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%!% In this user manual we have tried to describe the matters
concerning the operation of this CNC system to the greatest extent.
However, it is impossible to give particular descriptions for all
unnecessary or unallowable operations due to length limitation and
products application conditions; Therefore, the items not presented
herein should be regarded as “impossible” or “unallowable”.

%% Copyright is reserved to GSK CNC Equipment Co., Ltd. It
is illegal for any organization or individual to publish or reprint this
manual. GSK CNC Equipment Co., Ltd. reserves the right to ascertain
their legal liability.
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Preface

Your Excellency,

We are honored by your purchase of this GSK 988 Turning CNC
System made by GSK CNC Equipment Co., Ltd.

This book is User Manual Volume Il —“Installation and Debugging”.

To ensure safe and effective running, please read this manual carefully
before installation and operation.

Warning

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

Special caution:

The power supply fixed on/in the cabinet is exclusively used for the
CNC system made by GSK.

It can't be applied to other purposes, or else it may cause serious
danger!



Precautions

Cautions

m Delivery and storage

Packing box over 6 layers in pile is unallowed.

Never climb the packing box, stand on it or place heavy objects on it.
Do not move or drag the products by the cables connected to it.
Forbid collision or scratch to the panel and display screen.

Avoid dampness, insolation and drenching.

m Open-package inspection

Confirm that the products are the required ones.

Check whether the products are damaged in transit.

Confirm that the parts in packing box are in accordance with the packing list.
Contact us in time if any inconsistence, shortage or damage is found.

m Connection

Only qualified personnel can connect the system or check the connection.

The system must be earthed, and the earth resistance must be less than 0.1Q.
The earth wire cannot be replaced by zero wire.

The connection must be correct and firm to avoid any fault or unexpected
consequence.

Connect with surge diode in the specified direction to avoid damage to the
system.

Switch off power supply before plugging out or opening electric cabinet.

m Troubleshooting

Switch off power supply before troubleshooting or changing components.
Check the fault when short circuit or overload occurs. Restart can only be done
after troubleshooting.

Frequent switching on/off of the power is forbidden, and the interval time should
be at least 1 min.
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ANNOUNCEMENT!

This manual describes various possibilities as much as possible. However,
operations allowable or unallowable cannot be explained one by one due to
so many possibilities that may involve with, so the contents that are not

specially stated in this manual shall be regarded as unallowable.

WARNING!

Please read this manual and a manual from machine tool builder carefully
before installation, programming and operation, and strictly observe the
requirements. Otherwise, products and machine may be damaged,

workpiece be scrapped or the user be injured.

CAUTION!

Functions, technical indexes (such as precision and speed) described in
this user manual are only for this system. Actual function configuration and
technical performance of a machine tool with this CNC system are
determined by machine tool builder’s design, so functions and technical
indexes are subject to the user manual from machine tool builder.

Though this system adopts standard operation panel, the functions of the
keys on the panel are defined by PLC program (ladder diagram). It should be
noted that the keys functions described herein are for the standard PLC
program (ladder diagram).

For functions and effects of keys on control panel , please refer to the user

manual from machine tool builder.

This manual is subject to change without further notice.




Precautions

Safety Responsibility

Manufacturer’s Responsibility

——Be responsible for the danger which should be eliminated and/or controlled on
design and configuration of the provided CNC systems and accessories.

——Be responsible for the safety of the provided CNC systems and accessories.
——Be responsible for the provided information and advice for the users.

User’s Responsibility

——Be trained with the safety operation of CNC system and familiar with the safety
operation procedures.

——Be responsible for the dangers caused by adding, changing or altering to the
original CNC systems and the accessories.

——Be responsible for the failure to observe the provisions for operation, adjustment,
maintenance, installation and storage in the manual.

This manual is reserved by end user.

We are full of heartfelt gratitude to you for supporting us in the
use of GSK’s products.
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Chapter | Installation Layout

INSTALLATION LAYOUT

1.1 Overall Dimension of GSK988T and Accessories

1.1.1 Overall Dimension of the GSK988T Mainframe
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1.1.2 Overall Dimension of GSK988T-H Mainframe
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1.1.3 Overall Dimension of GSK988T Operation Panel MPUO2A

-7
.l

280

ObX O8Y O6Z Obs Ob0 ONM OMM Ol

—Y2emelelslE ]
EAEAE JEAENEYF T

ﬁU@uUQuMD--

waIEIIID
@ [8][«]9

pl Ao =a]

o ode
[ L

Ty @ B

'gos leiﬂﬂ
= m |70t &
| o]

4.5

r =
P
4
= @7 ? %’
[%
i
(825) H

45

user installation machining drawi

ing

272min




SIS CNC GSK988T Turning CNC System User Manual (Volume 1I)

1.1.4 Overall Dimension of GSK988T Operation Panel MPU0O2B
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1.1.5 Overall Dimension of GSK988T- H Operation Panel MPUO3A
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1.1.6 Overall Dimension of GSK988T-H Operation Panel MPUO3B
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1.1.7 Overall Dimension of I/O Deconcentrator MCTO1
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1.2 Structure of GSK988T Control System

1.2.1 Front /Rear Panel lllustrations

Connect to spindle encoder

Connect to spindle encoder 2

(It can be used as the 2nd MGP)

Used for communication between
" CNC and remote 1/0 unit

Used for communication between

CNC and servo drive uni

Connect to MPG

I~ Connect to the 2nd spindle

Feed axis interface (connect to
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Fig. 1-2-1 The layout of GSK988T mainframe rear cover interfaces

[ Note: These interfaces are compatible with GSK988T-H system. See Fig.1-2-1 ]
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Fig. 1-2-2 The layout of GSK988T-H mainframe rear cover interfaces
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Fig. 1-2-3 The layout of GSK988T front panel interfaces
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1.2.2 General Connection Diagram

CN1 Power

CN53
GSKLink(A)

CN11 X axis

CN12Y axis

CN13 Z axis

GSK 988T

CN14 The 4™ axis

CN21 Encoder

CN15 The 5™ axis

CN61 Input

CN62 Output

CN31 MPG

CN22 Encoder 2

CN41 the 2™ spindle

CN54 communication
of machine panel

i

AC 220V Power

10—

CN4 Communication interface ‘ ‘ CN5 Communication interface

DAT servo drive unit

Power unit

| CN2 feedback singal |

Servo motor

Encoder
interface

L

CN4 Communication interface ‘ ‘ CN5 Communication interface

DAT servo drive unit

Servo motor
Power | Encoder

Power unit

| CN2 feedback singal |

unit interface

[ —

l—- CN4 Communication interface ‘ ‘ CN5 Communication interface

| [—

Servo motor
DAT servo drive unit Power unit || Power | Encoder
t CN1 control singal ‘ CN2 feedback singal | unit interface
l—- CN4 Communication interface ‘ ‘ CN5 Communication interface
Servo motor
DAT servo drive unit | Powerunit || Power | Encoder
] Di CN1 control singal ‘ CN2 feedback singal | unit | interface

CN4 Communication
interface

L

interface

CN5 Communication

! Terminal plug

Spindle servo drive unit | Power unit

Spindle motor

Power | Motor
unit | encoder

X832

CN2 feedback singgl ————

L

[ D—
—

CN1

CN1 control singal ‘

CN3 feedback singal | Spindle encoder

X837

1/0 deconcent-
rator CMTO02

X840
X839

Electric terminal of machine

—

Manual pulse
Generator (MPG)

D/
U/

Connected to the
2" spindle and 2™
spindle encoder

JD—

Machine panel
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Fig. 1-2-4 GSK988T connection diagram
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1.3 GSK988T Installation

1.3.1 Conditions of Electric Cabinet Installation

>

Prevent the entry of dust, coolant and organic solution.

> The distance between CNC rear cover and the cabinet should not be less than 20cm.

A\

Ensure that the temperature difference (outside and inside the cabinet) will be less than
10°C in case of temperature rising in the cabinet.

A radiator fan can be installed inside the cabinet to ensure ventilation.

The display panel should be installed in proper place to avoid the coolant ejection.

The interference of external electrical equipments to the CNC should be taken into
consideration and be reduced to the greatest extent.

1.3.2 System Grounding Requirements

The following grounding systems are for CNC machine tool:

>

»

Signal ground

It provides the reference voltage of telecommunication system (0V).

Frame ground

It is used for the sake of safety. The shell of frame unit, panel and the interface cables
shield should be connected together. It can also suppress the internal and external
noise.

System ground

It is used to connect the devices and the frame ground with the ground.

Note 1: The connection between signal and frame ground in the CNC control unit is only made at one

place.

Note 2: Use the AC power line with grounding wire to ensure grounding during power supply.

1.3.3 Interference Prevention Methods

Measures such as shielding electromagnetic radiation, absorbing impulse current and
filtering power noise are taken into CNC design, which, to some extent, protects the CNC to
external interference. To ensure a steady working of CNC, it is necessary to take following
measures during CNC installation:

@

@

Keep CNC far away from the interference source (such as inverter, AC contactor, static
generator, high pressure generator and sectioning for power line, etc.)

The power to CNC should be supplied via insulation transformer; the machine installed
with CNC should be grounding; the CNC and drive unit should be connected with
independent grounding wire via grounding point.

Interference suppression: connect the RC circuits parallelly at two ends of the AC coil;
the RC circuit should be installed to the inductive load as near as possible; fly-wheel
diode should be inversely connected in serial at two ends of the DC coil ; surge absorber
should be connected in parallel at the winding head of AC motor (see Fig. 1-3-1).

11



+24V
O

GSK988T Turning CNC System User Manual (Volume 1I)

AC220V Q

KM\I‘“\“\

Fig. 1-3-1

AN
/gﬁﬂ\) surge absorber
3»\.,

@ The outgoing cable of CNC is twisted shielded cable or shielded cable; the shielding
layer of the cable is single-end earthed at CNC side; the signal line should be as short
as possible.

® To reduce the interference between CNC signal cables and high-voltage cable, the
following principles should be followed when wiring:

Cables between CNC and servo
drive unit

Group Cable type Group Cable type
AC power line DC coil (24VDC)
A AC caoll DC relay (24VDC)
AC contactor B Cables between CNC and high-voltage

electric cabinet

Cables between CNC and machine tool

Wiring Requirements:
» The cable should be twisted pair.

» Bundle the cables of group A separately from the cables in groups B, C, and the distance
should be no less than 10cm; or, make electromagnetic shielding for the cables in group A.

» Bundle the cables of group C separately from the cables in group A, and the distance should
be no less than 10cm; or, make electromagnetic shielding for the cables in group C; the
distance between group C cables and group B cables should be no less than 10cm.

» Bundle the cables of group B separately from the cables in group A; or, make
electromagnetic shielding for the cables in group B; cables in group B should be bundled
separately from the group C cables as far as possible.

12



Chapter |l Interface Signal Definition and Connection

CHAPTER II INTERFACE SIGNAL DEFINITION AND
CONNECTION

2.1 Connection with Drive Unit

2.1.1 Definition of the Drive Interface

i

I
1: nCP+ o 3
2. nDIR+ O o 9. nCP-
3. nPC o : 10: nDIR-
4: +24V o Sl M. 0v
5: nALM o 12: +5V
6: nSET o ©f] 13: +5V
7: nEN o O 14: OV
8: nRDY o O 19 0V

o

Fig. 2-1-1 CN11, CN12, CN13 and
CN14 interfaces (15 pins, D-type
female)

Signal Description
nCP+. nCP- Command pulse signal
nDIR+. nDIR- Command direction signal
nPC Zero point signal
nALM Drive unit alarm signal
nEN Axial enable signal
nSET Pulse inhibition signal
nRDY Servo ready signal

Note: CN1 is the 1% servo axis interface, CN2 is the 2" one, CN3 the 3™ one, and CN4 the 4™ one. Each
controlled axis outputs the corresponding servo axis interface, which is set by parameter NO.1023.

2.1.2 Signal Instruction

(1) Command pulse signal and nCP and command direction signal nDIR

nCP+ and nCP- are command pulse signals, nDIR+ and nDIR- are command direction
signals, the two groups of signals all are difference (AM26LS31) output, the external is suggested
to use AM26LS32 for receiving, refer to the following Fig.2-1-2 about the internal circuit:

CMC internal circuit |

nllTR

nCF

THA

I¥E

OUTA
OUTA

OUTE

OUTE

S ., 55 01
D—j— IR~

— L

[ —————— oCP-

Fig. 2-1-2 Internal circuit of nCP and nDIR

(2) Drive unit alarm signal nALM

The drive alarm level is low or high, which is set by 0 bit of parameter 1816; refer to Fig.2-1-3

for the internal circuit.

13



S IS CNC GSK988T Turning CNC System User Manual (Volume 1I)

CNC inside

i (R ——
Input signal | |

nARM

Fig. 2-1-3. Internal circuit of NALM

Input circuit of this type requires that the drive should provide the signal through the methods
in the following Fig. 2-1-4:
Method 1: Method 2:

naLM mAL M

-
v
Ll

Fig. 2-1-4. Methods of the drive unit providing signals

(3) Servo ready signal nRDY

nRDY signal is connected to the servo drive unit ready signal. See Fig. 2-1-5.

CNC inside

i ——
Input signal |

nRDY

Fig. 2-1-5 Internal circuit of nRDY
(4) Axial enable signal nEN
When CNC is running normally, nEN signal output is valid (nEN signal connects with 0V),
and the drive or the emergency stop alarms, CNC switched off, nEN signal outputs (nEn signal
cuts off 0V). About the internal interface circuit, refer to the following Fig. 2-1-6:

| .
CNC inside : Input signal
|
| nEN
|
ULN2803

Fig. 2-1-6. Internal circuit of nEN
(5) Pulse inhibition signal nNSET
nSET signal indicates the servo input inhibition. To improve the anti-interference ability
between CNC and the drive, the signal is low-level when CNC outputs the pulse signal, if there

14



Chapter |l Interface Signal Definition and Connection

isn’t any pulse signals, it is high level; refer to the following Fig. 2-1-7 about the internal interface
circuit:

CNC inside i Input signal
|
|
DC : nSET
|
ULN2803

Fig. 2-1-7 Pulse forbidden signal circuit
(6) Zero point signal nPC
Take one-rotation signal of motor encoder or proximity switch signal as zero signals. About
the internal connection circuit, refer to Fig. 2-1-8:

Input signal CNC inside

nPC

i 2K
| -

|

Fig. 2-1-8 Zero point signal circuit

@ The illogram of PC signals provided by user is shown in Fig. 2-1-9:

To machine zero - - - P

DEC signal
PC signal I_‘

(Encoder one-
turn signal)

Ignored

PC signal ‘I
(proximity switch)

Machine zero

Fig. 2-1-9 Signal illogram

Note: During machine zero return, after releasing the deceleration switch, CNC determines the position of
the reference point through detecting PC signal jumping, and the rising edge check and the falling
edge check are both valid.

@ Refer to Fig. 2-1-10 for the connection method of taking one NPN-type Hall unit as the
deceleration signal:

15
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+240

Hall unit in MPM type

nCEC

1

Fig. 2-1-10 Connection with NPN-type Hall unit

3 Refer to the following Fig. 2-1-11 about the connection method of taking one Hall unit in
PNP type as one deceleration signal:

+24

Hall unit in PMNF type —-I_
\
nDEC

Fig. 2-1-11 Connection with Hall unit in PNP type

2.1.3 Connection with the Drive Unit Interface

The connection between GSK988T system and GSK DA98B drive unit is shown in the
following figure.

16
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DA98B interface

CN11/CN12/CN13/CN14 CNT1
nCP+ 1 30 PULS+
nCP- 9 - 15 PULS-
nDIR+ 2 : 29 SIGN+
nDIR- 10 i 14 SIGN-
nALM 5 5 ALM
nPC 3 | 36 CzCoM
nSET 6 1 41 INH
nEN 7 \ 23 SON
ov 11 7 32 DG
24V . 4 Y L 37 Ccz
Metal cabinet . 38 COM+
| 9 RSTP
‘ 33 DG
- 24 FSTP
LShfldlrlg 'aler _ Metal cabinet
Terminal with 7 HOLD+
character mark UT1-3 6 HOLD-

Axis is with contracting brake which leads to pins “6” and “7”;
it doesn’t required to weld without contracting brake.

Fig. 2-1-12 Connection between GSK988T and DA98B

The connection between GSK988T and GSK DAT2000C drive unit is shown as follows:

988T interface

DAT2000C interface CN1

CN11/CN12/CN13/CN14

nCP+ I A 6 PULS+
nCP- 9 H 5 PULS-
nDIR+ 2 — 31 SIGN+
nDIR- 10 T 30 SIGN-
nALM 5 23 ALM+
e 3 n 46 cz-
nSET 6 | 7 INH
nEN 7 H 13 SON
22 ALM-

oV 3 B e bG
24V 4 \/ T 47 Cz+
Metal cabinet |-~ — 39 Ccom+
‘ 41 COM+

‘ 10 RSTP

o 11 FSTP

LShEId'Eg Iaﬁyerﬁ Metal cabinet
Terminal with 43 HOLD+
character mark UT1-3 42 HOLD-

Axis is with contracting brake which leads to pins “42” and “43” ;
it doesn’ t required to weld without contracting brake.

Fig. 2-1-13 Connection between GSK988T and DAT2000C drive unit

17
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2.2 Connection with the Spindle

The spindle interface of GSK988T is CN15 (the fifth axis - spindle interface). It is equipped
with the function of pulse output and analog voltage output, and can be adopted with the servo
spindle drive unit or the common spindle Inverter, or taken as an independent 5" servo axial
interface. Moreover, GSK988T system is also equipped with the 2" spindle interface CN41 (refer
to following chapters for details), and it can output 0~+10V analog voltage for extending the 2"
spindle or the power unit.

2.2.1 The 5" Axis - Spindle Interface Definition

CRENPTH @

-
o

11:

12

13:

SCP+
SDIR+
GND
SALM
X5.0(VPO)
X5.1(SAR/PAR)
SRDY
X5.2(ZSP)
GND

: SPC
+24V

. AGND
sSVC

jo

"

OO0 000 0 OO0 000

000 000 00 0000

2§

: SCP-

: SDIR-

: GND

. +24V

. SSET

: SEN

: Y5.0(VP)
. Y5.1(TAP)
: Y5.2(SFR
: Y5.3(SRV
: GND

: AGND

Fig. 2-2-1 CN15 servo spindle interface (25 cords, D type female)
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Signal Explanation Function Defined by Standard
Definition PLC Address

SCP+, SCP- Command pulse signal /
SDIR+,SDIR- Command direction signal /
SALM Drive unit alarm signal /
SRDY Servo ready signal /
SSET Pulse forbidden signal /
SEN Axial enable signal /
SPC Zero point signal /
SVC 0~+10V analog voltage output /
AGND Analog voltage output ground /

X5.0 (VPO) Address of PLC signal, binary input Spindle speed/position status signal
X5.1 (SAR/PAR) | Address of PLC signal, binary input Spindle position/speed reaching signal
X5.2 (ZSP) Address of PLC signal, binary input Spindle output at zero speed signal
Y5.0 (VP) Address of PLC signal, binary output Spindle speed/position switch signal
Y5.1 (TAP) Address of PLC signal, binary output Spmdle speed Ioop. gain - selection

signal 2 (used for tapping)
Y5.2 (SFR) Address of PLC signal, binary output Spindle CW signal
Y5.3 (SRV) Address of PLC signal, binary output Spindle CCW signal
+24V +24V /
GND 0V (binary input & output signal ground ) /

2.2.2 Signal Instruction

In the 5™ axis spindle interface, the internal circuits of SCP+, SCP-, SDIR+, SDIR-, SALM,
SRDY, SSET, SEN are consistent with that of the similar signal in the drive interfaces CN11,
CN12, CN13, CN14. Refer to section 2.1.2.

(1) Zero point signal SPC
SPC signal is valid at low level. It is different with the nPC signal in CN11, CN12, CN13,
CN14 interfaces (high-level nPC signal is valid). The internal circuit of SPC is shown in Fig. 2-2-2:

CNC inside
+24V

Input signal
SPC

N

.

=3

Fig. 2-2-2 Internal circuit of SPC
(2) Signals X5.0, X 5.1, X 5.2, X 5.3, X5.4
Signals X5.0, X 5.1, X 5.2, X 5.3, X 5.4 are the PLC signal addresses; binary input; the
internal circuit is shown in Fig.2-2-3.

19
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i CNC inside

| 424V

I —

|
Input signal | Q

X5.0/X5.1/X5.2 | f

X5.3/X5.3 |

|

|

|

Fig.2-2-3

Note: In the 5th axis ¢ spindle interface, low-level signals X5.0, X5.1, X5.2, X5.3, X5.4 are valid. The X
address in general input CN61 (X0.0~X0.7, X1.0~X1.7, X2.0~X2.7, X3.0~X3.7) are valid during
high-level input.

(3) Signals Y5.0,Y5.1,Y5.2,Y53,Y54
Signals Y5.0, Y 5.1, Y 5.2, Y 5.3, Y 5.4 are the PLC signal addresses; binary output. The
internal circuit is shown in Fig. 2-2-4:

|
CNC inside :
|
| Y5.0/Y5.1/Y5.2
| Y53/v5.4
ULN2803
Fig. 2-2-4

2.2.3 Connection with the Servo Spindle Drive Unit

Connection between GSK988T and GSKDAPO03C servo spindle drive unit is shown in the
following figure. This connection can also be applied in spindle servo drive unit such as GSK
DAPO3/DAY3025C/DAY3025/DAY3100.

20
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(3SKABET the Hth axis / Spindle interface DAFD3C interface
CH1S I CH1
SFR 2z - g SFR
SRV 23 — e 25 SE¥
h 20 - 12 VF
ThF 21 || - 41 TAF
SEN 19 T -— 4 S0K
GHD 3,9, 18, 24 23, 35, 36 Com-=
+24Y 11,17 — 37, 38, 39 COM+
SAIM 4 - | | T ALM
VFQ 5 et i i 4 VED
SAR/PAR B — 5 SAR
ISF g = ' | 20 ISF
SYC 13 | | 14 VCMD+
AGHD 17, o5 | | 15 VCMD-
—
SCF+ 1 D<>< II l[ 4= FULS+
SCE- 14 28 FILE-
SITER+ 2 [ | 33 SIGH
SITE- 15 :><>< 34 SIGH
SPC 10 L 19 ZOUT+
GHT 3,9, 16, 24 1 4 TOUT-
Shielding layer 23,735, 36 com-
metal shell Metal shell

Fig. 2-2-5 Connection between GSK988T and DAPO3C drive unit

2.2.4 Connection with the Spindle Inverter Interface

The 5™ axis -spindle interface (CN15) SVC port outputs 0~+10V voltage, the connection
between GSK988T and the spindle inverter is shown in the following figure:

GSK988T (CN15) Spindle invertor

12 | AGND {1 oV terminal
X X |

13 SvC '.\ I' Input terminal

Metal shell -

Fig. 2-2-6 Connection between GSK988T and inverter
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2.3 Connection with the Spindle Encoder

GSK988T is equipped with two-channel encoder input interfaces (CN21 and CN22), CN21
interface is used as feedback input of spindle speed by default. When multi-spindle control
function is started, select the encoder interface which receives the feedback pulse for the system
control, through the selection signal PC2SLC (G28.7) of spindle encoder in PLC. When the
interface (CN22) of encoder 2 does not connect to the encoder and the selection signal PC2SLC
of the position encoder is not set to 1, CN21 interface is taken as the feedback input of the
spindle speed.

2.3.1 Interface Definition of the Spindle Encoder

P

8:PAS/HA1 ., Signal Description

7:*PAS . 15: OV *

6-PBS/HB1 e ® 14: OV PAS/PAS Encoder phase A pulse
5:*PBS e ¥ | 13: +5V *PBS/PBS Encoder phase B pulse
4:PCS e ®| 12: +5V *

3*PCS o 10V PCS/PCS Encoder phasenfj) pulse
2: T * | 10: The 2™ MPG
1 e ®| 9 , phase A signal

LY HA1 (Only CN22 is (When it's not used in the 2"

with the signal)

G

spindle encoder, it can be used
to extend the 2" MPG)

The 2" MPG phase B signal
HB1 (Only CN22 is (When it's not used in the 2™

with the signal) spindle encoder, it can be used
to extend the 2" MPG.)

Fig. 2-3-1 Encoder interface of CN21
and CN22 (15 pins, D-type, male)

2.3.2 Signal Instruction

*PCS/PCS, *PBS/PBS and *PAS/PAS are difference input signals of phase C, B and A
respectively; *PAS/PAS and *PBS/PBS is the orthogonal square wave with difference of 90°, the
maximum signal frequency <1MHz: The quantity of GSK988T encoder pulses is set by parameter
No0.3773 (the quantity of the spindle encoder pulses) and No.3803 (the quantity of the 2" spindle
encoder).

2.3.3 Connection with the Spindle Encoder Interface

The connection between GSK988T and the spindle encoder with the twisted pair line is
shown in Fig. 2-3-2, and Changchun Yiguang ZLF-12-102.4BM-C05D encoder is taken as one
example:
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Changchun
GSK988T (CN21. CN22) Yiguang 1024
~ encoder
4 PCS — 2 Y/
AR
6 PBS T 3 E
= I G
8 PAS — 51 A
11 0V 41 ov
12 +5V M 11| +5V
Metal cabinet — — — -~

Fig. 2-3-2 Connection between GSK988T and the encoder

2.4 Connection with the 2" Spindle

988T supports multi-spindle function. Two spindle analog voltage output interfaces include
5" axis -spindle (CN15) interface and the 2™ spindle (CN41) interface. They are controlled by
PLC signals. The 2™ spindle interface can be used to the 2" inverter spindle or the unit head.

2.4.1 Definition of the 2" Spindle (Analog Spindle) Interface

9: Unused
3: Bnuseg Signal Description
: Unuse
6. Unused SvC 0~+10V analog voltage output
GND analog voltage output ground

Fig.2-4-1
CN41 analog spindle interface
(9pins, D-type, male)

2.4.2 Connection with the 2" Spindle Inverter Interface

The 2" spindle interface SVC port outputs 0~10V voltage. The connection is shown in Fig.
2-4-2:

GSK988T (CN41) The 2™ spindle invertor
4 GND ! \ 0V terminal

X X ]
5 SVC '\ Il Input terminal

Metal shell e/

Fig. 2-4-2 Connection between GSK988T and the 2" spindle inverter
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2.5 Connection with MPG

2.5.1 Definition of MPG Interface

e

9:X6.3 (4 :+24V  26: X7.0 Signal Description

8: X6.2 el 17:+24v  25:X6.7 . .

7 Unused :.' 16: +5V 24 X6.6 HA+, HA- MPG phase A signal input
6: X6.1 .:a 15: +5V 23: X6.5 HB+, HB- MPG phase B signal input
5: X6.0 e o 14:+5V 22: X6.4 . —

4 HB- ':‘ 13: OV 21 Unused X6.0~X7.0 PLC S|gnalladdress, binary
3: HB+ e,® 12:0V 20: Unused input

2: HA- ., % 1:0V 19: Unused

1: HA+ *.* 10:0V

&

Fig. 2-5-1 CN31 MPG interface
(26 pins, D-type male)

2.5.2 Signal Instruction

HA+, HA- and HB+, HB- are difference input signals of MPG phase A and B respectively.
X6.0~X7.0 interfaces are input addresses defined by PLC interface, and it can also be used for
axial selection of external MPG box and gear signal input.

CNC inside

Input signal
1

X6.0/X6.1/X6.2 f
X6.3/X6.4/X6.5 i \\t:
X6.6/X6.7/X7.0

Fig. 2-5-2 Inside circul of X6.0~X7.0 signal

2.5.3 Connection with MPG Interface

The typical connection between GSK988T and MPG is shown as the following figure:

GSK988T (CN31) The 1% MPG GSK988T (CN22) The 2™ MPG
1 HA+ ><>< 7l A 8 HA ><>< /’/\‘\ A
3 HB+ _ B 6 HB — ®
10 ov :' E oV 15 oV ><>< :| ' oV
14 +5V ><>< — +5V 12 +5V 7 v
2 HA- ||| "I Null Metal shell —\V/
4 HB- | — v
\
Metal shell ——

Fig. 2-5-3 Connection between GSK988T and the 1 MPG Fig. 2-5-4 Connection between GSK988T and 2™ MPG
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2.6 Connection with the Machine Panel

Connect between GSK988T system and the machine panel through communication.

2.6.1 Communication Interface Definition

(0) Pin No. | Signal IN/OUT Description
1 RXDA IN Receive data difference signal
2 RXDB IN Receive data difference signal
4 TXDA ouT Send data difference signal
5 TXDB ouT Send data difference signal
© 7 RESET ouT Panel resetting signal

Fig. 2-6-1 Standard machine panel interface CN54
(15 pins, D-type male)

2.7 GSK988T General 1/0O Interface Definition

2.7 1 Definition of Input & Output Addresses

Table 2-11 Definition of input & output addresses

CN61 PLC CNG62 PLC
Interface Pin No. Address Interface Pin No. Address
1 X0.0 1 Y0.0
& 44 3 X0.2 3 Y0.2
°J, y 4 X0.3 Ly s 4 Y0.3
oo 5 X0.4 N 5 Y0.4
o_© O
20 6 X0.5 958 6 Y0.5
b 34 7 X0.6 SEgs 7 Y0.6
® 02O
¢ 8 X0.7 o9a 8 Y0.7
® ® ® O @ S
o 0 9 X1.0 hde 9 Y1.0
b P4 o0%o
o0 10 X1.1 503 10 Y1.1
o_® (@
0% 11 X1.2 000 1 Y12
0% 90¢
}L}‘\ 12 X1.3 950 12 Y1.3
@
J 08 13 X1.4 800\ 13 Y14
14 X1.5 M o 14 Y15
CN61 (male) 15 X1.6 15 O 30 15 Y1.6
input 16 X1.7 CN62 (female) 16 Y1.7
29 X2.0 output 29 Y2.0
30 X2.1 30 Y2.1
31 X2.2 31 Y2.2
32 X2.3 32 Y23
33 X2.4 33 Y2.4
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34 X2.5 34 Y2.5
35 X2.6 35 Y2.6
36 X2.7 36 Y2.7
37 X3.0 37 Y3.0
38 X3.1 38 Y3.1
39 X3.2 39 Y3.2
40 X3.3 40 Y3.3
41 X3.4 41 Y3.4
42 X3.5 42 Y3.5
43 X3.6 43 Y3.6
44 X3.7 44 Y3.7
17 X4.0 17~19, 26~28 ov
18 X4.1 20~25 +24V
19 X4.2
20 X4.3
25 X4.4
26 X4.5
27 X4.6
28 X4.7

21~24 ov

2.7.2 Input Signal

Input signal is the one which the machine electric wire or the machine panel transmits to
CNC, and after connecting the input signal and +24V, the input is valid; if they are cut off, the
input is invalid. The input signal of contacts on the machine side should satisfy the following
conditions:

Contact capacity: DC30V, 16mA above;

Leakage current between contacts during opening: Below 1mA,;

Voltage drop between contacts during closing: Below 2V (Current 8.5mA, including the cable
potential drop).

There are two methods of external input for input signals: one is switch input with contacts,
the connection is shown in Fig. 2-7-1:

+24V
(0] +5V
/ CNC side
# AR ﬁ
contact ) N
switch input input —
signal @
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The other is switch (transistor) input free of contacts; connection is shown in Fig. 2-7-2 and
Fig. 2-7-3.

+24V

CNC side

—
input % AN K
[ signal AN

—

+5V
connection
of NPN type

Fig. 2-7-2 NPN type

+24V

CNC side

+5V
R s - j
\I\
connection r BN 5
of PNP type | | signal QI

Fig. 2-7-3 PNP type

2.7.3 Output Signal

Output signal is used for the drive machine electrical wire side or the relay and the indicator
on the machine panel side. When the output signal connects with 0V, the output function is valid
(Y output signal is 1); cut off OV, the output function is invalid (Y output signal is 0). The circuit is
shown in the following Fig. 2-7-4:

CNC
ULN2803  gige

OUTx output

signal

Fig. 2-7-4. Internal circuit of the output signals

Therefore, the signal has two output statuses: OV output or high resistance. The typical
application is as below:

® Drive light diode
Use ULN2803 to output drive light diode and need the serial connection with one resistance,
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limit the current from light diode (normally 10mA), which is shown in Fig. 2-7-5:

. +24V
machine

CNC side side

ULN2803 output

//K

Fig. 2-7-5: Drive light diode
® Indicator in drive filament type
ULN2803 is used to output the indicator in drive filament type, and externally connect with
one preheated resistance to reduce the current shock during break-over, and the value of the
preheated resistance is based on that the indicator is off, which is shown in Fig. 2-7-6:

+24V

CNG sidel Machine
| side
ULN2803 output :

Fig. 2-7-6
® Drive inductive loading (such as the relay)
Output the drive inductive loading in ULN2803 type and it requires connecting the fly-wheel
diode close to the circuit, which is to protect the output circuit and reduce the interference, which
is shown in Fig. 2-7-7:

) +24V
CNC | machine o
side | side
ULN2803 |
output |
T relay —o
I
| 4
I
Fig. 2-7-7

2.8 Connection with the Power Supply

GSK988T uses GSK-PB2 power supply box, There are 4 groups of voltage: +5V (3A), +12V
(1A), -12V (0.5A) and +24V (0.5A), and common port COM (0V).
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2.8.1 Definition of Power Supply Interface

The interfaces of power supply are shown in Fig. 2-8-1 and 2-8-2:

+24V  —f*
o —Ffe
-12v. — =
oV —f» [ILT—
+12v. — +24y —f-
o —fe 5y — .
5V —f®
—Ft
—1

Fig. 2-8-1 power supply interface CN1 Fig. 2-8-2 power supply interface on the panel

2.8.2 Connection between GSK988T and GSK-PB2 Power Supply Box

When GSK988T is dispatched from the factory, GSK-PB2 power supply box and GSK988T
power supply interface has been already connected, so the user just need to connect to 220V AC
power supply. The connection between GSK-PB2 power supply box and GSK988T power supply
interface is shown in Fig. 2-8-3:

20 MIEIEF
(== | | Ezj ! ;z-} 1‘3 2 L 0
! ; . = il -
(£, (=1 3% |2le @
; II“ 3 L N
[ma) " = & (o0 oav 8
LA =3
| L[ CT i g
= [ [ = =M
: [ o
| @ r r o COM | o
=0 el
’_&@ GSK988T power supply interface CN1

Fig. 2-8-3

2.9 Connection with the External Equipment

There are three interfaces on the left side of GSK988T LCD display screen: USB (flash
driver), internet and RS-232 interfaces, which are shown in the following figure. All the three
interfaces can be used for processing the file, two-way transmission between the system Para file
and PLC file and upgrading the system software. Among them, the internet interface can also be
used for remote monitor from PC to 988T system.
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@ USB interface

Internet interface

RS-232 interface

O [ \O

Fig. 2-9-1 GSK988T front panel interface

2.9.1 RS-232 Interface Definition

RS-232 communication interface:

S GND ey 2 Pin No. Signal

3: TXD oo 7 2 RXD

22RXD |2l 6

1: 3 TXD
© 5 GND

Fig. 2-9-2 RS-232 interface
(9 holes, D type female )

GSK988T executes communication through RS232 with PC (GSKComm-M communication
software should be installed). The connection is shown in Fig. 2-9-3:

GSK988T RS232 interface PC RS232 interface

3 TXD ,’\\\ 2 RXD

2 RXD ><>< : ] 3 TXD

5 GND L 5 GND
Metal shell N/ Metal shell

Fig. 2-9-3 Connection between GSK988T and PC

2.9.2 Definition of GSKLINK Bus Interface

GSK988T is with GSKLink interfaces of two routes for connecting with the remote 10 units
and the servo drive unit with GSKLink communication function. Among them, CN53 (GSKLINK
serial bus A) is for communication between CNC and the servo drive unit to realize real-time
monitor of servo parameter configuration and servo unit; CN52 (GSKLINK serial bus B) is for
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communication between CNC and remote IO unit.

