4*%' This user manual describes all proceedings concerning the
operations of this system in detail as much as possible. However, it is
impractical to give particular descriptions for all unnecessary or
unallowable system operations due to the manual text limit, product
specific applications and other causes. Therefore, the proceedings

not indicated herein should be considered impractical or unallowable.

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

legal liability.
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Preface

Your Excellency,

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

Safety Caution

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

Please carefully read this manual before using!

Refer to user manual issued by the manufacturer carefully before
installing, programming and operating this product, and the relative

operation should be performed based upon the user manual strictly.
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Security Responsibility

Security responsibility of the manufacturer

——Manufacturer should take responsibility for the design and structure danger
of the CNC system and the accessories which have been eliminated and/or
controlled.

——Manufacturer should take responsibility for the security of the CNC system
and accessories.

——Manufacturer should take responsibility for the offered information and

suggestions for the user.

Security responsibility of the users

——User should know and understand about the contents of security
operations by learning and training the security operations of the CNC
system.

——User should take responsibility for the security and danger because of
increasing, changing or modifying the original CNC system or accessory by
themselves.

——User should take responsibility for the danger without following the
operations, maintenances, installations and storages described in the

manual.
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This manual is reserved by final user.

We are full of heartfelt gratitude to you for supporting us in the use of
GSK'’s products.

Chinese version of all technical documents in Chinese and English

languages is regarded as final.
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THE PRECATION OF CONNECTION AND INSTALLATION

1. The power cabinet adapted with the system is only offered the specific-use of
this CNC system:; it is forbidden to supply this power to other devices, such as the
brake, electromagnetic valve etc. otherwise, the enormous danger may occur!

2. Request of machine electric cabinet
The system installation and the machine electric cabinet of the drive unit should be

adopted a totally enclosed dust-proof design, and the temperature difference both
outside and inside the cabinet can not more than 10°C. A thermal exchange system
should be installed if this request can not be performed. The ambient temperature of

system cannot more than 45°C. It is very necessary to prevent the liquid such as the

lubrication or coolant from entering the parts of system.

3. Grounding
The machine electric cabinet should be set with the protective grounding of which its

continuity must conform to the request of GB 5226.1—2008. Correct grounding is an
essential condition for steady system operation, and the grounding wire of each system
element cannot be serially connected each other; the grounding block should be
arranged inside the electric cabinet to the earth, and its resistance should be less than
0.1Q. The protective grounding terminal of each element should be separately

connected to the earth with thick and short yellow green lines.

. O = < L\,‘ ©
s z ? = 2 o x a
= o = X, < @ o
o (@] Q O 7] %) a o)
> c = Q.

% ko] [} (<D @ 5
(0] % = c % c
= ) = 3, = 3.

Q — Electric cabinet
|
PO o] Grounding terminal
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4. Supply the power by the isolation transformer

5. Layout

The connection line and the connector of the system or drive components should be
firmly locked. The signal line and control line should be departed from the place where
the strong electric and strong electromagnetic interference (EMI); the layout should be
unbent as much as possible, which can not circle a ring, otherwise, the interference

signal may occur.

6. Suppressive interference

The RC circuit connected in parallel between two ends of AC coils; it should be
closed to the sensibility load as much as possible during installing; the fly-wheel diode is
connected in parallel reversely between two ends AC coils; and the surge absorber is

connected in parallel at the end of the AC motor winding.

+24V

Surge
absorbor
220V @ /N

ov




©)

©

I/Ounit communication interface

Machine operation panel communicatiol
interface

X aixs drive unit interface

® Y aixs drive unit interface

SVY ) SVZ L)

©] __Z aixs drive unit interface

510 8o e

©

GSK983Ma Milling machining center CNC system User Manual
& MO TE moresesiiay

ONE NC UNIT INTERFACE LIST

—
==

©

[¢]
s
SVZ 0 SA(T)

The 4th aixs drive unit interface

X
o) @ ) Spindle drive unit interface
o ©
g & o
s 9 +24V power input
5
E cg [] _
s 2% G _ _
£ 8 o .o—g | |o—The interface connected in parallel
.M mC D © © o = |°| with 24V input power
m £ W D Unused
x 8%
T 95
> F3 D
5 =L

©
o
o

r~4iExs

&
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INTERCONNECTION FRAME FIGURE
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THREE THE CONNECTION BETWEEN NC UNIT AND
GS2000T-CA1 SERIES DRIVE UNIT (WITHOUT BRAKE)

GS2000T with C (CAN bus)

983Ma NC unit AC servo drive unit
CN1
02[PBO+r  LLPBOT  porpzoe 29PZ0-
03/ PAO- 28/ DGND
04/ PAO+ 29/ NC
_ 05 PULS- 30[SIGN-
SVX(D-15 Female) 06| PULS+ - 31| SIGN+
(07|SEC2/1NH 32|RSTP
08| SECT/CLE 33|FSTP
06] PCZ (D-Sub 15Male) L0[SRV 09| NC 35INC 34| ZSL
01] +5V oL *PCz 11/SFR 36/NC
02| ov 12| *PCA 983Ma—00-7766 L12[ALRS e BINC 38/ CON=
08| PCB SVX 14/ COM- 39/ COM+
03] +24V 13| *PCB 15| PSR+ 40/ PSR=
09] SON+ 16/ SRDY- 41/ com+
04| SRDY 14| SON- 17| SRDY+ 42 HOLD-
s e L0V ey (MDR50) 18/NC Sine 43[HOLD+ |
2025P-  hi7spe NG 46| 70UT-
22/ ALM- 47/ 70UT+
e LA 48/ AGND
25/ VeMD- 50/ NC
983Ma Without brake 983Ma—00-776G 6S2000T
SVX -~ v CN1
PCZ 06 ‘( W‘ ‘( W‘ 27 [PZOUT+
*PCZ 11 ] ] 26 [PZOUT-
PCA 07 04 |PAOUT+
*PCA 12 || || 03 [PAOUT-
PCB 08 - - 02 |PBOUT+
*PCB 13 - - 01 [PBOUT-
SRDY |04 — — 23 [ALM+
+24V |03 — — 39 |COM+
\(¢ 05 i i i i 24 |VCMD+
ov 10 — — 25 [VCMD-
SON+ 09 — i 13 |SON
SON- |14 14 | COM-
ov 15 ] \__ \_J L22 ALM-

