode, in interface displaying the position, rotate the manual
rate shift to change the manual rate, which could be set between 0 and 150%.

1.2.9 2. reset relative position

Reset relative position: press X ub Y vl “ w ©of A g key on CNC4860 panel
in the relative position interface in manual mode, the address of pressed key will become

green and flash. Then, press Ef:f key, the corresponding position of the flashing

address will be reset to 0. When you press X ol Y vl 4 w ©or A g key again or

change the interface, X, Y, Z, or A will not flash any more.

1.2.10 3. Operations of manual auxiliary functions
1 Tool change

o
In [Manual] mode, press =2 key and the tool rest will be rotated for changing for the next

tool.

2 Main axis positive rotation
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In [Manual] mode, press iﬁ‘% key and the main axis will be rotated in positive direction.
3 main axis stop

In [Manual] mode, press key and the main axis will be stopped.
4 main axis reverse rotation

In [Manual] or [Single-step/Handwheel] mode, press key and the main axis will be rotated

in reverse direction.

5 Cooling 1, Cooling 2

In [Manual] mode, press any one of }‘gﬁl‘l and }‘;“;2 keys and the corresponding cooling
motor will be started. Press it again and the cooling motor will then be closed.

6 Lubrication

In [Manual] mode, press i;::i' key and the corresponding lubrication will be on while press it

again the lubrication will be off.

- _-. If
Others, such as illumination, RN blowing, ﬁadjustor, tool magazine
+, tool magazine -, adjusting materials, mdumping, -1 feeding,

chip cleaning, etc. are as the same as the lubrication operations. For detailed output control

and the corresponding M code function, please refer to definition of output pin in <Connection>.

1.2.11

V. Auto operation
1.2.12 1. start of program

5.1.1 operating of storage

Select the program and auto mode, make sure it is in “Continuous” mode and the initial position is
correct, then press [Reset] and [Start] keys, the program will start operating immediately. You can
press [Stop] key to stop executing the processing program.

i

5.1.2 MDI operating

Select the recording mode, press [MDI] [ g#¥dlkey to enter MDI operating interface, input the
A
INSERT

program of MDI program segment will be executed. You can press [Stop] key to stop executing the
processing program.

L

words to be executed and press key. After entering the required data, press [Start] key and the
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1.2.13 2. stop of auto operation

There are two ways to stop the auto operation. One is to input stop order in
where it is to stop in advance via the program, and the other way is to use the
button on control panel.

5.2.1 Program stops (M0O0)

After the program segment containing MO0O is executed, the auto operation is
stopped and the mode data are stored. After the reset, press [Start] key and the
program will continue to execute.

5.2.2 Program ends (M30)

(1) represent the end of main program
(2) stop the auto operation and change to reset state
(3) return to the beginning of program

5.2.3 Pause

In auto operation, you can press [Pause] key on control panel to enable the auto
operation to pause.

When the [Pause] key is pressed, the machine will have the following states.

1) when the machine is moving, the feed is decelerated and stopped.

2) when executing pause (G04), cease and pause

3)after executing the action of M, S, and T, stop

press [Start] and the program will continue.

5.2.4 Reset

I
RESET
will be cancelled, and the cursor will return to the beginning of program while the
state is changed to reset state. If reset is done during the operation, the machine

will decelerate and stop.

Press key, and the auto operation will be ended, the auxiliary function

1.2.14 3. feed rate adjustment in auto operation

In [Auto] mode, in the interface of display position, you can rotate the auto rate
shift to change the manual rate. The range of the rate is 0~150% (with 10% per shift) . The feed
rate is specified by F instruction or parameters.

Manual/Auto rate
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1.2.15 4. Single program segment
‘B
BER

current program segment. If you press [Start] key again, it will execute the next
program segment and stop. This allows you to check the program.

In auto mode, press key and the system will stop after executing the

Start
Start Start
— —
Start 7
C_ 1

2%%%% ézzf,ff’/’, Stop

,f/// Stop Stop
/ Work
y piece
Stop

1.2.16 5. Skip the program segment

R
RN

]
In auto mode, press % key and the indicator will be on. At this time, the system will skip

the program segment automatically when it is executed to program segment with “/”
and start executing the next one. This function is to make the program segment with “/”” in program to
be invalid.

VI. Zero fill

1.2.17 1. return to reference point manually

There is a special mechanical position on CNC machine tool, in where you can set
the tool change and the coordinate system. This position is called as the reference
point. Generally, when the power supply is connected, the tool is moved to the
reference point first. Use the corresponding keys on control panel to move the tool to
reference point, this operation is called returning to reference point manually.

Reference point

|
/

&
b
I
I

Tool
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Switch the mode shift key to reset mode. At this time,
press X-, Y-, Z-, A-, B-, and C- keys, the corresponding axis will then return to the
mechanical reference point.

Select the way of returning to zero, which will be different due to the difference
of the value of parameter “Zero mode”.

When the value is 0, it means there is no zero switch.

When the value is 1, it means there is one zero switch.
In addition, using the program instruction, it is also possible to make the tool to
return to the reference point. This is called returning to reference point
automatically.

VII. Single-step/Handwheel operation

1.2.18 1. Single-step feed

key to “Single-step” mode, and

select [Single-step] operating mode. The operating mode column on LCD will
show words “Single-step mode”.