1: GND (S) 6.

g CANn_L ° 0 g CANn_H Signal Description

: ° :

451 GND é 2 9: CANN L Low level of data

difference signal
© CANn_H High level of data
difference signal

Fig 2-9-4 GSKLink bus interface CN53 and "
CN52 (9 holes, D type female) GND Signal ground

2.9.2 Network Interface Definition

Network interface (standard):

Pin No. Signal Pin No. Signal
1 TXDLAN+ 9 LINK_LED
2 TXDLAN- 11 LAN_LED
3 RXDLAN+ 10, 12 VDD33
6 RXDLAN- 13, 14 Chassis ground

2.9.3 USB Interface Definition

Main USB interface (standard):

Pin No. Signal
VCC(+5V)
USB_DNO
USB_DPO
GND

Bl W N -

5,6 Chassis ground
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CHAPTER Il MACHINE TOOL DEBUGGING-OPERATION

3.1 Parameter Setting

The modification, backup and recovery of GSK988T system parameters and servo parameters
can only be done under such conditions: higher than 3™ management level; parameter switch is ON
and the system is in MDI mode. The operation of turning ON the parameter switch is shown as
follows:

Enter into System
CHC ool EM
SETTING——»  oeT (NG > Setting screen

1.Unlock the

2. Press SET key 3.Press CNC Setting 4.Press System Setting
program switch

MDI | reser

SETTING -> CNC - SYSTEM SETTING [ ABSOLUTE
X 0. Oa6a

z 0. OEAa

b B. BeAn
ol OFF
PROG S TCH B 0. ARAA

C B, AAAa

5.Move the cursor O PhRA SY1TCH [ DR R T RELATINE
5 (55

A

“ H ” AUTO SEQMCE 0N I0FF ] 5 (55
to “Parameter Switch

i INPUT UNIT @ HETRIC  INCH

. BRAA

X
7

6.Press < to turn ON é ggg
the parameter switch c

. BiaE

T B16d

9:24:18

To0L CNC HACRO SYSTEM COORD TIME ETHENET
SETTING | (R

Note 1: After parameters are modified, the modification is valid to some parameters immediately;
some will be valid only after power on again. For details, please refer to chapter 5 Parameter
Instruction.

Note 2: To view or modify the servo parameters in CNC, please ensure the correctness of servo
system connection and servo slave configuration.

3.1.1 System Parameters

e PARAM CHC |
PARAM ; ;
Press —> —> to enter into system parameter setting screen.

The system parameters can be set and modified on this screen. The current set parameters can
be backed up, and system default parameter or backup parameters can be recovered.

(1) Bit type parameters setting
Method 1:

@O Select the parameter to be modified through keys = , 5 , ﬁ , U' ; Or press
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SERACH Ok,
J softkey and input the parameter number, then press __ softkey, the cursor

will move too the desired parameter.

INPUT
@ Press key to make the selected parameter modifiable. For example, the No.0000
parameter in the figure below:

REF | remr
SYSTEM —> PARAMETER —= CNG PARAMETER
B123  EPS
115280
6138 OU
i i i @ i i i i
1001 THH
i i i @ i i i i
1082 AZR D2
i i i @ i i 1 i
1064 FFR IC
g i g 4 g g i g
1085 HIZx DLZx RNl
40 i i @ i i i
70 g g @ i g i i
Vg B B @ i B i i -
BABA % —x—SEQ—x —x— | —s—x
10:44:03
ﬂ BACKLP | HECOVEH| | | | | | SERACH |
INPUT
@ Press the numeric keys to input 8 binary values, and then, press to complete the
setting. (When the number input values is less than 8, fills the vacated bits with 0.)
@ Select other parameters through keys Igl, |§|, { , U :
Method 2:
(O Select the parameter to be modified through keys = , |§|1 ﬁ , U’ .
Select the bits to be modified through keys < and = .
INPUT
® Press repeatedly, to switch the parameter bit between 0 and 1.
@ Move the cursor to complete the setting.
® Select other parameters through keys Igl, |§|1 ﬁ , U’ .
(2) Numeric type parameter setting
= B ¢t U

(O Select the parameter to be modified through keys ; Or press

SERACH | 0K
softkey and input the parameter number, then press

move to the desired parameter.

softkey, the cursor will

@ Press key e to make the selected parameter modifiable.
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INPUT
® Input the numbers to be set through numeric keys, then press

g2 B8 ¢ ¥

to complete the setting.

@ Select other parameters through keys
(3) Parameters backup and recovery

BACKLIP
Before modification, the parameters can be backed up through J softkey. When the

RECOVER ‘
modification is erroneous or the parameter does not need to be modified, press

backup parameters or system default parameters can be recovered.
» Parameter backup

BACKUP
@ Press on the parameter screen,

0K
@ Press ______ to back up the current set parameters.

» Parameter recovery:

softkey, the

#re vou sure that back up
parameters?

will be displayed.

[LUSER
[DEFAULT] Recover default para
[CANCEL ] Cancel operation ) )

, will be displayed.

] Recover backup para

RECOYER
@ Press

LUSER DEFALLT

@ Press key to restore the backup parameters; Press to restore the

CAMCEL
system default parameters; press | to exit from the parameter screen.

3.1.2 Servo Parameters

(1) Modification and save

P RAH
When the GSKLink communication is in normal state, on system screen, press —>

SERYD

ﬂ, to enter into servo parameter screen.

SYSTEM — PARAHETER — ARAMETER
Mo, Mo, data Mo, data -
BEE 801 146) ooz 185
B3 Bl op4 g s 300
BEG 128 Bav o] oeg Bap—
BRg 40 8o g o 2080
B2 ! 813 ! B4 Z
Bl5 Bl @6 I 400
B8 Bl mg o 620 i
B21 128 B2 o 23 2500
B4 i 2008 B25 - 1008
27 -1588| o8 580 B9 250
B30 ! B3 ! B3z Bl
AAPE  Password
[9, 939d]
11: 46159
ﬂm 7 A%IS | SKVE | BACKLP | HECOVEH| NO. SPH | | |
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Servo parameters can be viewed, modified, saved, backed up and restored through servo
parameter screen on the CNC side.

X AKIS 7 h¥1S ‘ S AXIS
Axes switching: Press , or to switch the displayed servo
parameters.

INPUT
Parameter modification: Press key and input the parameter value, or, input the

INPUT
parameter value directly, then press to complete the modification.

SAVE
Parameter saving: after the modification, press to save the parameter. The saved
parameter remains the same after servo is turned ON again.
BACKUP ok,
Parameter backup: Press , the following dialogue box will pop up, then press

to back up the file.

file |m0dificati0n time
0K

RECOWER
Parameter recovery: Press A the following dialogue box will pop up, the press
to restore the backup file.

RECOYER

file |m0dificati0n time

Select effective parameter: if the parameters are modified on the servo, after power-on, the
system will issue prompt No.5030 “*the servo parameter in current parameter file of axis servo is
inconsistent with the read servo parameter.” Switch to the servo parameter screen this time, see Fig.

SELCT
3-1-6 , then press EFF. PR | see Fig. 3-1-7.

Mo, Mo, data Mo, data =
il ] A1 46 Az 183
A3 A AR A A5 5]
ARG 388 550 paiAlf] Ang Gaa|_|
Ang 48 aa a Al ZAARA
me 1 A3 2 14 a
e A G ]| mv e}
e A my A ] 1
A1 128 Az A A3 25ER
Az4 attlf] 25 ZAAA AZ6 -1 888
27 -1588 Aza Jalt] 29 8
A3A 8 A31 1 A3z &
A3 A A34 i ] 35 —JFa|
BAAE  Password
[@, 9959]
120E@: 12
| | | NO. SPH | SELCT | | ﬂl
EFF. PAR
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TEW — PARAMETER —>

ERV0_PARAMETER

No. data No. data No. data =
5] 1 Jalal} 45 Az 183
55551 a A8d a AR5 488
ABG 1 ] Aa7 B0a i]5f5] GEA| |
AR 4@ @ A At i 55}
Az 1 a3 z a4 A
A5 a A6 ] my et
aa a Mg a 2@ 1
A1 128 Az A A3 ZEER
Az4 a5} Az5 AR A6 —1 REA
27 -1568 A28 ] 29 18
A36 18 A31 1 A3z &
fecrerr ] = .
[SERYO PAR&M] Use param |oaded from servo
[CNC  PARAM] Use param saved in CHC file
[CANCEL ] Cancel operation
12:49:16
J SERVO | CLRRENT | GANCEL | | | | | |
PRk PhR&M ||
Fig. 3-1-7
CURRENT SERYD
PARAN PhRAH

Press to validate the servo parameters in CNC; press to validate the parameters

CAMCEL
read from the servo; press J to return to the screen shown in Fig. 3-1-6.
(2) Restore motor default parameter

a. Refer to appendix B.1 to find the index value in the current software version of drive unit
which is connected to the motor according to the motor type given on the motor
nameplate.

Modify servo parameter PA1 to make it equal to the searched motor index value.
c. After modifying PA1, the system automatically update the default parameter
corresponding to the motor. The parameter value is valid immediately after modification.

MD RESET
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EW —= WMETER
Ho. data Ho. data Ho. data -l
555} 315 A 46 Ag2 183
93 ] And ] 6] 468
ABG it 55K 68 Ang GEa
Ap9 48 are ] A 2008
Az 1 A3 2 a4 ]
A5 ] A6 28 A 5208
arg ] A9 ] A2a 1
Azl 128 A2z ] Az23 2508
A24 ] A25 2088 A26 -1 068
a2y -1568 A28 58 A2a 18
A58 18 A31 1 A32 2
REFLACE MOTOR PARAMETER -308|,
#s replacing other twpe of motor, the motor default param will be
automatjclly loaded. Whether to continue?
[0 ] Please go on to input index of the motor
[CANCEL] Cancel the operation
13:09: 42

J 0K | CANCEL|

|

Fig. 3-1-8
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3.2 Instruction of PC Communication Software GSKComm-M

This section is a simple instruction for the usage of the GSKComm-M during machine
tool debugging. For the details, please refer to the GSKComm-M Instructions on the CD.

GSKComm-M is a communication management software especially provided for the machine
tool builders. The GSKComm-M screen is shown as follows. It can realize the following functions:
upload and download of files between PC and CNC, DNC communication, CNC parameter editing,
part program management and editing, viewing tool compensation data and screw pitch error
compensation data, ladder diagram editing, etc. It is convenient, efficient and reliable.

GSIJZnIl- - He praj ect iz melucted =1 =S

Fle \ew Comurcation Help
B 5 & i

File Siza

Horkspace

Bodified Date

= a HewFr j (988T)
) Serve Fils
= 9 Laddar Fala

@] STDPLC-ENV, LEG
@] STOPLC. Loz
o ol Fart Frogrems

115204 Byre (112,50 KB)
1906 Byes (59,75 KB)

2000-08-12 16:33.33
Z010-08-12 16:33:48

3 3 Systen Pile

Readly (S0 TTY) S
3.2.1 Preparation for GSKComm-M

(1) RS-232 series port connection

» Connection between PC and CNC

When both PC and CNC are power-off, the communication cable should be connected as
follows: DB9 male is plugged into the RS-232 communication interface on the CNC; DB9 female
is plugged into the 9 pins serial ports on the PC (COMO or COM1).
> Baudrate setting in CNC

The baudrate is set by parameter No.0123. When data transmission is processed between

CNC and PC, the setting value should not be less than 4800. (ex-factory value:115200)
> Baudrate setting in PC
After the communication software is executed, left-click
the menu and select “Communication—>Communication Setup”, £icom 13
shown in right figure.
Setting: select the serial port communication.
Port selection: select ports used for communication
(COM1, COM2, COM3, COM4)

Baudrate: Select the baudrate

(4800, 9600, 19200, 18400, 57600, 115200) (unit: bps)

Comunication Setup 5'

Communicatinen Dewice

—COM Setup

Fort: COM |1 vl
Eand Rate (bps): IIISQDD vl

et Satup
’7 cc TP | 192 . 188 . 0 . 100

(2) Network connection

» Connection between PC and CNC:
Connect the network port of GSK988T to the PC or router with normal network cable.
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» IP setting on CNC:

e CNC ETHENET
Press —> SETTING |—> , to enter into IP setting page to set the IP address and
gateway.
. Comunication Setup x|
» IP setting on PC: .
After the communication software runs, left-click the menu, [  con @ i
and select “Communication—>Communication Setup”, [0 St
o . Bort: con [ =]
shown in right figure. Baud RateGps): 5200 7]
Communication setting: Select network communication.
Network setting: Fill in the IP setin CNC. CM,P ST
| Cancel |

(3) Authority setting

During upload and download using GSKComm, corresponding authority should be set in
advance, otherwise, the operation will fail.

Data to be CNC least Remark
downloaded authority level
PLC files 2 level
parameters 3 level Parameter switch is ON
Part programs 3 level Program switch is ON
Macro variables 4 level Program switch is ON
Tool compensation 4 level
data
Piteh e.rror 5 level Parameter switch is ON
compensation data
Tool life files 5 level

3.2.2 File Download (PC—CNC)

Through GSKComm, files in the PC can be transferred to CNC altogether or one by one.

(1) Add files

First, press the type of file to be added (for example, system file, part program file or ladder
diagram file)
Then, press = or right-click, select “Add Files”, a dialog box for adding file will pop up
(shown in the left figure), select the desired file (hold down “shift” key to select more files), then click

“Open” to complete the action.
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Select Files...

Loak ir; | =3 CNC

|=]oo013

|=]oooze

|#]00028

|=] 00034

|#] 00035

|=]oon41

< >

Flename: | "D0042.CNC" 00044 CNC "00050.CHC "0

Files of type: | MG files [*.onc;™ ne; bt - Cancel
Roceive fi1-- cremcme S B

~Select the requirec files

= & [ ssst

= 3 [ Svstem File
¢3 [ PARAM. PAR
O mcro. mco
£ O mwrF.cue

) [J oooo0.cxe
O

Cancel

(2) Add multiple files

First, select the project to be transferred; then, click &0 or right-click the project and select
“Send to CNC”, the following dialog box will pop up. (Shown in the right figure above)
In this dialog box, click the left options to select the files to be transferred. Arrow “—>" points to
the file name saved in CNC, double-click it, you can change the file name.
Click “Start sending” you can transfer the selected file (with the saved file name) into CNC.

(3) Download single file
x|

Select the file to be downloaded, then click ', or right-click the
Save 00000, CHC
file and select “Send to CNC”, a dialog box will pop up. You can change Y
the file name to be saved in the CNC, and then click “OK” to transfer
the file. N U

3.2.3 Upload File (CNC—PC)

|
First, select a project, then, click =, or select menu "Communication—>Receive Files from
CNC”, a dialog box will pop up, (shown in the left figure below). Select the file to be uploaded, then
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click “Receive”, a “Browse File” dialog box pops up (shown in the right figure below).

Eeceive files from CHC

Browse the fold

Eeshact tha xaquirecfilys Please select the location to save
= & [ seer the received files
E =3 [ Svsten File -
& ﬁm.m = [ DeskTop =
[ O macro.nco # ¢} MyDocument
£ O s cue =g
@ 0w + e Disk C{C:)
B, kel # “ Disk D(D:)
L JB 0 oo o + <@ D1sk E(E:)
e Disk F({F:)
[# [J oooos.cic et
= 3 O Ladéer File * % Disk G(G:)
@] [ STOPLC-EWYV. LD2 + e Disk H{H:)
@] [ stoeLc. L2 #h Disk I€I:)
= D Servo File ) Document
+ %J NetWork b
[~ Cover local file

Select the file folder in which the uploaded file to be saved, and click “OK” to upload the selected file.

3.3 Usage of U Disk

The U disk function in GSK988T supports the bi-directional transmission of files involving
machining program, PLC program, parameters, tool compensation data and pitch error compensation
data. It can be operated on three screens: file management screen, program screen and ladder

diagram screen.

3.3.1 File Management Screen

T MEMORY
When U disk is already inserted in the USB port, press —

management screen.

MDI | reser

B OBET d B =
B0 1 SYSTEM DATA FILE [y 116184, scq
G- 2 NG PROGRAN L[5 111_184. 5ca
[ om@al . ChG [ 112_184. 5cq
[ 0RASR. CC [y 113_184. scq
[ 02984, CNG L[y 288_204. sca
|05 02885, CNG [ 281 294, scq
[ 02222, 0 o LDFILE
[ 02511 .G [ oB@0E. cnc
L[ 0BBEE. CNG -0 oBA91 . cnc
593 PLC PROGRAN L[ ofARZ . cnc
[ STOPLC-ENU. LO? [ 08893, CNC
L[5 STDRLCILDZ -0 0BAR4, CNC
B0 4 SERVO CONFIG FILE L[ 0ARAFS. CHC
L[ 08A7E. CNC
-0 0BAET . CNC
L[ 0AARS. CNC
[ 08873, CNC
03 0918, CNC
L[ 0AAI 1. CHC
4 Fooemzoc u
=, 1@:48:17
J PARAM | PITEHHOHl SYSTEM | PLC | SWITCH | | ouTRUT | J
INFO LisT

DEY | CE

to enter into file

Under this screen, bi-directional transfer of system files (system parameters, tool compensation
data, pitch error compensation data etc.), ladder diagrams and part programs can be executed. The

procedure is shown as follows:
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SHITCH
Press __LIST_ to switch between the system content and U disk content.
OUTPUT
Press softkey to copy the selected program into local directory or U disk directory.

3.3.2 Program Screen

The operation of U disk directory is the same as in the local directory. In
this section, we only introduce the program transfer in U disk. For details,
please refer to GSK988T User Manual.

PROGRAM
When the system USB port is inserted with U disk, press to enter into program directory

= LIzE
(left figure below), press J the extended softkeys will be displayed. Then, press to enter

into U disk directory screen, operations to the programs in U disk directory such as load, open, copy,

paste, create, save as, delete, rename, search, etc, can be performed.
MDI | reser | |

PROGRAN —= LISB DIRECTORY

prog acounts: 27
nane comment s size(byte) modified time =
1,17 2010-04-84, 18:29: 1 4
08222 52 2010-85-12, 11:37:08
08Pa3 54 2018-84-84, 18:29: 14
02884 138 2018-04-04, 18:29: 14
00025 2 2018-04-04, 18:29:20
00665 £ 201 B-04-04, 18: 20: 28
[al%ti g 55 Z0I8-04-B4, 18:20: 20
09228 | 2010-04-4, 18:29:20
e 2018-04-84, 18: 29: 24
01 158 2018-84-84, 18: 29: 24
01| 1 2018-04-84, 18:29: 24
08812 137 2010-04-04, 18:29:24
02218 252 2016-04-94, 18:29: 32
12 Z‘iZIIE—E-ni—Bn’-LIB:2‘31132:.I
£ 3:09:48
J LOCAL ] MDI ‘ mnmm‘ SERACH | | | | j

conment s rnodified tine

2818-04-04, 1
7B10-85-13,

@523 54 2018-04-B4,
0P84 138 2018-04-B4,
ot s 232 2018-04-04,
EARA5 B3 2018-04-B4,
s ord 55 2018-84-B4,
Ell 2018-p4-B4,
0@ER9 e ZB18-04-04,
0@ @ 158 2016-04~B4,
0@ | 111 2018-84-04,
s o 137 2018-p4-04,

06818 282 20|0-04-04,
@82z 12 2019-04-B4,

QUTRUT SOAT BY | SOAT BY | SOAT BY | =
NAWE SIZE TINE
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» Program bi-directional transmission

LOCAL USE
@ Press | and to switch between the local directory and U disk directory.

i ﬁ G File OB@ET, CHC already
@ Move the cursor to the program to be copied through and LSS ettt Cover i
over it

j . . . [NO ] Save as
Then, press to view the extended softkeys (the right figure above), [CANCEL] Cancel

OLTPUT
Press A to copy the selected program into local directory or U disk directory.
3 When the copied program already exists, a dialog box pops up (see the right figure). Press

COPY PRGOABE AS

“Yes” softkey to cover the existed program; or press “No”, a dialog box i
input the program name for saving; press “Cancel” to cancel the operation.

pops up, then

Note 1: When transmission is made from the U disk directory to local directory, the machining
programs can be read only when it is stored in the root directory “NCPROG?” file in the U
disk.

Note 2: When transmission is made from local directory to the U disk directory, if the “NCPROG”

file does not exist in the U disk, the file will be created automatically, and the machining
programs will be output to the files.

3.3.3 PLC Screen

PROGRAM
When the USB port is inserted a U disk, press on the ladder diagram screen, the
LISB
screen is shown in Fig. 3-3-4 (Local directory screen). Press ________ to switch to the U disk directory
screen, shown in Fig. 3-3-5.
MDI | reser | |

SYSTEM —= PLC -> PROGRAM —= LOCAL DIRECTORY

|Size(byte) Imodifiedtime

# 0:58:06
ﬂ LOGAL | UsB | | | OPEN | EXECUTE' QUTPUT | SKVE AS |ﬂ

Fig. 3-3-4

42



Chapter III Machine Tool Debugging-operation

Jname |size(byte) |m0dified time |
STOPLC 2918, L07 92,353 2010-B5-16, 14:37: 44
STOPLCITECSTHR) . 1d2 84,156 2018-67-19,17:10: 68
STOPLC(IESRREH)) . LD2 94,674 2010-85-21, 16:44: 40
STOPLC. L0Z 92, 367 201 3-A5-28, 15:33: 52
STOPLC_CS.LD2 182,721 201 A-A7-26, 17:42: 22
JH1,G-28mCsE AitRE . L2 84, 99 201 0-P5-A4, 16:29: 22
¥ 3:38:40
ﬂ LOCAL | UsB | | | OPEN | | ouTRLIT | SHIE 4S | =
Fig. 3-3-5
OUTRUT
Programs in the U disk directory can be copied to local directory through softkey — vice
versa.
Take the U disk for example, the procedures are shown as follows:
Lse
(D Press softkey _______ to enter into U disk directory;
@ Select the ladder diagram programs to be copied through ﬁ and G , then, press

OuTRUT
to copy it to the local directory.

Note 1: When PLC transmission is made from the U disk directory to local directory, the PLC
programs can be read only when it is stored in the root directory “LDFILE” file in the U
disk.

Note 2: When PLC transmission is made from local directory to the U disk directory, if the
“LDFILE” file does not exist in the U disk, the file will be created automatically, and the PLC
programs will be output to the files.

3.4 PLC Operation

SYSTEM PLC
Press function key and then press softkey ~ to enter into PLC screen. This screen

includes pages such as version information, monitor, PLC data, PLC state, program directory. Press
corresponding softkeys, you can view the desired content.

YERS| ON
After entering the PLC screen, the contents of is displayed. The version page includes

the information about the PLC version, current running PLC program and the running state, etc.
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PROGRAN NAHE [STOPLC-ENU. LDZ PLC STATE RN
DES| GNER [GSK CNC EQUIPMENT CO.,LTD PLC MODEL FLC-NIT
PLC YERSIOM 9887 -1 AARES
CRC3Z [D35m1 176

CUR. SCAM PERIOD g
CREATED DATE  [2M18-B3-B3, 19:00: 0O Max. SCAN PERIOD |2
HODIFIED DATE |21 8-A3-83, 19: BA: BA MIN. SCAN PERIOD |3
COMMENTS

G5KO8ET STANDARD LADDER CHART

¥ 54752
J PARAN | PITEHHOH| Sﬁp%d | EEE?EE | PLC VEHSION| MONITOH| PLC Dm|j
3.4.1 PLC Execution and Stop
ﬂ PROGRAN LOCAL
On PLC screen, press softkey —I, then press — , the following screen is

displayed:

MDI | reser

namne |size(byte) |modified tine |
STOPLC-ENU. LDZ 124, @ 2A18-A3-21,83: 1 ! 5e

2181747

M OPEM EXECUTE STOP SHYE AS HEW DELETE | BACKLP | =
PROG SYSPLE

On this page, you can select PLC program through ﬁ and U’
running, stop, save, create, delete and backup can be performed.
» Execution of PLC programs

, then operations such as edit,

i) g

EXECUTE
Select the PLC program through and , then press | to start running.

[ Note: The current running PLC program is marked with a3, ]
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» Stop PLC program execution

G sTOP
, then press ~ FROG |

t

Move the cursor to the current running program through and
the system will be in no PLC running state.

Jname |SiZE(b3«’tE) |m0dified tine |

STDPLC-ENU. LDZ 124, 860 2RI 8-P3-21,03: 16: 52

F18:17:47

A OPEN EXECLTE STOP SAVE AS =] DELETE | BACKUP | -
PROG SYSPLC

3.4.2 PLC Monitoring and Diagnosis

(1) Monitor the PLC program state

MOMI TOR

On the PLC screen, press softkey to enter to the monitoring display screen for the

current running PLC program.

MDI | reser

PLC —= MONITOR —> STDPLC-EWU.LD2 == [windowl - Leveli]
retuorkl -
RO.0: logic 1
RO.0 RO.0
— - -
RU.U’J
— -
Fietuwork?
RO.Z:logic 0O
RO.2 RO.2 RO.2
— f | —
rietuwork3
ESP alarm
K10.7: 1/0:external ESP imput signal {#0.5) high/low lewel alarm
R2.0: {1/0) withoutswith ESP alarm
®0.3 K10.7 G2.4
— {1 -
H0.5 K10.7 RZ.0
—{a—— |
rietuorkd
over-travel processing 256
RO.0 P30 —
i e |
=
4:16:17
S windows | window3 | windowd SELECT SER&CH
J Level2 PA P1 | | | | J

You can view the state of current contact, coil conducting ON/OFF and the current value of timer
and counter. When the contact and coil conduction is ON, it is indicated by green color; if not, the
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#i.5
color is the background color of the screen. For example: ™= means the contact X0.5 is
¥23.2
conducted, — = means the coil Y25.2 is not conducted.
> View blocks
windowl windowg
On monitoring page, there are four softkeys for monitoring four blocks: _Ltevell =~ Levelz

window3d windowd
PR

. Each of them corresponds to a block and the corresponding PLC will be
displayed on the screen.

Note 1: Softkeys for windows 1~4 are shortcut keys which enable quick view of the
corresponding blocks.
Note 2: The blocks corresponding to windows 1~4 can be changed, but the change will not be

effective after power-off. The default block after power-on is the first four blocks in the
PLC programs.

» Select block
(D Select the screen as needed.

SELECT
@ Press softkey _______, the following figure is displayed:
MDI1 | reser
FLC —= MONITOR —= STOPLC-ENU.LDZ2 —> [windowl - Level1]

networkl =

RO.0:lagic 1
RO.0O RO. 0O

— .t -
RO.0O

— >J

niEetuork?

RO.2:logic O
RO.2 RO.2 RO.2

address|symb0| |d‘ high/low lewel alarm
LevelZz LevelZ 684
Pl Initial_Power_0n ol
1 Work_Mode_Main -_
P2 Work_Mode_Key
P3 HPG_Main
P4 MPG_Ax i =_Choose_Key P30 [
P5 HPG_OYERR DE I
4:21:05
J 0K | CANCEL | | | | | | |
3 Press keys , , ﬁ , U’ to select the desired window.
0K
@ Press softkey ~ to complete the selection, then, return to the previous menu; press
CAMCEL
softkey = to cancel the selection and return to the previous menu.

» Search for parameters, commands and network

Select the window in which the command, parameter or network to be searched, i.e. press
wincow! windowz window3 windowd
_Llevell | levelz - PO PI__| to display the corresponding blocks of PLC program,

then, search for the command, parameter or network.
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SERACH
@ Press softkey A to enter to search page, shown as follows:
MD]I | reser

PLC —> MONITOR —> STOPLC=ENU,LDZ == [windowl - Leve|l]

networkl =

RO.0:logic 1
RO O RO O

}
RO.0O

network?
R0.2:logic 0
RO.2 R
— i
network3
ESF alarm
K10.7: 1/0:external ESF input signal {X0.5) highs/low lewel alarm
Rz.0: {170} withoutswith ESF alarm

0.2 RO.Z
| —

®0.3 K10.7 GE.4
— | { /| ]
HlLS K10.7 RZ.0
= - ]
retworkd
overtravel processing 256
RO O FZ0 —
— | CALL K
4:29:52
M| ADDR SRH| IMSTRUT | WETWORK FIRST LAST
SRH SRH PAGE PAGE |

#0DR SRH | NSTRUT ‘ METWORK,
®3) Press softkeys ., =Rt | SAH  regpectively you can search for the parameters,

command, network on the corresponding screen, and move the cursor to the corresponding position.

FIRST LAST
@ Press  PAGE ‘ PAGE  to move the cursor to the first line and last line of the block.

(2) PLC 1/O state diagnosis

> PLC
On PLC screen, press J and STATE  to enter to PLC state display page, as shown in the

following figure.

0 PEPEARAR = A pElBaaEa = A [propaaea = A Deppaaaa =
| BPPRERAR | BB1eERAA 1 1860ERAR | BapRERAR
2 BEERasEE 2 BRERasEE 2 BABRaaEE 2 BAERaEDE
3 DeBERaaea 3 BEBEEARAA 3 DeBR1aeR 3 BPBERARAR
4 DRBEEARAA 4 BEBERARAA 4 DEBEAl AR 4 DPBRAARAR
5 Ge@RIAaale 5 BE@1A6EE 5 BARRAAEE 5 AAERA6DE
6 BEBEEARAA 6 BEEEARAA f BPERARAR 6 BPERARAR
7 DoBpRanea 7 BEERaRaA 7 DPBRARAR 7 BPBRanAR
o fEpREaEE o GPpRaana o fOpRaaae o 0areane
9 [EBEEARAA 9 BEBEEARAA 9 BPBERARAR 9 [PBERAEAR
18 Aa6aAARE 18 AEaaAaRR 18 ARAEAARA 18 Beaalea
11 Aa6aaeaaR 11 ABaaeaER 11 ABaaeaRa 11 Beaaeana
12 BEBaEEAA 12 BEBEEEEAA 12 BEBEREEAE 12 BE@a11EE
13 Aa6aRARRE 13 AEaaAaRR 13 ARAaAARA 13 BeaaeaRa
14 AAAAAARE 14 AEAAAARA 14 ARAAAARA 14 BRAAAARA
T 5 | T 55 | 5 | T 15 |
Y Bana
BITA

4:34:31

ﬂ x.v.F.G| R &K | | | | | | SERACH |J

> View the state of signals

¥YFG
Press softkey , the state of signals X, Y, F, G will be displayed on the screen; press

R.b.K
softkey J the state of signals R, A, K will be displayed.
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=

Press = or to switch between softkeys X, Y, F, G signal and R, A, K signal.
Press = , E , ﬁ , U’ to view the information about X, Y, F,G signals or R, A, K
signals.

3.4.3 PLC Data Viewing and Setting

PLC DATA
On PLC screen, press

DT, DC parameters.
MDI1 | reser

to enter into PLC data state page. It includes the setting of K, D,

SYSTEM -> PLC -> PLC DATA —> K

:
KAFERA

= |
= | —

Kamal
KBpaz
KBpa3
Kapa4
KBBas
KAREG
Kaeay
KBpag
KBPag
KBe1a
KBe1

=

== eEeEEEE =@ @@

= eEE @ e e @ E S =

= Eee@E @ e e@ @ = &S

= eE @ e:@| @ =2 M

B o O Bl Bl B sV O e R R R e R s )

= eEE @ e e@ @@=
= Eee@E @ e |e@ @@=

oeeEE @@= =

KERAA  working memory
BIT?

4:43:84

ﬂ K | D | o7 | oc | | | |ADDHSHH|J

(1) K parameter setting

K
On PLC data page, press ‘
figure above:

softkey to enter into parameter K setting page, shown in the

Parameter setting method:

@ Press keys = , = , ﬁ , U’ , < , = , you can select the parameter statues

ACDR SAH

bit to be modified; or press softkey
0K

to input the K variable to be selected, then press

and move the cursor to the parameter. The meaning of the status bit is displayed at the
bottom of the screen.

INPUT
@ Press repeatedly in K variable status bit to switch between 0 and 1, modify the status
of the selected K parameter status bit.

® Press ﬁ U’ CI, =

(2) D parameter setting

to move the cursor to complete the modification.

On PLC data page, press to enter to the D parameter setting display page, shown in
the following figure.
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MD RESET
¢ W —= PLC -= PLC DATA —= D
Min. value Max. value E!
5555} 1 16
DEAEA1 1 a &
DaRaz & a &
DARaS 2 a &
DaRa4 a a &
DARBS B a &
DBRAG 361
D@y ]
DBEES 5
DB@Eg 11
D@18 1
Dag! | B o
DEE@e  total tool position of tool post
4:49:94
ﬂ K | D | ] | oC | | | | ADDR SHH|

Parameter setting method:

E,Q,U,G,D

@ Press keys ,

modified; or press softkey

=

A00R SRH

to input the D parameter to be selected, then press

, you can select the D parameter to be

K,

and

move the cursor to the parameter. The meaning of the status bit is displayed at the bottom of the

screen.

@ Press

®

On PLC data page, press —

INPUT

Input the modified value, and press
(3) DT parameter setting

the following figure.

Parameter setting method: the same as D parameter setting

o7

key again to finalize the modification.

to enable the selected D parameter to be modifiable.

to enter to the DT parameter setting display page, shown in

Min. value Max. value =
DTEREE a 6]
DTE@Ea1 4] a 6]
DTEREz 4] a 6]
DTERE3 SAAA 188 SAPA
OTRAAA GHEFRA 1 AER GERAA
DTERRS 168 188 SAPA
DTERRE 168 188 SAPA
DTERE s 4] a 40P
DTERRE 4] a 40P
OTRARS A AARR
DTEa1 @ 4] a 1 BAEEA

DTE@1 it} a 6] -

DTEEEA spindle shift time 1 (ms)
4:52: 41

ﬂK|D|DT|DC|

| ACDR SHH| J
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(4) DC parameter setting

0C
On PLC data page, press ~ to enter to the DT parameter setting display page, shown in

the following figure.

MDI | reser

SYSTEM —= PLC —= PLC DATA —= DC

value Min. value Max. walue =

DCaRaA ] 208
DCamal 5 ] 50
DCaRaz al4l5]
DCaRa3
DCaaa4
DCaRAS
DCARAG
DCaa?
DCaRag
DCAaRg
DCaa1a
DCam 1

=== e e @@ &=

DCRARR transducer voltage value output when spindle is JOG (unit@. @1Y)

4:56:21

A e e =

Parameter setting method: the same as D parameter setting

3.4.4 PLC On-line Modification

ﬂ PROGRAM LOCAL
On PLC screen, press —— —

OPEN
ﬁ and G to select the program to be edit, then press softkey J to enter into edit page.
You can edit the ladder diagram, symbol table, information display table, initialized data table.

AUTO | reser

SYSTEM —= PLC —= PROGRAM -> LOCAL DIRECTORY

to enter into PLC program directory page, press

nane sizel(byvte) modified time
[k STOPLC.LDZ 93, 853 ZA1A-A9-258,15:38: 14
L 1:26:13
A PLC SYMBOL | MESSAGE IMITDATA
TABLE
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(1) View and edit PLC

PLC
On the page shown in the above figure, press _ to enter into PLC display and editing
pages. Shown as follows:

MD]I | reser
PROGRAM MAME —= STDPLG-ENU.LDZ —= [windowd - P@(Initial_Power_On)]

rapid traverse feedrate KI.2~EK3.3 =

K3.2 Gl4.0
— —

networkd

networkS

MPG and increment override K3.4~K3.5

K3.4 G19.4
— | —
networks

K3.5 G19.5
— I —

network?

starting up mode memory

KO01S.4: {1/0)the starting up mode is determinede by the K15.0~K15.2,it is the close mode o
Ril4.0~R114.2: corresponding K15.0~K15.2

R115.0~R115.2: comparizon R114 and 2

R115.5~R115.7: comparizon R114 and &

K15.4
— | MOVE
aono-H ouT FR114
o111l -
% 19:28:01
Al windowl windowz windowd HEW SELECT EDIT
Levell LevelZ F1 BLOCK ||

In this figure, the position where the cursor locates is indicated with dashed frame, and the
background color of the network area is darker.

wincow] window? window3d windowd |
Press levell ~— levelz P8~ Fl respectively, the corresponding blocks will be

displayed and the block name will be displayed on the upper area of the window.