N T
DB15 femal (Three blocks) MDR
PG T 20

PCA *PCA: Encoder feedback A phase difference signal (Pulse signal, drive -NC)
PCB *PCB: Encoder feedback B phase difference signal (Pulse signal, drive -NC)
PCZ *PCZ: Encoder feedback Z phase difference signal (Pulse signal, drive >NC)
SON+/-: Enabling signal (switch signal, NC—drive)

SRDY: Servo ready signal (Switch signal, drive >NC)

VC: Speed control voltage (DC current, NC—drive)

Note: The connection of the X, Y, Z and the 4th axes are identical when the Z axis is without
brake. Refer to the next page when the Z axis is with brake.
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FOUR THE CONNECTION BETWEEN NC UNIT AND
GS2000T-CA1 SERIES DRIVE UNNIT (WITH BRAKE)

GSK2000T with C (CAN bus)

983Ma NC unit AC servo drive unit
CN1
02[PB0+ 1PBO=  porpgor 2920
03[ PAO- - 28/ DGND
04PAO+ | o= 2ANC_ Bolsion-
SVZ (D-15 Femal) 06| PULS+ 31| SIGN+
07| SEC2/1NH 32|RSTP
(D-Sub 15 Male) 08| SEC1/CLEp 133 FSTP
06 PCZ R EA oy AL
01| +5V 11| *PCZ 11|/SFR 36/ NC
02 ov VL PCA e 12| ALRS 37|NC
08/ PCB 983Ma-00-776GZ o L3[SON oo ——38) COM—
SVX 14| Com 39[ COM+
03] +24V 13| *PCB 15/ PSR+ 40| PSR—
04 SRDY | SOy Son- 16| SRDY~ 41]COM+
100 0V (MDR50) 17| SRDY+ 42| HOLD-
05 A6 15 oV 18/ NC 19/NC 43 HOLD+ 44 NC
2OLSPZ ) lzshe (oS gl z0UT-
22/ ALM- 47/20UT+ -
Vo 23 o 48/ AGND
25/ VCMD- 50/ NC
With k Ma—00- Z
983Ma ith brake 983Ma-00-776G 0S2000T
SVZ - g CN1
PCZ 06 () () 27 [PZOUT+
«PCZ 11 T T 26 |PZOUT-
PCA 07 04 [PAOUT+
«PCA |12 || || 03 [PAOUT-
PCB 08 — — 02 [PBOUT+
«PCB |13 — — 01 [PBOUT-
SRDY |04 — — 23 |ALM+
+24V 03 || ||
Ve 05 i i i i 24 |VCMD+
oV 10 — — 25 [VeMD-
SON+ |09 — ] 13 |SON
SON-  [14 14 |COM-
ov 15 - Jkl 77777777777777 L)L L22 ALM-
FG FG
DB15 male (Three blocks) Machine matches | om—{ +24V | 39 |COM+
cabinet }—@ 42 |HOLD-
(Refer to the page }—@ 43 |HOLD+
connr:cl‘iaon) ZSL 34]Z5L
MDR50
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FIVE THE FULL-CLOSED CONNECTION WITH THE GRATING

l:[ Grating

98 3Ma
SVX
+5V [0t "‘T ]7\‘
ov 102 i i i i
PCZX |06} |
«PCZX 11—F— .
PCAX |07 . .
*PCAX |12 . .
PCBX 08— |
«PCBX [13——— —
T T
FG—| L_FG
GSK2000T-CA1 servo drive unit
— — CN1
SRDY |04 ( \‘ ( \‘ 23 |ALM+
+24V 03 | |
Ve 05 — —] 24 |VCMD+
ov 10 — — 25 [VCMD-
SON+ {09 ] ] 13 |SON
SON- |14 — L -
L N T e
DB15 fo AAE;FG
male (Three blOCkS) x;ﬁTLn:eTee::ttcrir;es }_@ 39 |COM+
cabinet j):—@ 42 |HOLD-
(Refer to the page %—@ 43 |HOLD+
lgnif:tieon) y—@ 34 |ZSL

MDR50
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SIX THE CONNECTION BETWEEN NC UNIT AND DAPO3
SPINDLE DRIVE UNIT

DAPO1 or DAP0O3
CN1

16

PA+

983Ma—-00-785

983Ma SV5

1

PA-

07| PCAS

17

PB+

Encoder phase A difference
12 | *PCAS

2

PB-

08| PCB5

18

PZ+

En r ph B differen
13 [=PCBS coder phase B difference

3

PZ-

06| PCZ5

14

VCMD+

Encoder phase Z difference
11 |*PCZ5

15

VCMD-

5| VC5 | Speed control voltage

24

SON

10 0V

39

COM+

09 |SON5+ | Enabling

36

COM-

03 |+24V

9

SFR

ALM

02| 0OV

14 |SONS-

150 0V

04 |SRDYS5+

SPDAR

11

STAORT

20

ZSPDO

21

COIN

41

TAP

43

GEAR1

/O unit

*SRDY Spindle ready

*SAR Spindle speed arrival detection
M19.0 Spindle orientation

*ZSP Spindle zero speed detection
SOR.M Spindle orientation completion
M29.0 Rigid tapping output

SP.STP Spindle movement forbiddance

Note 1: Where the above-mentioned corresponding I/O points are performed in its unit,
just refer to the corresponding version PLC User Manual.