Select the moving distance n m key, and press the

manual axis-moving key. The axis moves once each time you press this key.
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JADTECH
1.2.19 2. Handwheel feed

Switch the mode shift L key to “Handwheel” mode and select

the [Handwheel] operating mode. The operating mode column on LCD will show words
“Handwheel mode”.

Select the handwheel axis (Rotate the axis selection button on handwheel
control box to select [X][Y][Z] or [A] axis shift, the selected handwheel axis will
be displayed behind “Current axis”. Rotate the moving distance selection button
on handwheel control box to select [0.001][0.01] or [0.1] shift) and rotate the
handwheel. Rotate it clockwise or anti-clockwise to select the moving direction.

Z

@_\
L T a40
ERLIN
doig

dojs AouaGrowyg THONI—LOF

1.3 VIII. Edition operation

1.2.1 1. Preparation before program storage and edition

Switch the mode shift key to [Edit] mode, and you can
then select the program interface to edit the program.

1.2.2 2. Save the program in storage

In [Edit] mode, press orkey to select the program interface, use the

keys to enter the address O B and program number, and then press IﬁE‘z‘T key; by

doing this, the program number is saved. After that, input every word of the

program with keys, and then press IﬁE‘i‘T key to save the input program.

Note: P, Q,R,U,V,W,B,J,K, L,D, E,and | keys are surrogate keys. You can insert

it by pressing the shift key first.
2007/05/09 09:40:09

Edit mode Program SN 3336 \

| Program editing
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03366 Programming rate: 8000
(PROGRAM NAME - 1) Feed speed: 8000
(DATE=DD-MM-YY - 14-01-07 TIME=HH:MM Feed rate: 100%
- 10:41) Manual speed: 1000

N100G21 Manual rate: 100%
N102G0G17G40G49G80GI0 Zero speed: 1000
(TOOL - 2 DIA. OFF. - 2 LEN. - 2 DIA Tool: T00
- = 22.) G code: GOO S: 6000
mg% M: M03 M08 M33 M10
N106GOGO0G54X~144 . 829Y-30. A0 . S10000M3 Machine °°°rdmate'X;f§8§(')998; 6
N108G43H2Z20. ’

Z+0020.000
N110Z5. A-+0000.000
N112G1Z0.F4000. )
N114Y30. B-+0000.000
N116X-147.829Y-30. o €+0000.000
N118Y30. Processing time: 00:02:51
N120Z5. Number of processed part: 1

) Status: Stop

GR2e——————————— Enter data line Handwheel increment:0.010 current axis: None
Machine is OK
<5 | Program | MDI | Directory | Communication | Graph | File |

1.2.3 3. Program searching

If the storage has stored many programs, when displaying the program, it
always displays the program that the current program pointer points to. This
program pointer would not loss even in case of power down. You can call the
required program by searching and edit or execute the program, which is called

program searching.

(1) Searching methods (Edit or auto mode)

O

Press address

P key, input the number of program that you want to search, and

press cursor key n If the input data is wrong, you can press ng key to

search again.

After the search, the searched program will be displayed on LCD and the program
number will be shown on the top right corner of interface. If the required program
is not found, an error prompt will be displayed.

(2) Scanning method

Press address O P and the cursor key n When in edit mode, you can press

address key O P and then press cursor keyn to display the saved program

one by one.
1.2.4 4. Adding program
O

Press address P

and input the program number that you want to add, and

press 7B A key, the corresponding new program segment will then be saved in the

INSERT

storage. If there is a repeated program, it will give an error prompt. The new added
program can be edited, modified or deleted as the following method. The new

program is as follows:
OXXXX
%

Note: XXXX is the corresponding program number. If there is repeated program, the system

will give an error prompt.
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1.2.5 5. Deleting program
O

Press address P

and input the program number that you want to delete, and

press nﬂﬁs key, the corresponding program in storage will then be deleted. If the

required program number is not found, the system will give an error prompt.

1.2.6 6. Deleting all programs

Delete all programs in the storage.
Press address key O P input-9999 and press the delete key to delete all the
programs.

1.2.7 7. Inserting, modifying, deleting word

The content of program saved in storage can be changed.
In [Edit] mode, select the program that you want to edit and search the word you
want to edit. There are two methods as follows:
(A) by SCAN
(B) after searching the word, perform modification, insert and delete operations
on word

8.7.1 Searching the word
(1) Scanning method

Scanning word by word

(A) Press cursor key norn, and the cursor will be moved word by word

following the sequence direction, which means the system will show the cursor
behind the address of selected word.

(B) Press cursor key norn, and the cursor will be moved word by word

following the reverse direction, which means the system will show the cursor
behind the address of selected word.

(C) If you keep pressing nnor nn, the system will move the cursor
quickly automatically and continuously.

(D) Press key, the interface will be paged down and the cursor will be moved
to the beginning of next page.

(E) Presskey, the interface will be paged up and the cursor will be moved to

the beginning of previous page.
(F) Press PD or PU key continuously, and the system will page down or up quickly
and automatically.

(2) Methods to search words
Search the specified words from the position where the cursor is located.