@ Select blocks to the windows

windowl  window? windowd windowd
Press _Levell = LevelZ Pe F1

sELECT

according the block to be modified, and then, press

you can select a block to be displayed on the corresponding window.

0K
Press = , = , ﬁ , U' to select the block, then press to complete the action
and return. At this time, the address of corresponding block is shown on the screen. For example,

Wi ndow Wi ndow
_Levell  indicates that the window 1 corresponds to the Level 1 block, when _L#lT  is pressed, the

content of Level 1 block is displayed on the screen.
@ Create a new block

windowl  window? window3 windowd |
Press Levell —levelz =~ P8 o Pl to select a window on which a block is needed to

HEW 04
be created, then, press  ELU | and enter the block name, press J to complete the action.

® Edit program

EDIT
Select a window to be modified, then press ‘ to enter into edit program page (see Fig.

=
3-4-14), press J to display the extended keys.
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PROGRAN WAME —= STOPLC-ENU.LD2 —= [window3 — PACInitial_Power_On}]

rapid traverse feedrate K2.2~K3.3 =
K3.2 Gl4.0
1. ]
networkd
K3.32 Gl4.1
— | —
networks

MPG and increment override K3.4~K3.5

starting up mode memory

K3.4 G19.4
— | —
retworke

K3.5 G19.5
— | —
network?

KO015.4: {1/00the starting up mode is determineds by the K1S.0~K15.2,it is the close mode o
Ril4.0~R114.2: corresponding K15, 0~K1S5.2

R115.0~R115.2: comparizon R114 and 2

E1153.5~R115.7: comparison R114 and &

K15. 4
— | HOVE
anoo—H OuT FR114
oi11-L -
% 19:29:28
Al =1 1= = 1= —=[ 1— — | NSERT | NSET -
contact coi | fh hrz line| vet line MNETWORK LIME

K3.2

— |

Fig. 3-4-14
MDI1 | reser

PR

networkd

K3.3

— |

networkd

K3. 4

—

MPG and increment override K3.4~K3.5

networks
K3.3

— |

network?

starting up mode memory

Ko015.4: {1/0)the starting up mode is determinede by the K15.0~K1S5.2,it is the close mode o
Ri114.0~R114.2: corresponding K15, 0~K15.2

R115.0~R115.2: comparison R114 and 2

R115.5~R115.7: comparison R114 and &

K15.4
— | MOYE
anao—4H auT FR114
01114L =
. 19:38: 25
ﬂ DELETE| COPY | PASTE | | LNDO | REDO | | SEARCH | ﬂ

g2 B8 « U

A. Press

| MSERT

Fig. 3-4-15

to move the cursor to the line to be modified, and press

keys to move the cursor to the position to be edited.

B. Press METHORK ‘ to insert a network in front of the network where the cursor locates.

INSET
C. Press M to insert a line behind the line where the cursor locates.

For example:

e Press _“ontact | the following figure is displayed.

Move the cursor to the “Type” selection box at this time, then, press

8B ¢ o

to switch between the normally-open contact and normally-closed contact.
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CHANGE
Press to switch to the “Add/Symb” edit box, and enter the address/symbol, then press

0K
J softkey or “Input” key to complete the action.
- = — =
e Press softkey __ @il | | the following operation is the same as _¢“ntact | softkey.

MD]I1 | reser

PROGRAN NANE -> STDPLC-ENU.LD2 -

rapid traverse feedrate KILZ~K3. 32 =
K3.2 Gl4.0
— | =
networkd
Gl4.1
—
networkd
MPG and increment override K3.4~K3.5
K3.4 G19.4
— —
networke
K3.5 G19.5
— —
network?

starting up mode memor
ﬁtarting up mode is determineds by the E15.0~K15.2,it iz the close mode o

t}"DE tesponding K15, 0~K15.2
=1 parizon R114 and 2
|__| |__ =1 pparison Rl114 and &
address/synbol
MOVE
0000-H OuT FR114
o111-L

2 18:31:58

J 0K | CANCEL| | | | | | |

e Press softkey _ | the following figure is displayed:

MDI | meser

I0GRAN HAME —= STOPLC-ENU.LD2 —= [wing PBCInitial _Power_0n)

rapid traverse feedrate K3.2~K3.32 =
K3.2 Gl4.0

—1. —

netuorkd
K3.32 Gl4.1

— —

networkS

MPG and increment override K3.4~K3.35

G19.4
)_
address | svnbol =
G19.5
Level?2 Levelg ]
P Initial_Power_On
F1 'J.'ork_Mode_Maln inede by the K15.0~K15.2,it iz the cloze mode o
Pz Wark_Mode_Kew
P3 WPG_Main
P4 MPG_txis_Choose_Key
P5 WPG_OVERR DE
o ARSI TR =l [ o | =
. 19:34: 08
J OK | CANCEL| | | | | | |
Press ﬁ , U’ to select the function command to be inserted, for example, ADDB in the

0K INPUT
figure above, press J softkey or press , the following figure is displayed:
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MDI1 | reser

PROGRAM NAME —= STDPLC-ENU.LDZ —= [window3 - PACInitial _Power_0n)]

trapid traverse feedrate KI.2~K3.3 =
K3.2 Gl4.0
— | =
networkd
K3.3 Gl4.1
— | =
netuworkd
MPG and increment owverride K3.4~K3.5
K3.4 G19.4
— | —
ADDB - —3éitbmi
515.5
—
IM1
IHz
AST p mode is determinede by the Ki15.0~K1S.2,it is the close mode o
g K13, 0~K15.2
ol 114 and 2
ERA I114 and & =l

2 19:38:81

J 0K | CANCEL| | | | | | |J
i) 0

Press or in the edit box to select the parameter to be edited, then enter address or
INPUT . - . g . OK
data, and press to confirm the modification, after all the editing is done, press softkey J

to complete the action.
e The operation of other function commands is the same as described above.

You can delete, copy, paste and edit all the components, lines and network at this time. You can
cancel the last step or re-do the step.

SERACH #0DR SRH  IMSTRUT
e Press softkey ___ to switch to the search page, thenyoucanpress = | , or
NETWORK
SfH | and enter relevant parameters, command, or network. Move the cursor to the position
FIRST LAST |
where the searched parameter (or command, network) locates, then press ~ PAGE | F4GE | of
move the cursor to the head of a block or end of a block.
DELETE |
e In a similar way, press to delete component, line or network.
CopYy
e In a similarway, press _ to copy component, line or network. After the copy is complete,

press key ﬁ , U’ to move the cursor to the desired network, line or component , then press

PASTE |

LNDO
e Press J to undo last operation. You can cancel up to 20 steps of operation.

REDD
ePress _ toredo the cancellation.

(2) View and set symbol table

SYMBOL
On PLC edit page, press — to enter into symbol table display page:
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synbol address conment s =

1 PERER power on initial
2 Work_Mode_Main  |PAAEI main program shift in working
3 Work_Hode_Key PERRZ =hift key processing in working
4 MPG_Main PERR3 main program control by MPG
5 WPG_4xis_Choose_ | PEBRA4 MPG opt ional key
] WPG_OYERR | DE PERAS MPG and incremental override
7 Spi _Ovri_Key_#ju PEBRAG spindle override key-press debugging
a Spi _vri_Conpare |PARET spindle override comparison
g Spi _Ovri_Knob_tj PEBES spindle override knob debugging
18 |Feedrate_Ovri_Aj |PABIB feedrate override debusaing
11 Rapid_Traverse_H [PB11 main program processing in rapid traverse override
12 |Rapid_Trav_key |PEEIZ rapid traverse key processing
13 |Jog_Main PEE1 3 main program move by manoal
14 |Jog_Move_Key PEET 4 key move processing by manual
15 |Jog_Return PEET G manual zero return processing
16 [Spi_Gear_Shift_M|PEBIE main program processing in spindle shift
17 |Spi_Automat ic_Sh|PRATY spindle autonatic shift =
% 19:39:43
windouz | windowd | windowd | | CREATE | SELECT |j
Svbnol K el
windowl windows window3 Y ndowd
@ Press softkeys FRGBLK ~— Svbmol K #SHD | regpectively, you can select the

symbols to be displayed on the window. The window name and corresponding symbols table name is
shown on the upper area of the screen.

SELECT
Press softkey A to select a symbol table for each window.

CREATE
Press ~ tocreate a new symbol table and it is displayed on the current window (Note: if

there is an empty window, the created symbol table will be displayed on the empty window
preferentially.

wincowl
Press FRG BLK | the block symbol table is displayed and the corresponding address table is
displayed as well.
Wi nclow?
@ Press _S¥bmol  the symbol table is displayed, shown as follows:

MDI

address Comments =
1 DCE transducer voltage value output when spindle is JOG (ur
3 oc1 transducer voltage value output when spindle shifts aut
3 oTa spindle shift tine 1 (ns)
4 oT1 spindle shfit tine 2 (ms)
] 072 low pressure alarm check timelns)
|||E 073 moveing the upper tine of single tool position in tool
|||'fr 014 moving the upper tine of max. tool position in tool che
8 075 M code performing last time (ms)
q 076 S code perforning last time (ms)
1A oTv tool-post delay time from positive stop to reverse outp
11 078 fail to receive the alarn tine of tool-post lock =TCP =
12 079 tool-post reverse lock timelB-48@Ens)
13 0ne delay tine both MB5 and spindle brake output (ns)
14 0711 spindle brake output time (ms)
15 bmiez spindle JOG tinelB-6ARAENS)
16 0713 |ubricating open time(A-GAAAAMS) (@ |ubricating is under
17 D714 share B

% 1B:50:27

ﬂ window] | windowd | windoud | DELETE | CREATE | SELECT | ﬂ

PRG BLK K S0
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Notes for parameter addresses X, Y, DC, DT, T, R are displayed in the symbol table.
2 B ¢ ¢ <&« o

DELETE
Press softkey to delete the selected symbol table.

Press to select and view all parameter addresses.

=
Press J to show the extended softkeys.

SERRCH
Press A and enter the parameter address to be searched, locate the cursor to the
address.

| NSERT
Press " | toinsert a null line below the line where the cursor locates.

DELETE
Press " to delete the line where the cursor locates.
windom3 yjndoyd windows
® The operation after press 7550 | is the same as _ ovbnol

@ Modify and edit the symbol table (the block symbol table cannot be modified here)
2 B ¢t I & ©

Select the symbol table to be modified, then press

INPUT
to select the symbol (or address, annotation) to be modified, press and input symbol, address

INPUT
or annotation, then press again to complete the modification.
(3) View and Modify the message table

MESSAGE ‘
On edit page, press  TBLE | to enter to message table, shown as follows:

display content

ARARA, B Excessive tool change tine

APRAB. 1 | 1881 |Current tool-position is inconsistent with the object one when tool chal
ABARA.2 | 1882 |Tool change does not complete

ARPAER. 3| 18@3 |Tailstock function invalid,MIB/MIT commands can not be performed.

APRAB. 4 | 1884 |Tailstock can not be withdrawn when spindle rotates.

ABAPA.5| 1885 |Spindle startup enabling closes, the spindle can not be started

ARPAR.G| 18P6 |The safety door does not close, the machining program/spindle is forbid
AERAB. 7 | 1887 |Low hydraul ic pressure of chuck

APRAT.B | 1888 |Do not loose the chuck when spindle rotates.

ABPAT. 1| 1889 |Spindle can not be started up if the chuck clamping is not generated.
AERAT.Z | 1818 |Chuck clamping signal is not detected when the spindle is rotated.
ABEE,3| 1811 |Spindle can not be started up if the chuck is released.

ARRA1 . 4| 1812 |Chuck function can not being performed M12/M13 command, due to it is in
APRAT.E | 1813 |Tool post lock signal is not detected when tool change is ended.
APRAT.E| 1814 |The M code which is not define any function.

AERAT.T | 1815 |undefined alarm

AEREZ. 8| 1816 |The code MA3 and MB4 are specified wrongly. =

Z10:48: 28

| ADDR SRH [ MSG MO,
SRH

In this information display table, PLC alarm information address A, corresponding information

8 B ﬁ’ Ur,c,:>

number and content are shown. Press to check these
information.

@ Modification of information number and content:
s B 0 ! & o

INPUT INPUT
modified, then press and input the desired information number or content, press again

Press to select the information number or content to be
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to complete the modification.
® Search for address and information number:

#DDR SRH MSG WO,
Press or _Sh enter the address or information number to be searched, press

enter to start searching, then locate the cursor to the searched address or information number.
(4) View and set initialized data table

[NITDATA
On edit page, press softkey to enter to initialized data table display page:

KEBaE -

K@ma
KBBE2
Kiaa3
Kian4
KBaRGs
KBBAG
KRBT
KiBang
KiBang
Kl e
Kl 1

=
=

= |

= 3=

o e @ e @ =

=@ e @ e @ e @@= SO
= =@ e S @ e @ e @ = S| W
—eE e @ e @ e @ = S|
=@ e @ e @ a3 =S =

= e@ee @ e @ e = S

== E e EE @R e ==
=@ ee @ e @ e@ =

— @3 =

KAPRA  working memory
BIT7

%, 10:45: 50

ﬂ K | D | o7 | oc | | | SME|ADDHSHH|

@® K parameter setting

windowl
Press M to select the window 1 whose corresponding K parameter is shown in the above
figure.

Press = , = , ﬁ , G , < , = to select a bit in the K parameter to be set or
modified, the explanation for the bit in K parameter is displayed on the bottom area of the screen.

INPUT
Press repeatedly, you can set the bit to 0 or 1.
@ Initialized data

Wi ndowe
Press [Nithata o enter the initData table display page corresponding to window 2.
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windowZ( InitData)

value Min. value Max. value -
1 18 B 208
2 |oat 5 B 50
3 |ome 1 808 B BOE0D

4 [omt 1808 B E
5 |om2 3080 B EOE0D
EE 5080 160 5000
7 |oT4 15680 1808 EBE0D
B |oTs 500 100 500
g |ome 500 160 5000
18 |oT7 500 B 4000
11 |oTg 500 B 4000

12 |oTg 1 808 B 4900

DCAA0a S aati R e SR R (R (48, A1)

7:50:59

ﬂ wi nclow! window3 | windowd | DELETE | CREATE | SELECT | =

K FETD I

(® Data table modification and edit:

Select the desired page by pressing
the address or address value to be modified, the background of the selected value will turn to blue;

INPUT
press

INPUT

key again to confirm the modification.

= =
or

; press

Q,G,@,o

and input values through numerical keys (press backspace key to delete), then press

Note: The operation for modifying and editing the initialized data table is the same as the viewing and
setting of symbol table. For details, please refer to the “3.4.3 (2) View and set symbol table”.

3.4.5 PLC Program Transmission

PLC program transmission is subject to authority above the 2" level.

There are two method of PLC program transmission:

1. Transmit with GSKComm-M. For details, please refer to section 3.2 in this chapter.

2. Transmit PLC program one by one on PLC screen through U disk, or, make bulk transmission
on file management screen. For details, please refer to section 3.3 in this chapter.

3.5 CNC Diagnosis

MESSAGE . ) DI AGNOS _ _
Press to enter to information screen, then press to enter to diagnosis page,

CHE
press DIAGNDS | to enter to CNC diagnosis page.
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Ho. 7 B 5 4 3 2 i B E
BAFA RaT 0 N G 7 B g
B B B B B B B
BAAT ¥ z F 4 5 B
B B B B B B B B
DARz H 5 T i 2 3
D B D D D D D
(] U N EOB - B .
B B B B B B B B
Baa4 CHG BACKSPACE DEL SHIFT CANCEL  INPLT
B B B B B B B B
BaA5 POS PRG B SET HSG GRA HELP
B B B B B B B B o
AR RAST—0—N—G— —7—B—3
BIT7 RESET
B:02:07
J ALARM airn | S OSCILLO| GSKLink | one | SERVO | LOCK |
HESSAGE | HI STORY | GRAPH DIAGNDS | DIAGNDS |  SCREEN

On the system diagnosis page, contents such as keyboard diagnosis, state diagnosis, and
auxiliary function parameter are included. They can be viewed through = , E , ﬁ , U' ,
a o LOCK | _ _ _
, . You can press  SCHEEN | to lock to the current screen in case of mis-operation.
On CNC diagnosis display page, there are two lines at the bottom of the screen displaying the
diagnosis details: the first line shows the diagnosis number; the second line shows the explanation of
a bit in the parameter where the cursor locates.

The diagnosis information and corresponding number is shown as follows:
» System keyboard diagnosis information (number: 0-7)

It can diagnose all the keys on the system keyboard. Each key is in either pressed or
released state. It is used to diagnose whether the keyboard is in good condition.
> Feed axis diagnosis information (number:10-29)

It includes the input/output state of servo drive unit connected with the feed axis, the pulse sent
from feed axis to FPGA, the pulse sent from FPGA to servo drive unit, and the accumulative errors of
the feed axis pulse (the difference between the FPGA received and sent pulse). It is used to diagnose
whether the feed axis is in good working condition.

» Pulse encoder diagnosis information (humber:30~33)

It includes the rotation direction of the two-channel pulse encoder, Z signal state, A,B phase
signal state and the current counting pulse value. It is used to diagnose whether the pulse encoder is
in good working condition.

» MPG diagnosis information (humber: 40-43)

It includes the rotation direction of the two-channel MPG, A, B phase signal state and current
counting pulse value. It is used to diagnose whether the encoder is in good working condition.
» Spindle diagnosis information (number: 50~52)

It includes the state of two-channel spindle alarm signal, tapping signal, enable signal and ready
signal.

» Machine tool panel diagnosis information (number: 60-62)
It includes the accumulative errors number, consecutive errors number and repeated number of
the machine tool panel. It is used to diagnose whether the machine tool panel is in good working
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condition.
» Edit keyboard diagnosis information (number: 63-65)

It includes the accumulative errors number, consecutive errors number and repeated number of
the edit keyboard. It is used to diagnose whether the edit keyboard is in good working condition.

3.6 Servo Diagnosis

DIAGNOS SERYO
On system screen, press J to enter to diagnosis page, then press _EH5H05 |t enter to
servo diagnosis page.

% oD POS 1 pulse || * 0. ooe
SERVO 1D : 1| ACTUAL POS 2 pulse
i 7. 800
CONNECTED: VES | ACTUAL SPD D ron
CONTROL POS | SER CLRRNT 5.0 4 | RELATIVE
SER TEMPTR 31 c || u 7. 800
I 7. 800
N ALAS SN FSIP FSIP AL FIL 52 01
—HACHINE
GINI yih
X 7. 800
ouT GOOT ROV 7SF  COIN__ FLYOUT HOLD
1 1 1 1
ALAFH i 8. bea
[BITG Enable input terninal T 61006
8:16:15

A Z A%1S S AXIS | RECONNCT
GKLinké

GSK988T servo diagnosis module provides the following functions:

It performs real-time monitoring to system controlled axes through servo communication
feedback data, so the operator can know about the working state of some devices such as servo,
motor etc.

(1) When the servo is in position control mode, the information displayed includes the
command pulses received by the servo, the feedback pulses obtained from the motor
encoder, actual rotation speed of the motor, servo internal current, detected temperature
in the servo.

(2) When the servo is in speed control mode, the displayed information includes the specified
rotation speed received by the servo, actual rotation speed obtained from the motor,
command pulses received by the servo, servo internal current, detected temperature in the
servo ( spindle encoder value is displayed).

(3) The I/O sate when servo is connected with system.

Explanations for various data items on servo diagnosis screen:

X : Current selected axis name
SERYO 1D : The number of the slave connected to the axis

COMMECTED : The connection state of servo communication link layer
CONTROL : The servo control mode
CMDr P05 : The position pulses received from the system (in position control mode)

CHD SPD: The speed command value received from the system (in speed control mode)
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ACTUAL 5FD: The position pulses feedbacked by the servo

ACTUAL POS: The actual rotation speed of the motor

EMCDER YAL : The current value of spindle encoder (in spindle or C axis control mode)
SER CURRNT: The servo working current value at present

5ER TEMFTR : The detected temperature of the servo inside

IN : The servo input point value
0UT : The servo output point value
BITE Enable input terninal . petails of the servo input and output points where the cursor
located
AR o s S AXIS
Axis switching: Press , ,
among X, Z, S axis

to switch the displayed servo parameter

RECOMMCT
GSKLink# | - \When some axes are not connected or the servo communication is erroneous, press

it to reset the communication link. If the connection still cannot be done, turn on the power of servo
and system again.
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CHAPTER IV MACHINE DEBUGGING-FUNCTIONS

4.1 Emergency Stop and Hardware Limit

GSK988T is equipped with the software limit function; for safety, it is suggested to adopt the
hardware limit function at the same time. Install the limit switches in positive and negative directions
on axes; the connection is shown in the following figure:

The 4th , 5th axis
travel limit switch

/‘:/
Overtravel release _i_
switch Emergency
X0. 5 .
ESP stop switch
Fig. 4-1-1
L] L]

=

In wwa or ws  mode, slowly move each axis to verify the validity of the overtravel limit switch,
the correctness of the displayed alarm and the validity of the overtravel release button;
when it overruns or the emergency stop button is pressed, CNC alarms “emergency stop”. The

alarm can be cleared through pressing the & and the axis moves in the reverse direction, or
shield PLC emergency stop parameter which makes the switch invalid, and then press the resetting
key to clear the emergency stop limit alarm, and the axis moves toward the worktable in the reverse
direction and is off from the limit switch.

Relevant Parameter

Parameter

Bit Meani R k
No. i eaning emar|

ESP emergency stop alarm signal (X0.5)
0: Emergency stop alarm occurs when the

R 3003 #7 | input signal is O (low-level signal)
parameters
1: Emergency stop alarm occurs when theThese two
input signal is 1 (high-level signal) parameters
External emergency stop alarm signal (X0.5) should be set
Standard 0: Emergency stop alarm occurs when the [consistently.
PLC K0010 #7 Isignal is low-level
parameters 1: Emergency stop alarm occurs when

signal is high-level
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4.2 Basic Axis Parameters Setting

4.2.1 Axis Property

(1) Axis name
The controlled axis number of 988T is 2, the extended controlled axis number is 5 (including Cs
axis), and the linkage controlled axis number is 3.

Relevant Parameter
No. Meaning Remark
8130 Total controlled axis
This parameter value cannot
1010 CNC controlled axis number be greater than parameter
No.8130
1020 Name of each axis The axis names cannot be
the same
1022 Axis properties in basic coordinates
Servo axis number of each axis The set axis number should
1023 correspond to the axis
number of the rear cover
interface.
(2) Axis unit

After the above parameters are set, you can set the axis names, input/output unit (metric or inch)
and incremental system as requirement.

Relevant Parameters
No. Bit Meaning
0000 #2 Input un'it '
0: metric 1:inch
1001 40 The least movement unit of the linear axis:
0: metric (metric machine) 1: inch (inch machine)
1004 #1 Set the least input increment and least command increment
0: 0.001mm 1: 0.0001mm
1006 43 Set the movement amount of each axis |
0: by radius 1: by diameter
For the addresses which decimal points can be used, when the decimal
3401 #0  point is ignored, the setting is as follows:
0: as the minimum setting unit 1:as mm, inch, s
(3) Axis type

During machining, you can set the axis as linear axis or rotary axis according to the machining

requirement.

Relevant Parameter
No. Bit Meaning
Whether the least input increment of rotary axis is 10 times of the
1004 #6  least command increment:
0: No 1: Yes
1006 #1,#0 | 00: Linear axis 01:rotary axis (A Type) 11: rotary axis (B type)
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1008 40 Whether the circle display function of rotary axis is valid:

0: invalid 1: valid
1008 #1 The rotation direction of absolute command is :

0: the direction closer to the object 1: specified by command value symbol

Relative coordinate is :
1008 #2 0: does not cycle by the movement amount per rotation

1: cycles by the movement amount per rotation
1260 Movement amount per rotation of each rotary axis

4.2.2 GSKLink Communication Setting of Axis and Servo

When GSKLink communication between feed and spindle servo drive unit is to be executed, the
servo slave number and communication baudrate need to be set.

Note 1: The slave number corresponding to the servo communication cannot be
repeated. The baudrate of servo should be consistent with the system
communication baudrate; otherwise, the communication cannot be set up.

Note 2: The parameters and slave number and baudrate in the servo should be set
before the servo is connected to the GSKLink, and should be modified manually
in the drive unit (valid after power-on again).

Relevant Parameter

Type No. |Bit Meaning Remark
System servo communication
9000 |#0 function is :
0: invalid 1: valid
GSK 9010 System servo communication Be consistent with the servo baudrate
baudrate
($) 988T .
P Slave number corresponding to
© System 9011 the servo communication of
parameter each axis
The slave number cannot be repeated.
Slave number of analog
9012 spindle communication
(SIDS1)
PA5S GSKLink communication servo (Corresponds to the CNC parameter
DAT slave number No. 9011
2000C PA59 GSKLink communication [Be consistent with the CNC parameter
3 Series baudrate No. 9010
e PA61 Drive unit type 101: 2050C;  102: 2075C
o PA19 GSKLink communication servo (Corresponds to the slave number set
DAP03C slave number by CNC parameter No. 9012, 9013
DAY3025C PA20 GSKLink communication Be consistent with the baudrate set by
baudrate CNC parameter 9010
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4.3 Servo Related Setting

4.3.1 CNC Servo Parameter Setting

After the connection between system and servo is done, and the power is on, you can set the
high-level or low-level servo alarm, encoder type, pulse output type, pulse output direction of each
axis and axis movement direction. The procedure is as follows:

@ According to the alarm logic level of servo drive unit set corresponding alarm level of servo
axis through parameter NO.1816#0 (ISAX).

2 Select the pulse output method of current axis through parameter No.1811#0 (ABPX).
GSK988T supports two methods of pulse command output, one is + direction pulse output; the other
is orthogonal two phases (AB phase) pulse output. The parameter should be set correctly.

@ According to the encoder type of the servo motor set whether absolute encoder is used on
servo through parameter No. 1815#5 (APCx).

@ According to the transmission ratio of the machine set correct gear ratio CMR/DMR (through
parameter No. 1816 and No. 1820) to make the movement distance be consistent with the specified
value (for details, see follow-up sections).

® When the machine movement direction is inconsistent with the movement command,
inverse the output movement direction of servo axis command by setting parameter No. 1811#2
(PODx).

® When the detection direction of absolute encoder is opposite to the actual direction, adjust it
through parameter No.1815#0 (APRXx). (This detection method is: when the reference point is set,
specified axis moves along + direction +U, and +U is displayed in the machine coordinate system,
turn on the power again; if —U is displayed in the machine coordinate system, then, the detection
direction of absolute encoder is opposite to the actual direction.)

Note 1: In AUTO or MANUAL mode, when the specified axis direction is opposite to the
actual feeding direction, modify parameter No. 1811#0.

Note 2: In manual mode, when the manual feed direction is opposite to the actual feeding
direction (correct in AUTO or EDIT mode), modify PLC data parameter K8.0~K8.4.

Relevant Parameter
No. Bit Meaning
1811 #0 Pulse output. typ'e:
0 : pulse + direction 1: AB phase pulse
1811 #2 Pulse output direction:
GSK 0: Not reversed 1: reversed
When absolute encoder is used, the direction of position
988T
o 1815 #0 detector:
ys eT 0: Not reversed 1: reversed
parameter e —
1815 45 Position detegtgr is: 3
0: absolute position detector 1: not absolute position detector
1816 40 Servc? alarm signal level:
0: high-level alarm 1: low-level alarm
PLC data K8.0~K8.4 Manual movement direction of each axis is:
parameter 0: not reversed 1: reversed
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4.4 Gear Ratio Adjustment

Electronic gear ratio enables the move distances of machine tool slide be consistent with
the specified distance (move distance of the machine coordinate). If the axis is set in radius
system (radius or diameter programming is set by parameter No.1006#3), the actual move distance
of the machine equals to the move distance displayed on the machine coordinate system; if the axis
is set in diameter system, the actual move distance of the machine is the double of the move distance
displayed on the machine coordinate system.

Please note that the electronic gear ratio is related to both the setting of CNC gear ratio and

servo drive unit gear ratio.

GSK988T Turning CNC System User Manual (Volume 1I)

Relevant Parameters
No. Bit Meaning
0000 42 Input un.it: '
0: metric 1:inch
1004 #1 Least input increment and least command increment:
0: ISB system 1: ISC system
1006 #1. #0 Linea.r axis qr rotary axis . |
00: linear axis 01: rotary axis (A type) 11 : rotary axis (B type)
1006 43 Moveme.r.1t amour?t of each axis is - .
0: specified by radius 1: specified by diameter
1816 |#6. #5. #4 Set the detect multiplying ratio of each axis
1820 Set the command multiplying ratio of each axis
Incremental System
IS—B IS—C
Input Radius/ |Least setting Least Least setting |[Least command
Diameter| increment command increment increment
increment
Metric Diameter| 0.001mm 0.0005mm 0.0001mm 0.00005mm
Metric Radius 0.001mm 0.001mm 0.0001mm 0.0001mm
machine inch Diameter| 0.0001 inch 0.0005mm 0.00001 inch 0.00005mm
Radius | 0.0001 inch 0.001mm 0.00001 inch 0.0001mm
Metric Diameter| 0.001mm 0.00005 inch 0.0001mm 0.000005 inch
Inch Radius 0.001mm 0.0001 inch 0.0001mm 0.00001 inch
machine inch Diameter| 0.0001 inch | 0.00005 inch 0.00001 inch 0.000005 inch
Radius | 0.0001 inch 0.0001 inch 0.00001 inch 0.00001 inch
Rotary axis 0.001deg 0.001deg 0.0001deg 0.0001deg

66




Chapter IV Machine Debugging-Functions

4 4.1 Gear Ratio Calculation

Formula

encoder pulses per revoltion y Zy
Lead Z,

Gear ratio =Least command increment x

Note: Least command increment is the minimum unit of command from CNC to machine tool,
and the minimum increment of tool movement.
Pulse/rev = Encoder line number (absolute encoder)
= 4 x Encoder line number (incremental encoder)
Zwm : Teeth number of lead screw gear

Zp : Teeth number of motor gear

Example:

When a machine is equipped with GSK988T and DAT2050C, and the ISC system is applied,
the X axis is programmed in diameter system, the lead is 6mm, Z axis is programmed in radius
system, the lead is 8mm; the motor is connected with X, Z axis lead screw directly (Zy: Zp=1: 1);
17-bit absolute encoder is applied (the encoder line number is 27 e 131072), the calculation of
corresponding gear ratio of X, Z axis is as follows:

X axis:
Least command increment: 0.00005mm (ISC system, programmed in diameter)
encoder pulses per revoltion y Z,
Lead Z,

Gear ratio = Least command increment x

131072 1 _ 2048
1 1875

=0.00005x
Z axis:
Least command increment: 0.0001mm (ISC system, programmed in radius)
encoder pulses per revoltion y Z,
Lead Z,

Gear ratio = Least command increment x

131072 X; 1024

=0.0001x =
8 1 625

4.4.2 Gear Ratio Setting

Parameter Setting of Gear Ratio
Command multiplying ratio (CMR : N0.1820)
Detect multiplyingratio  (DMR:No.1816)
Position pulse command multiplying ratio (PA12)
Position pulse command frequency division ratio (PA13)

CNC: Gear ratio =

Servo : Gear ratio =

When the numerator is greater than the dominator in CNC electronic gear ratio (CMR/DMR), the
CNC permitted maximum speed will be decreased; when the numerator is smaller than the dominator,
the CNC position accuracy will be decreased. To ensure the target accuracy and speed, when digital
servo with electronic gear ratio function is matched, it is advised to set the CNC electronic gear ratio
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to 1:1, and set the calculated electronic gear ratio into digital servo.
Example: (the gear ratio is the one in the example of Gear Ratio Calculation)
X axis

CNC gear ratio setting
CNC electronic gear ratio is set as 1:1, i.e. CMR/DMR=1:1
Setting value of CMR (Parameter No. 1820) is 2.
Setting value of DMR (Parameter No.1816)(DM3x: DM2x: DM1x) is 001.

Servo gear ratio setting
The servo gear ratio is set as 2048 / 1875.
Setting value of PA12 is 2048.
Setting value of PA13 is 1875.

Z axis

CNC gear ratio setting
CNC electronic gear ratio is set as 1:1, i.e. CMR/DMR=1:1
Setting value of CMR (Parameter No. 1820) is 2.
Setting value of DMR (Parameter No.1816)(DM3x: DM2x: DM1x) is 001.

Servo gear ratio setting
The servo gear ratio is set as 1024 / 625.
Setting value of PA12 is 1024.
Setting value of PA13 is 625.

4.5 Acceleration/Deceleration Characteristic Adjustment

As the acceleration/deceleration time constant increases, the acceleration/deceleration process
slows down, the impact to machine tool decreases, and the machining efficiency decreases; and vise
versa.

When the time constant is the same, the higher the start/end speed of acceleration/deceleration
is, the greater the impact will be, so are the machining efficiency; and visa versa.

The principle of acceleration/deceleration characteristics adjustment is: to properly reduce the
acceleration/deceleration time constant and increase the start/end speed of acceleration/deceleration
to improve processing efficiency in the condition that the drive unit won't issue an alarm, the motor
can work without the loss of steps and no obvious impact occurs to the machine tool. If the
acceleration/deceleration time constant is too small or the start/end speed is set too high, it can easily
lead to drive unit alarm, motor step loss or machine tool vibration.

note: when parameter No.1601#4=0, at the intersection point of cutting feed paths, the feedrate\
should be decreased to the start speed of the acceleration/deceleration, then, increased to
the specified speed of the adjacent block. Accurate position of intersection point can be
achieved in this way, but it may lower down the machining efficiency.

When parameter No.1601#4=1, two adjacent cutting paths perform smooth transition in
acceleration/deceleration method directly. The feedrate does not necessarily decrease to
the start speed when the previous path ends. An arc transition is formed at the intersection
point (inaccurate position). This kind of transition way allows great surface smoothness

K and higher machining efficiency. /
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Relevant Parameter
No. | Bit Meaning
1420 Rapid traverse rate of each axis
1421 The minimum speed of rapid traverse override
1422 Maximum cutting feedrate of all axes
1423 Manual feedrate of each axis
1424 Manual rapid traverse rate of each axis
1601 #4 During rapid traverse, the blocks are:
0: not overlapped (accurate) 1: overlapped (smooth transition)
1610 #0 The acceleration/deceleration of cutting feedrate (including dry run feeding) is:
0: exponential type 1: linear type after interpolation
1610 #4 The acceleration/deceleration of manual feeding is :
0: exponential type 1: linear type or bell-shaped type after interpolation
1620 Constant T during linear acceleration/deceleration of each axis
1622 Acceleration/deceleration time constant of cutting feedrate after interpolation
1623 Exponential acceleration/deceleration FL speed of cutting feedrate
1624 Acceleration/deceleration time constant of manual feedrate after interpolation
1625 Exponential acceleration/deceleration FL speed of manual feedrate
1626 Acceleration/deceleration time constant during thread cutting cycle
1627 Exponential acceleration/deceleration FL speed during thread cutting cycle

4.6 Reference Point and Software Limit

GSK988T supports three kinds of method to set machine zero point (also called reference point):
reference point setting without dogs, reference point setting with dogs and absolute encoder
reference point setting.