2: The signal from where the spindle servo unit outputs to the 1/O unit or, or opposite,
which is the collector output type, that is, it is the low level signal connecting with the OV
when it is enabled.
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SEVEN THE CONNECTION BETWEEN NC UNIT AND
GS3000Y-NP2 SPINDLE SERVO DRIVE UNIT

GS series spindle
servo drive unit follwed

withCNN()INithout bus) 083Ma-00-785G 983Ma SV5
19| PA+ (T TW 07 PCA .
| | Encoder phase A difference
4 | PA- ‘ ‘ ‘ ‘ 12| *PCA
18] PBr | ] | ] U8 PCB Encoder phase B difference
3 | PB- ‘ | ] 13| =PCB
3L P ] ] b Pez Encoder phase Z difference
32| PZ- i i i i 11| =PCZ
44 [VCMD+ — — 5| VC | Speed control voltage
14 VCMD- _ _ 10 oV
23] SON 09 SON+ | Enabling
20| SFR — — 14| SON-
28 |COIN- —“ ‘ ‘ ‘L 5] 0V
39| COM+ 03 |+24V
24| COM- 02| OV
25| ALM- J 04 |SRDY+
‘ ‘ ‘ ‘ DB15 male three blocks
| | I/O unit
9 [ALM+ | — — *SRDY Spindle ready
41| PSR | | | | *SAR Spindle speed arrival detection
08 | 0STA || || M19.0 Spindle orientation
42 | ZSP *7SP Spindle zero speed detection
12 |COIN+ ] o SOR.M Spindle orientation completion
06 |GAIN ] ] M29.0 Rigid tapping output
37| ZISL L i ‘ )‘ SP.STPSpindle movement forbiddance
DB44 male FG;IJ ******** L\—FG

Note: 1. Where the above-mentioned corresponding I/O points are performed in its unit, just refer to
the corresponding version PLC User Manual.

2. The signal from where the spindle servo unit outputs to the I/O unit or, or opposite, which is
the collector output type, that is, it is the low level signal connecting with the 0V when it is enabled.
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10

EIGHT THE CONNECTION BETWEEN NC UNIT AND SPINDLE
FREQENCY-CONVERTER

983Ma
NC unit, I/O unit

Spindle zero speed detection*ZSP

Spindle speed arrival detection*SAR

I/O unit

Spindle CW M03

NC unitSV5 (D-15 female)

01

+5V

06

PCZ5

11| *PCZ5

07

02

0V

PCAS

03

+24V

08

PCBS

12| *PCAS
13| *PCBS

04

SRDYS

09

SONS+

14| SON5-

05

VC5

10

0V

15 0V

Spindle CCW M04

Spindle ready detection*SRDY

SV5

Spindle frequency-converter

9
S

83Ma
V5

01

+5V

(D-Sub 15 male)

10—

FWD (CW control)

REV (CCW control)

COM (Common
terminal)

frequency-converter
imposed terminal

Spindle

block

Spindle encodert]:

Note 1: Where the above-mentioned corresponding I/O points (such as the M03 and M04 etc.) are performed in its
unit, just refer to the corresponding version PLC User Manual.
Note 2: Spindle speed reaches to the detection signal *SAR which should be short-connected to the 0V (The input
point is enabled when it is low level) or the 24V (The input point is enabled when it is high level) if it does not use.

Spindle encoder

02

0V

+5V

03

+24V

06

PCZ5

oV

Encoder phase Z difference signal

11

*PCZ5

Encoder phase Z difference signal

07

PCAS

12

*PCAS

Encoder phase A difference signal

Encoder phase A difference signal

08

PCBS

Encoder phase B difference signal

13

*PCB5

04

SRDY5

09

SON5+

05

VCs

Encoder phase B difference signal

Spindle
frequency-converter

10

0v

0V~+10V
[\

14

SONS-

15

0v

Fig. 2: The connection with the spindle encoder

(983Ma-00-775)
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NINE MACHINE OPERATOR PANEL INTERFACE

CN3 CM1
PC1 CC2 ©
.l POFF
» © :: PCOM
+ .
. PON
ov ‘.
Q ' s ESPC
) s ESPB ()
* . ESPA
(POWER) (COMMUNI CATION) © © @
MDI
(MDI) (MPG)
PCl POFF (Power off)
+24V (- PCOM (Power switch common terminal)
oV ( = PON (Power on)
* ESPC (ESP chain leading terminal 2)
ESPB (ESP switch leading terminal on operation panel)
cC2 (D-9 male) ESPA (ESP switch leading terminal 1 on operation
01| ov panel;ESP chain leading terminal 1)
o2l 1o 06| TD- |RD+ RD-: RS422 difference recieving port
3l &0 07| RD- [TD+ TD-: RS422 difference delivery port
+
08| HA- |HA+ HA-: MPG phase A pulse output
04) A 09| HB- |HA+ HA-: MPG phase B pulse output +24V
05| HB+ ’ 'Relay
L Operation panel side In
Communication ————————— L7
| (. |POFF |
CN3(D-25 female ) unused |OFFbuton=x ) | pGoM |
ov
} ON button [7% > PON ‘
| » . |Espc 1 Jitis connected with OV when
X38.COM is 24V.
cM1 (D-25 male) ‘ W—%‘ ESPB ‘ ‘It is connected with 24V }
01l Hx ‘ ESPA l vivgg.r14X3S.COM is OV.
iz ™I HX, HY, HZ, H4, H5: External MPG axis signal | Operation \—— | T Ounitside
. anel ESP
— 15| H4 selection P iteh
03| s \ swite \
04! x10 16) x1 x1, x10, x100: External MPG override signal ‘ CM1 ‘
17/x100 | selection Fij
05]+L (24V) - ‘ ‘
18] -L (0V)| -L, +L: Two poles of external MPG indicator ‘ 06 ESP2| ‘ ‘
06| ESP2
19| ESP1 |ESP2, ESP1: Two poles of external MPG ESP ‘ i ‘ LP"D ‘
07 2o oy swien | 19 ESP1 | |
08| HA+ 1 o HA+, HA-: External MPG phase A pulse input ‘ ‘ Exte?al VPG
09| yB+ ” HB+, HB-: External MPG phase B pulse input ‘ ‘ ESP switch
HB-
10
11 o 2 ‘ — ‘
W I L]
12 +5v
25
13| +5v
MPG