(A) Input the address X

o o v o R I R D BB
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(C) Press cursor key nto start searching downward, and press nto

start searching upward.

Note 1: If you input S1, you cannot search S12
Note 2: To search S09, you cannot search by just entering S9. You have to input
S09.

(3) Methods of searching with address
Search the specified address at the sequence direction from the current
position.

(A) by pressing address G R

(B) by pressing cursor key n; if you are pressing n, the system will

search at the reverse direction.
(4) methods to return to the beginning of program

(A) Method 1: Press

i

RESET key (select program interface in edit mode). When

returning to the beginning, the system will display the content of program
from the beginning.

(B) Method 2: input the program number by O P mm
and press n

(C) Method 3: press address key O P and press cursor keyn

8.7.2 Inserting word
Before searching the word that you want to insert, input the address and

numbers that you want to insert and press I:EE‘;‘T key.

8.7.3 Altering word

When the word you want to alter has been searched, input the address and

data to be altered and press ﬁg key, the new input word will then replace

the word that current cursor points to.
8.7.4 Deleting word

When the words to be deleted have been searched, press delete key and the current
word will be deleted.

1.2.8 8. Storage capacity

(1) Capacity of memory program: total capacity 56M bytes, each working area of
processing program has the maximum 20M bytes

(2) Tool compensation data: 48 groups, in which length compensation has 24
groups and radius compensation has 24 groups.

1.2.9 9. Download of program

(1)Download via USB communication: Use USB cable to connect the
computer and CNC4860 controller, rotate the mode shift selection

controller to <Record> mode -2>press £ > press <Catalog> to

PROG
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show ‘File catalog’ interface > press letter key G R (connect to

computer) to enter the USB communication state. Find the folder “PRG”
under the USB disk catalog and add the files to be processed in this folder.
After the operation, disconnect the computer and controller, and

press %f key, the USB transmission program will then be ended. (Note:

File name of OXXXX should not be repeated; otherwise, one of the files is
taken as the processing file)

Note: The format of processing file should be xxxx.CNC (for example,
0000.CNC). For the content, it should be begun with OXXXX (X is the number
from 0 to 9) and ended with %; otherwise, the download of the file cannot be
received. For example:

00001
G90G17G40G80
G0X0Y0Z0
G1X100Y100Z2100
M30

%

(Note: File name of OXXXX should not be repeated; otherwise, one of the files
is taken as the processing file)

(2)Download via network:

Install the software downloaded from the Internet on computer and then
double click tftpclient.exe to open the software as follows:

Bl CHC File Het TOOL M=

send CNC4840 IF Addr

Open CNC File |

192.168.0.100  ~|

Computer CHC File And Directory
0000, CHC

send CHC File

- 145 -



JIDTECH ADT-CNC4860 Milling Controller

Send CNC4860 IP Addr: It’s the IP address of CNC4860 controller, which can be edited or
selected from the drop-down text box. It is possible to add or reduce the item of IP
address by editing IpAddr.ini file in the catalog of tool downloaded from Internet.
IpAddr.ini file can be opened and edited by any text editor, and the editing format is as
follows:

192.168.0.100
192.168.0.90

192.168.0.106
192.168.0.120

Just edit the IP of every CNC4860 controller in accordance with the above format in
IpAddr.ini file.

CNC4860 CNC File And Directory: the directory and file name of CNC files that sent to
CNC4860 controller (note: the directory file is \PRG\xxxx.CNC, x is number or character, for
example 0000.CNC 0001.CNC).

Computer CNC File And Directory: the file directory and name of CNC processing files in
local computer that sent to CNC4860 controller (Note: processing file can be selected from the
computer directory by clicking <Open CNC File> button); if the CNC processing file in local computer
does not have directory, the system will search for the file from the directory of network download
software.

Send CNC File: Click this button to transmit the CNC processing file (Note: this file should exist)
(selected in the third step) to lower CNC4860 controller, but the IP address should be corresponding to
that of relevant CNC4860 controller.

IX. Recording operation
MDI operation

In [Record] mode, press [MDI] g#Mkey to enter the MDI interface, input the words

to be executed and press [Insert] Iﬁéﬁ& . After enter all required data, press number

key 7or [Start], the system will then run the program segment. When the

operation is stopped, it can also continue executing the MDI operation.
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MDI operation Record mode  Program SN 3336 2007/05/09 09:40:09
Program segment Mode value Programming rate: 8000
G02 X+0100.000 G900 X+0208.987 Feed speed: 8000
G90 Y+0000.000 G17 Y+0050.996 Feed rate: 100%
7 G91 Z+0020.000 Manual spee'd: 1(3’00
A G98 A+0000.000 Manual rate: 100%
- Zero speed: 1000
B G80 A+0000.000 Tool: TOO
C G49 A+0000.000 G code: GOO S: 6000
J G40 M: M03 M08 M33 M10
K Machine coordinate: X+0208.987
R+0050.000 Y+0050.996
M 7+0020.000
T A+0000.000
B+0000.000
S C+0000.000
P Processing time: 00:02:51
Q Number of processed part: 1
F Status: Stop
Handwheel increment:0.010 current axis: None
Machine is OK
= | Program | MDI | Directory | Communication | Graph | File |

X. Composite key

When operating without additional panel, the setting parameters allow the key functions of
additional panel to be achieved on control panel. These keys have the functions of additional
panel only when in special operation mode and display mode. the composite function of key
would not affect the original functions. The following composite keys have the same function
as the corresponding key on additional panel.