Reference Point Setting

System Parameter Setting

absolute encoder
reference point setting

Parameter No0.1815#5 (APCXx) is set to 1

reference point setting
without dogs

Parameter No.1815#5 (APCx)is setto 0
Parameter No.1002#1 (DLZ) is set to 1 or parameter No.1005#1
( DLZx) is set to O (either one of them is set to 1)

reference point setting with
dogs

Parameter N0.1815#5 ( APCx) is setto 0
Parameter No.1002#1 DLZ is set to 0 and parameter No.1005#1
DLZx is set to 0.

Note 1: When absolute encoder is used, after a reference point is set, it will be saved

automatically after power-off, so it is not necessary to set the reference point the
next time.

Note 2: When reference point is set with/without dog, the setting should be executed

every time after power-on.
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Relevant Parameter
No. Bit Meaning
When the reference point is not set, in AUTO (MEM, DNC OR
1005 40 MDI) mode, if movement commands other than G28 is
specified, the system will
0: issue an alarm 1: not issue an alarm
1006 45 Set reftla.renc.e pgint return direction of each ax.is o
0: positive direction 1: negative direction
After the manual reference point return is done, the local
1201 #2 coordinate system is:
GSK988T 0: not cancelled 1: cancelled
System 1240 Set the coordinate value of the 1% reference point in machine
Parameter coordinate system
- Set the coordinate value of the 2" reference point in machine
coordinate system
1242 Set the coordinate value of the 3™ reference point in machine
coordinate system
- Set the coordinate value of the 4™ reference point in machine
coordinate system
1425 Set the FL speed after deceleration during reference point
return
PLC Data Whether the direction keys of zero-return operation is
Parameter K12.2 automatically locked:
0: No 1: Yes

4.6.1 Reference Point of Absolute Encoder Setting

When the machine is equipped with the absolute position encoder and its reference point return
function is valid, it requires setting the absolute position encoder reference point while the system
doesn’t set the reference point or readjust the reference point. After setting the reference point, the
system automatically saves the reference point position after power-off, therefore, it doesn’t require
setting the reference point position, again when it powers on in the next time.

The steps of setting the reference point of absolute encoder are shows as follows:

‘2 [ ]

1. In mode of www or we  mode, the axis carriage is moved to the reference point to be set.
2. The system parameter APZx (NO.1815#4)is set as 0, cut off power supply, and power on,
again, the system alarms.
-

3. Press =@ on the panel.

o 11 K X
|<%I .r'}ﬂfp}: .lz> .G/S
. £l L ] L] .
4. Press the switches ' @ % E related to the reference points, then the reference

point return is performed.
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5.,The reference point return finishing indicator (operational panel indicator)
g !
Xy zO mO c is on, the reference point return finishes, the system saves the
current encoder position, automatically sets the parameter APZ x as 1.

Relevant Parameter

No. Bit Meaning
When absolute encoder is used, the direction of position detector
1815 #0 |is:
0: not reversed 1: reversed

When absolute encoder is used, the machine position and the
1815 | #4 position of absolute position detector is

0: inconsistent 1: consistent
Position detector:
1815 #5 0: uses absolute position detector 1: does not use absolute position
detector

4.6.2 Reference Point Setting with Dog

When the reference point return without dogs function is set invalid (i.e. the reference point
return with dogs is valid), reference point return can be performed when the machine is installed
deceleration switch. After the tool returns to the reference point, LED indicator lights up, and
coordinate system is set automatically.

The procedure of setting the reference point free of block is shown as follows:

1. Confirm that the overtravel limit switch is valid.

L
&

2. Press RN to switch the working mode to reference point return mode.

0 D . N
JLX1 § JLX10 § X100 §ILX1000
VLFO UL 25% VL 50% JV100%)

3. To reduce zero-return speed, adjust the rapid traverse override to the low

gear.

<%|z ':Q; =|crs

4. Press the corresponding axis icon onk @ % e
direction selection signal, then, reference point return is executed.

5. When the carriage moves to the deceleration point at the rapid traverse rate, and the
deceleration signal DECx is valid (the valid level of a signal is set by parameter No. 3009#5 DECx),
the speed will decrease to 0, then, the carriage keeps moving toward the reference point at the speed
set by parameter No1425.

6. When the tool leaves the position of deceleration switch, set the deceleration signal DECx to 1,
and the system detects the one-rotation signal nPC.

7. After the first nPC signal is detected, set the signals ZPx (reference point return finish signal)
and ZRFx (reference point setting signal) to 1, the reference point return indicator

i b !
Xy 2O O <O Jights up, reference point return is done.

the system will read axis and the
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Note: Usually, the machine zero return dog is installed at the maximum stroke point. The effective
stroke should be over 25mm to ensure enough deceleration distance and the accuracy of
zero return. The higher the machine zero return speed is, the longer the zero return
collision block will be. Otherwise, the carriage will go through the collision block due to
CNC acceleration/deceleration or machine inertial, thus, affects the accuracy of zero return.
In addition, make sure that during the process of zero return the carriage will not be

The connection method of AC servo motor is shown in the following figure. Stroke switch and

servo motor one-rotation signal are used.

Direction of mechanical
zero return

Limit switch

Dog installed in the |

mechanical sliding Z25mm |
board

—Connect to +24V
Connect to DECn signal

Fig 4-2
When machine zero return is performed after the deceleration switch is released, it should be

noted that the encoder one-rotation signal should not be at the critical point, and be reached after
half-revolution of the motor. This method is to improve the machine zero point return accuracy. The
dog position can be tuned to reduce the error of zero point return.

4.6.3 Reference Point Setting without Dog

When the system sets reference point without dog function valid, the machine can perform

reference point return without the installation of deceleration switch. After reference point return is
done, the LED indicator lights up and the coordinate system is set automatically.

1. Axis moves along the reference point return direction, and stops close to the reference point,

rather than surpasses it.
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2. Press %" gnd set the reference point selection signal ZRN to 1 manually;

TIalal2

.@@lz.?il‘; .IE>.G/S
. .@ .% .@

3. Select corresponding feeding axis and direction onk
direction signal Jx to 1, reference point return is executed.
4. The tools moves towards the reference point along the direction set by parameter No. 1006#5
at the speed set by parameter No. 1425.
5. After the first PC signal is detected, set ZPx (reference point return end signal) and ZRFx
L0 G

(reference point setting signal) to 1, the LED indicator ¥~ ¥ 2O O c lights up and
reference point return is done.

, and set the axis and
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Il;d_egatt_we Paositive
irection direction
| S
[ ~

N

A: the position before the execution of reference point return without dog

B: the position after the reference point return is executed along the negative direction, i.e. the
position where the first PC signal is generated after the A point moves along the negative direction.

C: the position after the reference point return is executed along the negative direction, i.e. the
position where the first PC signal is generated after the A point moves along the negative direction.

Relevant Parameters

No. Bit Meaning

1002 #1 The function of reference point return without dog is
0: invalid 1: valid (for all axes)

1002 43 The G28 command when reference point is not set:
0: reference point return with dog 1: P/S alarm occurs

1005 #1 The function of reference point setting without dog is:

0: invalid 1: valid
Whether the first stroke check is performed before manual reference

1300 #6  point return after LZR power-on:
0: Yes 1: No

4.6.4 Setting of Stored Stroke Check

There are three stored stroke check are provided in GSK988T system: stored stroke check 1,
stored stroke 2 and stored stroke 3. Tool cannot enter the areas specified by them.

T2
iRkl /7,

area)

NN

Stored stroke limit 3

IS IS
/ Stored stroke limit 2 (Outer side %

is forbidden area) /

I,

T

Stored stroke limit 3

m :Tool forbidden area

MMM
A

Stored stroke check 1:
Parameters (No0.1320, 1321 or No. 1326, 1327) set the boundary. Outside the area of the set
limits is a forbidden area. The machine tool builder usually sets this area to maximum stroke.
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Stored stroke check 2: (G22 G23)

Parameters (N0.1322, 1323) or commands set the boundaries. Inside or outside the area of the
limit can be set as the forbidden area. Parameter No. 1300#0 selects either inside or outside as the
forbidden area. In case of program command a G22 command forbids the tool to enter the forbidden
area, and a G23 command permits the tool to enter the forbidden area. Each of G22 and G23 should
be command independently of another command in a block.

Stored stroke check 3:

Parameters No. 1324, No.1325 set the boundary. The inside area of the 3 limits is forbidden

area.

Note: If the two points for specifying a forbidden area are identical, all areas are handled as
forbidden areas for stroke check 1.
If two points for specifying a forbidden area are identical, all areas are handled as
movable areas for stored stroke check 2, 3.

Alarm displaying time:
Parameter No.1300#7 (BFA) selects whether an alarm is displayed immediately before the tool
enters the forbidden area or immediate after the tool has entered the forbidden area.
Releasing the alarm:

If the tool enters a forbidden area and an alarm is generated, the tool can be moved only in the
backward direction. To cancel the alarm, move the tool backward until it is outside the forbidden area
and reset the system. When the alarm is cancelled, the tool can be moved both backward and
forward.

Relevant Parameter

No. Bit Meaning

1300 40 Parameters (N0.1322, 1323) set the forbidden area for stored stroke check 2 to:
0: inside area 1: outside area

1300 42 The.5|gr?al EXLM (stored stroke chegk switch signal) is :
0: invalid 1: valid

1300 45 Strolke gheck 3 releasing signal RLSQT 3is:
0: invalid 1: valid

Whether the first stroke check is performed before manual reference point return
1300 #6  after power-on:

0: Yes 1: No
The alarm is issued:

1300 #7 0: before the tool enters the forbidden area
1: after the tool enters the forbidden area

Whether stored stroke check 2 is performed on each axis:

1310 #0

0: no 1: yes
1310 #1 Whether stored stroke check 3 is performed on each axis:

0: no 1: yes
1320 Coordinates (PC1) of stored stroke check 1 positive boundary
1321 Coordinates (NC1) of stored stroke check 1 negative boundary
1322 Coordinates (PC2) of stored stroke check 2 positive boundary
1323 Coordinates (NC2) of stored stroke check 2 negative boundary
1324 Coordinates (PC3) of stored stroke check 3 positive boundary
1325 Coordinates (NC3) of stored stroke check 3 negative boundary
1326 Coordinates Il (PC12) of stored stroke check 1 positive boundary
1327 Coordinates Il (NC12) of stored stroke check 1 negative boundary
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4.7 Pitch Error Compensation

If the pitch error compensation value is defined, the pitch error compensation of each axis can be
compensated based on the detection units of each axis.

Set the pitch error compensation data for each compensation position, and its compensation
position is set based on the space between each axis. The compensation origin is the reference
position of the tool return.

When the pitch error compensation is performed, the following parameters must be set:

Parameter 3620: The position number of the compensation at the reference point of each axis.

Parameter 3621: The minimum position number of each axis pitch error compensation

Parameter 3622: The maximum position number of each axis pitch error compensation

Parameter 3623: The magnification of pitch error compensation

Parameter 3624: The interval of each compensation position.

3 + Fmm hlaximum compensation
» ! | position number
Farameter position number ! | (parameter 3622)
(parameter 3620) 2 o+ ! L -
| i
i 1
“““““ ] Ly g i
21 22 23 | b4 25 26 o7
1 | | 1 i | ] 1 1 -
1 t 1 T | 1 1 T -
i . Reference i
v L 1 1 position I

Compensation value

override value

Mini - 't'.' T T '2‘\ Compensation  (Parameter 3623
inimum compensation space parameter

(prametr 3621 frarameter 528

Compensation Position Number 21 22 23 24 25 26 27
Set Compensation Value -3 +1 +1 +1 +2 -1 -3

Define the compensation position: To set the compensation position for each axis, specify the
positive or negative direction for compensation based on the reference point. If the machine stroke
exceeds the specified range in positive or negative direction, the screw pitch error compensation
does not work.

Compensation position number: In screw pitch error compensation setting screen, there are
1024 compensation positions (0~1023) can be used. The parameter can be used to assign position
number to each axis. Set compensation position number (parameter No0.3620), minimum position
number (parameter No. 3621) and maximum position number (parameter No. 3622) of each axis.

For example:

1. Linear axis

Machine stroke: —400mm~+800mm

Interval of the screw pitch error compensation positions: 50mm

Compensation position number of the reference point: 70

After the above definition is finished, the furthest compensation position number in negative
direction is as below:
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The compensation position number of the reference point — (machine stroke in negative
direction/space between compensation positions) = 70—400/50+1=63

The furthest compensation position number in positive direction is as below:

Compensation position number of the reference point + (machine stroke in positive direction/
space between compensation positions) =70+800/50=86

The corresponding relation between the machine and the compensation point position number is
shown as follows:

Parameter Setting Value
3620: Parameter point compensation number 70
3621: Minimum compensation position number 63
3622: Maximum compensation position number 86
3623: Compensation magnification 1
3624: Space between the screw pitch error compensation 50000
positions

2. Rotary axis

Movement value/ revolution: 360°

Space between the screw pitch error compensation positions: 45°

Compensation position number of the reference point: 80

After defining the above parameter, the furthest compensation position number in negative
direction of the rotary axis is the compensation position number of the reference point.

The furthest compensation position number in positive direction is as follows:

The compensation position number of the reference point + (movement value of each revolution/
space between compensation positions) = 80+360/45=88

The corresponding relation between the machine coordinate and the compensation position
number is as follows:

90

180
The parameter is set as follows:
Parameter Setting value

3620: Compensation number of the reference point 80
3621: Minimum compensation position number 80
3622: Maximum compensation position number 88
3623: Compensation magnification 1

3624: Space between screw pitch error compensation positions 45000
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For the rotary axis, there may result in the position offset if the sum of the compensation value of
positions 81~88 is not 0. The sum is the accumulation of screw pitch error compensation value of
each revolution. Moreover, at the compensation positions 80 and 88, the same compensation value

must be set.
For example:
No. of i
o.of Compensation | g | g1 | g | g3 | 84 | 85 | 86|87 | 88
Position
Set Compensation value +1 -2 +1 +3 -1 -1 -3 | +2 | +1

Set pitch error compensation value

PITERRCR
» In system window, press A to enter into pitch error compensation window, shown as

follows:

MDI | reser

Ho, Mo,

BADA ol BAE? B BAE3 8
BAn4 B BAES B BOEG B BeE7 B
pAnG B BAmg B 001 me1 1 B
B2 B 13 B mo1 4 g5 B
6016 g w17 B 018 ga19 g
BeZa o aaz] B 822 Be23 g
B4 B BAZ5 B 26 mez7 g
e B BAZ9 B 30 iis] g
BAs2 B B33 B A34 i B35 8
BAgG B BAg7 B it i BA39 @
BA4a B Ba41 B BA42 B BA43 8
BA44 B BA45 B 045 B Ba47 B
BR4a B BR49 B BE50 mes! B
Bes2 B 053 B BE54 Bes5 B

B g w57 B 953 BE59 g m

232717

J rore | IR SYSTEM | MEMORY PLC | | SERACH | J

| INFO | DEVICE

You can view and set corresponding pitch error compensation value in this window.

>

I‘§|,|§| ﬁ,U',CI,E:)toselectthe

Press or move the cursor through

SERKCH
value to be set; or, press to search for the pitch error compensation number, and

move the cursor to the value to be modified.

INPUT
Press , the selected compensation can be modified, input the desired value, then press

INPUT
to complete the modification.

Note: The compensation value and interval of compensation point are related to the
programming method (diameter programming/radius programming affects the least
command increment). When the axis movement is programmed in diameter, the parameter
value should be set in diameter; when the axis movement is programmed in radius, the
parameter value should be set in radius. The unit should be detection unit.
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Relevant Parameter

No. Bit Meaning

3620 Pitch error compensation number of reference points

3621 Pitch error compensation number of the farthest ends in negative
direction

3622 Pitch error compensation number of the farthest ends in positive
direction

3623 Pitch error compensation magnification

3624 Intervals of compensation points

3628 4420 Setting value of pitch error compensation pulse frequency (in the form
of BCD code)

4.8 Backlash Compensation

When the machine tool moves backward inverse momentum loss will occur due to the error of
transmission mechanism, thus affects the machining accuracy. To reduce such error, backlash
compensation function is provided in this system.

The backlash compensation value is related to the programming method (diameter
programming/radius programming affects the least command increment). When the axis movement is
programmed in diameter, the parameter value should be set in diameter; when the axis movement is
programmed in radius, the parameter value should be set in radius. The unit should be detection unit.

Detection Unit = Least command increment/command multiplication (CMR)

The backlash compensation should be performed in a proper way to improve the machining
accuracy. It is advised to use dialgauge, micrometer or laser detector rather than MPG or step
method to measure the backlash. The methods are shown as follows:

The setting method of backlash compensation during cutting feed
Programming:

00001;

N10 G01 W10 F800;

N20 W15;

N30 W1;

N40 W-1;

N50 M30.

Set the backlash compensation value to 0 before measuring
Run a single block and find the measuring benchmark 1 after twice locations, record the current
data, then, move further for 1mm and move backward for 1mm to benchmark 2, read the current data.

1

\ 4
\4
\ 4

Reverse position

/

Date reading position

Backlash compensation value=| data at benchmark 1- data at benchmark 2| ; then, convert the
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calculated data to detection unit and input the CNC data parameter No. 1851.
Data 1: the dialgauge data read at benchmark 1
Data 2: the dialgauge data read at benchmark 2
Detection unit= Least command increment/CMR

For example:

When IS-B system is set (parameter No.1004#1 ISC is set to 1) and the metric system is
selected (parameter No.1001#0 INM is set to 0), if parameter No. 1820 (used to set the command
multiplication) is set to 2, then, the system command multiplication CMR=1.

X axis: detection unit=least command increment/CMR=0.00005mm/1=0.00005mm
Z axis: detection unit=least command increment/CMR=0.0001mm/1=0.0001mm

If the backlash compensation value of X axis detected by dialgauge is 0.0150mm, the parameter
No. 0851 is set to 300; If the backlash compensation value of Z axis detected by dialgauge is
0.0300mm, the parameter No. 0851 is set to 300;

To improve the compensation accuracy, the backlash compensation value can also be set to
rapid traverse and cutting feed. First, set parameter No.1800#4 (RBK) to 1, (cutting feed and rapid
traverse will be performed independently), then, set the backlash compensation value to rapid
traverse through parameter No.1852.

For example,

If the detected backlash compensation during cutting feed is A, and the detected backlash
compensation during rapid traverse is B, according to different feeding method and move direction,
the compensation value is shown in the following table:

Feedi th Rapid t
eeding method Cutting feed aigjr;a\i/:rse Rapid traverse | Cutting feed to
Move direction | to cutting feed P to cutting feed rapid traverse
traverse
The same
+ £ (-
direction 0 0 +a t(a)
Opposite
. A iB t (B+a) 1 (B+a)
direction
1. a= (A-B)/2

2. The positive or negative of the compensation value determines the move direction. (P80)

Stop during cutting feed

N\

Stop during rapid traverse
G

e ol

"

N\

\\ R

L

)
T

—_

//

The setting steps of backlash compensation parameters are shown as follows:
@O Whether the backlash compensation is performed respectively during cutting feed and rapid
traverse determines the setting of parameter No.1800#4 (RBK).
0: not performed 1: performed
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@ Measure the backlash compensation value in the above method, and save the results in
parameter No. 1851 and No. 1852 (when parameter No. 1800#4 RBK is set to 1). Note that the
parameter unit should be detection unit.

3 After the backlash compensation value is set, set the backlash compensation output method
according to parameter No. 1800#7 (BDEC), 0: fixed pulse frequency output  1: output
according to acceleration/deceleration characteristics. No. 1800#4.

@ When the parameter No. 1800#7 (BDEC) is set to 0 (fixed pulse frequency output), parameter No.
1800#6 (BD8) sets the output pulse frequency.

0: the set frequency  1: 1/8 of the set frequency.
The set frequency for compensation is set by parameter No. 1853.

® When parameter No. 1800#7 (BDEC) is set to 1 (according to acceleration/deceleration
characteristic output), the valid time constant can be set by parameter No. 2071.

Relevant Parameter

No. Bit Meaning

Whether backlash compensation is performed respectively during
1800 #4 cutting feed and rapid traverse

0: No 1: Yes

Output pulse frequency for backlash compensation is

1800 #6 0: the set frequency by parameter No. 1853

1: 1/8 of the set frequency.

Backlash compensation method

0: fixed pulse frequency output (set by parameter No. 1853 and

1800 #7

No0.1800#6)
1: output according to acceleration/deceleration characteristic
1851 Backlash compensation value
1852 Backlash compensation value during rapid traverse
1853 #0~#4 | Setting value of backlash compensation pulse frequency
2071 Valid time constant of backlash compensation

acceleration/deceleration

4.9 Spindle Function Adjustment

4.9.1 Spindle Encoder

GSK988T has two-channel encoder input interfaces (CN21 and CN22). CN21 interface is used
for feedback input of spindle speed by default. The selection signal PC2SLC (G28.7) of spindle
encoder in PLC selects the interface through which the feedback pulse is obtained and used for
system control. When encoder interface 2 (CN22) is not connected to a encoder and the selection
signal PC2SLC of position encoder is not set to 1, CN21 is always selected for the feedback input of
spindle speed.

To read the actual spindle speed, relevant parameters and signals should be set correcily.
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Relevant Parameter
No. Bit Meaning
Gear ratio between spindle encoder and position encoder
00: 1 01: 2 10: 4 11: 8

Gear ratio between spindle encoder and the 2™ position encoder

3706 | #1. #0

307 #0041 012 0.4 1.8
3773 Spindle encoder line number (CNT)
3803 The 2" spindle encoder line number (CNT2)

4.9.2 Spindle Speed Analog Voltage Control

Spindle speed analog voltage control can be set through CNC parameters. The interface outputs
0~10V analog voltage to control spindle servo drive unit or Inverter. For the OV~+10V output control,
the CNC calculates the spindle speed through S command and send M code to PLC to determine
the spindle output direction.

Although the S command is for spindle speed, its actual control object is spindle motor.
Therefore, the spindle motor speed and gear are related. In this system, the gear selection signal
(GR1, GR2) determines the current gear on the machine; CNC outputs the spindle speed
corresponding to the gear.

The spindle speed control procedure is shown as follows:

CNC side Machine side

S command | M command Gear control

L

G96 G97

Surface speed Spindle ;peed
S(m/min) S(r/min)

A

A A
| X axis current value |—>{ Constant surface speed |

Gear selection
GR1 GR2

A
| Relevant parameter |—>| Motor speed changing |«

Spindle motor

\4

Servo spindle M
speed control

Y

D-A convert

When the actual spindle speed is inconsistent with the programmed one, adjust it through
parameter No. 3730, No. 3731. There are two adjust methods according to spindle encoder
connection.

1. The spindle encoder is not used:

O Set the parameter No. 3730 to 1000 (gain adjustment data of spindle speed analog output) and
parameter No. 3731 to 0 (compensation value of spindle speed analog output offset voltage)
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before adjustment. Disconnect the CNC and spindle after power-off, and turn on the power again,

then, specify a frequently-used M code (M41-M44) at spindle gear (the default first gear after
power-on).

@ In MDI mode, specify S code at the highest speed of current gear. For example, after the first gear

® @

is selected, specify the highest speed of the first gear (parameter No. 3741) and press cycle start
button.

Measure the output voltage SVC according to the interface definition in the above section.

Set the values in the following formula for parameter No. 3730

setting value = 10V x1000

Measured voltage (V)

® After the parameter is set, specify the speed analog output value of the first gear as the spindle

speed of maximum voltage (parameter No. 3741), ensure that the output voltage is 10V.

® Specify SO in MDI mode.

@

Measure the output voltage SVC.

Set the values in the following formula for parameter No. 3731

2.
)

@

©EQ
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-8191x Offset voltage (V)
12.5
Then, specify SO again and ensure the voltage is OV.
The spindle encoder is used:

Set the parameter No. 3730 to 1000 (spindle speed analog output gain adjust data) and
parameter No. 3731 to 0 (compensation value of spindle speed analog output offset voltage)
before adjustment. Connect the CNC and spindle after power-off, and turn on the power again,
then, specify a frequently-used M code (M41-M44) at spindle gear (the default first gear after
power-on).
In MDI mode, specify S code at the highest speed of current gear. For example, after the first
gear is selected, specify the highest speed of the first gear (parameter No. 3741) and press
cycle start button.
The actual speed is displayed in position screen, and it should be almost the same with the
specified speed. If the value is too much different from the specified one, please check whether
the encoder parameter setting is correct.

Set the values in the following formula for parameter No. 3730
Setting value of parameter No. 3741
Actual rotation speed
After the parameter is set, specify the speed analog output value of the first gear as the spindle
speed of maximum voltage (parameter No. 3741), ensure that the actual speed is the value set

by parameter No. 3741.

Specify S0 in MDI mode.

Record the actual speed in position screen.

Input the record actual speed in parameter No. 3731

Specify command SO again after the parameter is set, then, ensure that the output speed is 0.

setting value =

setting value = x1000
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Relevant Parameter
No. Bit Meaning
3031 Set the permitted digits in S code
When spindle function is used (spindle analog output or spindle serial

3705 #4  output), for S command:

0: S code and SF are not output 1: S code and SF are output
3708 #0 Whether check spindle speed arrival signal:

0: No 1: Yes
3709 40 Samplir\g frequency for average spindle spegd

0: 4 times (usually set to 0) 1: 1 time
3730 Gain adjust data of spindle speed analog output
3731 Compensation value of spindle speed analog output offset voltage
3740 The delay time of spindle speed arrival signal
3741 The maximum spindle speed at gear 1
3742 The maximum spindle speed at gear 2
3743 The maximum spindle speed at gear 3
3744 The maximum spindle speed at gear 4
3772 Upper limit spindle speed (the first spindle)

4.9.3 Double-Spindle Control

GSK988T has two spindle interfaces for servo spindle control and analog spindle control
respectively. The servo spindle, as the first spindle, can perform contour control in machining; it also
can be used as analog spindle. The analog spindle, as the second spindle, provides the spindle
speed control function.

Before the spindle function is used, the following setting should be made according the actual
machine tool (see section 4.9.2 for relevant setting of the first spindle):

1. Set parameter No. 8133#3 (MSP) to determine whether multi-spindle function (the second
spindle) is used. When the parameter is set to 0, only the first spindle (i.e. servo spindle) is used.

2. Set the maximum speed of two spindles respectively at corresponding gears (the first spindle
has 4 gears, the second spindle has 2 gears); parameter No. 3811, 3812 set the maximum
speed of the second spindle at the 2 gears.

3. Set the upper limit speed of two spindles (the actual speed cannot exceed the upper limit);
parameter No. 3802 sets the upper limit speed of the second spindle.

4. To read the actual speed, parameters related to spindle encoder should be set as follows:
a. the encoder line number: set by parameter No. 3803 (the second spindle)
b. the gear ratio of encoder: set by parameter No. 3707#0, No. 3707#1)

Relevant Parameter
No. Bit Meaning
3802 The upper limit speed of the second spindle
3811 Maximum speed of the second spindle at gear 1
3812 Maximum speed of the second spindle at gear 2
8133 43 Whether the multi-spindle function is used:
0: No 1: Yes
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CHAPTERV PARAMETER INSTRUCTION

This chapter mainly introduces CNC state and data parameters through setting different
parameters to realize the different requirements of function. The parameter data mainly includes the

following four types:

Data Types Range
1) Bit
(1) Bit 8 digits, 0 or 1
(2) Bit axis
(3) Word -99 999 999~+99 999 999
(4) Word axis

For the (3) and (4) types, the exact data range is determined by specified parameters.
Each parameter should include the following information:
[ Modification Authority] : System authority (1% level), Machine authority (2™ level), Equipment

management authority (3 level), Operation authority (4" level), Limited authority (5" level)
[Way of Validating] : Become valid immediately or after power-on
[Value Rangel : In interval, by enumerating or special judgment)
[Default Settingl : 8 digits in binary system, or 32-digit integral value
[ Parameter Type) : Bit, bit axis, word, word axis

Note 1: The [Value Rangel of bit type parameters is 0 or 1.

Note 2: When [Way of Validating] is not stated, the parameter will become valid
immediately.

Note 3: When [Parameter Typel is not stated, the parameter is of bit type or word type.

(1) Bit (axis) type:

Parameter #7 #6 #5 #4 #3 #2 #1 #0
number
| o0 | | | | | | | | | ABCx |

[ Modification Authority] : System authority
[Way of Validating] : After power-on

[Default Setting] : 0000 0000
#0 ABCx The introduction of the parameter bit (axis) type is:

0: Allowed
1: Forbidden
(2) Word (axis) type:
‘ 1000 ‘ ‘ Parameter name

[Modification Authority] : Equipment management authority
[Way of Validating] : After power-on

[Value Range] : 0~999

Explanation information of parameter in word (axis) type
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5.1 Parameters of System Setting
#7 #6 #5 #4 #3 #2 #1 #0

0000 \ \ \ |SEQ\ | \ INI | \ |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#2 INI Input unit
0: Metric system
1: Inch system
#5 SEQ whether insert the sequence number automatically
0: No
1: Yes

Note: In EDIT or MDI mode, sequence number can be inserted automatically. The
incremental value of sequence number is set in parameter.

5.2 Parameters of the Interfaces of Input and Output

0123 | | Baud rate of serial port (BPS)

[ Modification Authority] :Equipment management
[Value Range] : 4800, 9600, 19200, 38400, 57600, 115200
[ Default Setting] : 115200

#7 #6 #5 #4 #3 #2 #1 #0

0138 | | [ OWN | | | | | | |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#6 OWN When NC data or the programs are input or output, whether the covered file
information is displayed:
0: Yes
1: No

5.3 Parameters of Axis Control/Setting Unit
#7 #6 #5 #4 #3 #2 #1 #0

fo01 | | | | | | | | [ INm_|

[Way of Validating] : After power-on
[ Default Setting] : 0000 0000
#0 INM  The least movement increment of linear axis is in:
0: Metric system (metric machine)
1: Inch system (inch machine)

#7 #6 #5 #4 #3 #2 #1 #0

1002 \ \ \ | \ | AZR \ | DLZ \ |

[ Default Setting] : 0000 0000
#1 DLZ Whether reference setting without dog is valid:
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0: Invalid
1: Valid (for all axes)

[ Note: When DLZ is 0, parameter 1005#1 (DLZx) can set valid/invalid for each axis. ]

#3 AZR G28 command when the reference point is not set:
0: Reference point return with deceleration dog, the same as manual reference point return.
1: P/S alarm occurs

Note: The function of reference point return without dog (when parameter 1002#1
(DLZ) is 1 or parameter 1005#1 (DLZx) is 1) is not related to the setting of AZR. If
G28 is executed before reference point setting, P/S alarm is issued.

#7 #6 #5 #4 #3 #2 #1 #0
| 1004 | | | RPR | | | | | 1sC_ | |
[Way of Validating] : After power-on
[ Default Setting] : 0000 0000
#1 ISC Set the least input increment and least command increment

ISC Least input unit, least command increment Abbreviation
0 0.001mm, 0.001deg or 0.0001inch I1S-B
1 0.0001mm, 0.0001deg or 0.00001inch IS-C

#6 RPR Whether set the minimum input unit of the rotary axis as 10 times of the
minimum command increment

0: Not set it as 10 times

1: Set as it 10 times

#7 #6 #5 #4 #3 #2 #1 #0
| 1005 | | | | | | HIZx | | DLZx | ZRNx |
[ Parameter Type] : Bit axis
[ Default Setting] : 0000 1000
#0 ZRNx Whether the system alarms if the other traverse commands are specified
except G28 before setting the reference point in auto running (MEM, DNC or MDI).
0: Alarm
1: Not alarm
#1 DLZx Whether setting the reference point free of the link stopper is valid.
0: Invalid
1: Valid
Note: Parameter DLZ (No.1002#1) is valid when it is “0”. When DLZ (No.1002#1) is

“1”, there is no connection with the parameter, and setting the reference
point free of the link stopper is valid for all axes.

#3 HJZx After the reference point is set, manually return to the reference point.
0: Use the deceleration link stopper to return to the reference point
1: No connection with the deceleration link stopper, rapidly position in the reference point.
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#7 #6 #5 #4 #3 #2 #1 #0

\ 1006

\ \ \ | ZMix \ | DIAX \ | ROSx‘ ROTx|

[Way of Validating] : After power-on

[ Parameter Type] : Bit axis
[ Default Setting] : 0000 0000

#0,#1 ROTx, ROSx set linear axis or rotary axis
ROSx [ ROTx | Content
Linear axis
0 0 Metric/inch conversion
All coordinate values are of the linear axis type.
The stored pitch error compensation is of the linear axis type.
Rotary axis (type A)
No metric/inch conversion
0 ’ The machine coordinate value displays in 0~360° cycle.
The stored pitch error compensation is of the rotary axis type.
Automatically return to the reference point at the direction of the reference
point return (G28 and G30), the traverse amount can not exceed one turn.
1 0 Invalid setting
Rotary axis (type B)
No metric/inch conversion
The machine coordinate value, the relative coordinate value and the
absolute coordinate value are in the linear axis, which can't display in cycle
1 1
of 0~360°.
The stored pitch error compensation is of the linear axis type.
The cycle function and the indexing function of the rotary axis can not be
used at the same time.
#3 DIAX sets the traverse amount of each axis
0: specified by the radius
1: specified by the diameter
#5 ZMix sets the direction of each axis reference point return
0: positive direction
1: negative direction
#7 #6 #5 #4 #3 #2 #1 #0
| 1008 | | | | | | | RRLx | RABx | ROAX |

[Way of Validating] : After power-on

[ Parameter Typel : Bit axis
[ Default Setting] : 0000 0000

#0

ROAX sets whether the cycle display function of the rotary axis valid.
0: Invalid
1: Valid

| Note: ROAX is just valid for the rotary axis and parameter ROTx (No.1006#0) must be 1.
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#1 RABXx sets the rotation direction of the axis during the absolute command.
0: Rotation direction close to the target
1: Direction specified by the command value coder
| Note: RABx is valid only when parameter ROAX is 1. |

#2 RRLx Relative coordinate
0: Not cycle as the movement amount of each turn
1: Cycle as the movement amount of each turn

Note1: RRLx is valid only when ROAXx is 1.
Note2: The movement amount of each turn is set by parameter No.1260.

1010 | | Quantity of CNC controlled axes (CCA)

[ Way of Validating] : After power-on
[Data Rangel: 0~total number
Set the total number of axes which is directly controlled by CNC, the other can be controlled by PLC.

#7 #6 #5 #4 #3 #2 #1 #0

1015 \ \ DWT \ wIC \ \ \ \ \ \ \

[ Modification Authority] : Equipment management authority

[ Default Setting] : 0000 0000

#6 WIC The offset measured value of the work piece origin is directly input
0: Only valid for the selected work piece coordinate system
1: Valid for all coordinate systems

#7 DWT When the pause time is specified by P, the data units are
0: 1S-Bis 1ms, IS-C is 0.1ms.
1:1ms

1020 ‘ ‘ Programming name of each axis (CAN)

[ Parameter Typel : Word axis
['Value Range] : 88(X), 89(Y), 90(Z), 65(A), 66(B), 67(C)
Set the axial name of each controlled axis.

Note: The same axial name can not be set. The address used by the 2" miscellaneous
function can not be taken as the axial name.

1022 ‘ ‘ The property of each axis in the basic coordinate system

[Way of Validating] : After power-on
[ Parameter Typel : Word axis
[Value Range] : 0~7
To ensure the planes of the arc interpolation, the tool offset and the tool nose radius, etc.
G17: X—Y plane
G18: Z—X plane
G19: Y—Z plane
Set each controlled axis as one of three basic axes---X, Y and Z axes in the basic
coordinate system, or the parallel axis which is paralleled with these axes. Only one axis of
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the basic three axes can be set: X, Y and Z; the parallel axes can be set as two more axes
(which is paralleled with the basic axis).