11



Sr-HisKi= GSK983Ma Milling machining center CNC system User Manual

TEN THE CONNECTION BETWEEN NC UNIT AND OPERATION

PANEL
NC unit Machine operation panel
OP (D-9 female)
(D-Sub 9 male) oClCZ()v (D-9 male)
8; %? 0l HA+ ol o 121D
- - 983Ma—-00-777A _
03 RD2+ ) TA OPj a [ CC2 [o3lpps |V RD
04 RD2- 3 HB* 08| HA-
05l oy 09l HB- (D-Sub 9 female) 04 HA+ £ HB=
05| HB+
Communication
0P R o CC2
HA+ 06 ] 04 | HA+
HA- 07 i — 08 | HA-
HB+ 08 i i i i 05| HB+
HB- 09 \ \ ‘ ‘ 09 | HB-
RD2+ (03— ] 02 | TD+
RD2- |04 — — 06 | TD-
D2+ |01 03] RD+
™D2- 02—+ —+—07] RD-
ov 05— o1 | ov
T T
PG| L FG

RD2+ RD2-: RS422 difference reciving terminal
TD2+ TD2-: RS422 difference delivery terminal
HA+ HA- :MPG phase A signal input
HB+ HB- :MPG Phase B signal input

12
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ELEVEN THE CONNECTION BETWEEN EXTERNAL MPG
AND OPERATION PANEL

Operation panel ~ 983Ma-00-783 External MPG
(M1 m m CHINA REP GSK-ZSSY1468-016-100B-05L
01| HX — — @—m@f j
14 | Hy i i i i by 5 |
02 | HZ — — Hz | =9 |
"Axis selectiop swticl
15 | H4 l | | | T = |
03| HS | | ! ! H s ‘
16 x 1 | | | | x 1 ‘
04 | =10 } } } } 0] z@{ }
Override switch
x 100
171 =100 ] ] | |
05 |+L (+24V) ‘ ‘ ‘ ‘ LD 24V indigator ‘
18 |-L (0V) 1 1 LY |
06 | BSP2 | | 1 : BSP2 |
19 | ESP1 i i i i ESP1 ESP switch |
| |
I I | |
13 +5V ‘ ‘ ‘ ‘ +5V ‘ +5V Eablin
1 T3V ‘ ‘ ‘ ‘ ‘ switch
\ \ \ \
1] ov — — v :@} o }
10| oV ] VA | |
08 | HA+ | | l l [HA+ |———=<]Phase A differenlce pulse +
21| HA- | | | | ‘HA— _ ——={Phase A differente pulse -
09 | HB+ } } } } (iB+ = Phase B difference pulse +
22 | HB- El—cﬁ‘ihase B differeJn e pulse -
DB25 female w 77777777 w -

FG—— L —F¢

13
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TWELVE THE CONNECTION BETWEEN NC UNIT AND PC

MACHINE
NC unit PC
RS232(3M MDR14)
3M MDR14 socket 0C10M D (D-9 male)
01 08
06/ DSR
b OIRXD 10 983Ma—00-772 020 RXD l7Rts
0STXDI 12| Rs232| | ] ocow 3o
06 13 08 CTS
07,0V 14 04 DR
(D-Sub 9 female) 05 ov 09 RI
(RS232)
RS232 COM
iiiiiiiiiiiiiiiii 09 RI
Serial data receiving| RXD |03 ( \‘ ( \‘ 03] TXD
Serial data delivery | TXD |05 — — 02| RXD
| | 04| DTR
0V 07 K ) K ) 05] 0V
777777777777777 06| DSR
T T 01] CD
FG—— TG QUINIE
08| CTS

Note: Both the NC and the computer PC shell should be grounded reliably.

14
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THIRTEEN THE CONNECTION METHOD OF THE Z AXIS BRAKE
AND SYSTEM POWER-ON CONTROL

It matches with GS2000T-CA1 series

Z axis zero i GS2000T-CAT1 series servo CN1
System ON control . |Z axis brake control
y speed clampping interface connection
. KAT CN1-39 COM+ | _
s j
CN1-43 HOLD+
+24V
System SB KAO
bower o \ CN1-34 ZSL| |
cabinet o
oV
b KAO
Elj CN1-42 HOLD - |
KAO
GSK2000T-CAT series servo drive CN1 socket leading 7 axis servo drive unit
signal terminal significance CN1 ket of
HOLD- Servo drive unit brake output - SOCKet o _
oM+ Power supply +24V GS2000T-CA1 series
ZSL Servo drive unit zero speed clamping input
HOLD+ Servo drive unit brake output +
Z axis brake control ESP control System ON control
L
AC +24V N
24V to 1/O unit E 1
X38.4 ESP input =
oM AC220V
KA1 DC24V
oV +24V
KA2
KA2
m
(%]
| Y
KA2 S KAO
ﬁ@ 5
]
Connect with 0V or 24V: _
It is connected with OV when SEEQSBI:/Ia HV
GSK SJT servo X38.COM is 24V. system
motor brake It is connected with 24V when
socket X38.COM is OV.
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FOURTEEN THE CONNECTION BETWEEN NC UNIT AND I/O

UNIT
NC unit External 1/0 unit
10 (D-9 female) (D-Sub 9 male) cC1 0-94D)
o s o o7 o o
07 983Ma-00-782 07| RDO-
03 RX1+ | 101 [ CC1 03] RDO+ | o™
04 RX1- i) 04 DL+ 55 Rpi-
05 ov (D-Sub 9 female) 05| RD1+
NC unit“lO” External 1/0 unit“CC1
e o 05] RD1+
‘( j‘ ‘( j‘ 04/ TD1+
X1+ |01 — — 03] RDO+
TX1- 02—+ ] 07| RDO-
0v 05—— — 01| ov
| | 09| RD1-
| . 08| TD1-
RX1+ |03 — 02| TDO+
RX1— 04— I 06 TDO-
A L)
FG—| L FG

TX1+, TX1-: RS422 difference signal delivery
RX1+, RX1-: RS422 difference signal receiving