(Note: the composite key can be used only in position display mode and the operations of key
are the same as the corresponding key on additional panel.

List of composite key

Operation mode Display mode Composite key Function
A Switching between Single
INSERT Segment and Continuous
7C

Program started

Program stopped
n n increase and decrease of feed rate
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N
t

[Manual] [Position] Move at X axis + direction

(9)]
}

Move at X axis - direction

Move at Y axis + direction

co
- - (]
)

)%
g -

Move at Y axis - direction

Move at Z axis + direction

Move at Z axis - direction

Move at A axis + direction

—_ (%) |
- N n & -~

w
—

Move at A axis - direction

Move at B axis + direction

(8]
_z

Move at B axis - direction

Move at C axis + direction

Move at C axis - direction

adjust the manual rate

adjust the main axis rotation

nu I
nn )

speed
e MO08/M09 switching
ALTER
i) B M32/M33 switching
DELETE
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EOCB M3 (main axis rotated normally)

L M4 (main axis rotated reversely)

=

| M5 (main axis stops)

X axis returned to mechanical
ZEero

(@)
}

Y axis returned to mechanical
Zero

Z axis returned to mechanical

(%] L)
n & - 2

Zero
[Clear] [Position]
g - A axis returned to mechanical
) Z€ero
B axis returned to mechanical
Zero
C axis returned to mechanical
Zero
F L Single-step increment 1.000
H D Single-step increment 0.100
[Single-step] [Position]
C E Single-step increment 0.010
Single-step increment 0.001
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Annex 1 Specification list

Function Name

Control axis Control axis

Number of axis controlled

simultaneously
Input Minimum setting unit
instruction
Minimum move unit
Maximum instruction value
Quick feed speed
Feed
Range of feed speed, feed per minute
feed per turn
auto acceleration/deceleration
Feed rate
Manual Manual continuous feed
Return to reference point manually
Single-step/handwheel function
. Positioning, linear interpolation
Interpolation OSIHIONINg, car INLerpo on,
circular interpolation
Adjusting |Trial operation, single program
function segment
Coordinate |Pause (s/microsecond)
system and
pause
Settings of coordinate system
Auto setting of coordinate system
Operating |MDI, auto, manual, single-step,
mode edit
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Specification
6 axes (X, Y, Z, A, B, C)

4 axes for linear interpolation,
2 axes for circular
interpolation

0.00lmm

0.00lmm
+£9999.999 mm

X axis, Y axis, Z axis, A axis:
9999mm/minute (maximum
value)

1~9999mm/minute
0.0001~500.0000 mm/turn
Yes

10~150%

Yes

Single axis/several axes return
to reference point at the same
time

Yes

G00,G01,G02/G03

Yes

G04 X/P_

G92

Yes

Yes
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Safety Software limit check Yes
function
Emergency stop Yes
Storage capacity, numbers of Total capacity 32M bytes, 512
Program . .
stored program working areas, each of which
storage and
edition has 4M bytes, capable of
storing 10000 programs
Program editing Insert, modify, delete, cancel
Program number, order number, Yes
address, word searching
Decimal programming Yes
Displa 320%240 dot matrix 5.7” color
play LCD display
Position, program, tool Yes
compensation, parameter, diagnosis,
alarm, figure, etc.
M, S, T |Auxiliary functions M2 digit

function

Main axis function

Tool function

Compensatio [tool compensation storage
n function

S2 digit (shift) S3-5 digit
(analog)

TOI~18

+7 bit, 36 groups

Backlash Compensation Yes

Other specification of circular arc Yes
functions radius R

Gear ratio Yes

starting program in any position Yes

1.2.10

1--12: setting of gear ratio

Annex2. Parameter list

X axis CMR (X_CMR)

X axis CMD (X_CMD)
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Y axis CMR (Y_CMR)
Y axis CMD (Y_CMD)
Z axis CMR (Z_CMR)
Z axis CMD (Z_CMD)
A axis CMR (A_CMR)
A axis CMD (A_CMD)
B axis CMR (B_CMR)
B axis CMD (B_CMD)
C axis CMR (C_CMR)
C axis CMD (C_CMD)

When the leading screws of different pitches are matched with motors of different

step angles or servo motors of different pulse counts, or combined using different change

gears, it is possible to allow the programming to be consistent with the actual moving
distance by setting the gear ratio.

CMR/CMD =P/(Lx1000)

CMR: Command multiplication ratio

CMD: Command frequency division factor

P: pulse per turn of motor

L: Moving length of machine tool per turn of motor (mm)

The value of CMD/CMR is actually the pulse equivalent, which is the corresponding
moving distance of each pulse, unit in 0.00 1 mm.

Example 1: the motor rotates a circle every 5000 pulses, and the machine tool moves Smm every
time when the motor rotates a circle, that is

CMR/CMD=5000/ (5*¥1000) =1/1
In this way, it is possible to set CMR=1, CMD=1. The pulse equivalent is 0.001 mm.