Setting value Meaning

They are neither basic three axes nor the parallel axes,
X axis of the basic three axes
Y axis of the basic three axes
Z axis of the basic three axes

Parallel axis of X axis

Parallel axis of Y axis

N O Ol W N =] O

Parallel axis of Z axis

| 1023 | | Servo axis number of each axis (NSA)
[Way of Validating] : After power-on

[Value Range] : 1~quantity of controlled axes
[Parameter Type] : Word axis

Set each controlled axis as the corresponding N™ servo axis. Generally, the setting value of the
control axial number and that of the servo axial number are same. The so-called controlled axis
number is to set parameter in the axis or the serial number of the signal in the axis. When the spindle
is taken as the controlled axis, it is set as 5.

5.4 Parameters of the Coordinate System

#7 #6 #5 #4 #3 #2 #1 #0
[ 1201 | [ WZR | | | | | zet | | |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#2 ZCL After manually return to reference point, the part coordinate system
0: Not cancel
1: Cancel
#7 WZR Work piece coordinate system during resetting
0: Not return to G54
1: Return to G54

#7 #6 #5 #4 #3 #2 #1 #0
| 1202 | | | | | | RLC | G50 | EWS | EWD |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#0 EWD The movement direction of the coordinate system caused by the external work
piece origin offset amount

0: It is same as the direction specified by the external work piece origin offset amount.

1: It is opposite to the direction specified by the external work piece origin offset amount.
#1 EWS The work piece coordinate system movement amount and the external work
piece zero point offset amount

0: Saved in each memorizer

1: Saved in one memorizer (the work piece coordinate system movement amount is same as
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the external work piece zero point offset amount
#2 G50 When G50 is commanded and the coordinate system is set,
0: Not alarm, but execute G50
1: P/S alarms (No.010), not execute G50

#3 RLC After resetting, the part coordinate system
0: Not cancel
1: Cancel
1220 The origin offset amount of each axis external work piece

coordinate system (EWO)
[ Modification Authority] : Equipment management authority
[Value Range] :-9999 9999~-9999 9999

[Parameter Type] : Word axis

This is one parameter to set the origin location of the work piece coordinate system (G54~G59). The
parameter is the valid common offset amount for all work piece coordinate system.

Setting unit IS-B IS-C Unit

Llner?\r axis (inputin 0.001 0.0001 mm

metric system)

Linear axis (inputin | ;54 0.00001 inch

inch system)

Rotary axis 0.001 0.0001 deg
‘ 1221 ‘ ‘ Origin offset amount of each axis in G54 workpiece coordinate system (WO1)
‘ 1222 ‘ ‘ Origin offset amount of each axis in G55 workpiece coordinate system (WO2)
‘ 1223 ‘ ‘ Origin offset amount of each axis in G56 workpiece coordinate system (WO3)
‘ 1224 ‘ ‘ Origin offset amount of each axis in G57 workpiece coordinate system (WO4)
‘ 1225 ‘ ‘ Origin offset amount of each axis in G58 workpiece coordinate system (WO5)
‘ 1226 ‘ ‘ Origin offset amount of each axis in G59 workpiece coordinate system (WOB6)

[ Modification Authority] : Equipment management authority
[ Parameter Typel : Word axis
[Value Range! :-99 999 999~+99 999 999

This is one parameter to set the origin location of the work piece coordinate system (G54~G59). The
parameter is the valid common offset amount for all the work piece coordinate system.
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| 1240 | | Each axis machine coordinate value of the 1° reference point (RF1) |
‘ 1241 ‘ ‘ Each axis machine coordinate value of the 2nd reference point (RF2) ‘
| 1242 | | Each axis machine coordinate value of the 3" reference point (RF3) |
| 1243 | | Each axis machine coordinate value of the 4" reference point (RF4) |

[ Modification Authority] : Equipment management authority

[Way of Validating] : 1240 valid after power on; 1241~1243 valid immediately.
[Parameter Typel : Word axis

[Value Range! :-99 999 999~+99 999 999

Set the coordinate values from the 1% to the 4" reference points in the mechanical coordinate
system

SETTING
IS-B I1S- NIT
UNITS S S-C UNITS

Machine in

metric 0.001 0.0001 mm
system

Machine i
viacnine in 0.0001 0.00001 inch
inch system

Rotary axis 0.001 0.0001 deg

| 1260 | | Each turn movement amount of each axis in rotary axis(PRA) |

[ Modification Authority] : Equipment management authority
[ Way of Validating] : After power-on
[ Parameter Typel : Word axis
[Value Range] : 1000~9 999 999
Set the movement amount of each turn in rotary axis.

5.5 Parameters of the Stroke Detection

Setting unit of stroke parameter Nos.1320~1327 is shown in the following table:

SETTING UNIT IS-B IS-C UNIT
Metric machine 0.001 0.0001 mm
Inch machine 0.0001 0.00001 inch
Rotary axis 0.001 0.0001 deg
#7 #6 #5 #4 #3 #2 #1 #0

| 1300 | | BFA | LZR | RL3 | | | LMS | | ouT |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#0 ouT The restricted area of the stroke detection 2 in memory type is set by
parameters (No.1322 or No.1323).
0: Internal area
1: External area
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#2 LMS Whether the switching signal EXLM of the stroke detection in memory type
is valid
0: Invalid
1: Valid
Note: Stroke detection 1 in memory type possesses the parameter of the restricted area set
by two groups, signals are switched through the stroke limit in memory type and the
set restricted area is selected.
(1)Restricted area I: Parameter No.1320 or No.1321
(2)Restricted area Il: Parameter No.1326 or No.1327
#5 RL3 Whether it is valid that the stroke detection 3 releases signal RLS0T3
0: Invalid
1: Valid
#6 LZR After power on before manual reference point return whether detect the

stroke 1 in the memory type

0: Detect
1: Not detect

Note: There isn’t any connection with the setting when the absolute position encoder is
being using, the power is on and the reference point is set. After power on, the
stroke is directly detected in memory type.

#7 BFA When the command of overrun memory is sent
0: Alarm after overrun
1: Alarm before overrun
Note: The tool stops before or after the maximum distance F/7500(mm) far away from
the boundary. ( F: Feedrate during reaching the boundary (Unit: mm/min) )
#7 #6 #5 #4 #3 #2 #1 #0
| 1310 | | | | | | | | OT3x | OT2x |

[ Modification Authority] : Equipment management

[ Parameter Type] : Bit axis
[ Default Setting] : 0000 0000

#0 OT2X Whether each axis detects the stroke 2 in memory type

#1

0: Not detect
1: Detect

OoT3X Whether detect the stroke 3 in memory type in each axis

0: Not detect
1: Detect

1320

Coordinate value in positive direction boundary of each axis
stroke detection 1 in memory type(PC1)

1321

Coordinate value in negative direction boundary of each axis
stroke detection 1 in memory type(NC1)
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[ Modification Authority] : Equipment management authority
[Parameter Type] : Word axis

[ Default Settingl : No.1320 is 99 999 999, No.1321 is —99 999 999
[Value Range] :—99 999 999~99 999 999

Respectively set the coordinate values of boundaries in positive and negative directions in the
mechanical coordinate system in each axis stroke detection 1 in memory type. Set the outside of
boundary as the restricted area to tools.

Note1: The axes specified by diameter are set by diameter value.

Note2: When (parameter No.1320) < (parameter No.1321) and the limit is infinite, it can not detect
the stroke 1 in memory type. ( The stroke limit switching signal in memory type is invalid.) If
the absolute command is specified, the coordinate value may overflow, the normal
movement can not be executed.

Note3: If parameter LMS (No. 1300#2) is “1”, and the stroke limit switching signal in memory type

EXLM is also “1”, the restricted area is invalid set by the parameter. Parameter No.1326 and
No.1327 set the restricted area.

1322 Coordinate value of each axis stroke 2 in memory type in positive
direction boundary(PC2)

1323 Coordinate value of each axis stroke 2 in memory type in negative
direction boundary(NC2)

[ Modification Authority] : Equipment management authority

[ Parameter Typel : Word axis

[ Default Setting] : NO.1322 is 99 999 999, NO.1323 is—99 999 999
[Value Range] : —99 999 999~99 999 999

Respectively set the coordinate values of boundaries in positive and negative directions in the
mechanical coordinate system in each axis stroke detection 2 in memory type. The outside or inside
of boundary is the restricted area, which is set by parameter OUT (No.1300#0).

Note:The axis specified by diameter must be set by the diameter value.

1324 Coordinate value in positive direction boundary of each axis
stroke detection 3 in memory type (PC3)

1325 Coordinate value in negative direction boundary of each axis
stroke 3 in memory type (NC3)

[ Modification Authority] : Equipment management authority
[Parameter Typel : Word axis

[ Default Setting] : No.1324 is 99 999 999, No0.1325 is —99 999 999
[Value Range] : —99 999 999~99 999 999

Respectively set the coordinate values of boundaries in positive and negative directions in the
mechanical coordinate system in each axis stroke detection 3 in memory type. Set inside of the
boundary as the restricted area to tools.

Note: The axis specified by the diameter must be set by the diameter value.
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1326 Coordinate valuell in positive direction boundary of each axis
stroke detection 1 in memory type (PC12)

1327 Coordinate valuell in negative direction boundary of each axis
stroke detection 1 in memory type (NC12)

[ Modification Authority] : Equipment management authority

[ Parameter Typel : Word axis

[Default Setting] : NO.1326 is 99 999 999, NO.1327 is —99 999 999.

[Value Rangel : —99 999 999~99 999 999

Respectively set the positive and negative boundary coordinate values of each axis stroke

detection 1 in memory type in the machine coordinate system. Set outside of the boundary as the
restricted area. When parameter LMS (No.1300#2)is “1”, and the stroke limit switching signal EXLM
(G7.6) in memory type is “1”, the restricted area is valid, but it is invalid if it is set by No.1320 and
1321.

Note 1: The axes programmed by the diameter must be set by the diameter value.

Note 2: The parameter is invalid when parameter LMS (No.1320#2) is “0”, or the stroke limit
switching signal EXLM (G7.6) in the memory type is “0”. Then, the restricted area set
by parameter No.1320 or No. 1321 is valid.

5.6 Parameters of the Feedrate

#7 #6 #5 #4 #3 #2 #1 #0
| 1401 || | RDR | TDR | RFO | | | | RPD |

[ Modification Authority] : Equipment management authority
[ Default Setting]: 0000 0000
#0 RPD Manually rapid run from power on to the reference point return

0: Invalid (JOG speed)

1: Valid
#4 RFO0 When the cutting feedrate override is 0% during rapid traverse

0: tool does not stop moving

1: tool stops moving
#5 TDR During thread cutting or tapping, dry run is:

0: Valid
1: Invalid
#6 RDR To rapid traverse command, dry run is:
0: Invalid
1: valid
#7 #6 #5 #4 #3 #2 #1 #0
(e ] [ [ [ [ [ Jv[ [

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#2 JOovV JOG override

0: Valid

1: Invalid (fixed as 100%)
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#7 #6 #5 #4 #3 #2 #1 #0
(s ][RV [ [ [ [ [ [ wr]
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#0 MIF The minimum unit of F command (the cutting feedrate) of feeding/min
0: 1Tmm/min (input in metric system)or 0.01inch/min (input in inch system)

1: 0.001mm/min (input in metric system)or 0.00001inch/min (input in inch system)
#7 RTV During thread cutting cycle, the override of the tool run-out is

0: Valid

1: Invalid

#7 #6 #5 #4 #3 #2 #1 #0
[ 1404 | | | | | | | FeA [ DLF | |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#1 DLF After setting the reference point, manually return to the reference point
0: Move to the reference point (No.1420)at the rapid feedrate
1: Move to the reference point (No.1424)at the manual rapid feedrate
#2 F8A F command range feed/min
0: Set according to parameter MIF (No.1403#0)
1: According to the following table

SETTING UNITS UNIT IS-B IS-C
Input in metric system | mm/min 0.001~60000 0.001~24000
Input in inch system inch/min 0.00001~2400 0.00001~960
Rotary axis deg/min 1~60000 1~24000

‘ 1410 ‘ ‘ Dry run speed (DRR)

[ Parameter Typel : Word type
[Value Range] :

SETTING VALID RANGE DEFAULT
UNITS DATAUNITS IS-B IS-C SETTING
Machine in Armm/min
i ~1
m'\(jltrlch.systlem 6~15000 1000
aehine N g inch/min
inch system

Set the speed during dry run.

‘ 1411 ‘ ‘ Feedrate in auto mode after power on (IFV)
[ Parameter Typel : Word type

[Value Range] :

DATA VALID DEFAULT
SETTING UNITS UNITS RANGE SETTING
Machine in metric system 1 mm/min 632767 1000
Machine in inch system 0.1 inch/min
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It doesn’t require changing the cutting speed in the machine during the processing. And the
cutting feedrate can be set by the parameter, then the cutting feedrate is not required to be set in the
program. But the actual feedrate is limited by parameter NO.1422 which set the maximum cutting
feedrate for all axes.

‘ 1420 ‘ ‘ Each axis rapid movement speed (RTT)
[ Parameter Typel : Word axis

[Value Range] :

SETTING DATA UNITS VALI?SRBANGE DEFAULT
UNITS ) SETTING
IS-C
Machine in .
. 1 mm/min
metric system
Machine in i i 6~60000 8000
. 0.1 inch/min
inch system
Rotary axis 1 deg/min

Set the rapid movement speed of each axis when the rapid movement override is 100%.

\ 1421 \ \ FO speed of each axis rapid override (FOR)
[ Modification Authority] : Equipment management authority

[Parameter Type] : Word axis
[Value Range] :

SETTING OATAUNITS VALID RANGE DEFAULT
UNITS IS-B IS-C SETTING
Machine in 1 mm/min 30~15000 | 30~12000
metric system
Machine in inch 0.1 inch/min 30~6000 | 30~4800 400
system
Rotary axis 1 deg/min 30~15000 30~12000

Set the speed when the rapid movement override of each axis is 0.

| 1422 | | Maximum cutting feedrate of all axes (MFR)
[Parameter Typel : Word type

[Value Range] :

VALID RANGE
SETTING UNITS | DATA UNITS IS-B DEFAULT
SETTING
IS-C
Machine in rm/min
i 6~60000

I\/Imetr:l.c sy./st.emh 8000

achinen neh | 4 4inch/min

system

Set the maximum cutting feedrate for all axes.
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1423 | | JOG feedrate of each axis (JFR) |

[ Modification Authority] : Equipment management authority
[ Parameter Type] : Word axis
[Value Range] :

VALID RANGE DEFAULT
SETTING UNITS DATA UNITS SB SC SETTING
Machine in metric system 1mm/min
Machine in inch system 0.1inch/min 6~32767 1000
Rotary axis 1 deg/min

Set the feedrate of each axis during continually manual feeding (JOG feeding), the actual feedrate is

limited by parameter NO.1422 (the maximum cutting feedrate of all axes).

1424 ‘ ‘ Manual rapid speed of each axis (MRR)

[ Modification Authority] : Equipment management authority
[Parameter Typel : Word axis
[Value Range] :

SETTING DATA UNIT VALID RANGE DEFAULT
UNITS IS-B IS-C SETTING
Metric .

, 1 mm/min
machine 0, 30~60000
- - - 8000
Inch machine 0.1 inch/min
Rotary axis 1 deg/min

Set the speed of each axis manual rapid movement when rapid movement override is 100%.

Set the maximum speed of MPG feeding.

| Note: If it is set as 0, use the setting value of parameter 1420. |

1425 ‘ ‘ FL speed of each axis reference point return (FLR) |

[ Modification Authority] : Equipment management authority
[ Parameter Typel : Word axis
[Value Range] :

SETTING DATA UNITS VALID RANGE DEFAULT
UNITS IS-B IS-C SETTING
Machine in )
metric system 1 mm/min
.y - 6~15000
Machine in i i 200
. 0.1 inch/min
inch system
Rotary axis 1 deg/min

After deceleration, set the speed (FL speed) of each axis during the reference point return.
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5.7 Parameters of Control of Acceleration/Deceleration

#7 #6 #5 #4 #3 #2 #1 #0
[ 1601 | | | | | RTO | | | | |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#4 RTO During rapid running, the block is
0: No overlapping
1: Overlapping

#7 #6 #5 #4 #3 #2 #1 #0
| 1810 | | | | | JGLx | | | | CTLx |
[ Modification Authority] : Equipment management authority

[ Parameter Typel : Bit axis
[ Default Setting] : 0000 0000
#0 CTLx Acceleration/deceleration of cutting and feeding (include feeding during dry
run)
0: Acceleration/deceleration in index type
1: Acceleration/deceleration in linear type after interpolation
#4 JGLx The acceleration/deceleration during JOG feeding
0: Acceleration/deceleration in index type
1: Acceleration/deceleration in linear type after interpolation

1620 Time constant T of linear acceleration/deceleration
of each axis rapid movement (TT1)
[ Modification Authority] : Equipment management authority

[Parameter Type] : Word axis

[Value Range) : 0~4000 ms

[ Default Setting] : 100

Set the time constant of acceleration/deceleration during rapid movement.

1622 Time constant of acceleration/deceleration during
cutting and feeding after each axis interpolation (ATC)

[ Modification Authority] : Equipment management authority
[ Parameter Type] : Word axis
[Value Range] : 0~4000 ms
[ Default Setting] : 100
Set the acceleration/deceleration of each axis cutting and feeding in index type, or the time
constant of acceleration/deceleration in linear type after interpolation. And the detailed type is set by
parameter CTLx (NO.1610#0). If CTLx sets the acceleration/deceleration in linear type after linear
interpolation, the maximum time constant of acceleration/deceleration is limited in 512ms and even it
exceeds 512ms, it is still dealt as 512ms.
Except the special usage of the parameter, all axes must be set as the same time constant. If the
different time constants are set, the correct linear or circular can’t be shaped.
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1623 FL speed of acceleration/deceleration
in index type of each axis cutting and feeding (FLC)

[ Modification Authority] : Equipment management authority
[Parameter Type] : Word axis
[Value Range] :

VALID RANGE DEFAULT
SETTING UNITS | DATAUNITS IS-B / 1S-C SETTING
Metri hi 1 [
etric mac .me n.1m/m|rT 0, 615000 30
Inch machine 0.1 inch/min 30
Rotary axis 1 deg/min 30

Set the low limit speed (FL speed) of acceleration/deceleration in index type of each axis cutting and
feeding.

1624 Time constant of acceleration/deceleration of
each axis JOG feeding after interpolation (JET)

[ Modification Authority] : Equipment management authority
[ Parameter Typel : Word axis
[Value Range] : 0~4000ms
[ Default Setting] : 100
Set the acceleration/deceleration in index type of each axis JOG feeding, and the time constant
of acceleration/deceleration in linear type after interpolation.
The detailed type is set by parameter JGLx (NO.1610#4). If JGLx sets the
acceleration/deceleration in linear type after interpolation, the maximum time constant of
acceleration/deceleration is limited in 512ms and even it exceeds 512ms, it is dealt as 512ms.

1625 FL speed of acceleration/deceleration
in index type during each axis JOG feeding (FLJ)

[ Modification Authority] : Equipment management authority
[ Parameter Typel : Word axis
[Value Range] :

VALID RANGE DEFAULT
SETTING UNITS DATA UNITS IS-B/ 1S-C SETTING
Metric machine 1 mm/min
Inch machine 0.1 inch/min 0, 6~15000 30
Rotary axis 1 deg/min

Set the low limit speed (FL speed) of acceleration/deceleration in index type during each axis JOG
feeding.

1626 Time constant of acceleration/deceleration
during each axis thread cutting cycle (TET)

[ Modification Authority] : Equipment management authority
[Parameter Type] : Word axis

[Value Range] : 0~4000ms

[ Default Setting] : 100
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Set the time constant of acceleration/deceleration in linear and index types during each axis thread

cutting

cycle.

1627

FL speed of acceleration/deceleration
in index type during each axis thread cutting cycle (FLT)

[ Modification Authority] : Equipment management authority

[ Parameter Type] : Word axis

[Value Range] :

VALID RANGE
SETTING DATA UNITS DEFAULT
UNITS IS-B IS-C SETTING
Machinein 4 rimin 0, 6~15000 0, 6~12000 30
metric system
Machine in - 4 inchimin 0, 6~6000 0, 64800 30
inch system
Set low limit speed (FL speed) of acceleration/deceleration in index type during each axis thread
cutting cycle.

5.8 Parameter of Servo and Backlash Compensation

#7 #6 #5 #4 #3 #2 #1 #0

\ 1800

\ \BDEC\ BDS8 \ \ RBK \ \ \ \ \

[Default Setting] : 1000 0000

#4 RBK: Cutting feeding and rapid movement are respectively compensated with
backlash
0: No compensate
1: Compensate
#6 BD8: Impulse output frequency of the backlash compensation
0: Compensate at the frequency set by parameter #1853
1: Compensate at 1/8 of frequency set by parameter #1853
#7 BDEC: Backlash compensation mode
0: fixed pulse frequency output, which is set by parameter #1853 and #1800.6.
1: Pulse frequency output based on the acceleration/deceleration characteristics
#7 #6 #5 #4 #3 #2 #1 #0
(e | [ [ [ [ [ [Poo[ [ ABP|

[Way of Validating] : After power-on

[ Parameter Type] : Bit axis
[ Default Setting] : 0000 0000

#0

#2

100

ABP Selecting pulse drive modes

0: Pulse +direction mode

1: AB phases pulse mode

POD Selecting output directions of each axis pulse
0: Not reversed

1: Reversed
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#7 #6 #5 #4 #3 #2 #1 #0

1815 \ \ \ | APCx \ APZx | \ | \ APRX |

[Way of Validating] : After power-on
[ Parameter Type] : Bit axis
[ Default Setting] : 0000 0000
#0 APRXx The position direction of the absolute position detector during using the
absolute position encoder
0: Not negate
1: Negate

#4 APZx The mechanical position and the absolute position detector position during

using the absolute position detector

0: Not consistent

1: Consistent

Note: When use the absolute position detector, during the initial setting or after
changing the absolute position encoder, the parameter must be set as 0, and
connect power supply, again after power off and manually return to the reference
point. Therefore, the mechanical position consists with that of the position
encoder, and the parameter will be auto set as 1.

#5 APCx Position encoder
0: Not use the absolute position detector
1: Use the absolute position detector (the absolute pulse encoder)

#7 #6 #5 #4 #3 #2 #1 #0

1816 \ \ \ DM3x | DM2x \ DM1x | \ | \ ISAX |

[Way of Validating] : After power-on
[ Parameter Type] : Bit axis
[ Default Setting] : 0001 0001
#0 ISAx Servo alarm signal
0: High level of alarm signal is valid
1: Low level of alarm signal is valid
#4-#6 DM1x-DM3x: Set the detection multiply ratio of each axis (DMR)

SETTING VALUE DETECTION
DM3x DM2x DM1x MULTIPLY RATIO
(DMR)
0 0 0 172
0 0 1 1
0 1 0 3/2
0 1 1 2
1 0 0 5/2
1 0 1 3
1 1 0 772
1 1 1 4
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1820

Command multiply ratio of each axis (CMR)

[ Parameter Type] : Word axis

[Value Range] :

COMMAND MULTIPLY VALID RANGE OF DEFAULT
RATIO (CMR) VALUE SET BY NO.1820 SETTING
1/2~1/27 102~127 )
1 ~ 48 2~96

Set the command multiply ratio (CMR) of each axis.
1. When the command multiply ratio (CMR)is 1/2~1/27, the setting value = 1/ CMR+100;
2. When the command multiply ratio (CMR)is 1~48, the setting value = 2xCMR.

Gear ratio output by each axis=CMR/ DMR

Detection unit=minimum movement unit/ CMR

The relations between the setting units and the minimum movement units:

MINIMUM MINIMUM MOVEMENT
SETTING UNITS UNITS
IS—B 0.001mm (specified by 0.0005mm
Input in the diameter)
metric system 0.001mm (specified by 0.001mm
Metric the radius)
machine 0.0001 inch (specified 0.0005mm
Inputin by the diameter)
inch system 0.0001 inch (specified 0.001mm
by the radius)
0.001mm (specified by 0.00005 inch
Input in metric the diameter)
system 0.001mm (specified by 0.0001 inch
the radius)
Inch - — :
. 0.0001 inch (specified 0.00005 inch
machine o .
Input in inch by the diameter)
system 0.0001 inch (specified 0.0001 inch
by the radius)
Rotary axis 0.001deg 0.001deg
MINIMUM MINIMUM
SETTING UNITS SETTING UNITS
IS—C 0.0001mm (specified 0.00005mm
Inputin by the diameter)
L metric system 0.0001mm (specified 0.0001mm
Machine in ,
) by the radius)
metric . —
0.00001 inch (specified 0.00005mm
system ) .
Input in by the diameter )
inch system 0.00001 inch (specified 0.0001mm
by the radius)
Machine in Input in 0.0001mm (specified 0.000005 inch
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metric system

by the diameter)

0.0001mm (specified
by the radius)

0.00001 inch

S;Z;;n 0.00001 inch (specified 0.000005 inch
Input in inch by the diameter)
system 0.00001 inch (specified 0.00001 inch
by the radius)
Rotary axis 0.0001deg 0.0001deg

\ 1851

Backlash compensation value of each axis (BCV)

[Parameter Typel : Word axis
[Value Range! :-9999~+9999 (Detection unit)
[ Default Setting] : 0

Set the backlash compensation value of each axis.

After connecting power supply, it compensates the backlash at the first time when the machine
moves in the direction opposite with that of the reference point return.
Detection units are related with parameter No0.1820 (command multiply ratio CMR) and the
minimum movement units, about the relations between the setting units and the minimum movement
units, refer to parameter No.1820 introduction.

\ 1852

‘ ‘ Backlash compensation value during each axis rapid movement (BCVR) ‘

[Parameter Typel : Word axis
[Value Range! :-9999~+9999 (Detection units)
[ Default Setting] : 0
Set the backlash compensation value during each axis rapid movement. It is valid when
parameter NO.1800#4(RBK) is set as 1. It can change the backlash compensation value based on
the cutting feedrate/rapid movement speed to process in higher precision.

Note 3:

based on parameter NO.1851.

Note 1: Manually continuous feeding (JOG) is taken as cutting feed.
Note 2: After connecting power supply and before the reference point return completes at the first
time, it doesn’t compensate the backlash in cutting feed/rapid movement. No matter the
compensation value is the cutting feed or the rapid movement, it should be compensated

When parameter NO.1800#4(RBK) is set as 1, parameter NO.1851 is the backlash
compensation value of cutting feed, parameter NO.1852 is the backlash compensation value
of rapid movement. When parameter NO.1800#4(RBK) is set as 0, parameter NO.1851 is the

backlash compensation value of cutting feed/rapid movement.

#7

#6 #5

#4

#3 #2 #1 #0

\ 1853

| CPF5 | CPF4 | CPF3 | CPF2 | CPF1 |

[ Default Setting] : 0000 0111
CPF1~CPF5:Settting value of the backlash compensation pulse frequency (in BCD code)

Setting frequency= (setting value +1) Kpps

CPF5 | CPF4 | CPF3 | CPF2 | CPF1 | SETTING FREQUENCY (Kpps)
0 0 0 0 0 1
0 0 0 0 1 2
0 0 0 1 0 3
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0 0 0 1 1 4
0 0 1 0 0 5
0 0 1 0 1 6
0 0 1 1 0 7
0 0 1 1 1 8
0 1 0 0 0 9
0 1 0 0 1 10
0 1 0 1 0 11
0 1 0 1 1 12
0 1 1 0 0 13
0 1 1 0 1 14
0 1 1 1 0 15
0 1 1 1 1 16
1 0 0 0 0 17
1 0 0 0 1 18
1 0 0 1 0 19
1 0 0 1 1 20
1 0 1 0 0 21
1 0 1 0 1 22
1 0 1 1 0 23
1 0 1 1 1 24
1 1 0 0 0 25
1 1 0 0 1 26
1 1 0 1 0 27
1 1 0 1 1 28
1 1 1 0 0 29
1 1 1 0 1 30
1 1 1 1 0 31
1 1 1 1 1 32
2071 Each axis backlash acceleration/deceleration valid time constant
(BAT)

[Parameter Type] : Word axis

[Value Range] : 0~100 ms

[ Default Setting] : 40

Set each axis backlash acceleration/deceleration valid time constant.

5.9 Parameter of Input/Output
#7 #6 #5 #4 #3 #2 #1 #0

[ 3003 | | ESP | | | | | | | |
[ Default Setting] : 1000 0000
#7 ESP External emergency stop alarm input signal (X0.5)
0: When the signal is 0 (low level), emergency stop alarms
1: When the signal is 1 (high level), emergency stop alarms
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#7 #6 #5 #4 #3 #2 #1 #0

3004 | | | | OTH | | | | | |

[ Default Setting] : 0010 0000

#5 OTH Overtravel limit signal
0: Check
1: Not check

#7 #6 #5 #4 #3 #2 #1 #0

3006 | | | | | | | | | epc |

[ Default Setting] : 0000 0000

#0 GDC Deceleration signal of the reference point return
0: Use X signal
1: Use G196 (X signal is invalid)

#7 #6 #5 #4 #3 #2 #1 #0

3000 | | | | DECx | | | | | |

[ Parameter Type] : Bit axis

[ Default Setting] : 0010 0000

#5 DECx: Deceleration signal of the reference point return
0: When the signal is 0 (low level), decelerate.
1: When the signal is 1 (high level), decelerate.

3010 | | Dwell time of the gating signals MT, TF and SF(MFT) |

[Value Range] : 16 ms~32767 ms
[ Default Setting] : 16
Set the time from sending codes M, S, T and B, till MF, SF, TF and BF being sent.

3011 | | Minimum width (MAW)of finish signals (FIN)of M, T and S

[Parameter Type] :Word type

[ Default Setting] : 16

Set the minimum width of the finish signals (FIN) of M, S, T and B function.

Note: Time is set by 8ms, if the setting value is not the multiple of 8, it
should be carried into the multiple of 8.

3017 ‘ ‘ Output time of the resetting signal (RST)

[Value Range] : 0~255
[ Default Setting] : 32

Set the dwell time when the resetting signal RST is output.
RST signal output time =resetting time + the parameter value X 16ms.

3030 | | Allowable digits of M code (MCB)

[Value Range] : 2~8
[ Default Setting] : 2
Set the allowable digits of M code.
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| 3031 | | Allowable digits of S code (SCB) |
[Value Range] : 1~5
[ Default Setting] : 4

Set the allowable digits of S code.
Maximum 5 digits in S code is allowed.

| 3032 | | Allowable digits of T code (TCB)
[Value Range] : 2~8
[ Default Settingl : 4
Set the allowable digits of T code.

5.10 Parameter of Display and Editing

#7 #6 #5 #4 #3 #2 #1 #0
(soi | [ [ [ [ee&[ [ [ [ |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#4 BGD Background editing selects the programs selected at the foreground
0: Editable
1: Ineditable

#7 #6 #5 #4 #3 #2 #1 #0

(s ] [ | [ [ew] [ | |
[Way of Validating] : After power-on
[ Default Setting] : 0000 1000
#3 CHI Display language

0: English

1: Chinese
Set the selected language for display.

#7 #6 #5 #4 #3 #2 #1 #0
| 3104 | | DAC | DAL | DRC | DRL | | | | MCN |
[ Default Setting] : 1100 0000
#0 MCN Display the machine position
0: Display based on the output units
(There isn’t any connection with the metric system or the inch system, the metric machine
displays as the metric units, the inch machine displays as the inch units.)
1: Display based on the input units
(When it is input in the metric system, display in the metric system; when it is input in the
inch system, display in the inch system)
#4 DRL Display the relative position
0: Display the actual position including the tool offset (T serial)
1: Display the programming position without the tool offset (T serial)
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Note: In T serial, the movement coordinate system compensates the tool appearance, (parameter LGT
(NO.5002#4) is 0), display the programming position which ignores the tool compensation (the
parameter is set as 1). However, the programming position without the tool appearance
compensation value can not display.

#5 DRC Display the relative position
0: Display the actual position including the tool nose radius compensation (T serial)
1: Display the programming position without the tool nose radius compensation (T serial)

#6 DAL Display the absolute position
0: Display the actual position including the tool offset (T serial)
1: Display the programming position without the tool offset (T serial)

Note: In T serial, the movement coordinate system compensates the tool appearance (parameter LGT

(NO.5002#4) is 0), and display the programming position which ignores the tool compensation
(the parameter is set as 1). However, the programming position without the tool appearance
compensation value can not display.

DAC: Display the absolutely position
0: Display the actual position including the tool nose radius compensation (T serial)
1: Display the programming position without the tool nose radius compensation (T serial)

#7 #6 #5 #4 #3 #2 #1 #0
| 3107 | | | | | SOR | REV | DNC | | |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0001 0000

#2

#3

#4

DNC Whether clear display of DNC running programs during resetting
0: Not clear

1: Clear

REV Display the actual speed in feeding/rev mode

0: mm/min or inch/min

1: mm/rev or inch/rev

SOR Display orders of program directory

0: Based on the time sequence

1: Based on the program numbers

#7 #6 #5 #4 #3 #2 #1 #0

\ 3110

| | | | | | AHC | | |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000

#2 AHC  Whether the alarm resume can be cleared by softkeys
0: Yes
1: No
#7 #6 #5 #4 #3 #2 #1 #0
[ 3 | [ NPA | | | | | | | |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000

#7

AHC Whether switch to alarm/information screen when alarm occurs or

information is input:
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0: Yes
1: No

#7 #6 #5 #4 #3 #2 #1 #0
(e ] [ [ [ [ [ [ [ e
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#0 IPC On the current interface, press the function keys
0: Switch into the interface
1:  Not switch into the interface

#7 #6 #5 #4 #3 #2 #1 #0
| 3202 | | | | CPD | | | | | |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#5 CPD When NC program is deleted, confirm information and keys

0: Not display
1: Display
#7 #6 #5 #4 #3 #2 #1 #0
[ 3203 | | MCL | MER | | | | | | |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#6 MER When the single block runs in MDI mode, after the last block is executed in the
program, whether the executed programs are
0: Not deleted
1: Deleted

Note: Even MER is 0, when “%” (end code) is read in and executed, the program is also
deleted (“%”is auto inserted at the end of the program).

#7 MCL Whether delete the programs edited in MDI mode through resetting
0: Not delete
1: Delete

#7 #6 #5 #4 #3 #2 #1 #0
[ 3200 | | | | | | | | [ MPD |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
# MPD When the subprogram is executed, whether display the main program
number

0: Not display

1: Display

3216 the increment value (INC) during the serial number being auto
inserted

[ Modification Authority] :Equipment management authority
[Value Range] : 0~9999
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[ Default Setting] : 10
When the serial number (parameter SEQ(NO.0000#5) is 1) is auto inserted, it is the increment value
of the serial number in each block.