16
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FIFTEEN THE BRIEF OF THE EXTERNAL I/O UNIT (X1)
INTERFACE

— R —
o Y6.7|
Y31 5 =T
[e] Y6.6| va 43.C0M 402 ||Q o
o Y6.5| 437 401 o
o) Y34 .
o Y6.4 43.6 400 ||9 ]
Y34 .
o Y6.3 435 38.7 o
Y3.3 .
[e] Y6.2) 43.4 38.6. o
Y3.4 .
o Y6.1] 43.3 38.5 o
O Y3.4 .
Y6.0| 43.2 38.4 (o] [e]
Y3.9 407 q
o Y27 43.1 383 ||Q ]
Y2.5 40.6
o Y2.6| 43.0 38.2 &
5 A 40.5 o
| ol b ov 48.7 38.1
| 48.6 38.0 ||Q q ¢}
L1 UIEE Y [e]
[{=} 40.COM: ”7
©o C
w
CNC system t S
= .
system to S ﬂ@ Machine to CNC
. . — .
machine signal = | system signal
3 €]
—~
= e — —
~ q o]
B0, o 332 J N
= — 35.7 5,4 331 o N
° +24) 356 5,5 330 i o
Y2.1 35.5 340 327 N ol -
S bl | Y29 354 4, 326 o :
c Y17, 353 4,0 325 o c
o o 2:? 7 zz: q N o
(e} Ol vid 35v0 336 32'2 l® N o
] o[ vad 34.7 335 32.1 N o
le] Ny 34.5 s34 32.0 N o
o N .uc.om 83 Lm | |d N o
° bl | Y11 W | L
| ol bl | Y19 =
-l
COMMUN| CAT | ON
CG1 PONER +24V OV

ﬁ
O

I

[

0

ie

ie

o/

Communication Power supply interface
interface with NC unit to the 1/0O unit
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SIXTEEN THE CIRCUIT CONNECTION OF THE I/O UNIT (X1)
INPUT/OUTPUT SIGNAL

l. Signal input

The COM terminal of each group address is determined whether this group is enabled in the High level or Low
one.
When COM terminal connects to the 24V, each input point is enabled connecting with the Low level (0V);
When COM terminal connects to the 0V, each input point is enabled connecting with the High level (24V).

The connection with the enabled Low level The connection with the enabled High level
Machine side 983 CNC I/O unit(X1) side Machine side 983 system 1/O unit(X1)side
Switch L gy X32. COM Switch 24y X32. COM
porr [ I ol 1 N
Lo x32.0 28K 11(@ ‘ Zﬁ;i L x32.0| 2-8K IK@ ‘ zﬁfg:
2.3K 1 2.8k 1
1] 28 i = 1] BRIk =
m e 23K ML, 1 g‘ n 28K L, 1
Q /1 | — /1
% L x32.2] 25K w [ Ay= g L 2| 28wy |fy=
o) ’ 2.5K = g 28K L
S L x32.3 25K 11(@ \ Zﬁf@: § | x32.3] 28K 1K@ \ Zﬁﬁ;i
g 2.3K ul g 28K 1
53: ——7 — S —3 —
° Lo x32.4] 28K 11@ ‘ Zﬁ;i ° | x32.4| 28K IK@ ‘ Zﬁ;i
; 2.3K * = 2.8k =
| —| @ | —|
s oo 2K w0 - wns] 2% (B4
=3 2.3K L S 2.8K L
3 . X326 2% 11(@ ‘ ZW: ® | x32.6| 28K 1K@ ‘ zﬁﬁ;:
2.3K = 2.8K 1
L X32. 77%‘( 11@ ‘ Zﬁ;i L 27 28K lKEE ‘ zﬁfg:
e 2.3 1 28K 1

Note: Totally 64 points of 8 groups input points, X32.0-X32.7 is regarded as a example, the connection of other groups are identical.

[I. Signal output

Totally 40 points that are regarded as the ULN 2803 output; the top current throughout
each point is 200mA.

Output point connection schema

983 system Machine side
I/O unit side +24V

—C

ULN2803

18
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SEVENTEEN

I/0 UNIT (X1) INPUT/OUTPUT POINT DEFINITION

The points with the function definition have been marked in the following table, which can not be

changed because it is fixed inside the system, and therefore, the user can not define it freely. The

other points’ functions can be determined by PLC programming. If user uses the GSK standard

983Ma PLC, refer to the corresponding version PLC User Manual for the function definition of each