Example 2: the motor rotates a circle every 5000 pulses and the machine tool moves
10mm every time when the motor rotates a circle, that is

CMR/CMD=5000/ (10*1000) =1/2

In this way, it is possible to set CMR=1, CMD=2. The pulse equivalent is
0.002mm.

Unit: None
Range:1-9999
13--18: Quick-move rate of X, Y, Z, A, B, and C axes
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This speed is the speed used by GO0 instruction.

Unit: mm/minute

Range:1-9999

19--24: Initial rate of X, Y, Z, A, B, and C axes

It is the initial speed when accelerating and decelerating, used in GOO instruction, and
manual and zero motion.

When using stepper motor, it is recommended to adopt a speed of 1-2 revolutions for the
motor. The machine tool moves Smm every time when the motor rotates a circle, 1-2
revolutions per second is 5-10mm/s, converted to mm/minute, the initial speed can be set as
300-600mm/minute.

For servo motor, it is best to have no vibration when it is started and stopped. Too high
the speed may produce vibration when operating and cause the stepper motor to loss step.

Unit: mm/minute

Range:1-9999

25--30: Acceleration of X, Y, Z, A, B, and C axes

It is the parameter used in acceleration and deceleration, which refers to the time
required from the initial rate to quick-move rate when accelerating. The same as that in
deceleration. It is used in GOO instruction, and manual and zero motion.

For stepper motor, the acceleration is recommended to be 500mm/s. If it’s faster than
500mm/s, it may cause losing step. Too slow the acceleration will extend the acceleration
time, which cannot achieve the maximum speed.

For servo motor, the acceleration can be set higher; however, too high the acceleration
would increase the vibration.

Unit: mm/s

Range:1-9999

31--38: Soft limit

X axis positive soft limit, X axis negative soft limit, Y axis positive soft limit, Y axis
negative soft limit, Z axis positive soft limit, Z axis negative soft limit, A axis positive
soft limit, A axis negative soft limit

Generally, there is hard limit signal on machine tool, it is not necessary to use the
soft limit. Set the positive limit as +9999.999, and negative limit as -9999.999.

If hard limit switch is not installed, software limit can be used, which takes machine
coordinate system as the base point. The positive limit and negative limit are subject to
the actual distance, unit in mm.

For software limit, it is decelerated and stopped when reaching the limit point, it
may exceed the set distance a little, which is related to acceleration time and speed.
Therefore, it is essential to set the parameter with a certain allowance.

Unit: mm

Range:-9999.999 — +9999.999
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39: Feed rate

Commands, such as GO1, G02 and GO03, are operated following the speed of F
instruction. If F instruction is not specified in the program, the above commands are

moved at speed set by the parameter. If F instruction is specified, this parameter does not
work.

Unit: mm/minute
Range:1-9999

40: Initial speed of feed

During the feeding, acceleration and deceleration operations are also taken. The

meaning is almost the same as the initial speed of every axis, except that it is acted on feed
instruction.

Unit: mm/minute

Range:1-9999

41: Acceleration of feed

During the feeding, acceleration and deceleration operations are also taken. The meaning

is almost the same as the initial speed of every axis, except that it is acted on feed
instruction.

Unit: mm/s
Range:1-9999
42--47: Backlash compensation

Backlash compensation of X, Y, Z, A, B, and C axes

Unit: Pulse
Range:0 — 1000
48: Zero returning mode

0- without origin switch
1- one origin switch

2- one speed reducing switch + one origin switch

49: Zero returning speed

It’s the speed of axis when returning to zero in zero returning mode.

Unit: mm/minute

Range:1-9999

50: Manual speed
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It’s the reference speed of each axis in manual mode.
Unit: mm/minute

Range:1-9999

51: Maximum feed rate
To ensure that the wrong F instruction would not damage the machine, and according to the
processing capability of machine tool, set the feed speed as the maximum value. When the
product of F instruction and feed rate is larger than this value, confine the speed within this
range.
Unit: mm/minute
Range: 1-9999
52: Numbers of system tool
Set the numbers of tool used on machine
Unit: Set
Range:1-32
53: M code waiting time

Unit: millisecond

Range:1-9999

54--59: Coordinate settings when X, Y, Z, A, B, and C axes are
returning to reference point

The meanings of parameters are explained in details in tool setting description.
Unit: mm

Range:-9999.999 — +9999.999

60: Line number increment

It is used in programming the program, 0 represents prohibiting generate the line number
automatically.

Unit: None
Range:0-100

61: Maximum speed of main axis
It’s the revolutions of motor when PWM exports 10V voltage.

Unit: revolutions per minute

Range:1-20000

62: Line number of main axis coder

When using main axis position coder, this value refers to the line number of coder, which
means how many pulse each revolution produces.
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Unit: line
Range:100-99999
63--68: Zero direction of X, Y, Z, A, B, and C axes

It’s used to set the zero direction of X, Y, Z, and A axes.

Unit: None
0---- returning to zero at positive direction
1---- returning to zero at negative direction

69: Feed of linear and circular interpolation
Subdivision for setting linear or circular interpolation is default as 0.2.
Unit: mm
Range:0.0--1.0

Note: This value should not be set too big. It’s generally set between 0.1 and 0.5.
It can also be set as 0.