5.11 Parameter of Programming

#7 #6 #5 #4 #3 #2 #1 #0
[ 3401 | | | | | | [ NeK | [ DPI |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0001
#0 DPI The address is with the decimal point, but when the decimal point is omitted,
the setting is as below:

0: Take them as the minimum setting units

1: Take them as the units of mm, inch and sec
#2 NCK During grammar checking, there are same N numbers

0: Alarm
1: Not alarm
#7 #6 #5 #4 #3 #2 #1 #0
\ 3402 \ \623\CLR| \FPM| \ | \Go1|

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0001 0000
#0 GO01 Mode during connecting the power supply
0: GO0 mode (orientation)
1: GO1 mode (linear interpolation)
#4 FPM  System defaults after power on
0: Feeding/rev
1: Feeding/min
#6 CLR Press the resetting key on MDI panel, the external resetting signal and the
emergency stops, G code mode and the feedrate are
0: Hold mode
1: Switched to the power on state
#7 G23 when the power supply is connected, it is
0: G22 mode (Check the memory stroke)
1: G23 mode (Not check the memory stroke)

#7 #6 #5 #4 #3 #2 #1 #0
| 3403 | | | AD2 | CIR | RER | | | | |

[ Modification Authority] : Equipment management authority

[ Default Setting] : 0000 0000

#4 RER During arc interpolation, when R goes over the minor finishing point and isn’t
in the arc, and the radius doesn’t exceed error:
0: Calculate the new radius, the path is semicircle
1: P/S alarms

# CIR In arc interpolation commands (G02, G03), there are no distance (I, J, K) from
the starting point of the command to the center, and the arc radius isn’t commanded,

109



SIS CNC GSK988T Turning CNC system User Manual (Volume 1II)

either.
0: Linear interpolation moves to the finishing point
1: P/S alarms
#6 AD2 In one block, two or two more same addresses are commanded
0: The following commands are valid.
1: The program is taken as wrong, P/S alarms.
Note: It alarms when the parameter is 1and two or two more G codes of one group are
commanded in one block.
#7 #6 #5 #4 #3 #2 #1 #0
| 3404 | | M3B | EOR | M02 | M30 | | | | |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000

#4

#5

#6

#7

M30 During auto running, process M30 command

0: M30 auto searches the program header when it is sent to the machine side. Therefore, the
program is executed from the beginning when the resetting isn’t executed or return to the
resetting and the finish signal FIN returns.

1: M30 is sent to the machine side, but it doesn’t return to the beginning of the program.

M02 During auto running, process M02 command

0: M02 auto searches the program header when it is sent to the machine side. The program is
executed from the beginning when resetting isn’t executed or resetting returns and finish
signal FIN returns,.

1: M02 is sent to the machine side, but it doesn’t return to the beginning of the program.

EOR During executing the program, read in “%” (program end)

0: P/S alarms (stop auto running, display alarm state)

1: Not alarm (auto running stops, the system resets)

M3B The quantity of M codes which can be commanded in one block

0: One

1: Maximum three

\ 3410 \ \ Circular radius allowable error(CRE)

[ Modification Authority] : Equipment management authority
[Value Range] : 0~9999 9999
[ Default Setting] : 0

SETTING UNITS IS—B IS—C UNITS
input in mm 0.001 0.0001 mm
Input in inch system 0.0001 0.00001 inch

Set the allowable error value of arc interpolation (G02, G03) starting point radius and its finishing

point radius. P/S alarms when arc interpolation radius error is more than the limit value.
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5.12 Parameters of the Screw Pitch Error Compensation

3620 Screw pitch error compensation number
in each axis reference point (NPR)

[Way of Validating] : After power-on
[ Parameter Typel : Word axis
[Value Range] : 0~1023

[ Default Settingl : 0

3621 Number of the furthest screw pitch error compensation
point of each axis in negative direction (NEN)

[Way of Validating] : After power-on
[ Parameter Typel : Word axis
[Value Range] : 0~1023

[ Default Setting] : 0

The parameter sets the number of the furthest screw pitch error compensation point of each axis in
negative direction.

3622 Number of the furthest screw pitch error compensation
point of each axis in positive direction (NEP)

[ Way of Validating] : After power-on
[Parameter Typel : Word axis
[Value Range] : 0~1023
[ Default Setting] : 0
The parameter sets the number of the furthest screw pitch error compensation point of each axis
in positive direction.
The parameter setting value should be greater than that of parameter NO.3620.

| 3623 | | Each axis screw pitch error compensation override (PCM) |

[Way of Validating] : After power-on
[Parameter Type] : Word axis
[Value Range] : 0~100

[ Default Settingl : 0

Set the override of each axis screw pitch error compensation.
If the override is set as 1, the detection unit is same as that of compensation.
If the override is set as 0, the override is same as one when it is set as 1.

‘ 3624 ‘ ‘ Each axis screw pitch error compensation point interval (PCI) |

[ Way of Validating] : After power-on
[ Parameter Type] : Word axis
[Value Range] : 0~100

[ Default Setting] : 0~99 999 999

[ Default Setting] : 0
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GSR

SETTING UNITS IS—B IS—C UNITS
Input in metric system 0.001 0.0001 mm
Inputin inch system 0.0001 0.00001 inch

Rotary axis 0.001 0.0001 deg

The screw pitch compensation points are distributed in equal interval, and the interval value of
each axis is set respectively. The minimum value of the interval is limited and set by the following
formula: the minimum value = the maximum feedrate (rapid feedrate) / 7500.

Unit: Screw pitch compensation minimum interval: mm, inch and deg.

Maximum feedrate: mm/min, inch/min and deg/min.

For example: When the maximum feedrate is 15000mm/min, the minimum value of the screw
pitch error compensation interval is 2mm.

But, according to the setting override, when the absolute value of the compensation point value
exceeds 100, the interval of the compensation point is magnified by the override which is calculated
by the following formula.

Override = Max compensation amount (absolute value)/128 (round up the digits after the decimal
point)

Screw pitch compensation minimum interval = Value, which is obtained from the above maximum
feedrate X override.

Note 1: The unit of the screw pitch compensation value is same as that of the detection.

Note 2: The detection unit is relative with parameter No.1820 (command magnify ratio CMR) and the
minimum movement unit, about the relation between the setting units and the minimum
movement units, refer to the introduction of parameter No.1820.

#7 #6 #5 #4 #3 #2 #1 #0
| 3628 | | | | | NPF5 | NPF4 | NPF3 | NPF2 | NPF1 |
[ Default Setting] : 0000 0111
#0~#4 NPF1~NPF5 Setting value of the screw pitch compensation pulse frequency (in

BCD code).
Setting frequency= (setting value +1) Kpps
NPF5 NPF4 NPF3 NPF2 NPF1 Setting frequency (Kpps)

0 0 0 0 0 1
0 0 0 0 1 2
0 0 0 1 0 3
0 0 0 1 1 4
0 0 1 0 0 5
0 0 1 0 1 6
0 0 1 1 0 7
0 0 1 1 1 8
0 1 0 0 0 9
0 1 0 0 1 10
0 1 0 1 0 11
0 1 0 1 1 12
0 1 1 0 0 13
0 1 1 0 1 14
0 1 1 1 0 15

112



Chapter V Parameter Instruction
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5.13 Parameters of the Spindle Control

#7 #6 #5 #4 #3 #2 #1 #0
(s | [ [ [ [es[ [ [ [

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#4 EVS For S command, use spindle control function (spindle analog output or spindle
serial output)

0: Not output S code and SF

1: Output S code and SF

#7 #6 #5 #4 #3 #2 #1 #0
| 3706 | | | | | | | | PG2 | PG1 |
[ Default Setting] : 0000 0000
#0, #1 PG2 and PG1 Gear ratio between the spindle and the position encoder.
Gear ratio=spindle speed/position encoder speed

Gearr ratio PG2 PG1
x1 0 0
x2 0 1
x4 1 0
x8 1 1
#7 #6 #5 #4 #3 #2 #1 #0
(e ] [ [ [ [ [ [ [Pm]ePa]

[ Default Setting] : 0000 0000
#0,#1 P22 and P21 Gear ratio between the spindle and the second position encoder.
Gear ratio= spindle speed/position encoder speed
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Gear ratio P22 P21
x1 0 0
x2 0 1
x4 1 0
x8 1 1

| Note: The parameter is valid only when multi-spindle control. |

#7 #6 #5 #4 #3 #2 #1 #0

\ 3708

| | TS0 | | | | | SAT | SAR |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000

#0

#1

SAR Whether check the spindle speed reaching signal
0: Not check
1: Check
SAT Whether check the spindle speed reaching signal when the thread cutting

block is begun to be executed.

#6
cycle

0: Check or not, which is set by parameter SAR (NO.3708#0)
1: Must check, which isn’t connected with parameter SAR

Note: When the thread cutting block is continually executed, the spindle speed
reaching signal isn’t checked in the thread cutting block after the 2" block.

TSO Whether the spindle override is valid during thread processing or tapping

0: Invalid (fixed as 100%)

1: Valid

Note:

In rigid tapping, the override is fixed as 100%, and there isn’t any
connection with the setting of the parameter.

#7 #6 #5 #4 #3 #2 #1 #0

\ 3709

| | | | | | M| | SAM |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000

#0

#2

SAM Times of sampling in spindle average speed
0: Four times (Generally it is set as 0)
1: One time
MSI SIND signal is valid during multi-spindle control
0: It is only valid for the 1% spindle .(SIND signal of the 2" spindle becomes invalid.)
1: No matter whether each spindle is selected or not, it is valid for all spindles. (Each spindle
has its own SIND signal.)

3730

Increment adjustment data of the spindle speed analog output
(AGS)

[Value Range] : 700~1250
[ Default Setting] : 1000
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[Data unit] : 0.1%
Set the increment adjustment data of the spindle speed analog output. (Adjusting method)
(1) Set the standard setting value 1000,
(2) Command the spindle speed when the spindle speed analog output maximum
voltage is 10V.
(3) Measure the output voltage.
(4)  Set the value in the following formula in parameter No.3730:

10
Setting value = ) ¥ 1000

Measured woltage )

(5) After setting the parameter, command the spindle speed analog output as the
spindle speed of the maximum voltage, again, and confirm the output voltage
as 10V.

3731 Compensation value of the spindle
speed analog output offset voltage (CSS)
[Value Range] :-1024~+1024

The parameter sets the compensation value of the spindle speed analog output offset

voltage.

1. Set the standard setting value as 0.

2. Command the analog output voltage as 0V, which is the theoretical spindle speed.

3. Measure the output voltage.

4. Set the value in the following formula in parameter No.3731.

-5191 x offset valtage %)
12.5

setting value =

5. After setting the parameter, command the analog output voltage as 0V, again, which is the
theoretical spindle speed and confirm the voltage as 0V.

| 3740 | | Dwell time of the detection spindle speed reaching signal (SAD) |
[Value Range] : 0~255ms
[ Default Setting] : 6000
Set the dwell time from executing S function to detecting the spindle speed reaching signal.

‘ 3741 ‘ ‘ Spindle maximum speed of gear 1 (MSG1) |
‘ 3742 ‘ ‘ Spindle maximum speed of gear 2 (MSG2) |
‘ 3743 ‘ ‘ Spindle maximum speed of gear 3 (MSG3) |
‘ 3744 ‘ ‘ Spindle maximum speed of gear 4 (MSG4) |

[ Default Setting] : 6000
[Value Range] : 0~32767r/min
The parameter sets the spindle maximum speed of each gear.
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3770 Axis as the calculation reference
during the constant surface speed control (ACS)

[ Default Setting] : 0

[Value Rangel : 0, 1~quantity of the controlled axes

The parameter sets the axis as the calculation reference during the constant surface speed control.

Note: When it is set as 0, default X axis. Then, P value commanded in G96
block is not significant to the constant surface speed.

3771 Constant surface speed control mode (G96)
spindle minimum speed (CFL)

[Value Range] : 0~32767r/min
[ Default Setting] : 0
The parameter sets the spindle minimum speed when the constant surface speed control. During
the constant surface speed control (G96) , if the spindle speed is lower than the speed set by the
parameter, it is limited in the parameter speed.

\ 3772 \ \ Maximum spindle speed (MSS)
[Value Range] : 0~32767r/min

[ Default Setting] : 6000
The parameter sets the maximum spindle speed. The actual spindle speed is limited by the

maximum speed set by the parameter when the commanded spindle speed exceeds the maximum
spindle speed, or the spindle speed after override exceeds the maximum spindle speed.
Note:
1.When the constant surface speed controls, no matter whether G96 or G97
is commanded, the spindle speed is limited by the maximum spindle
speed.
2. When the setting value is 0, it is not limited by the speed.
3. When PLC controls the spindle speed, the parameter is invalid and the
spindle speed isn’t limited by the maximum speed.
4. When multi-spindle control, the maximum speed of each spindle is set
through the following parameters:
The maximum speed of the 1% spindle is set by parameter NO.3772.
The maximum speed of the 2" spindle is set by parameter NO.3802.

‘ 3773 ‘ ‘ Quantity of the spindle encoder pulses (CNT)
[Way of Validating] : After power-on
[Value Range] : 100~9999
[ Default Setting] : 1024
The parameter sets the quantity of the spindle encoder pulses.

\ 3802 \ \ Maximum speed of the 2" spindle (MSS2)
[Value Range] : 0~32767r/min
[ Default Setting] : 6000

The parameter sets the maximum speed of the 2™ spindle. The actual spindle speed is limited by
the maximum speed set by the parameter when the commanded spindle speed exceeds the

116



Chapter V Parameter Instruction

maximum spindle speed, or the spindle speed after override exceeds the maximum spindle speed.
Note:

1. When the multi-spindle controls, the parameter is valid.

2. When the constant surface speed controls, no matter whether
G96 or G97 is commanded, the spindle speed is limited by the
maximum speed.

3. When the setting value is 0, parameter NO.3772 is valid (the
maximum speed of the 1% spindle). When parameter NO.3772 is 0,
the spindle speed is not limited.

4. When PLC controls the spindle speed, the parameter is invalid
and the spindle speed isn’t limited by the maximum speed.

| 3803 | | Quantity of the 2"? spindle encoder pulses (CNT2)
[ Way of Validating] : After power-on
[ Default Setting] : 1024
[Span] : 100~9999
The parameter sets the quantity of the 2 spindle encoder pulses.

| 3811 | | Spindle maximum speed of the 2" spindle gear 1 (M2G1) |

| 3812 | | Spindle maximum speed of the 2" spindle gear 2 (M2G2) |
[ Default Setting] : 6000
[Value Range] : 0~32767r/min
The parameter sets the maximum speed of each gear in the 2™ spindle.

Note:
It is for multi-spindle control.

5.14 Parameters of the Tool Compensation

#7 #6 #5 #4 #3 #2 #1 #0
| soot | | | EvO | | EVR | | | | |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#4 EVR In tool nose compensation mode C, when the tool compensation value is
changed

0: It becomes valid from the next block which specifies T code.
1: It becomes valid from the next buffer block.

#6 EVO The rewritten value becomes valid when the compensation value of the tool
position compensation mode is changed.
0: It is valid from the next block which specifies T code.
1: It is valid form the next buffer block.

#7 #6 #5 #4 #3 #2 #1 #0
| 5002 | | | LWM | | LGT | | LWT | | LD1 |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
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#0 LD1 Tool offset number
0: Specify through the last two digits of T code
1: Specify through the last one digit of T code
#2 LWT Tool wear compensation
0: Compensate through the tool traverse
1: Compensate through the coordinate system offset (there isn’t any connection with LWM,
and compensate in the block of T code)
#4 LGT Tool offset compensation mode
0: Compensate through the coordinate system offset (there isn’t any connection with LWM,
and compensate in the block of T code)
1: Compensate through the tool traverse
#6 LWM
0: Execute in T code block
1: Execute with axis movement meanwhile

Note: When LGT is 0, the offset is executed in T code block, and there
isn’t any connection with the parameter.

#7 #6 #5 #4 #3 #2 #1 #0

5003 \ \ \ LvVC \ \ \ \ CCN \ \ \

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#2 CCN In the tool nose radius compensation mode, when the auto reference point
return (G28) is commanded,
0: The compensation vector of the tool nose radius is canceled when the tool nose traverses
to the intermediate point.
1: The compensation vector of the tool nose radius isn’t canceled when the tool nose
traverses to the intermediate point. But it is canceled until it traverses to the reference point.
#6 LvC Tool offset value is
0: Not cleared during resetting
1: Cleared during resetting

#7 #6 #5 #4 #3 #2 #1 #0

s004 | | | | | | | | ORC | |

[ Modification Authority] : Equipment management authority

[ Default Setting] : 0000 0000

#1 ORC Tool offset value
0: Specified by the diameter value (axes programmed by the diameter value)
1: Specified by the radius value

#7 #6 #5 #4 #3 #2 #1 #0

5005 | | | | | | | PRC | | |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000

#2 PRC in direct input of tool offset compensation value and workpiece coordinate
system offset amount, the PRC signal is
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0: Used
1: Not used
#7 #6 #5 #4 #3 #2 #1 #0
| 5006 | | | | | | | | TGC | O™ |

[ Modification Authority] : Equipment management authority
[Way of Validating] : After power-on
[ Default Setting] : 0000 0000
#0 OIM Switch between the inch system and the metric system, whether the tool offset
value is auto changed
0: Not changed
1: Changed
#1 TGC CommandT code in G50, G04 or G10 block
0: Not alarm
1: P/S alarms

#7 #6 #5 #4 #3 #2 #1 #0
| 5008 | | | CNS | CNF | MCR | CNV | | CNC | CNI |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#0 CNI The tool nose radius compensation is interference checked

0: Execute

1: Not execute
#1 CNC: When the tool nose radius compensation is interference checked and the
difference between the programming movement direction and the offset movement direction
is 90~270°

0: P/S alarms

1: Not alarm
#3 CNV The tool nose radius compensation (T serial) is interface checked and the
vector is cleared

0: Execute

1: Not execute
#4 MCR If G41/G42 tool nose radius compensation is commanded in MDI mode,
whether alarm

0: Not alarm

1: P/S alarm

| Note: In MDI mode, the tool nose radius isn’t compensated even it is set by the parameter. |

#5 CNF When the tool nose radius compensation is interference checked, whether
alarm when the internal full circle is cut

0: P/S alarms

1: Not alarm
#6 CNS The tool nose radius compensation is interference checked, whether alarm
when the step is less than the tool radius

0: P/S alarms

1: Not alarm
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5010 During the tool nose compensation, the limit value of the vector is

ignored when the tool traverses along the corner outside (CLV)

[ Modification Authority] : Equipment management authority

[Value Range] : 0~16383

SETTING
IS-B IS- NIT
UNITS S S-C UNITS
Ierut " 0.001 0.0001 mm
metric system
. inputin 0.0001 0.00001 inch
inch system

[ Default Setting] : 0

The limit value of the minor traverse value is ignored when the tool nose radius compensation is set

and the tool traverses along the corner outside.

5013 \

‘ Maximum value of the tool wearing compensation value (MTW) ‘

[ Modification Authority] : Equipment management authority

[ Default Setting] : 10
[Value Range] :

SETTING UNITS IS-B IS-C UNITS
Input in metric system 0.001 0.0001 mm
Input in inch system 0.0001 0.00001 inch
SETTING RANGE IS-B IS-C
Inputin metrio System | 9999999 |  0~99 999 999
Input in inch system

The parameter sets the maximum value of the tool wearing compensation value.

When the set absolute value of the tool wearing compensation value exceeds the maximum

value, it alarms:

Input from MDI...... alarm: too many digits. Exceed range (XXXX——XXXX) (input range is in the

bracket).

Input through G10...... alarm: The offset value input by G10 is out of the specified range.

5.15 Parameters of the Canned Cycle

The setting unit of canned cycle parameter is shown as follows:

IS-B IS-C UNITS
input in 0.001 0.0001 mm
metric system
. Inputin 0.0001 0.00001 inch
inch system
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5.15.1 Parameters of the Drilling Canned Cycle

#7 #6 #5 #4 #3 #2 #1 #0
[ 5102 | | | | | | | | MRC | |
[ Modification Authority] :Equipment management authority
[ Default Setting] : 0000 0000
#1 MRC The non-monotonic target shape is defined in multi-cycle command
(G71 or G72),or non-monotonic Z axis is in G73 cycle and the retraction amount is in Z
axis or the finishing allowance X axis is non-monotonic
0: Not alarm
1: Alarm

#7 #6 #5 #4 #3 #2 #1 #0
| 5104 | | | | | | | FCK | | |
[ Modification Authority] :Equipment management authority
[ Default Setting] :0000 0000
#2 FCK:In combined canned cycles (G71, G72 and G73), the processing
appearance is
0: Not checked
1: Checked

‘ 5110 ‘ ‘ M code locking C axis in the canned cycle of drilling holes (CMD) |
[ Modification Authority] :Equipment management authority
[ Default Setting] : 0
[Value Range] : 0~99
Set M code , which can lock C axis, during the canned cycle of drilling holes.

5.15.2 Parameters of the Thread Cutting Cycle

| 5130 | | Chamfering value of the thread cutting cycle (G76, G92)(THD) |
[ Modification Authority] :Equipment management authority
[ Default Settingl : 0
[Value Range] : 0~99x (0.1 screw pitch)
The parameter sets the beveling value of G76 and G92 thread cutting cycle.

5.15.3 Parameters of the Combined Canned Cycle

5132 | | Cut-in value of the combined canned cycle G71 and G72 (THC) |

[ Modification Authority] :Equipment management authority
[ Default Setting] : 1000

[Value Range] : 0~99 999 999

Set the cut-in value of G71 and G72 combined canned cycle.

IS-B IS-C UNITS
Input in metric system 0.001 0.0001 mm
Input in inch system 0.0001 0.00001 inch
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5133 | | Retraction amount of G71 and G72 combined canned cycle (MCE) |

[ Modification Authority] :Equipment management authority

[ Default Setting] : 0

[Value Range] : 0~99 999 999

Set the retraction amount of G71 and G72 combined canned cycle.

5135 Retraction amount of G73 combined
canned cycle along X axis direction (G73XE)

5136 Retraction amount of G73 combined
canned cycle along Z axis direction (G73ZE)

[ Modification Authority] :Equipment management authority

[ Default Setting] : 0

[Value Range! :-99 999 999~99 999 999

Set the retraction amount of G73 combined canned cycle along with X and Z axes direction

5137 | | Partition times of G73 combined canned cycle (G73DC) |

[ Modification Authority] :Equipment management authority
[ Default Setting] : 1

[Value Range] : 1~99 999 999

Set the partition times of G73 combined canned cycle.

5139 Retraction amount of G74 and G75 combined canned cycles
(G74G75R)

[ Modification Authority] :Equipment management authority

[ Default Setting] : 0

[Value Range] : 0~99 999 999

Set the reversal value of G74 and G75 combined canned cycle.

SETTING UNITS IS-B IS-C UNITS
Inputin  metric system 0.001 0.0001 mm
Inputin inch system 0.0001 0.00001 inch
| 5140 | | Minimum cut-in value of G76 combined canned cycle (G76MID) |

[ Modification Authority] :Equipment management authority

[ Default Setting] : 0

[Value Range] : 0~99 999 999

Set the minimum cut-in value of G76 combined canned cycle.

SETTING UNITS IS-B IS-C UNITS
Input in  metric system 0.001 0.0001 mm
Input in inch system 0.0001 0.00001 inch
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| 5141 | | Finishing allowance of G76 combined canned cycle (G76FA) |
[ Modification Authority] :Equipment management authority
[ Default Setting] : 500
[Value Range] : 1~99 999 999
Set the finishing allowance of G76 combined canned cycle.

‘ 5142 ‘ ‘ Finishing cycle times of G76 combined canned cycle (G76FC) |
[ Modification Authority] :Equipment management authority
[ Default SettingJ : 1
[Value Range] : 1~99
Set the finishing cycle times of G76 combined canned cycle.

‘ 5143 ‘ ‘ Tool nose angle of G76 combined canned cycle (G76TNA) |
[ Modification Authority] :Equipment management authority
[ Default Setting] : 60
[Value Range] : 0~99 (deg)
Set the tool nose angle of G76 combined canned cycle.

5.16 Parameters of the Rigid Tapping

#7 #6 #5 #4 #3 #2 #1 #0
| 5200 | | | FHD | | DOV | | CRG | | G84 |
[ Modification Authority] :Equipment management authority
[ Default Setting] : 0000 0000
#0 G84 Method of commanding the rigid tapping
0: M code commands the rigid tapping before command G84/G88 (refer to parameter
NO.5210).
1: M code doesn’t command the rigid tapping. G84/G88 is taken as G code of the rigid
tapping, and the common tapping is not used.
#2 CRG After the command of canceling the rigid tapping method, rigid tapping:
0: After the rigid tapping signal RGTAP changes to 0, the method is canceled.
1: Before the rigid tapping signal RGTAP changes to 0, the method is canceled.
#4 DOV Override during the rigid tapping run-out
0: Invalid
1: Valid, override value is set by parameter 5211
#6 FHD Feed pause and single block running in rigid tapping is:

0: Forbidden
1: Allowed
#7 #6 #5 #4 #3 #2 #1 #0
\ 5201 \ \sz\TDK| \ | \TDR| \ |

[ Modification Authority] :Equipment management authority
[ Default Setting] : 0000 0000

#2 TDR: The time constant of the rigid tapping cutting and that of the tapping run-out:
0: Same
1: Different
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#6 TDK: Specify K in tapping command
0: Take it as the cycle times
1: Ignore
#7  TXZ: Non-tapping axis is taken as the orientation in tapping command
0: Allow to use
1: Alarm

5210 ‘ ‘ M code commanding the rigid tapping (RTMC)

[ Modification Authority] :Equipment management authority

[ Default Setting] : 29

[Value Range!] : 0~255

M code is set to specify the rigid tapping method. When it is set as 0, CNC takes it as M29.

5211 | | Speed override value in tapping run-out (RTOV)

[ Modification Authority] :Equipment management authority
[ Default Setting] : 120

[Data unit] : 1% or 10%

[Value Range] : 0~200

Set the override value during the rigid tapping run-out, and it is valid only when parameter DOV
(NO.5200 BIT4) is set as 1.

5241 \ \ Spindle maximum speed in rigid tapping (RTMS)

[ Modification Authority] :Equipment management authority
[ Default Setting] : 1000

[Value Range) : 0~9999

Set the spindle maximum speed in rigid tapping.

5261 Time constant of linear acceleration
and deceleration in rigid tapping (RTLT)

[ Modification Authority] :Equipment management authority
[ Default Setting] : 200
[Value Range] : 0~4000ms
During the rigid tapping, the time constant of linear acceleration or deceleration of the spindle
and the tapping axis is the time (parameter NO.5241) of the spindle maximum speed when the
spindle reaches the rigid tapping. The actual time is the ratio between the specified spindle speed
and the maximum speed multiplies by the parameter.

5271 Linear acceleration or deceleration time
constant in rigid tapping run-out (RTET)

[ Modification Authority] :Equipment management authority
[ Default Setting] : 200
[Value Range] : 0~4000ms
Set the time constant of linear acceleration or deceleration of the spindle and the tapping axis
during the rigid tapping run-out. The parameter is valid only when parameter TDR (NO.5201 BIT2) is
setas 1.
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5.17 Parameters of the Polar Coordinates Interpolation

#7 #6 #5 #4 #3 #2 #1 #0
(s | [ [ [ [ [ [Aac] ]

[ Modification Authority] :Equipment management authority
[ Default Setting] : 0000 0000
#0 AFC: Whether use the auto override and the auto speed in the polar coordinates
interpolation mode.

0: Not use

1: Use

Note:In the polar coordinates interpolation mode, the more closely the tool is near to the work piece
center, the bigger the speed vector of the revolving axis is. If the center part exceeds the
maximum cutting speed (parameter NO.5462), the servo (NO.411) alarms. Auto feedrate override
and auto feedrate limit function auto controls the feedrate, then, the speed vector of the revolving
axis doesn’t exceed the maximum cutting feedrate.

5460 \

‘ Specify the polar coordinates interpolation axis (linear axis) (LAI) |

5461

Specify the polar coordinates interpolation axis (revolving axis)
(RAI)

[Value Range] : 1~quantity of the controlled axes

[ Default SettingJ

:NO.5460 is 0; NO.5461is 5

Set the controlled axis numbers of the linear axis and the revolving axis for polar coordinates

interpolation.

\ 5462 \

‘ Maximum cutting feedrate of the polar coordinates interpolation (MFI) ‘

[ Default Setting] : 8000

[Value Range] :

ISB IS-C UNITS
~ Machine 0. 6~24 000 0,6~10000 | mm/min
in metric system
Machine in inch 0. 6~9 600 0,6~4800 | inch/min

system
Rotary axis 0, 6~24 000 0, 6~10 000 deg/min

Set the valid maximum feedrate of the polar coordinates interpolation. If the commanded speed
is greater than the value, the speed is limited by the maximum one. When the parameter is set as 0,
the speed in the polar coordinates interpolation is limited by the maximum cutting feedrate (parameter

NO.1422) value.

5463

Allowable auto override percentage
in polar coordinates interpolation (API)

[Value Range] : 1~quantity of the controlled axes

[ Default Setting] : 0

[Value Range] : 0~100

(%)

When the polar coordinates interpolation is set, the percentages of the auto override are allowed
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to limit the cutting feedrate of the revolving axis.

The allowable speed of the revolving axis = Maximum cutting feedrate X override percentage

In polar coordinates interpolation, the more closely the tool is near to the work piece center, the
bigger the speed vector of the revolving axis is. When it exceeds the allowable speed, the feedrate
automatically multiplies by the override value calculated through the following formula:

Override = Allowable speed of the revolving axis/the speed vector of the revolving axis X 100%

If the revolving speed after timing the override still exceeds the allowable speed, the feedrate is
limited in the allowable maximum cutting feedrate (auto speed limit function) .

Note: When the parameter value is set as 0, it is taken as 90%;To limit the auto speed
override and the auto speed, the parameter AFC (NO.5450#1) is set as 1.

5.18 Parameters of the User Macro Program
#7 #6 #5 #4 #3 #2 #1 #0

6000 \ \ \ \ SBM \ \ \ \ \ G67 \

[ Modification Authority] :Equipment management authority
[ Default Setting] : 0000 0000
#0 G67 Macro program mode calling (G66) mode is not set, but mode calling command
(G67) is canceled.
0: P/S alarms (NO.122)
1: Ignore G67

#5 SBM  Whether use the single block to stop in the user macro program

0: Not use

1: Use

#7 #6 #5 #4 #3 #2 #1 #0
6001 \ \ cLv \ CccVv \ \ \ \ \ \ \

[ Modification Authority] :Equipment management authority
[ Default Setting] : 0100 0000
#6 CCV After reset, the user macro public variables 100~199 are:

0: Cleared as null
1: Not cleared

[ Note: In MDI mode, the macro public variables are not cleared after reset. ]

#7 CLV After resetting, the user macro program part vector 1~33 is
0: Cleared as null
1: Not cleared

#7 #6 #5 #4 #3 #2 #1 #0

6004 \ \ \ \ \ \ \ \ MFZ \ NAT \

[ Modification Authority] :Equipment management authority

[ Default Setting] : 0000 0000

#0 NAT The function command ATAN of the user macro program
0: Result of ATAN is 0~360.0
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Result of ASIN is 270.0~0~90.0
1: Result of ATAN is -180.0~0~180.0
Result of ASIN is -90~0~90
#1 MFZ The angles of STN, COS or TAN, which are operation commands of the user
macro program, are 1.0x10" % or less, or the operation result is not exact 0
0: Underflow process 1:Reduction to 0

5.19 Parameters of the Skip Function

#7 #6 #5 #4 #3 #2 #1 #0
[ 6200 | | SKF | | | | | | Sko | |
[Default Setting] : 0000 0000
SKO: Set the valid state of the skip signal
0: valid when the input signal is “1”
1: valid when the input signal is “0”
SKF: Dry run and override for G31 jumping command are:
0: disabled
1: enabled

#7 #6 #5 #4 #3 #2 #1 #0
(eo | [ [wec| | [ [ [ [ ]
[ Modification Authority] : Equipment management authority
[Default Setting] : 0000 0000
#6 MDC the measured automatic tool compensation value is
0: added to the current offset value
1: subtracted from the current offset value

#7 #6 #5 #4 #3 #2 #1 #0
(w0 | [@A[ [ [ [ [ [ [Ae]
[Way of Validating] : After power-on
[Default Setting] : 0000 0000
#0 AEO Automatic tool compensation signal (X3.6), XAE2 (X3.7) indicates:
0: the measuring position is reached when it is 1
1: the measuring position is reached when it is 1

#7 IGA Automatic tool compensation function is:
0: used
1: not used
| 6241 | [Feedrate during automatic compensation (for XAE1 signal)(ATOF1) |
| 6242 | | Feedrate during automatic compensation (for XAE2 signal)(ATOF2) |

[ Data settingl:

SETTIN UNIT | DATAUNIT |VALID RANGE (I1S-B/ IS-C)| DEFAULT

Metric Tmm/min
Inch 0.1inch/min

6~15000 1000
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These two parameters set the feedrate during automatic tool compensation.

Note: When the setting value of parameter No. 6242 is valid, the setting value of parameter
No. 6241 is valid too.

| 6251 | | The y value of X axis during automatic tool compensation (ATOR1) |

| 6252 | | The y value of Z axis during automatic tool compensation (ATOR2) |

[ Modification Authority] : Equipment management authority
[ Default Setting] : 1000
[ Data rangel: 1~99999999
These two parameters set the y value in tool compensation function in sequence.

[ Note: The value is set in radius no matter diameter or radius programming is specified. ]

| 6254 | | The ¢ value of X axis during automatic tool compensation (ATOE1) |
| 6255 | | The ¢ value of Z axis during automatic tool compensation (ATOE?) |
[ Modification Authority] : Equipment management authority
[Data rangel: 1~99999999
SETTING UNIT IS-B IS-C unit
Linear axis (metric input) 0.001 0.0001 mm
Linear axis (inch input) 0.0001 0.00001 inch
Rotary axis 0.001 0.0001 deg

These two parameters set the € value in tool compensation function in sequence.

[ Note: The value is set in radius no matter diameter or radius programming is specified ]

5.20 Parameters of the Graphic Display

#7 #6 #5 #4 #3 #2 #1 #0
[ _eso0 | | | | | | DPA | | | |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#3 DPA In the graphic display interface, the current position displays
0: Display the actual position including the tool compensation and offset
1: Display the programming position excluding the tool compensation and offset

5.21 Parameter of Run Hour and Parts Count Display

#7 #6 #5 #4 #3 #2 #1 #0
| _ero0 | | | | | | | | PRT | PCM |
[ Modification Authority] : Equipment management authority
[ Default Setting] : 0000 0000
#0 PCM M codes counting the total quantity of the processing parts and the quantity
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of the processing parts

0: M codes specified by M02 and M30 and parameter NO.6710

1: M codes only specified by parameter NO.6710
#1 PRT During setting, the signal PRTSF (F62.7)of the sufficient quantity of the
processing parts is

0: Cut off

1: Not cut off

6710 M codes counting the total quantity of the processing parts
and the quantity of the processing parts (MPC)

[Value Range] : 0~9999

[ Default Setting] : 0

The machine program executes M codes set by the parameter, total quantity of the processing parts
and quantity of the processing parts plus 1, respectively.

Note:
When the setting value is 0, it is invalid (MO0 can’t count the

parts). And it can’t be set as 98 and 99, neither.

6713 ‘ ‘ Quantity of the required parts (RPM)

[Value Range] : 0~9 999

[ Default Settingl : 0

When the quantity of the processing parts equals to that of the parts required being processed, the
signal PRTSF (F62.7) of the enough quantity of the required parts outputs to PLC. However, if the
quantity is 0, it is regarded as infinitely great, not output to PRTSF.

5.22 Parameter of MPG Feed
#7 #6 #5 #4 #3 #2 #1 #0

7100 \ \ \ | \ HPF | \ | \ JHD |

[ Default Setting] : 0000 0000
#0 JHD MPG feeding in JOG mode, or increment feeding in MPG feed mode

0: Invalid
1: Valid
JHD=0 JHD=1
JOG MODE MPG MODE | JOG MODE | MPG MODE
JOG feeding 0] x 0] x
MPG feeding x (0] 0] 0]
Increment . N . o
feeding

#4 HPF When MPG feedrate exceeds the manual rapid movement speed
0: The speed is limited in the manual rapid movement speed, the pulse exceeding the
manual rapid movement part is ignored (The scale of MPG doesn’t comply with the

movement amount)
1: The speed is limited in the manual rapid movement speed, the exceeding part isn’t
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ignored but saved in CNC. (Although MPG is stopped, the machine still moves the pulse
value saved in CNC and then stops.)