point.
Pin PLC address Signal name Signal function 110
X32.COM X3z coInmon The level selection of the X32 group
terminal
X32.0 X32.0 *+LX (Fixed) +X limit (short-circuit to 0V if unused) I
X32.1 X32.1 *-LX (Fixed) -X limit (short-circuit to OV if unused) I
X32.2 X32.2 I
X32.3 X32.3 I
X32.4 X32.4 I
X325 X325 “DECX (Fixed) Zero return deceleraIion switch along X |
axis
X32.6 X32.6 I
X32.7 X32.7 I
X33.COM X33 common The level selection of the X33 group
terminal
X33.0 X33.0 *+LY (Fixed) +Y limit (short-circuit to OV if unused) I
X33.1 X33.1 *-LY (Fixed) -Y limit (short-circuit to 0V if unused) I
X33.2 X33.2 I
X33.3 X33.3 I
X33.4 X33.4 [
X33.5 X33.5 *DECY (Fixed) Zero return deceleration along Y axis I
X33.6 X33.6 I
X33.7 X33.7 [
X34.COM X34 coInmon The level selection of the X34 group
terminal
X34.0 X34.0 *+L.Z (Fixed) +Z limit (short-circuit to OV if unused) |
X34.1 X34.1 *-LZ (Fixed) -Z limit (short-circuit to OV if unused) I
X34.2 X34.2 I
X34.3 X34.3 I
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X34.4 X34.4
X34.5 X34.5 *DECZ (Fixed) Zero return deceleration along Z axis
X34.6 X34.6
X34.7 X34.7
X38.COM X38 cor.nmon The level selection of the X38 group
terminal
X38.0 X38.0
X38.1 X38.1
X38.2 X38.2
X38.3 X38.3
X38.4 X38.4 *ESP (Fixed) ESP (Input)
X38.5 X38.5
X38.6 X38.6
X38.7 X38.7
X48.COM x4s cor.nmon The level selection of the X48 group
terminal
X48.0 X48.0 *+L5 (Fixed) The 5™ axis positive limit
X48.1 X48.1 *_L5 (Fixed) The 5™ negative limit
X48.2 X48.2
X48.3 X48.3
X48.4 X48.4
X48.5 X48.5 *DECS5 (Fixed) The *5 axis zero return deceleration
X48.6 X48.6
X48.7 X48.7
X43.COM X3 common The level selection of the X43 group
terminal
X43.0 X43.0
X43.1 X43.1
X43.2 X43.2
X43.3 X43.3
X43.4 X43.4
X43.5 X43.5
X43.6 X43.6 SKIP.M Skip signal input
X43.7 X43.7
X35.COM X35 cor.nmon The level selection of the X35 group
terminal
X35.0 X35.0 *+L4 (Fixed) The 4™ positive limit
X35.1 X35.1 *_|4 (Fixed) The 4™ negative limit
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X35.2 X35.2 I
X35.3 X35.3 I
X35.4 X35.4 I
X35.5 X35.5 *DEC4 (Fixed) The 4™ axis zero return deceleration I
X35.6 X35.6 I
X35.7 X35.7 I
X40.COM x40 coInmon The level selection of the X40 group
terminal
X40.0 X40.0 I
X40.1 X40.1 I
X40.2 X40.2 I
X40.3 X40.3 I
X40.4 X40.4 I
X40.5 X40.5 I
X40.6 X40.6 I
X40.7 X40.7 I
Pin. PLC Signal name Signal function I/0
address
Y0.0 Y0.0 @)
Y0.1 Y0.1 @)
Y0.2 Y0.2 @)
Y0.3 Y0.3 @)
Y0.4 Y0.4 @)
Y0.5 Y0.5 @)
Y0.6 Y0.6 @)
Y0.7 Y0.7 O
Y1.0 Y1.0 @)
Y1.1 Y1.1 @)
Y1.2 Y1.2 @)
Y1.3 Y1.3 @)
Y1.4 Y1.4 @)
Y1.5 Y1.5 @)
Y1.6 Y1.6 O
Y1.7 Y1.7 @)
Y2.0 Y2.0 O
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Y2.1 Y2.1 @)
Y2.2 Y2.2 @)
Y2.3 Y2.3 @)
ov 24V power grounding
+24V 24V power output (0]
Y3.0 Y3.0 @)
Y3.1 Y3.1 @)
Y3.2 Y3.2 @)
Y3.3 Y3.3 O
Y3.4 Y3.4 @)
Y3.5 Y3.5 @)
Y3.6 Y3.6 @)
Y3.7 Y3.7 @)
Y6.0 Y6.0 O
Y6.1 Y6.1 @)
Y6.2 Y6.2 O
Y6.3 Y6.3 @)
Y6.4 Y6.4 @)
Y6.5 Y6.5 @)
Y6.6 Y6.6 @)
Y6.7 Y6.7 @)
Y2.4 Y2.4 O
Y2.5 Y2.5 @)
Y2.6 Y2.6 @)
Y2.7 Y2.7 @)
ov 24V power grounding
+24V 24V power output (0]
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EIGHTEEN THE CONNECTION OF THE ZERO AND LIMIT
SWITCH

The X axis is regarded as an example:

1. Double contact points connection (The NC parameter 609.5 is set to 0):

Machine side I/0O unit side
F********T**T FX32.0 +LX + X axis limit |
| o |
|+ X axis limit switch C]—7
|

X axis zero
deceleration switch C]—7

|
,
|
|
|

\

\

| X32.5 DECX X axis zero
{ deceleration
\

\

\

\

\

X32.1 -LX -X axis limit

|
|
|
- X axis limit switch

C]—7 | 0V (When X32.COM
I N  connects with 24V) |

2.Single contact point connection (The NC parameter 609.5 is set to 1):

Machine side 1/0 unit side
T . X320 +LX +/-X axis limit |
| | | |
X axis limit switch Cﬁ |

\

\
| _ i deceleration
‘X axis zero ﬁ |
‘deceleration switc | | 0V(When X32.COM

G e 7 — connects with 24V) N

X32.5 DECX X axis zero

Note: The system that is positive or negative limit can be judged based upon the axis
movement direction in the single contact point connection. Only one switch can be required
of the positive/negative limit, which its signal must be connected on the X32.0 (X axis), if the
Y, Z, the 4th and the 5th axes are separately corresponding to the X33.0, X34.0, X35.0 and
X48.0. The negative limit points X32.1, X33.1, X34.1, X35.1 and X48.1 are disabled.
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NINETEEN THE RELATIVE EXPLANATION OF INSTALLING THE
MECHANICAL POSITION DETECTION SWITHC OF THE SPINDLE
ORIENTATION

In order to further enhance the accuracy and reliable of the spindle orientation, and
protect the tool magazine and tool, the 983M system adds the spindle orientation mechanical
position confirmation signal. The system detects both the traditional spindle servo drive
orientation signal and the spindle orientation mechanical position confirmation signal during
the tool-change. I/O unit X48.6 is the input point of the spindle orientation mechanical position
confirmation signal. The machine manufacturer can install the corresponding orientation
positioning detection switch based upon the actual case of the machine spindle, (It is
recommended to adopt the approximate switch value is M8, and the detection distance is
more than 1mm). Which detection method (concave or protrude) is decided by the machine
manufacturer. The PC parameter 3004.7 of the CNC can be selected the constant open or
close mode of the detection switch (The factory default PC parameter 3004.7=0, constant open
switch, concave detection). If it is the constant close switch and it performed concave
detection, set the PC3004.7=1 (that is reverse).

The installation schematic of spindle orientation | The installation schematic of spindle

mechanism position detection switch orientation mechanism position detection
switch
I/O unit
+24V Xéi8.6 OlV
Convex Concave

detection detection
M8 detection switch Orientation

detection switch

Note: I/O unit X48.6 is the signal input point of the “spindle orientation positioning mechanical
position confirmation”, which is defined by the Me1.0A version PLC. The input point position
may differ depending on the different version PLC! It is necessary to view the corresponding

PLC user manual when connecting.
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TWENTY THE RELATIVE EXPLANATION OF INSTALLING THE
2"° REFERENCE POSITION MECHANICAL POSITION DETECTION
SWITCH ALONG Z AXIS

In order to further enhance the reliable of the machining center, and protect the tool
magazine and tool, GSK983M system adds the 2nd reference position mechanical position
confirmation signal along Z axis. The system detects both the traditional 2nd reference
position signal along Z axis based on the machine zero point and the one of the mechanical
position confiramtion signal during the tool change. I/O unit X48.7 is the confirmation signal
input point at the tool-hold position along Z axis (that is the signal of the 2" reference
position mechanical position along Z axis). The CNC system PC parameter 3005.1 can be
selected that the detection switch is constant open or close (The factory default PC parameter
3005.1=0, which is constant open switch). If it is the constant close switch, set the PC
parameter 3005.1=1 (that is reverse).