70: G73 Retract amount in fixed cycle
Unit: mm
Retract amount in fixed cycle G73 instruction
71: G83 Retract amount in fixed cycle
Unit: mm
Retract amount in fixed cycle G83 instruction

72: Acceleration value of linear and circular interpolation
Unit: None

Acceleration value of linear and circular interpolation

73: Interpolation speed mode
Unit: None
0: Interpolation acceleration/deceleration

1: Interpolation constant speed

74: Code processing mode
Unit: None

Default as 0

75--80: Handwheel reference speed of X, Y, Z, A, B, and C axes

It’s the reference speed of axis in handwheel mode.

Unit: mm/minute
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Range:1-9999

81--83: Al--A3 axis zero offset

Unit: mm

It’s the calibration value after ABC axes returning to zero, in order to ensure the level
of worktable

84: Tool-changing speed

It’s the operating speed of machine tool when executing the tool-changing instruction,
which is determined according to the actual condition by the manufacturer.

Unit: mm/minute

Range:1-9999

85: Space between tools
Center distance of any two tools
Unit: mm

Range: 0 - 9999.999

86: Up-move value of tool changing

Z axis coordinate in horizontal tool magazine when main axis is moved horizontally,
which is also called safety height of tool changing

Unit: mm
Range: -9999.999 - +9999.999

87: X axis reference point for tool changing

X absolute coordinate of the first tool in tool magazine; regardless of horizontal tool
magazine or vertical tool magazine

Unit: mm

Range: -9999.999 - +9999.999

88: Y axis reference point for tool changing

'Y absolute coordinate of the first tool in tool magazine; regardless of horizontal tool
magazine or vertical tool magazine

Unit: mm

Range: -9999.999 - +9999.999

89: Z axis reference point for tool changing

Z axis coordinate in horizontal tool magazine when main axis is moved horizontally,
which is also called safety height of tool changing, or the Z axis coordinate when the main
axis is ready to put the tool back the tool magazine

Unit: mm
Range: -9999.999 - +9999.999

90: Tool placing coordinates of Z axis
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It’s the Z axis coordinate when the main axis releases the tool during the tool changing,
used in vertical tool magazine

Unit: mm
Range: -9999.999 - +9999.999
91: Tool fetching coordinates of Z axis

It’s the Z axis coordinate when the main axis is ready to fetch the tool during the tool
changing, used in vertical tool magazine

Unit: mm
Range: -9999.999 - +9999.999
92: Oil pumping mode of lubricating oil pump
Oil pumping mode of lubricating oil pump
Unit: None
0: oil pumping mode of non-inching lubricating oil pump
1: oil pumping mode of inching lubricating oil pump
93: Switching frequency of inching lubricating oil pump

Unit: millisecond

Range:10000 — 0

94: Dry run processing speed of handwheel

Used to set the speed of single axis motion and interpolation motion of each axis during
the dry run code processing of handwheel (default value: 500)

Unit: mm/minute

Range:0 — 10000

95: Baud rate of serial port communication

Used to set the rate (default value: 115200b/s) of serial port communication between
controller and the upper software; it should be consistent with the baud rate of serial port set by
upper computer software; reference value (9600, 38400, 115200) etc.

Unit:b/s

Range:0---200000

96: Baud rate of serial port communication

Used to set the address number for controlling the serial port communication with the upper
computer

Unit: None

Range:1---255

Note: Parameters that are not described in parameter list should not be modified,
just use the default value.
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1.2.11

Annex 3 List of alarm message

Message Meaning Solutions
Emergency Emergency stop button is resume the emergency stop
stop pressed switch

X axis limit

X axis positive limit or
negative limit effective

Move the X motor reversely in
manual mode

Y axis limit

Y axis positive limit or
negative limit effective

Move the Y motor reversely in
manual mode

Z axis limit

Z axis positive limit or
negative limit effective

Move the Z motor reversely in
manual mode

A axis limit

A axis positive limit or
negative limit effective

Move the A motor reversely in
manual mode

X axis over
travel

X axis exceeds the range of
software limit

Move the X motor reversely in
manual mode

Y axis over
travel

Y axis exceeds the range of
software limit

Move the Y motor reversely in
manual mode

Z axis over
travel

Z axis exceeds the range of
software limit

Move the Z motor reversely in
manual mode

A axis over
travel

A axis exceeds the range of
software limit

Move the A motor reversely in
manual mode

X axis alarm

X axis driver alarm

Check the X driver

Y axis alarm

Y axis driver alarm

Check the Y driver

Z axis alarm

Z axis driver alarm

Check the Z driver

A axis alarm

A axis driver alarm

Check the A driver
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1.2.12

Annex 4 List of error code

Error code

Meaning

Please reset

It’s the exit when it is not finished during

the processing, just press the [Reset] key.

To ensure the processing, the machine tool
should be at the correct initial position.