#7 #6 #5 #4 #3 #2 #1 #0

02| | | | | | | | | HNGx |

[ Parameter Typel : Bit axis

[ Default Setting] : 0000 0000

#0 HNGx: Revolving direction of each axis movement direction and that of MPG
0: Same
1: Opposite

7110 | | Quantity of MPG (NMP)

[Value Range)] : 0~2
[ Default Setting] : 1
Set the quantity of MPG.

7113 \ \ MPG feeding override M (MFM)

[Value Range] : 1~127
[ Default Setting] : 100
Set the override when MPG feeding movement value selection signals MP1=0, MP2=1.

7114 \ \ MPG feeding override N (MFN)

[Value Range] : 1~1000
[ Default Setting] : 1000
Set MPG feeding override when MPG feeding movement value selecting signals MP1=1, MP2=1.

MOVEMENT VALUE MOVEMENT VALUE (MPG
SELECTING SIGNAL FEEDING) (
MP2 MP1
0 0 Minimum setting unit * 1
0 1 Minimum setting unit * 10
1 0 Minimum setting unit * M
1 1 Minimum setting unit * N
7117 ‘ ‘ Allowable pulse cumulative value in MPG feeding (APM) ‘

[Value Range] : 0~99999999

[ Default Setting] : 10000

When MPG feeding instance exceeds the rapid movement speed, the pulse exceeding the rapid
movement is not canceled but saved. The parameter sets the allowable value of the memory
capacity.

130



Chapter V Parameter Instruction

Note: When overrides, such as X100 or more than it, are selected, MPG rapidly turns
round. MPG feeding is more than the rapid movement speed, the speed is limited
by the rapid movement speed. The pulse exceeding the rapid movement speed is
ignored; therefore, the scale value of MPG doesn’t comply with the actual
movement value. Then, If the allowable value is preset in the parameter, the pulse
exceeding the rapid movement speed is not canceled, but saved in CNC
temporarily (the part exceeding the allowable value is ignored). When MPG
revolving speed becomes slower or the revolving stops, the saved pulse changes
into the movement command and outputs. Pay attention to it if the allowable value
is set too big, even MPG is stopped revolving, CNC won’t stop unit the remaining
pulse is completed.

5.23 Parameter of PLC Axis Control

#7 #6 #5 #4 #3 #2 #1 #0

| 8001 | | | | NCC | | RDE OVE MLE

[ Default Setting] : 0000 0000

#0 MLE Whether the locking machine signal MLK of PLC controlled axis is valid
0: Valid
1: Invalid

#2 OVE Signals relative with the dry run and the override controlled by PLC axis
0: Same signals controlled by CNC
1: Signals especially used in PLC

#3 RDE In PLC axes control, whether the dry run is valid for the rapid feeding

commands

0: Invalid

1:Valid
#5 NCC For PLC controlled axes (the controlled axes select the axes chosen by the
signal), command the program to command the movement
0: According to the axis control command, PLC controls the axis, P/S (No.139) alarms; the axis
is not controlled, CNC command is valid.
1: P/S (No.139) alarms.

#7 #6 #5 #4 #3 #2 #1 #0
18002 | | FR2 | FR1 PF2 PF1 F10 DWE | RPD
[ Default Setting] : 0000 0000
#0 RPD The rapid movement speed of PLC controlled axis
0: Feedrate set by parameter No.1420
1: In axis control command, feedrate set by feedrate data
#1 DWE When use the increment system IS-C, the minimum time specified by the
pause command during PLC axis control
0: 1ms
1: 0.1ms
#3 F10 In PLC axis control, the minimum increment units of the cutting feedrate (per min)
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F10 Input in metric system Input in inch system
0 Tmm/min 0.01inch/min
1 10mm/min 0.1inch/min
#4 #5 PR1, PR2 In PLC axis control, the least increment unit of cutting feed
PR2 PR1 Speed
0 0 11
0 1 1/10
1 0 1/100
1 1 1/1000
#6,#7 FR1,FR2 The feedrate units of per revolution feeding during PLC axis control
FR2 FR1 Input in Input in
metric system inch system
? ? 0.0001mm/rev 0.000001inch/rev
0 1 0.001mm/rev 0.00001inch/rev
1 0 0.01mm/rev 0.0001inch/rev
#7 #6 #5 #4 #3 #2 #1 #0
| 8003 | | | PIM
[Way of Validating] : After power-on
[ Default Setting] : 0000 0000
#0 PIM If PLC controlled axis is linear axis, the control commands are
0: Affected by inch system/metric system
1: Not affected by inch system/metric system
#7 #6 #5 #4 #3 #2 #1 #0
8004 | | NDI | NCI DSL JFM NMT | CMV

[Default Setting] : 0000 0000

#0 CcMV

According to the commands sent by CNC, PLC sends the axis control

command after moving along the axis and before receiving the command signal of the

miscellaneous function.

0: P/S No.130 alarms
1: The axis is processed as one PLC axis and is executed the set movement.

#1

NMT: When PLC is processing one control command of some axis, CNC sends

another command to command the axis and PLC controlled axis does not move.
0: P/S No.133 alarms

1: Not alarm
#2 JFM Feedrate units of continuous feeding (06h) of PLC controlled axis
INCREMENT | JFM | INPUT IN METRIC | INPUT IN INCH | ROTARY AXIS
SYSTEM SYSTEM SYSTEM

IS-B 0 1mm/min 0.01inch/min 1deg/min
1 200mm/min 2.00inch/min 200deg/min

IS-C 0 0.1mm/min 0.001inch/min 0.1deg/min
1 20mm/min 0.200inch/min 20deg/min
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#5 2DSL  When selecting the axes controlled by PLC is forbidden, if the axes are tried
to exchange

0: Failed and P/S No.139 alarms
1: Axes, without commanding the channel, are executed exchanging

#6 NCI During deceleration of the axes controlled by PLC, in-position check is
0: Executed

1: Not executed

#7 NDI: When PLC controlled axis selects the diameter programming, under PLC axis
control

0: The radius programming specifies the movement distance and the feedrate
1: The diameter programming specifies the movement distance and the feedrate

#7 #6 #5 #4 #3 #2 #1 #0
\ 8005 \ \ | CDI

[Default Setting] : 0000 0000

#1 CDI When PLC controlled axis selects the diameter programming, under PLC axis
control

0: Radius programming specifies the movement distance and the feedrate

1: The diameter programming specifies the movement distance and the radius
programming specifies the feedrate

| 8010 | | Selecting each axis DI/DO group controlled by PLC (PAS) |
[ Parameter Type] : Word type

[ Default Setting] : 0
[Value Range] : 0~4
Each DI/DO group controlled by each PLC axis, which is shown as the following list:

NUMERICAL VALUE REMARK
0 The axis is not controlled by PLC
1 DI/DO in group A is used
2 DI/DO in group B is used
3 DI/DO in group C is used
4 DI/DO in group D is used
Maximum feedrate of feeding/per revolution controlled by PLC axis
8022 (PAMS)

[ Parameter Typel : Word type
[ Default Setting] : 6
[Value Range] :

INCREMENT DATA VALID DATA RANGE
SYSTEM UNITS IS-B I1S-C
Machine in 1mm/min 6~15000 6~12000

metric system
Machine in 0.1inch/min 6~6000 6~4800

inch system
Rotary axis 1deg/min 6~15000 6~12000

Set the maximum feedrate of feeding/per revolution controlled by PLC axis.
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GSR

For each PLC controlled axis, the linear acceleration or deceleration

8028
time constant specified by speed command during JOG feeding (PALT)

[ Parameter Type] : Word axis
[ Default Setting] : 200
[Value Range] : 0~3000ms

Specify the linear acceleration or deceleration time constant during JOG feeding
| Note: If it is specified as “0”, the system doesn’t control the acceleration/deceleration.

5.24 Parameters of the Basic Function

‘ 8130 ‘ ‘ Total quantity of the controlled axes (TCA)
[Way of Validating] : After power-on
[ Default Settingl: 2
[Data Rangel: 2~5
Set the total quantity of the axes controlled by CNC system.

#7 #6 #5 #4 #3 #2 #1 #0
(emi | [ [ [ [ [ [ [ [wes]
[Way of Validating] : After power-on
[ Default Setting] : 0000 0001
#0 HPG Whether use MPG feeding
0: Not use
1: Use

#7 #6 #5 #4 #3 #2 #1 #0
[ 8132 | | | | | | | | | TLF |
[ Way of Validating] : After power-on
[ Default Setting] : 0000 0000
#0 TLF : Whether use the tool work life management function

0: Not use
1: Use

#7 #6 #5 #4 #3 #2 #1 #0
| 8133 | | | | | | MSP | SCS | AXC | SsC |
[Way of Validating] : After power-on
[ Default Setting] : 0000 0001
#0 SSC Whether use the function of the constant surface speed (G96)control
0: Not use
1: Use
#1 AXC Whether the use spindle orientation function
0: Not use
1: Use
#2 SCS Whether use CS outline control function
0: Not use
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1: Use

#3 MSP Whether use the multi-spindle control function
0: Not use
1: Use

5.25 Parameters of GSKLink Communication Function

#7 #6 #5 #4 #3 #2 #1 #0
(o0 | [ [ [ [ [ [ [ [AcaN]
[Way of Validating] : After power-on
[ Default Setting] : 0000 0000
#0 ACAN: Whether the system servo communication function is valid
0: Invalid
1: Valid

‘ 9010 ‘ ‘ Baud rate of the system servo communication (ABPS) |

[ Way of Validating] : After power-on

[ Default Setting] : 500 (kbps)

[Data Range] ; 500, 600, 800 or 1000 (kbps)

ABPS The parameter sets the baud rate of the system servo communication

9011 Slave number corresponding to each axis
during servo communication (SIDx)

[ Way of Validating] : After power-on

[Value Range] : 0~5

[ Default Setting] : 0

SIDx The parameter sets the slave number corresponding to each axis during servo
communication.

Note: “0” represents the axis doesn’t connect with the servo slave. “1~5” represent the
servo slave number corresponding to each axis.

9012 Slave number corresponding to the extended servo spindle
communication

[ Way of Validating] : After power-on

[ Default Setting] : 0

[Value Range] : 0~5

SIDS: During the servo spindle communication, the parameter sets the corresponding slave
numbers out of the range of the controlled axes total quantity.

Note:“0” represents the axis doesn’t connect with the servo slave. “1~5”
represent the analog spindle slave number corresponding to the axis.
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CHAPTER VI STANDARD PLC FUNCTION CONFIGURATION

6.1 Standard Panel on the Machine Tool
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Fig. 6-1-1 Standard layout of operation panel
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6.2 Addresses X, Y Definition

/Caution:

The general 1/O signal (except those signals marked for fixed addresses) in
GSK988T CNC system is defined by the embedded PLC (ladder diagram)
program. When this CNC system is installed, the exact I/O functions are
determined by the machine tool builder. Please refer to the manual from machine
tool builder for details.

Pay attention that in this chapter, the functions of general 1/O signal (i.e. X,Y

k addresses) are iust described for GSK988T standard PLC broaram.

~

/

6.2.1 General I/O Interface on Machine Tool

0 e,
107® h SO
:.:44 30331
et 050
ses 505
e g0
l.l Q G-D
..‘... ) DC'
l‘l e
$e3 685
ol 54 o
et 503
.o o
1 ede 31 950 144
et 155
O el
Fig 6-2-1 CN61 ‘Ao
(aleSnout Fig. 6-2-2 CN62 (female) output
. PLC . .
DB Pin Function defined by standard PLC address Remark
address
CN61.1 X0.0 SAGT Protection door detection signal
CN61.2 X0.1 Reserved
CN61.3 X0.2 DlQP Chuck input signal
st oo . . Fixed
CN61.4 X0.3 DEC1 The 17 axis deceleration signal
address
CN61.5 X0.4 DITW Tailstock control signal
Fixed
CN61.6 X0.5 ESP Emergency stop input signal
gency stop input sig address
CN61.7 X0.6 PRES Pressure detection signal
Tool position signal 5/ tool post
CN61.8 X0.7 T05 pre-indexing signal (Yantai
AK31)/Sensor E (Liuxin Tool Post)
Tool position signal 6/ tool post
CN61.9 X1.0 TO6 pre-indexing signal (Yantai
AK31)/Sensor F (Liuxin Tool Post)
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PLC
DB Pin Function defined by standard PLC address Remark
address
Tool position signal 7/ tool post
CN61.10 X1.1 TO7
overheat signal (Yantai AK31)
CN61.11 X1.2 TO8 Tool position signal 8
| . , Fixed
CN61.12 X1.3 DEC3 The 3™ axis deceleration signal
address
CN61.13 X1.4 Reserved
CN61.14 X1.5 M411 The 1% gear stage in-position
CN61.15 X1.6 M42] The 2™ gear stage in-position
Tool position signal 1/T1 (Yantai
CN61.16 X1.7 TO1
AK31)/Sensor A (Liuxin Tool Post)
Tool position signal 2/T2 (Yantai
AK31)/
CN61.29 X2.0 T02
Sensor B (Liuxin Tool Post)
Sensor A (Liuxin Tool Post)
Tool position signal 3/T3 (Yantai
CN61.30 X2.1 TO3
AK31)/Sensor C (Liuxin Tool Post)
Tool position signal 4/T4 (Yantai
CN61.31 X2.2 TO4
AK31)/Sensor D (Liuxin Tool Post)
nd .o . . Fixed
CN61.32 X2.3 DEC2 The 2™ axis deceleration signal
address
th . . Fixed
CN61.33 X2.4 DEC4 The 4™ deceleration signal
address
Fixed
CN61.34 X2.5 DEC5 The 5" deceleration signal xe
address
Tool post lock signal
CN61.35 X2.6 TCP Tool post proximity switch signal
(Yantai AK31)
CNG61.36 X2.7 COIN Spindle orientation completed signal
CN61.37 X3.0 LMI1+ The 1% axis + side overtravel signal
CN61.38 X3.1 LMI2+ The 2" axis + side overtravel signal
CN61.39 X3.2 LMI3+ The 3™ axis + side overtravel signal
Chuck in-position signal (outer chuck
CN61.40 X3.3 WQPJ clamping and inner chuck
unclamping)
Chuck in-position signal (inner chuck
CN61.41 X3.4 NQPJ clamping and outer chuck
unclamping)
Fixed
CN61.42 X3.5 SKIP G31 skip signal xe
address
L Fixed
CN61.43 X3.6 G36 G36 skip signal
address
L Fixed
CN61.44 X3.7 G37 G37 skip signal
address
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DB Pin PLC Function defined by standard PLC address Remark
address
st . . .
CNB1.17 X4.0 LMI1- The 1 axis dllrectlon overtravel
signal
nd . . .
CNG1.18 X4 LMI2- The 2™ axis c.jlrectlon overtravel
signal
d ~o: : :
CNB1.19 X4.9 LMI3- The 3™ axis (?wectlon overtravel
signal
Th is + di .
CNB1.20 X4.3 L M4+ The 4™ axis c.l|rect|on overtravel
signal
Th . T .
CN61.25 X4.4 LMI4- The 4™ axis - dllrectlon overtravel
signal
th 7 . 7
CNB1.26 X4.5 LMI5+ The 5™ axis + c?lrectlon overtravel
signal
Th . P .
CNB1.27 X4.6 LMI5- The 5™ axis dllrectlon overtravel
signal
CN61.28 X4.7 Reserved
CN61.21~CN61.24 ov
CN62.1 Y0.0 M08 Cooling output signal
CN62.2 Y0.1 M32 Lubrication output signal
CN62.3 Y0.2 Reserved
CN62.4 Y0.3 MO3 Spindle CCW signal
CN62.5 Y0.4 MO04 Spindle CW signal
CN62.6 Y0.5 MO05 Spindle stop signal
CN62.7 Y0.6 Reserved
CN62.8 Y0.7 SPZD Spindle braking output signal
CN62.9 Y1.0 M41 Spindle gear 1 output signal
CN62.10 Y1.1 M42 Spindle gear 2 output signal
CN62.11 Y1.2 M43 Spindle gear 3 output signal
CN62.12 Y1.3 M44 Spindle gear 4 output signal
Outer chuck cl i tput /
CN62.13 Y14  M12(DOQPJ) e ehuck clamping output
Inner chuck unclamping output signal
CNB2.14 Y15 M13(DOQPS|Outer chuck unclgmplng outFJut /inner
) chuck clamping output signal
CNB2.15 Y16 TL+ Tool post forwgd rotation output
signal
Tool i
CN62.16 v17 TL- ool post reverse rotation output
signal
Tool post motor braking signal (Yantai
CN62.29 Y2.0 AK31)/ tool post unclamping output

(Liuxin Tool Post)
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DB Pin PLC Function defined by standard PLC address Remark
address
Tool post pre-indexing electromagnet
CN62.30 Y21 signal (Yantai AK31)/ Tool post lock
output (Liuxin Tool Post)
CN62.31 v2.2 YLAMP Tri-colored lamp - yellow (normal
state, non-running, non-alarm)
CNB2.32 V2.3 GLAMP Tri-colored lamp — green (running
state)
CN62.33 Y2.4 RLAMP Tri-colored lamp — red (alarm state)
CN62.34 Y2.5 M10 Tailstock advancing output signal
CN62.35 Y2.6 M11 Tailstock retracting output signal
CN62.36 Y2.7 Reserved
CN62.37 Y3.0 Reserved
CN62.38 Y3.1 Reserved
CN62.39 Y3.2 Reserved
CN62.40 Y3.3 Reserved
CN62.41 Y3.4 SORI Spindle orientation signal
CN62.42 Y3.5 SECO Spindle orientation selection signal 1
CN62.43 Y3.6 SEC1 Spindle orientation selection signal 2
CN62.44 Y3.7 SEC2 Spindle orientation selection signal 3
CN62.17~CN62.19
CN62.26~ CN6228 ov
CN62.20~CN62.25 +24V

Note1: Addresses X0.0~X0.7,X1.0~X1.7,X2.0~X2.7,X3.0~X3.7 are valid at a high-level, i.e. when the
input signal +24V is connected, the state of address X signal is 1; when disconnected, the
state is 0.

Note 2: When the state of address Y signal is 1, the output signal is connected to 0V (0V output);
when the sate of address Y sianal is 0. the outout sianal is at hiah-impedance state.
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6.2.2 MPG Interface

%
+
N
~
<

9:X6.3 : 26:X7.0
8X6.2 ||9®g|| 17:+24V  25:X6.7
7:Unused | |o® o/ 16:+5V  24:X6.6
6:X6.1 e®e| 15:#5V  23:X6.5
5:X6.0 | o®e| 14:+5V  22:X6.4
4:HB- e®e| 13:0V 21:Unused
3:HB+ .:- 12: OV 20:Unused
2:HA- e, °® 11: 0V 19:Unused
1HA+ | |eg®| 10:0V

o

Fig. 6.2.3 CN31 MPG (26-pin, D type, Male)

. Signal . . Function defined by
DB P S | Instruct
n Definition ‘gnatinstruction standard PLC address
CN31.1,CN31.2 HA+, HA- | MPG phase A signal input /
CN31.3,CN31.4 HB+, HB- | MPG phase B signal input /
CN31.5 X6.0 PLC 3|gnal.address, binary Exter.nal hanq-helq unit X
input axis selection signal
CN31.6 X6.1 PLC 3|gnalladdress, binary Exter.nal hanq-helq unit’Y
input axis selection signal
CN31.8 X6.2 PLC S|gnalladdress, binary Exter.nal hanc.i-helfi unit Z
input axis selection signal
CN31.9 X6.3 PLC S|gnalladdress, binary | External hand.-held unit x1
input gear signal
CN31.22 X6.4 PLC S|gnal.address, binary | External hand-held unit x10
input gear signal
CN31.23 X6.5 PLC S|gnal.address, binary |[External hand-r?eld unit x100
input gear signal
CN31.24 X6.6 PLC S|gnal.address, binary| External hand-h.eld unit
input %1000 gear signal
CN31.25 X6.7 PLC 3|gnal.address, binary Externa! hand-hgld u.nlt the
input 4th axis selection signal
CN31.26 X7.0 PLC 3|gnalladdress, binary Externa! hand-hleld u.nlt the
input 5th axis selection signal
CN31.10, CN31.11
ov ov /
CN31.12, CN31.13
CN31.14, CN31.15
+5V +5V /
CN31.16
CN31.17,CN31.18 +24V +24V /

Note: X6.0~X7.0 input are valid at high-level, i.e. when the input signal is connected to +24V, the
input is valid and the state of X address is 1; when disconnected, the state of X address is 0.
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6.2.3 Spindle Interface

1 4
1: SCP+ 53;@7} 14: SCP-
2: SDIR+ 2| 15: SDIR-
3: GND s 16: GND
4: SALM a2 17: +24V
5: X5.0 (VPO) s 18: SSET
6: X5.1 (SAR/PAR) |l 2 19: SEN
7: SRDY e 20: Y5.0 (VP)
8: X5.2 (ZSP) o5 21: Y5.1 (TAP)
9: GND ®a 22: Y5.2 (SFR)
10: SPC oo 23:Y5.3 (SRV)
11: +24V e 24: GND
12: AGND .2 24| 25:AGND
13: SVC NG

Fig. 6.2.4 CN15 the 5™ axis -spindle interface (25-pin, D type, female)

DB Pin

Signal Definition

Signal Instruction

Function defined by
standard PLC address

CN15.1,CN15.14 SCP+, SCP- Command pulse signal /
CN15.2,CN15.15 SDIR+,SDIR- Command direction signal /
CN154 X5.3 (SALM) Drive unit alarm signal /
CN15.7 SRDY Servo ready signal /
CN15.18 SSET Pulse disabled signal /
CN15.19 SEN Axis enable signal /
CN15.10 SPC Zero point signal /
CN15.13 SvC Spindle analog voltage output /
CN15.12,.CN15.25 AGND Spindle analog voltage output /
common port
CN15.5 X5.0(VPO) PLC signal.address, binary | Spindle spegd/position state
input signal
CN15.6 X5.1(SAR/PAR) PLC signal.address, binary |Spindle position/speed arrival
input signal
CN15.8 X5.2(ZSP) PLC signal.address, binary | Spindle zer.o-speed output
input signal
CN15.20 Y5.0(VP) PLC signal-address, binary |Spindle speefj/position switch
input signal
, ) Spindle speed loop gain 2
PLC | add , b . .
CN15.21 Y5.1(TAP) signa ii u:ess nary selection signal, used for
P tapping
PLC signal add , bi . .
CN15.22 Y5.2(SFR) signa iipu:ess MY | spindie CCW signal
PLC signal add , bi . .
CN15.23 Y5.3(SRV) sigha i:pu[ess nary Spindle CW signal
CN15.11,CN15.17 +24V +24V /
CN15.3,CN15.9, GND ov /

CN15.16,CN15.24

Binary signal grounding
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Note 1: X5.0, X5.1, X5.2 input are valid at a low level, i.e. when the input signal is
connected to 0V, the input is valid and X address state is 1; when disconnected, the state
is 0. Please note that the valid low-level input is different with the I/O addresses X0~X3 in
general machine.

Note 2: When the state of Y address signal is 1, the output signal is connected to 0V (0V

output); when the state is 0, the output signal is at high-impedance state.

6.2.4 Standard Operation Panel

(1) Address X
Addr:;spizfmed Corresponding Key on the Panel Remark
X18.0 Block skip
X18.1 Auxiliary lock
X18.2 Spindle override increase
X18.3 Single block
X18.4 Machine tool lock
X18.5 Dry run
X18.6 Spindle override decrease
X18.7 Spindle override 100%
C axis moves along — direction(C -
X19.0 /MP(S C ©7
X191 C/S switch
X19.2 Cycle start
X19.3 Tailstock
. The 4™ axis rtr:]oves along] — direction
(4" -)MPG 4
Z axis moves along — direction (Z-)/
X19.5 o c? . ()
Y axis moves along — direction (Y-)/
X19.6 MPG Y (¥
X axis moves along — direction (X-)/
X19.7 MPG X )
X20.0 Protection door
X20.1 Tool post forward rotation
X20.2 Tool offset
X20.3 Tool post reverse rotation
X20.4 Cooling
X20.5 Spindle stop
X20.6 Manual rapid traverse
X20.7 Optional stop
X21.0 Program restart
X21.1 Spindle CW
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X21.2 Spindle jog
X21.3 Spindle CCW
_—y The 4™ axis moves along + direction
(4th+)
X21.5 C axis moves along + direction (C+)
X21.6 Spindle exact stop
xX21.7 Feed hold
X22.0 MPG mode
X221 Space key on the right of DNC
X22.2 MANUAL mode
X22.3 MDI mode
X22.4 DNC mode
X22.5 AUTO mode
X22.6 REFERENCE POINT RETURN mode
X22.7 EDIT mode
Rapid traverse override
X23.0 ?00%/MPG><1000
X231 Z axis moves along + direction (Z+)
X23.2 Rapid traverse 50%/ MPGx100
X23.3 Rapid traverse 25%/ MPGx10
X23.4 Y axis moves along + direction (Y+)
X23.5 Rapid traverse FO/ MPGx1
X23.6 X axis moves along + direction (X+)
X23.7 Hydraulic pressure
X24.0 Space key below the cycle start
X241 Chuck
X24.2 Lubrication
Space key on the right of spindle
X24.3 pace key . cwg P
X24.4 ~ X24.7 Undefined System reserved
X25.0 ~ X25.7 Connected to terminal strip Reserved for user
X26.0 ~ X26.7 Connected to terminal strip Reserved for user
X27.0 ~ X27.7 Connected to terminal strip Reserved for user
X28.0 Connected to terminal strip Connec.ted to pane.:l baud switch
(spindle override OV 1)
, , Connected to panel baud switch
X28.1 Connected to terminal strip (spindle override OV 2)
. . Connected to panel baud switch
X28.2 Connected to terminal strip (spindle override OV 3)
. . Connected to panel baud switch
X28.3 Connected to terminal strip (spindle override OV 4)
X28.4 Connected to terminal strip Connected to panel baud switch

(feedrate override OV1)
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Connected to panel baud switch
X28.5 Connected to terminal stri
P (feedrate override OV2)
Connected to panel baud switch
X28.6 Connected to terminal stri
P (feedrate override OV3)
Connected to panel baud switch
X28.7 Connected to terminal stri
P (feedrate override OV4)
I I
X29.0 Connected to terminal strip Connected to panel button (cycle
start)
ted t | butt f
X29.1 Connected to terminal strip Connected to panel button (feed
hold)
C ted t I k itch
X29.2 Connected to terminal strip onnecied o pane ey./ Swite
button (program protection lock)
Connected to panel knob
X29.3 Connected to terminal strip normally-open terminal (spindle
rotation allowed)
Connected to panel knob
X29.4 Connected to terminal strip normally-closed terminal (feed
allowed)
X29.5 ~ X29.7 Connected to terminal strip Reserved for user

Note: The PLC address X18~X24 are the fixed addresses input by keys on the panel, and
their functions are fixed. Addresses X25~X29 are lead to the terminal strip on the
backboard of the panel, the exact functions are defined by the PLC run in the system.

(2) Address Y
Addrs;spizfmed Corresponding key on the panel Remark
Y18.0 Block skip indicator
Y18.1 Auxiliary lock key indicator
Y18.2 L5 indicator
Y18.3 Single block indicator
Y18.4 Machine lock key indicator
Y18.5 Dry run key indicator
Y18.6 C/S switch key indicator
Y18.7 C/S axis — direction key indicator
Y19.0 C axis + direction (C+) key indictor
. The 4™ axis + d.irection (4"+) key
indicator
Y19.2 Cycle start key indicator
Y19.3 Feed hold key indicator
Y19.4 Program restart key indicator
Y19.5 Optional stop key indicator
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Y19.6 Spindle override decrease key indicator|
Y19.7 Spindle override 100% key indicator
Y20.0 Spindle override increase indicator
Y20.1 Hydraulic pressure key indicator
Y20.2 Tailstock key indicator
Y20.3 Lubrication key indicator
Y20.4 Protection door key indicator
Y20.5 Tool post forward rotation key indicator
Y20.6 Tool offset key indicator
Y20.7 Tool post reverse rotation key indicator
Y21.0 Digitron (right) output ( value 1)
Y21.1 Digitron (right) output (value 2)
Y21.2 Digitron (right) output ( value 4)
Y21.3 Digitron (right) output (value 8)
Y21.4 Digitron (left) output ( value 1)
Y21.5 Digitron (left) output ( value 2)
Y21.6 Digitron (left) output ( value 4)
Y21.7 Digitron (left) output ( value 8)
Y22.0 MPG mode indicator
Indicator of space key on the right of
Y22.1 P N Cy g
Y22.2 MANUAL mode indicator
Y22.3 MDI mode indicator
Y22.4 DNC mode indicator
Y22.5 AUTO mode indicator
Y22.6 REF. mode indicator
Y22.7 EDIT mode indicator
Y23.0 Rapid traverse override 100% indicator
Y23.1 Z axis + direction indicator
Y23.2 Rapid traverse override 50% indicator
Y23.3 Rapid traverse override 25% indicator
Y23.4 Y axis + direction indicator
Y23.5 Rapid traverse override FO indicator
Y23.6 X axis + direction indicator
Y23.7 System alarm (ALM) indicator
Y24.0 Cooling key indicator
Y24.1 Chuck key indicator
V242 Indicator of space key on the right of
the spindle CCW key
Y24.3 Spindle exact stop key indicator
Y24 .4 Spindle stop key indicator
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Y24.5 Spindle CW key indicator

Y24.6 Spindle jog key indicator

Y24.7 Spindle CCW key indicator

Y25.0 The 4™ — direction key indicator

Y25.1 Z axis — direction (Z-) key indicator

Y25.2 Y axis — direction (Y-) key indicator

Y25.3 Z axis machine zero point indicator

Y25.4 Y axis machine zero point indicator

Y25.5 Z axis machine zero point indicator

Y25.6 X axis — direction (X-) key indicator

Y25.7 Rapid traverse key indicator

Y26.0 Indicator of space key below the cycle

start key

Y26.1 L4 indicator

Y26.2 L3 indicator

Y26.3 L2 indicator

Y26.4 L1 indicator

Y26.5 System running (RUN) indicator

Y26.6 C axis machine zero point indicator

Y26.7 4™ axis machine zero point indicator
Y27.0~Y27.7 Connected to terminal strip Reserved for user
Y28.0~Y28.7 Connected to terminal strip Reserved for user

Y29.0 Connected to terminal strip Co.n ngcted to panel button

indicator (cycle start)
. . Connected to panel button

Y29.1 Connected to terminal strip indicator (fged hold)

Y29.2~Y29.7 Connected to terminal strip Reserved for user

Note: The PLC addresses Y18~Y26 are the fixed addresses of indicator output on the
panel; their functions fixed. Addresses Y27~Y29 are lead to the terminal strip on the
backboard of the panel; the exact functions are defined by PLC.

6.3 Standard PLC Functions

6.3.1 Cycle Start and Feed Hold

The standard operation panel consists of a group of keys and a group of external buttons which
is used to realize the function of cycle start and feed hold. Please note the difference between
addresses of keys and buttons.

> Address definition

X0019

BIT2

X0021 BIT7
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X19.2: Input address of cycle start key on the panel
X21.7: Input address of feed hold key on the panel

Y0019 ‘ | | | | | BIT3 | BIT2 | | ‘

Y19.2: Output address of cycle start indicator on the panel
Y 19.3: Output address of feed hold indicator on the panel

[ X008 | | | | | | | | BITY | BITO

X29.0: Input address of external cycle start button
X29.1: Input address of external feed hold button

| Y0029 | | | | | | | BIT1 | BITO \

Y29.0: Output address of external feed hold button indicator
Y29.1: Output address of external cycle start button indicator

Control logic

When the system is in automatic running state, press feed hold key or external feed hold button,
the running process will be suspended.

When the system is in stop or suspended state, press cycle start key or external cycle start
button, the automatic running will be performed.

6.3.2 Feed/Spindle Hold

> Address definition
‘ X0029 ‘ ‘ | | | BIT4 | BIT3 | | | ‘

X29.3: Input address of feed enabled (connected to the feed/spindle knob)
X29.4: Input address of spindle knob enabled (connected to the feed/spindle knob)

» Control parameter
[OTon | | | | =] | | |

K10.3 =1: The function of feed hold knob on the machine tool is enabled;
=0: The function of feed hold knob on the machine tool is disabled;
Control logic
The feed/spindle hold knob can enable the spindle rotation and cycle start;
When the spindle is rotating, and the knob is set to the spindle hold position, the spindle output is
disabled.
When the spindle is not rotating, and the knob is set to the spindle hold position, the spindle
cannot be started.
When the knob is set to feed hold position during automatic running, the feed stops and “Dwell” is
displayed.
When the knob is set to feed hold position during automatic running, press “Cycle Start” button,
the program execution is disabled.
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6.3.3 Program Lock

» Address definition

S N N N R ECOCH |

X29.2: Input address of program protection signal

Control parameter

| L [ 1 [RRT

K9.0 =1: Program lock is shielded
=0: Program lock is not shielded

» Control logic
When K9.0 is set to 1, the program lock is disabled, regardless of the signal X39.2; and both the
program and parameter writing are enabled.
When K9.0 is set to 0, the program lock is enabled.
When signal X29.2 is valid, both program and parameter writing are enabled.
When signal X29.2 is invalid, both program and parameter writing are disabled.

6.3.4 Feedrate Override

> Address definition

’ BIT7 | BIT6 | BITS | BIT4 | | | | ‘

X28.4: Feedrate override signal OV0
X28.5: Feedrate override signal OV1
X28.6: Feedrate override signal OV2
X28.7: Feedrate override signal OV3

» Control logic
It adopts digital code rotary switch; the code is two’s complement.

6.3.5 Spindle Override

» Address definition

(T qeme | | | [em| [

X18.2: + Spindle override +
X18.6: Spindle override -
X18.7: 100% Spindle override 100%

Y0019 BIT7 | BIT6
Y0020 BITO

Y19.6: Spindle override — key indicator
Y19.7: Spindle override 100% key indicator
Y20.0: Spindle override + key indicator
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Relevant parameter
‘ DT0023 ‘ ‘ Spindle override indicator flicker period (100-1000ms) ‘

» Control logic
(DWhen the spindle override is greater than 100%:
Override <120%: spindle override+indicator flickers; the flicker period is set by DT23
Override = 120%: spindle override + indicator normally lights up.
@ When the spindle override equals to 100%
Spindle override 100% key indicator normally lights up;
3@ when spindle override is less than 100%:
Override > 50%: spindle override — key indicator flickers, the flicker period is set by DT23;
Override= 50%: spindle override — key indicator normally lights up;

[ Note: When thread cutting is performing, spindle override is disabled. ]

6.3.6 Spindle CCW/CW Control

> Address definition

‘YOOOO‘ ‘SPZD| | M5 | M4 | M3 | | | ‘

Y0.3: Spindle CCW output signal (M3)
Y0.4: Spindle CW output signal (M4)

Y0.5: Spindle stop signal (M5)

Y0.7: Spindle braking output signal (SPZD)

X0020 BITS
X0021 BIT3 BIT1

X20.5: Spindle stop key
X21.1: Spindle CW key
X21.3: Spindle CCW key

Y0024 BIT7 BITS BIT4
. | | | | | | | |

Y24.4: Spindle stop indicator
Y24.5: Spindle CW indicator
Y24.7: Spindle CCW indicator

» Control parameter
SIVT0 [ | | | | | HELN| |

K10.1 =1: When the system is reset, the output signals M03, M04, M08, M32 are NOT OFF
K10.1 =0: When the system is reset, the output signals M03, M04, M08, M32 are OFF.