The installation schematic of the 2nd reference point | The connection schematic of the 2nd

mechanism position detection switch along Z axis | reference point mechanism position
detection switch along Z axis

The 2nd reference 1/0O unit

position detection
point along Z axis M8 detection switch +24V X48.7 ov

Thickness 4MM

The 2nd reference
detection switch along
Z axis

Note: I/O unit X48.7 is the signal input point of the “mechanical position confirmation along Z axis at
the tool magazine tool-hold point”; it is defined by the Me1.0A version PLC. The input point
position may differ depending on the different version PLC! It is necessary to view the

corresponding PLC user manual when connecting.
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APPENDIX ONE GSK983Ma-H/V SYSTEM INSTALLATION
DIMENSION FIGURE

184

=
ﬁ_r Lh 2 i*,i‘f,:ﬂ,
e F 1w §57 I
¢4 | 82% | | |
e 4 524 T T
1852 1
183 s | ,,,L ,,,,, H
D E 1
- | 5
2 L : g
3W9Oi0,2 5 g
200 ©
c
844 19040.15 5 o
_ | N ©
8:-07.5 4% : : : — O ‘ E
|
o] o] - &5 | 2
o | =
NEERNE] g | >
3 | =
| | T
[©]=] H% | ©
PO m] | =
| | %
B T
I R
| = |
i i
|
[ |
Al |
- |
il s |
N3 |
e |
— |
C o= Jil |
I |
e .
[e0)

26



uolsuaswip uoinkejjeisul jsued uonelado saulyoew H-eNES6

"ainbyy siyj uodn paseq pawlopad
aq pjnoys ainyade ay) aioya1ay} pue ‘a|qnedwod
S| ,2inB1} OEWSYIS UOISUSWIP UOlIe|[BISul pue

27

190+0.15

GSK983Ma Milling machining center CNC system User Manual

—
==

IS I=

&

ainpade, ay) Jng ‘UOISUBWIP SINJONJIS JOAOI-IBSI WM
|oued 8y} JO SUOISIBA [EIOASS SJe 818y 810N - - B
| ey , 5.7 _HH‘ _HH‘ 1 NEV R%V
N - [@N|
[ I
o | | | |
ol | | |
V 7 7 7 = v oW I W =
Y L | 8
, ! ! ! Q)
o T GIOF0ST T Gr0T0gl T GloTosl - 4TS
= (0z:1)
oLl onewsyos uoisuswip uone|EIsUI pue sinpady
0SI<
i G101 b 00v
G 8/ G 0l 0¢l 0%l
ol 12 ©

©

i i—
= [ A%EL ¥
1NG)
all ©
)
el

182.5
200
190

E

|

es't
E
p=

o]

]
w
o35
3
E
E
w
%

1 b © ©)




Sr-HisKi= GSK983Ma Milling machining center CNC system User Manual

28 /

6\4/4

n



GSK983Ma Milling machining center CNC system User Manual

Sr-Hisxi=E

uoisuawip uolejjelsul [pued uolnelado aulyoew A-BNES6 —

[to)
(<)
‘aunbyy siyy uodn paeseq psauwiiopad ~ I % o F
aq pjnoys ainyade ay) ai1o0yi8y) pue ‘a|qiedwod o j J A2 AR j J j J .
sl ,2InBl} d)EWSYDS UoISUBWIP UOHEe|jeIsul pue , W ﬁ
ainpade, 8y} JNq ‘UOISUBWIP 8INJONJIS JOA0D-1B8l AV $
Joued 8y} JO SUOISIOA [BI9ASS BJe 318y 80N
7\@7 8
¢'0¥08¢
“‘“‘, o o :
1 ,* ST
- €12 e .
N (X4 G'6
< onewsyds uoisusWIp uoheljelsul ainpady
B
N 06¢
g8y oglL= ¢'0¥08¢ S
- —— —
N ED
e @ @ -
: %KWW
@ 0z 2
"7’ %, i ,,/ y o
N Q F ‘e O o, ® @ o . M
< © H
N N W
8 : e | (s || 0T || mx |[waows || s | ewe || e || ooux | ) Ll
7 B & af,i %n; Ooin.ﬁu of | (f o) Z- ) A | PH 7
i s | [wasT | [wren || wam || wan | s | oix | ) ° i
m e .{L _wlm; @ B & @ |ow XWXt
e || doemez || wm || weane nous || me || mw 1 'Y e
ov ez ¥, X, €, @&, Eﬁi P AR 2
Ecaii ﬁ N& v 2. |[rene|| w2 || w | || aw | e
Eg o %( o m 61'\ oO “( Ano AHU @o
- 5 R —— = =
" iy, -

29



Sr-HisKi= GSK983Ma Milling machining center CNC system User Manual

i (o ‘
***** 6.7
T i
i 6.6 B0oM 402 i — A
— i Y va, 485 — i
***** 6.5 437 401 ~Hi— aRec
Ay M AEE 484 —H—
***** [] |veq 436 40.0 1 — il
: — 1 " vag 483 —|
b ] |ves3 435 87— ||| I |
— i > va, 48.2 —mi—
***** 6.2 434 38.6 11— ane i
w — 1 T vaa 481 —
=t ] |vea 433 ass Hi— ||l | FH
— 1 2 vad 48.0 —
***** 6.0 432 384 i — it
‘ — vl 207 —Hi— ‘
=t v2.7 431 ss3Hi— |l |
— 1 7 vas 406 — 4 —
***** v2.6 430 382 1 — it
— 1 v 405 H—
TR +24' 487 381 i I
— e ov 40.4 — 4
5 186 380 +—1— ||| HH—
T |
© ‘ o i e
8 com | % ‘
w C
—y
. ~
ol o c i
™ N — R
AN N =
= ®
S ‘
>
—h [
~ 332 [T =
W gy 392 T | 777777
| - 35|7 344 33.1 — | ‘
***** 330 T— T
7} | [+2a 356 4, 4 THE ‘ e
& ARIREE! asfs , , 327 —
***** ! 326 1 anntemit
} 7} | |y20 354 004 T Wlﬂ
‘ SINACE 3s(3 , o 325 .
77777 ] | 3s)2 324 11— T
' o st 27 gps o — |
. — aslo 3¢ 32.2 =1 H
I REALS 335 — i
777777 3al7 321 Fi— =
7| o adls 2% a20 11— | ,,,l,,,
| — um >3 32@ | T
— Y s |— |
***** | v c
\ -
‘ COMMUN 1 CAT ION
cc bR 24V OV ‘
== ~ <=
! ‘ — | OO0
N 116 -
—
135.5