1- no enter sign in the end of
data

There should be an Enter in the end of data

2-the number of characters in
one line exceeds 255

the number of characters in one line should
not exceed 255

3- started with illegal
character

Non-standard code character is not allowed

4-G code or M code format
error

G code or M code should have 1-2 digits

5- non-supported G code

Refer to list of G code in user manual

6- non-supported M code

Refer to list of G code in user manual

7- mo figure behind the No data behind the address code
characters

X and U, or Z and W are used at the same
8- code repeated .

time

9-T code format error Refer to description of T code
10-S code format error Refer to description of S code
11-
12-sub-program number

crror

the format of P code behind M98 is wrong

13- sub-program number not
found

The specified sub-program number is not
found

14-sub-program call exceeds
9 layers

May be the sub-program calls itself, modify
the program

15-G7X-G8X
error

code format

Refer to description of G7X-G8X code

16-G7X8X code format error

17-H code format error

18-radius is not specified in
the circular interpolation

19-radius error in the

circular interpolation

- 160 -




ZADTECH

ADT-CNC4860 Milling Controller

1.2.13

20- G28, G29 are specified in
fixed cycle mode

21- axis outside the
appointed plane is instructed
in circular interpolation

22-the compensation offset
number selected by H code is
too large

23-Feeding amount Q of G73
and G83 instruction is
smaller than O

24-delay time P is not
specified in G7X and G8X
instructions

25- R plane value in hole
processing cycle G7XG8X is
larger than the initial plane

26- In radius compensation,
instruct compensation start
or logout in G2G3

27- Compensation value of
radius compensation is larger
than R wvalue of G0203
programming

28- M98/M99 is specified in
tool radius compensation

Annex 5 List of G functions

G code Group Function

GO0 Positioning (quick move)

GO1 Linear interpolation (Cutting feed)

GO02 01 Circular interpolation CW (Clockwise)

G03 Circular irllterpolat.ion CCW
(Anti-clockwise)

G04 00 Pause, stop

G17 02 XY plane selection

G18 ZX plane selection
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G19 YZ plane selection
G20 Imperial data input
06
G21 Metric data input
G28 Return to reference point
00
G29 return from reference point
*G40 Tool radius compensation cancelled
G41 07 Left tool radius compensation
G42 Right tool radius compensation
G43 Tool length offset at positive direction
G44 08 Tool length offset at negative direction
*G49 Tool length offset cancelled
*G54 Workpiece coordinate system 1
G55 Workpiece coordinate system 2
G56 Workpiece coordinate system 3
05
G57 Workpiece coordinate system 4
G58 Workpiece coordinate system 5
G59 Workpiece coordinate system 6
G65 00 Macro command
G73 09 Fixed cycle of deep-hole drilling
G74 Fixed cycle of left-hand thread tapping
G76 Fixed cycle of fine boring
*G80 Cancel fixed cycle
G381 Fixed cycle of drilling
G82 Fixed cycle of drilling
G&3 Fixed cycle of deep-hole drilling
G84 Fixed cycle of tapping
G85 Fixed cycle of boring
G86 Fixed cycle of boring
G87 Fixed cycle of reverse boring
G88 Fixed cycle of boring
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G89 Fixed cycle of boring

*G90 Absolute value programming
03

GI1 Increment programming

G98 return to initial plane in fixed cycle
10

G99 return to R point plane in fixed cycle

1.2.14 Annex 6 setting of workpiece coordinate and tool setting

When using CNC4860 controller, it is reccommended to install the machine zero

point switch.

After returning to the zero point, the workpiece coordinate system 1~6 are
established. Select G54 coordinate system (workpiece coordinate system 1) when
starting the machine. The absolute value of position interface is the coordinate
value in the current coordinate system.

(Note: it’s not necessary to use G92 to set coordinate system when the functions of
workpiece coordinate are selected. If G92 is used to set the coordinate system, it may
move the coordinate system 1~6. Do not use G92 together with G54~G59, unless you
are going to move the workpiece coordinate system G54~G59)

1. Methods for tool setting with machine zero point

First, make sure “Zero mode” is set as 1. Use [Zero Mode] to make XYZA axes to return to the
reference point, at this time the machine tool coordinate of position (comprehensive position) is 0.
After returning to the reference point, select a tool from tool holder and take the tool tip as the starting

® ® L ®
point of program. In [Manual mode], press X+ or| X- , Y+ or Y- |,
® ® o ® ® ® L &
Z+ or Z- , A+ or A- , B+ or B- , C+ or C- tomove to the
starting point of workpiece (zero point of workpiece coordinate system). Press S;'STEM

or—éand then press key to switch to coordinate parameter interface (the

value of machine position X, Y, Z, A, B, and C under the interface is the mechanical
coordinate value of current point of tool). press nandn key to allow the
cursor to move to G54, G55...... G59, select the relevant X, Y, Z, A, B, C workpiece
coordinate, select [Record] and press EOB key, you can then set the mechanical

coordinate value of current point of tool as the origin of workpiece coordinate system.
If the offset of origin of workpiece coordinate system to the origin of machine
coordinate system is known, you can input the value directly in the setting interface of

workpiece coordinate system and then press a8 A key to set the origin of workpiece

INSERT
coordinate system.
1.2.15 Annex 7 Table of operating environment
Operating temperature 0°C—45°C
Optimum operating temperature 5°C—40°C
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Operating humidity 10% 90% No condensation
Optimum operating humidity 20% 85%
Storage temperature 0°C—50C
Storage humidity 10% 90%

1.2.16 Annex 8 Description of keyboard

The keyboard of CNC4860 is divided into two areas, edition area and operation area.
The following table is the description of all keys:

S/N Name
L 4| PD
I el
2  EOB

Address G R /Figure
6 -

SP

cort [DED

2R

6 |[Program] =

=1
7 [Offset] fﬁffﬁ

£ 3
8 [System]

Purpose

having different functions in different
display modes

To insert a EOB when the input buffer
storage has no data, and confirm the
modification of parameter in parameter
interface

Enter letter and number

There are two ways of cursor movement:
l—: move down the cursor a subdivision;

T«—: move up the cursor a subdivision.
Keep pressing the cursor key allows the
cursor to move continuously. At the same
time, «—— can be used as search key.

Select [Position] interface

Select [Program] and [File management]
interfaces

Select [Too compensation] interface

Select [System] interface
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=B
9 |[Message] ML?S;«L(';E

10 [Graph]

11 [Insert] A

INSERT

12 [Cancel] H{Eﬁ

13 [Alter]| BK

ALTER

14 [shifr) 7%

15 [Input] MA

16 [Delete] MER

DELETE

17 [Help] ## B

HELP

Select [Message] interface

Select [Graph] interface

insert the character or sign in buffer
storage into the program

Clear the character or sign entered into
the input buffer storage. For example,
when the buffer storage is displayed as
NO0O1, press [Cancel] key and the NOOI
will be cancelled.

to modify the program or field during the
edition

to switch between upper and lower shift

Not available

delete a current subdivision

show the operating function descriptions
of composite function keys

Clear the alarm, CNC reset

1.2.17 Annex 9 Download of program

1. Download via USB communication: Use USB cable to connect the computer
and CNC4860 controller, select <Record> mode on

controller-2>press

interface > press <G>

épress to switch to the ‘File catalog’

R (connect to computer) to enter the USB

communication state. Find the xxxx.CNC file such as 0000.CNC in folder
“PRG” under the USB disk catalog, open it with text editor and add the
processing files started with OXXXX (X is the numbers from 0 to 9) and
ended with % to this folder. After the operation, disconnect the computer and

- 165 -



JIDTECH ADT-CNC4860 Milling Controller

controller, and press %Ef key twice and the <Position> to return to

position interface.

Note: The content of file should be begun with OXXXX (X is the number from
0 to 9) and ended with %; otherwise, the download of the file cannot be
received. For example:

00001
G90G17G40G80
G0X0Y0Z0
G1X100Y100Z100
M30
%

2. Download via network:

Install the software downloaded from the Internet on computer and then
double click tftpclient.exe to open the software as follows:

Il CEC File Ret TOOL

Send CNC4840 IF Addr
192.168.0.100 |
CHNC48340 CNC File And Directory

Open CHC File |

ZWPRGY1 234, CHC
Computer CHNC File And Directory
Q000 CHC

send CNC File

Send CNC4860 IP Addr: It’s the IP address of CNC4860 controller, which can be edited
or selected from the drop-down text box. It is possible to add or reduce the item of IP
address by editing IpAddr.ini file in the catalog of tool downloaded from Internet.
IpAddr.ini file can be opened and edited by any text editor, and the editing format is as
follows:

192.168.0.100
192.168.0.90

192.168.0.106
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192.168.0.120

Just edit the IP of every CNC4860 controller in accordance with the above format in
IpAddr.ini file.

CNC4860 CNC File And Directory: the directory and file name of CNC files that sent to
CNC4860 controller (note: the directory file is \PRG\xxxx.CNC, x is number or character, for
example 0000.CNC 0001.CNC).

Computer CNC File And Directory: the file directory and name of CNC processing files in
local computer that sent to CNC4860 controller (Note: processing file can be selected from the
computer directory by clicking <Open CNC File> button); if the CNC processing file in local
computer does not have directory, the system will search for the file from the directory of
network download software.

Send CNC File: Click this button to transmit the CNC processing file (Note: this file should
exist) (selected in the third step) to lower CNC4860 controller, but the IP address should be
corresponding to that of relevant CNC4860 controller.

3. Download via serial port (Instructions for File Manager with Comm):

1. Operating environment of software: For the hardware, Pentium+ or compatible
processing chip, 800%600/1024*768 compatible display, with standard UART serial
port (three-wire system)

2. Installation instructions of supported file *.OCX before using the software: Run install.bat
batch file in directory \Support\, and install the registration for executing the file
* OCX.

3. User manual for software

1. After the registration of *OCX file, run File Manager with Comm.exe in directory \Support),
and the following interface will be shown. (Note: You can also create a shortcut on
desktop, and you can then run the software by clicking the shortcut.)

2. Pop up system ipitiation interface

Ry

ADTECH FILE MaNAGER

ADTECH RD FART
ZHANG SER

DATETIME: 200851

3. Pop up main interface of program (as follows)
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A. Select the COM1 or COM2 port according to the wiring, and select the baud rate in
accordance with the device , and then open the port.
B. Double click the device number in device list, and the corresponding catalog list will be
shown. Double click the catalog list to pop up the corresponding file list.
C. In file list, you can right click to add, delete, upload or download the file.
D. The buttons at the left side allow you to open the local file, save the local file or save file

as the local file.

E. You can save the file uploaded in step C as local file following the step D, or download
the file opened in step C.

F. This software supports multi-machine online file management.
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