44.5

64.8

L/ |

983Ma-H/V external I/O unit installation dimension

30



Sr-Hisxi=E

GSK983Ma Milling machining center CNC system User Manual

APPENDIX TWO THE CONNECTION BWTEEN NC UNIT AND

DA98D DRIVE UNIT (DA98D HALTS)

983Ma NC unit

|. The connection without brake

DA98D drive unit

PCA *PCA: Encoder feedback phase A difference signal (Pulse signal, drive—NC)
PCB *PCB: Encoder feedback phase B difference signal (Pulse signal, drive —NC)
PCZ *PCZ: Encoder feedback phase Z difference signal (Pulse signal, drive -~NC)
SON+/-: Enabling signal (Switch signal, NC—drive)
ALM: Alarm signal (Switch signal, drive—NC)

VC: Speed control voltage (DC voltage, NC—drive)

Note 1: The X, Y, Z and the 4th axes are identical when the Z axis is without brake; refer to the next page of the

connection with brake along Z axis.
Note 2: The motor movement direction is conformed to the Cartesian coordinate system (It rotates CCW from the motor

axis terminal, and the feed direction is positive). If change the movement direction, the No.PA46 parameter of

the DA98D is set to 3 (Default value is “0”).

CN1(D-44 male)
15
14 ;g 44
13/ PBOUT- 43 PZOUT-
SVX(0-153) 12 PaouT- 2SR b zouT
T 27 PAOUT+ |,
s 06 PCZX TR (D-Sub 15 male) 0 26 10
07] PCAX 0o[RsTP 2 39| COM+
02| 0V 08| PCBX 12| *PCAX 983Ma—00-776A 24| FSTP
03 w24y oo POyl svx| | | s fsoy 29 cowr
04| SRDYX 14| SONX- 07 37
(D-Sub 44 female 22
05 vex L Gs o ) 06 i 36
05| ALM 35
20
04 34
03 13 33 DG
02 32) DG
01/ VCMD-GND 17| VCMD+ 31
16
983Ma DA98D
SVX -~ o CN1
PCZ 06 () [ 42 [PZOUT+
sPCZ |11 T T 43 [PZOUT-
PCA 07 27 [PAOUT+
«PCA |12 || || 12 [PAOUT-
PCB 08 — — 28 [PBOUT+
*PCB |13 ] ] 13 [PBOUT-
SRDY 04 — — 05 [ALM
SON+ |09 — — 23 |SON
+24V 03 H— H— 38 |COM+
Ve 05 — — 17| veMD+
oy 10 — — 01| VCMD-
SON- |14 +—132 | DG
oV FJ k% 77777777777777 Lr) tﬁ FSTP
09 | RSTP
FG—| L FG
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Il. The connection with brake

983Ma NC unit DA98D drive unit
CN1 0-444h)
15
14 ;g 44
ST o ST
SVZ(D-15 female) 11 27 PAQUT+ 1
(D-Sub 15 male) 26| ZSL
01] +5V gg igi; 11]*PCZZ 10 ¥ 40
09|RSTP 39| COM+
02 OV g pepz fAPCAZ |, 983Ma—00-776AZ 08 RAFSTP ot ovis
03] +24V 13| *PCBZ 3/ SON
09| SONZ+ 07 37
04 SRDYZ | 4= |14/ SONZ- (D-Sub 44 female) 9
05| vCz 15 0V 06 )1 36
0S[ALM [0 35
04 o 34
03 T 33| DG
02 32| DG
01] veMp-GND 17| VCMD+ 31
16
983Ma DA98&D
SvVzZ s . CN1
PCZ 06 [ [ 42[PZOUT+
«PC7 11 — I 43 |PZOUT-
PCA |07 — — 27 [PAOUT+
«PCA |12 ] ] 12 [PAOUT-
PCB 08 ] ] 28 |PBOUT+
«PCB [13 S C 13| PBOUT-
SRDY |04 [ I 05 |ALM
SON+ 09 ] ] 23 |SON
24V 03 | .
Ve 05 — — 17| VCMD+
i 10 — 1 01| VCMD-
— | | | | .
SON 14 ) ) 32 | DG
oV 15 -] T ———— T 24| FSTP
FG FG 09 | RSTP
Machine tool == 38 | COM+
matches with HOLD- 06 | HOLD-
th%_eletctric HOLD+ 07 | HOLD+
cabine = ZsL 26| 7SL
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GSK983Ma Milling machining center CNC system User Manual

THE VERSION UPGRADE REGISTER TABLE OF THE
GSK983Ma-H/V MILLING MACHINING CENTER CNC SYSTEM
CONNECTION MANUAL

Series
No.

Date

Version No.

Alteration content

1 2010-4-7

Initial version

2 2012-3-13

The 2"

version

1. The silk-screen between the NC unit and
servo drive unit connection port is changed.

2. Add the connection both the GS2000T-CA1
series feed axis servo drive wunit and
GS3000Y-NP2 series spindle servo drive unit.
The connection of the DA98 is changed into
appendix.

3. The connection with the DAP03 adds “spindle
movement forbiddance” signal output.

4. Add the grating connection

5. More details of the machine operation panel
interface

6. More details of the external MPG connection
7. The page is changed of the Z axis brake and
the system power-on control connection method.
8. Add the page of the zero return and limit

connection.
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