DTO0005 MTIME
DT0010 SPDDLT
DT0011 SPZDTIME
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DTO05: the execution time of M code (ms); value range: 100~5000ms
DT10: M05 and the delay time (ms) of spindle braking output; value range:0~10000ms
DT11: Spindle braking output time; value range: 50~60000ms
» Motion sequence
The sequence of spindle motion is shown as follows:

[ [
Spindle stop —

Spindle rotation

Spindle braking

—ple—>!
T2 0 T30
Fig. 6-3-1 Sequence diagram of spindle CCW/CW

Note: T2 is the delay time counting from the issuing of spindle stop signal to spindle braking
signal; T3 is the spindle braking duration.

> Logic control

After power-on, M05 output is enabled.

When MO5 is enabled, and M03 or M04 is executed, MO3 or M04 output is enabled and remains
unchanged; meanwhile, MO5 output is disabled.

When M03 or M04 is enabled, and MO05 is executed, MO3 or M04 output is disabled and M05
output is enabled and remains unchanged.

When M03 or M04 output is enabled, the execution of M04 or M03 will lead to system alarm.

The delay time of spindle braking signal SPZD is set by parameter DT0010, and the duration is
set by DT0011.

Note: when CNC performs emergency stop, signal M03 or M04 output is disabled, and signal M05 is
output at the same time.

6.3.7 Spindle Jog

> Address definition

| (s L [ 1 | |

X24.6: Spindle jog mode signal

» Control parameter

’ spindle jog duration (ms)

> Logic control

In increment, MPG or MANUAL mode, press ' % to enable the spindle jog mode; press key

sew . the spindle rotates CCW; press " sov | spindle rotates CW; the rotating duration is set by PLC
parameter DT12.
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6.3.8 Spindle 8-Point Pre-Orientation

> Address definition
‘ Y0003 ‘ ‘ SEC2 | SEC1 | SECO | SORI | | | | ‘

Y3.4: Spindle orientation signal
Y3.5~Y3.7: Spindle orientation selection signal

X0002 | | COIN | | | | | | | |

X2.7: Spindle orientation completed signal

> Control logic
@ After commands M51~M58 are executed, PLC issues orientation selection signals SECO,
SEC1, SEC2 to Drive to determine the position.
@ After 40ms delay, PLC issues spindle orientation signal SORI to Drive;
@ Drive starts orientation;
@ After the orientation is finished. Drive sent the spindle orientation completed signal COIN to
PLC;
® If the PLC does not receive the COIN signal in 6000ms after the orientation selection signal
is issued, the system will issue an alarm “spindle orientation time is too long”.
® The spindle can be in rotating or stop state before the orientation, and it will be in stop state
after the orientation.

» Control sequence diagram

Drive enable (SON)

Orientation command (M51-M58)

Orientation selection signal (SEC0~SEC2) '

Spindle orientation signal (SORI)

“a

v

Orientation
Rotation speed (n/min) m /

Orientation completed(COIN)

Fig. 6-3-2 Pre-orientation sequence

» 8-Point Pre-Orientation Method:

(D Connect the system and servo drive unit correctly. The interfaces includes: enable signal
interface (SON), forward/reverse rotation interface (SRF/SRV), position start signal interface
(STAOQ), position completed signal interface (COIN) and multi-point orientation selection input
signal (SP0~SP2). Refer to the spindle servo manual for details.

2@ First, set the parameters related to servo spindle drive unit correctly.

a) Set the servo spindle drive unit parameter No. PA4 (i.e. speed control mode) to 1.
b) PA55 sets the spindle speed during orientation.
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c) PAS56 sets the position screen during orientation.

d) When PAG6 selects the orientation, the signal of selected encode is used as position
feedback input signal;

e) PA67 sets the spindle encoder line numbers according to the actual machine tool
configuration.

(3 Bring up the monitoring menu dP-APo , and press @ then, E 0000 is displayed;

symbol “E” means the spindle is at an uncertain position, its value cannot be the reference
value for orientation.
@ The spindle should rotate one circle at least. After the drive unit detects the Z pulse signal of the

spindle encoder, and finds the right position, dP-APo will turn into x DDDD which

indicates that the position of current encoder is right.
® Adjust the spindle to orientation point gradually, then record the displayed position

in dP-RPo ; write it in parameter PA58, then save the parameter. This reference value is

position 1.

® User can adjust 8 orientation points continuously and the position of the points will be recorded
and written in parameters PA58~65 by sequence. In this method, multi-point orientation is
performed.

The relationship between speed selection input signals(SP0O, SP1, SP2) and parameters
PA58~PA56 is shown in the table below:

Comma:;psm S19nalS| sEco (v3.7) | SECT (Y3.6) | SECO (Y3.5) CO:E:iTiZ::ing
Orientated position 1
M51 0 0 0 rien (aPeA;;(;y jon
Orientated position 2
M52 0 0 1 rien ez EAE;))SI ion
Orientated position 3
MS53 0 1 0 rien a( SAGP:)SI ion
Orientated position 4
M54 0 1 1 rien a(§A6p10)8| on
Orientated position 5
M55 1 0 0 rien a(§A6p20)5| ion
Orientated position 6
M56 1 0 1 rien a(§A6p30)S| ion
Orientated position 7
M57 1 1 0 rien a( §A6p40)5| ion
Orientated position 8
M58 1 1 1 rien a( |(jA6p5o)5| ion

(@ Enable the drive unit (input SON signal and SFR signal), input the orientation start signal
(STAO), and keep the low-level signal valid, the servo motor runs at the speed set by PA55;
after the orientation point is found (determined by SP0~SP2), the servo motor keeps at the
position and outputs orientation completed signal (COIN).

After the system detected COIN signal, the orientation completion is confirmed. Cancel the
orientation start signal to proceed to the next operation.
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6.3.9 Spindle Speed Binary Control

> Address definition

S04/M4 [ S03/M4|S02/M4 | S01/M4

Y0001 4 3 5 1

S01~S04: Spindle speed binary control signal
M41~M44: Spindle automatic gear changing signal

» Control parameter
Coion | | | [ EIE | | | | |

K10.4 =1: Gear spindle—the spindle speed is controlled by gears
K10.4=0: Analog spindle—the spindle speed is controlled by analog voltage

» Control logic

When K104 is set to 1, the spindle speed binary control is enabled.

When CNC is turned on, S1~S4 outputs are disabled.

When one of the commands S01, S02, S03, S04 is executed, the corresponding S signal is valid
and remains the same, meanwhile, the output of the rest three signals is cancelled, i.e. among S1~S4,
only one is valid at a time.

When S00 command is executed, the output S1~S4 is cancelled.

6.3.10 Spindle Gear Control

> Address definition

S04/M4 [ S03/M4|S02/M4 | S01/M4

Y0001 4 3 5 1

M41~M44: Automatic spindle gear change output signal

X0001 ‘ ‘ | M42] | M411 | | | | | ‘

M411~M42l: The in-position signal when spindle changes to 1 or 2 gear automatically.

Control parameter
K0010 BIT4

K0013 AGER | AGIN | AGIM | ASTR

K10.4 =1: Gear spindle—the spindle speed is controlled by gear stage.

K10.4 =0: Analog spindle—the spindle speed is controlled by analog voltage control.

K13.4 =1: Automatic spindle gear change is valid.

K13.4 =0: Automatic spindle gear change is invalid.

K13.5 =1: Checks the gear change in-position signal during automatic spindle gear change

K13.5 =0: Does not check the gear change in-position signal during automatic spindle gear
change.

K13.6 =1: Gear change in-position signal is valid when connected to +24V

K13.6 =0: Gear in-position signal is valid when disconnected to +24V.

K13.7 =1: Spindle gear stage is stored when power-off.

K13.7 =0: Spindle gear stage is not stored when power-off.
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3741 The maximum spindle speed at gear stage 1 (MSG1)
3742 The maximum spindle speed at gear stage 2 (MSG2)
3743 The maximum spindle speed at gear stage 3 (MSG3)
3744 The maximum spindle speed at gear stage 4 (MSG4)

MSG1, MSG2, MSG3, MSG4: When spindle analog voltage output is 10V, they correspond to
the maximum spindle speeds at gear stages 1, 2, 3, 4. When spindle automatic gear change is valid,
they corresponds to the spindle speed commanded by M41, M42, M43, M44; when the spindle gear
stage is not stored after power-off, the default setting is gear stage 1 after CNC is power-on.

DTO0000 Automatic gear change signal output delay time 1 (SFT1TME)
DTO0001 Automatic gear change signal output delay time 2 (SFT2TME)

» Function description

The spindle automatic gear change function is used to control the spindle mechanical gear
automatic switch; when CNC executes S______ command, it calculates the analog voltage which is

output to spindle servo or inverter, according to the parameters (No. 3741~No. 3744) of current gear
stages controlled by M4n.

6.3.11 Cooling Control

>  Address definition

Y0000 M08
X0020 BIT4
Y0024 BITO

Y0.0: Cooling signal output (M08)
X20.4: Cooling key input
Y24.0: Cooling key indicator

» Function description

After CNC is power-on, M09 is valid, which means M08 output is disabled.
When MO8 is executed, MO8 output is enabled and the cooling pump is ON; when M09 is
executed, M08 output is cancelled and the cooling pump is OFF.
L] E‘){"
Press the cooling key s on the operation panel, the M08 output state is inverted.

Note 1: When emergency stop or M30 is executed, M08 output is cancelled and cooling is OFF.
Note 2: When CNC is reset, the bit 1 of K10 sets whether the M08 output is cancelled or not.

Note 3: M09 corresponds to no output signal. When M09 is executed , M08 output is cancelled
and the cooling is OFF.
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6.3.12 Lubricating Control

>

Address definition
Y0000 M32
X0024 BIT2
Y0020 BIT3

Y0.1: Lubrication output signal (M32)
X24.2: Lubrication key
Y20.3: Lubrication key indicator

DTO0013 Manual lubrication output time

DT0016 Automatic lubrication interval time

DTO0017 Automatic lubrication output time

DT13: Lubrication duration (0~60000ms); when it is set to O, lubrication output state is
unchanged.

DT16: Automatic lubrication interval time (0~60000ms)
DT17: Automatic lubrication output time (0~60000ms)

» Function description

The lubrication function defined by GSK988T standard PLC program includes two kinds:

non-auto-lubrication and auto-lubrication. When DT16=0 or DT17=0, the auto-lubrication function is
disabled.

a) Non-auto-lubrication
.'\0('

When DT>0, lubrication output is executed at regular time. The key wseme on the panel is
enabled or when M32 is executed, lubrication Y0.1 output is valid, meanwhile, the indicator
signal Y20.3 output is valid. When the time set by DT13 ends, lubrication Y0.1 and Y20.3 output
is cancelled; if M33 is executed before the time approaches, the lubrication Y0.1 output and
Y20.3 output is cancelled.

.'\0('

When DT13=0, the lubrication output is inverted. The key uwswms js enabled or when M32 is

executed, lubrication Y0.1 output is valid, meanwhile, indicator signal Y20.3 output is valid;
20

When key erans is enabled again or M33 is executed, lubrication Y0.1 output is OFF, meanwhile,

indicator signal Y20.3 is OFF.

b) Auto-lubrication
When DT16 > 0, DT17>0, the system starts to countdown for the duration set by DT16 after
system power-on, then, the lubrication output is performed. When the time set by DT17 ends,
.'\0(‘
the lubricating stops, and so forth. During automatic lubrication, wseme key and M32, M33
commands are valid in the interval time, and they are disabled in the lubrication output time.

Note 1: During emergency stop or the execution of M30, M32 output will be cancelled and the lubrication

is OFF.

Note 2: When CNC is reset, the bit 1 of K10 sets whether the M32 output is cancelled or not.
Note 3: M33 corresponds to no output signal. When M33 is executed , M32 output is cancelled and the

cooling is OFF.

156



Chapter VI Standard PLC Function Configuration

6.3.13 Chuck Control

» Address definition

|| powesppooes| | | |

Y1.4: Outer chuck clamping/inner chuck unclamping output
Y1.5: Outer chuck unclamping/inner chuck clamping output signal

X0000 DIQP
X0003 NQPS | WQPJ

X0.2 : Chuck control input signal (DIQP)
X3.3: Outer chuck clamping in-position/inner chuck unclamping in-position signal (WQPJ)
X3.4: Outer chuck unclamping in-position/inner chuck clamping in-position signal (NQPJ)

X0024 BIT1
Y0024 BIT1

X24.1: Chuck key
Y24.1: Chuck key indicator

» Control parameter
R O R B R e A
K13.0 = 1: Chuck control function is enabled.
K13.0=0: Chuck control function is disabled.
K13.1=1: When chuck function is enabled, the system checks whether the chuck is clamping.
K13.1=0: When the chuck function is enabled, the system does not check whether the chuck is
clamping or not; If the chuck is unclamping, the spindle cannot be started.

| | ] | [ 2] [ PBT]

K14.0 = 1: Check chuck in-position signal

K14.0 =0: Does not check chuck in-position signal

K14.2 = 0:Outer chuck mode, WQPJ is outer chuck clamping signal, NQPJ is outer chuck
unclamping signal

K14.2 =1: Inner chuck mode, NQPJ is inner chuck clamping signal, WQPJ is inner chuck
unclamping signal.

» Control logic

Clampin WQPJ(X3.3): Chuck clamping in-position signal
Signals in outer HE DOQPJ (Y1.4): Chuck clamping output signal
chuck mode , NQPJ(X3.4): Chuck unclamping in-position signal
Unclamping - -
DOQPS (Y1.5): Chuck unclamping output signal
. o Slamie NQPJ(X3.4): Chuck clamping .in-position s.,ignal
Signals in inner DOQPS (Y1.5): Chuck clamping output signal
chuck mode , WQPJ(X3.3): Chuck unclamping in-position signal
Unclamping - .
DOQPJ (Y1.4): Chuck unclamping output signal

When then system is power-on, the signals DOQPJ and DOQPS is the state before power-off
last time. i.e. DOQPJ and DOQPS are stored when power-off.
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When chuck control input (DIQP) is valid or the key EK is pressed, the chuck
clamping/unclamping signal is output alternatively, i.e. each time the chuck control input signal is
enabled, the output state changes.

When the spindle is rotating, DIQP input and chuck key on the panel are disabled; M13 cannot
be executed, and an alarm will occur. The output state will not change.

In reset or emergency stop state, the output state of DOQPJ, DOQPS remain unchanged.

» Sequence diagram:

Chuck control input signal: DIQP ’_‘ ﬂ ﬂ

Output signal: DOQPJ (outer chuck
clamping/inner chuck unclamping) S |

Input signal: WQPJ (outer chuck clamping in- |

position/inner chuck unclamping in-position) |

Output signal: DOQPS (outer chuck EE— [
unclamping/inner chuck clamping)

Input signal: NQPJ (outer chuck unclamping in-

position/inner chuck clamping in-position)

Fig.6-3-2 Chuck control sequence diagram

The control logic for signals K13.1 and K14.0:
When K13.1=1, K14.0=0:
After chuck clamping signal is output, the spindle can be started, otherwise, system alarm will
be issued.

When K13.1=1, K14.0=1:
When the chuck clamping signal and in-position signal are valid, the spindle can be started,
otherwise, system alarm will be issued.
When K13.1=0, K14.0=0:
No matter the chuck is clamping or not, spindle can be started.
When K13.1=0, K14.0=1:

When the chuck in-position signal is valid, the spindle can be started, otherwise, system alarm
will be issued.

6.3.14 Tailstock Control

> Address definition
(Yoo [ Jmm W] [ [ [ ] |
Y2.5: Tailstock advancing output signal (DOTWJ)
Y2.6: Tailstock retracting output signal (DOTWS)

[ X000 | | | | [ DTW | | | | |

X0.4: Tailstock control input signal
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| | | | [ BITS | | [ ]

X19.3: Tailstock key on the panel

| | | | | | BIT2 | [ ]

Y20.2: Tailstock key indicator on the panel

» Control parameter

| | | | | [StTW] | |

K13.2 =1: Tailstock control function enabled
K13.2 =0: Tailstock control function disabled

» Sequence diagram

]

Tail stock control input signal: DITW ’_‘ ﬂ

Output signal M10: DOTWJ \
(tail stock advances) —l\
N

Output signal M11: DOTWS
(tail stock retracts)

44— | ——&

4 — ——
s

Fig. 6-3-3 Tail stock control sequence diagram

After power-on, the signals DOTWJ and DOTWS remain the state when power-off the previous

time, i.e. DOTWJ and DOTWS are stored when power-off.
®

B!

When tailstock control input (DITW) or the key  TALSTOCK are enabled, the tailstock advance/retract
signal is output alternatively, i.e. each time when the tailstock control input signal is valid, the output
state changes.

After M10 is executed, the signal DOTWJ is output, and the tailstock advances; after M11 is
executed, signal DOTWS is output, and the tailstock retracts.

When the spindle is rotating, the tailstock control DITW input and tailstock key on the panel are
disabled; the execution of M11 is invalid and will trigger an alarm. The output state keeps the same.

When CNC is reset or in emergency stop state, the output state of signal DOTWJ/DOTWS
remains unchanged.

6.3.15 Low Pressure Detection

» Address definition

| | PRES | | | | | | |

X0.6: Low pressure detection signal (PRES)

» Control parameter

| | | BITS | BIT4 | | | | |
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K14.4 =0: High-level alarm; When PRES is connected to 24V, the low pressure alarm is issued.

K14.4 =1: Low-level alarm; When PRES is disconnected with 24V, the low pressure alarm is
issued.

K14.5 =0: Low pressure detection function is disabled.

K14.5 =1: Low pressure detection function is enabled.

DTO0002 ‘ Low pressure alarm detection time

The delay time before the low pressure alarm is issued: 0~60000ms

» Function description

When the low pressure detection function is selected, the PRES signal is valid. As the delay time
set by DT0002 passed, CNC issues an alarm; meanwhile, the feed axis stops, spindle stops and the
automatic cycle function cannot be started. Press RESET key or turn off the power to cancel the
alarm.

6.3.16 Overtravel Signal of Axes

> Address definition
X0003 LMI3+ | LMI2+ | LMI1+

X0004 LMI5- | LMI5+ | LMI4- | LMI4+ | LMI3- | LMI2- | LMI1-

X3.0: 1% axis + direction overtravel signal  X4.0: 1% axis — direction overtravel signal
X3.1: 2" axis + direction overtravel signal  X4.1: 2" axis — direction overtravel signal
X3.2: 3" axis + direction overtravel signal  X4.2: 3" axis — direction overtravel signal
X4.3: 4™ axis + direction overtravel signal  X4.4: 4" axis — direction overtravel signal
X4.5: 5 axis + direction overtravel signal  X4.6: 5™ axis — direction overtravel signal

» Control parameter
0N | | | | | | BIT2 | | |

K10.2 =1: Low-level signal of each axis is valid
K10.2=0: High-level signal of each axis is valid

6.3.17 Tool Change Control

The tool post control logic supported by standard ladder diagram is realized through the
combination of Bit 7, Bit 6, and Bit2 of parameter K.

K0011 ‘ | BIT7 | BIT6 ‘ ‘ ‘ ‘ BIT2 ‘ ‘ |

K11.6=0, K11.7=0: Standard tool change method (select tool change method A or B by K11.2)
K11.2=1: Tool change method A (adopts Jingcheng Tool Post)
K11.2=0: Tool change method B (adopts Changzhou Tool Post)
K11.6=1, K11.7=0: Adopts Yantai Tool Post AK31 Series (8-position, 10-position, 12-position
tool post)
K11.6=0, K11.7=1: Adopts Taiwan Liuxin 8-position hydraulic tool post
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» Control parameter

K11.0=

K11.0 =

K11.1=

’ BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO ‘

1: The tool post lock signal is low-level;
0: The tool post lock signal is high-level;
1: The tool position signal is low-level;

K11.1 = 0: The tool position signal is high-level;

K11.3=

K11.3=0:

1: Check the tool position signal after tool change
Does not check the tool position signal after tool change

K11.4 = 1: Check tool post lock signal
K11.4 = 0: Does not check tool post lock signal

DTO0007

Delay time from the tool post forward rotation to reverse rotation output
(0-1000ms)

DTO0008

Alarm time when the TCP signal is not received (0-1000ms)

DTO0009

Tool post reverse rotation lock time (0-1000ms)

Note: K11.0,K11.1 ,K11.3, K11.4,DT0007,DT0008,DT0009 are used for the control in

standard tool change method only (when the standard tool change mode is
selected i.e. K11.6=0, K11.7=0, these parameters are valid).

> Address definition

K11.7

K11.6

Tool Post

K11.2
Type

Address to be Used

Tool change
method A

X1.7(T1),X2.0(T2),X2.1(T3),X2.2(T4),X0.7(T5),X1.0(T6),
X1.1(T7),X1.2(T8),X2.6(TCP),Y1.6(TL+),Y1.7(TL-)

Tool change
method B

X1.7(T1), X2.0(T2), X2.1(T3), X2.2(T4), X2.6 (lock
proximity switch signal), X0.7(tool post pre-indexing
proximity switch), X1.0 (tool table strobe signal),
X1.1(tool table overheat detection), Y1.6(TL+), Y1.7(TL-),
'Y2.0(TZD tool table braking),Y2.1(tool table pre-indexing
electromagnet)

Yantai Tool
Post AK31
Series (8, 10,
12-position)

X1.7(T1), X2.0(T2), X2.1(T3), X2.2(T4), X0.7(tool posf]
stop and lock sensor),X1.0(tool post releasing\lock output
sensor),Y2.0(tool post releasing output) ,Y2.1(tool post
lock output),Y1.6(tool post  forward rotation
output),Y1.7(tool post reverse rotation output)

Liuxin
Hydraulic Tool
Post LS120
(8-position)

» Control logic
a) K11.7=0, K11.6=0, K11.2=1: Tool change method A

In MANUAL, MDI or AUTO mode, tool change is executed, CNC outputs the tool post
forward rotation signal (TL+) and detects the tool position signal. After the tool position
signal is detected, CNC turns OFF the tool post forward rotation signal (TL+), and
check whether the tool position signal transition occurs, if it does, the tool post reverse
rotation signal (TL-) is output and then turned OFF after the time set by PLC parameter
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DTO09 ends.

® [f the Bit 4 of KOO11 is set to 1 (lock detection signal), the system detects the tool post
lock signal. If the TCP signal is not received within the time set by PLC parameter
DTO008, a system alarm will be generated.

® |f the Bit 3 of KOO11 is set to 1 (tool position check signal after the tool change), when
the tool post reverse rotation time ends, confirm the consistency of the current tool
position input signal and current tool number; if they are not consistent, the system will
issue an alarm.

® The tool change is finished.

TL+

TO1~TO8

TL-

TCP

<> TL+ <>

Ta Ta

|_| TO1~TO08 |_|

T2<DT0008 T2<DT0008
S — > or TCP P — >
Tb: DTO009 Tb: DT0009

Fig. 6-3-4 Tool change A sequence diagram

b) K11.7=0, K11.6=0, K11.2=0: B Tool change method B

TL+

b Ta - Ta
TO1~TO08 J—|— TO1~TO08 4

TL-

TCP
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When the tool change is executed, the system outputs the tool post forward
rotation signal TL+, and detects the tool position signal. After the tool position
signal is detected; TL+ output is turned OFF. When the time set by PLC parameter
DTO007 ends, the tool post reverse rotation signal TL- is output; when the time set
by parameter DT009 ends, the tool post reverse signal TL- is turned OFF.

If the Bit 4 of KOO11 is set to 1 (lock detection signal), the system starts to detect
the tool post lock signal; if the system does not receive TCP signal within the time
set by parameter DT008, an alarm will be generated.

If the Bit3 of KOO11 is set to 1 (tool position check signal after tool change), when
the tool post reverse rotation time ends, confirm the consistency of the current tool
position input signal and current tool number; if they are not consistent, the system
will issue an alarm.

The tool change is finished.

» »i » i

,— T1: DT0007 ,— T1: DT0007

R TL- <
T2<DT0008 T2<DT0008
S — > or  TCP P — >
Tb: DT0009 Tb: DT0009

Fig.
6-3-5 Tool change B sequence diagram
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c) K11.7=0, K11.6=1: Yantai Tool Post AK31 Series
1) Tool change process

Confirm that the tool post braking signal TZD is OFF.

The system determines the shortest path according to object tool number and current
tool number, and selects the output rotation direction under the principle of “select the
nearest tool”, and determines the output signal is TL+ or TL-. Then, as the tool post
rotates, the tool selection begins.

In the process of rotation, the system decodes according to the tool position encode
signal T1~T4, and identifies the current tool number. When the tool post rotates to the
position before the object one, the system starts to detect the transition of tool post
strobe signal. The strobe signal transition of the tool position before the object position
is from on to off. The system outputs the tool post pre-indexing electromagnet signal,
the tool post pre-indexing electromagnet supplies power.

When the detected tool post pre-indexing proximity switch input signal is at high level,
turn off the tool post rotation output signal (TL+ or TL-), and the motor stops running.
After delaying 50ms, the system outputs a signal (TL- or TL+) which is inverted to the
original rotation direction, then, the tool post rotates in a reversed direction.

When the detected tool post lock proximity switch input signal is at high level, turn off
the tool post rotation output signal (TL+ or TL-), the motor stops running, then, the
system outputs tool post braking signal (TZD), the motor braking device is energized.
After delaying 200ms, turn off the tool post pre-indexing electromagnet output signal,
the tool post pre-indexing electromagnet is de-energized.

When the current tool number is detected again, confirm the consistency of the current
tool position encoder signal and object tool number.

Confirm that the lock proximity switch signal is at high level again.

If the steps listed above are correct, turn off the tool braking signal TZD, the tool
change is finished.

In the process of tool change, if the motor overheat signal is detected, an alarm is
raised, and all signals output are turned OFF.
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2) Tool change flow chart

| Start tool change |

[ Brake device OFF |

CW CCW‘
Motor CW Motor CCW

Not reach V,‘
Strobe signa
of prrvious tool falling edge

reach

Reach
[ Re-position electromagnet ON ]

l€
<€

LOW
Pregraduation
proximity switch identifving
(HIGH

HIGH

Motor stop

| Stop 50ms,motor rotates reversely |

) 4
ocking
proximity switch HIGH
identifyin

l HIGH
[ Motor stop,brake device power-on

Delay 200ms,pregraduation
electromagnet power-on

’ Check position confirm Tocking
proximity switch HIGH

Brake device power-off,tool
change is completed

Fig. 6-3-6 AK31 Tool change flow chart

c) K11.7=1, K11.6=0: Liuxin 8-position hydraulic tool post
1) Input/output configuration
Sensor A: Tool position detection sensor—T1(X1.7): tool position signal
Sensor B: Tool position detection sensor—T2(X2.0): tool position signal
Sensor C: Tool position detection sensor—T3(X2.1): tool position signal
Sensor D: Tool position detection senso—T4(X2.2): tool position signal
Sensor E: Tool post rotation stop and lock sensor—SSE(X0.7): tool post rotation stop and lock signal
Sensor F: tool post release/lock signal output sensor—SSF(X1.0): tool post release/lock signal
Sol A: tool post release/lock magnetic valve— Y2.0: tool post release output
Y2.1: tool post lock output
Sol B: tool post forward/reverse rotation magnetic valve—TL+(Y1.6):tool post forward rotation output
—TL-(Y1.7): tool post reverse rotation output
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2) Position and signal table

1 2 3 4 5 ) T 8
4 L J ® & @
B L J L J e @
C ® & [ J
D L J e o o
E ® & & ® & &  »

3) Signal instruction

Sensor A,B,C,D: provide tool position detection; but no motion signal is issued.

Sensor E: each time a tool is changed, the tool post stop and lock signal is issued. When the
tool post rotates to the desired position, Sensor E induces and cut off the power of rotation
magnetic valve, making the tool post rotation stopped, then, it starts the tool post lock magnetic
valve to ensure that the tool post is locked.

Sensor F: Release/lock confirmation signal; When Sensor F does not induce, i.e. the tool
post is released, tool post rotation can be started; when Sensor F induces, i.e. the tool post is
locked, the tool change is finished.

Sol A: Controls the tool post release/lock

Sol B: Controls the tool post forward/reverse rotation

4) Description of tool change process
Example: Tool is changed from No.1 to No. 4

Step 1: Sol Ais energized (tool post released)

Step 2: Confirm that the Sensor F does not induce, Sol B is energized, oil hydraulic motor rotates.

Step 3: Start to detects the tool position signal (Note: Sensor E induces at tool position 1, 2, 3, but
when the position 4 is not reached, the motion of lock is not performed; when the tool
position 3 signal is confirmed, set the anticipation of Sensor E, when the tool post rotates
to the position 4, Sensor E induces i.e. cut off the power of Sol B, tool post stops rotation;
meanwhile Sensor E controls the Sol A to lock the tool post.

6.3.18 Emergency Stop

» Address definition

| | | ESP | | | | | |

X0.5: Emergency stop input signal

» Control parameter

[ ESP | | | | | | | |

K10.7 =1: External emergency stop input signal (X0.5) high-level alarm
K10.7 =0: External emergency stop input signal (X0.5) low-level alarm

[ ESP | | | | | | | |

3009#7 =1: Emergency stop alarm is raised when external emergency stop signal (X0.5) is 1.
3009#7 =0: Emergency stop alarm is raised when external emergency stop signal (X0.5) is 0.

[ Note: The values of k10.7 and No. 3003#7 should be set consistently. ]
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6.3.19 Tri-Colored Lamp

» Address definition
‘ Y0002 ‘ | | ‘ ‘ ‘ BIT4 BIT3 ‘ BIT2 ‘ |
Y2.2: Tri-colored lamp —yellow, normal state (non-running, non-alarm state)
Y2.3: Tri-colored lamp — green, running state
Y2.4: Tri-colored lamp — red, alarm state

» Control parameter
Kootz | | | | LAMP | | | | | |
K12.5 =1: Tri-colored lamp output function is valid
K12.5=0: Tri-colored lamp output function is invalid.

6.4 Standard PLC Parameter Instruction

6.4.1 Parameter K

Note: KO~K7 do not need to be set.

Address Parameter meaning Initial
value
K8.0 X axis manual movement direction 0
(1: reversed, 0: not reversed)
K8.1 Y axis manual movement direction 0
(1: reversed, 0: not reversed)
K8.2 Z axis manual movement direction 0
(1: reversed, 0: not reversed)
K8.3 The 4™ axis manual movement direction 0
(1: reversed, 0: not reversed )
K8.4 C axis manual movement direction 0
(1: reversed, 0: not reversed)
K9.0 Shield program protection lock (1: shield, 0: does not shield)
K9.7 Alarm occurs when invalid M code is commanded
(1: yes, 0: no)
K10.0 Feed override (1: inverted, 0: not inverted) 0
K10.1 Turn off the spindle, cooling and lubrication output during 0
reset (1: No, 0: Yes)
K10.2 Axes overtravel input signal alarm level 0
(1:low-level alarm, O: high-level alarm)
K10.3 Machine panel feed/spindle enable knob (1:valid, 0: invalid) 1
K10.4 Spindle type (1: gear, 0: analog) 0
K10.7 External emergency stop input signal (X0.5)
(1: high-level alarm, O: low-level alarm)
K11.0 Tool post lock signal (1: low-level, 0: high-level) 0
K11.1 Tool position signal (1: low-level, 0: high-level)
K11.2 Tool change method when standard tool change mode is
selected (1: method A, 0: method B)
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K11.3 Check tool position signal after tool change (1: Yes, 0: No) 0
K11.4 Check tool post lock signal (1: Yes, 0: No) 1
K11.6 Tool post selection (PB8 PB7: 00 standard tool post/01 Yantai 0
Tool Post/10 Liuxin Tool post)
K11.7 Tool post selection (PB8 PB7: 00 standard tool post/01 Yantai 0
Tool Post/10 Liuxin Tool post)
K12.0 1/0: manual inverted tool change is valid/invalid 0
K12.2 Zero return direction locked automatically (1: Yes, 0: No) 0
K12.5 Tri-colored lamp output function (1: enabled, 0: disabled) 0
K12.6 External hand-held unit (1: enabled, 0: disabled) 0
K12.7 Machine tool operation panel (1: MPU02B, 0: MPUOQ2A) 0
K13.0 Chuck control function (1:enabled, O:disabled) 1
K13.1 If the chuck function is valid, check the chuck clamping state 1
when the spindle is started (1: Yes, 0: No)
K13.2 Tailstock control function (1: valid, O: invalid)
K13.4 Spindle gear stage is stored when power-off (1: Yes, 0: No)
K13.5 Spindle automatic gear change in-position signal active level 0
(1: low-level, 0: high-level)
K13.6 Check spindle automatic gear change in-position signal (1: 0
Yes, 0: No)
K13.7 Spindle automatic gear change function (1: valid, O: invalid) 0
K14.0 Check chuck clamping/unclamping signal (1:Yes, 0: No) 0
K14.2 Chuck mode (1: inner chuck, 0: outer chuck) 0
K14.4 Low-pressure alarm signal level 0
(1: low-level alarm, 0: high-level alarm)
K14.5 Low-pressure alarm function (1: valid, O: invalid)
K14.6 Protection door input signal alarm level
(1: low-level alarm, 0: high-level alarm)
K14.7 Protection door alarm function (1: valid, O: invalid) 0
K15.0 Starting up operation mode MD1 0
K15.1 Starting up operation mode MD2 0
K15.2 Starting up operation mode MD4 0
K15.4 Starting up operation mode (1: MD2, MD2, MD4, 0: the mode 0
when power-off the last time)
K15.6 Servo spindle 8-point orientation function (1: valid, 0: invalid) 0

6.4.2 Parameter DT

DT PLC initial | Minimum | Maximu Meaning
address value input m input
value value
DT0000 1000 0 60000 Spindle gear change time 1 (ms)
DT0001 1000 0 60000 Spindle gear change time 2 (ms)
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DT0002 3000 0 60000 Low-pressure alarm detection time (ms)
DTO0003 5000 100 5000 Tool change (for one tool position) time
upper limit (ms)
DT0004 15000 1000 60000 Tool change (for maximum tool positions)
time upper limit (ms)
DTO0005 500 100 5000 M code execution duration (ms)
DT0006 500 100 5000 S code execution duration (ms)
DTO0007 500 0 4000 Delay time of the tool post from forward
rotation stop to reverse rotation output
(ms)
DTO008 500 0 4000 Alarm time when the TCP signal is not
received (ms)
DTO0009 1000 4000 Tool post reverse rotation lock time (ms)
DTO0010 0 10000 Delay time of M05 and spindle braking
output (ms)
DT0011 50 60000 Spindle braking output time (ms)
DT0012 100 60000 Spindle jog time (ms)
DTO0013 0 60000 Lubricating start time (0-60000ms) (0: no
limit)
DT0016 0 0 60000 Automatic lubricating interval time (ms)
DTO017 0 0 60000 Automatic lubricating output time (ms)
DTO0019 1000 100 60000 Chuck function execution duration when
in-position signal is not checked (ms)
DT0021 1000 100 60000 | Spindle stop, chuck operation enable delay
time (ms)
DT0022 500 100 1000 Alarm indicator flickering period
(100-1000) (ms)
DT0023 500 100 1000 Spindle override indicator flickering period
(100-1000) (ms)
DT0024 400 100 2000 Feed override knob debounce time (ms)
DT0025 400 100 2000 Spindle override knob debounce time (ms);
valid when the machine tool panel is
MPUO02B
DT0032 10000 0 60000 Liuxin 8-Position Hydraulic Tool Change
alarm time (ms)
DT0034 10000 0 60000 AD31 Series Tool Post allowable
continuous time upper limit (ms)
DTO0035 1000 0 4000 AK31 Series Tool Post lock proximity
switch signal detection time upper limit
(ms)
6.4.3 Parameter DC
DC PLC initial | Minimum |Maximum Meaning
address value input value| input
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value
DC0000 50 0 200 The output voltage value of inverter during
spindle jog (0.01V)
DCO0001 5 0 50 The output voltage value of inverter during
spindle automatic gear change (0.01V)
6.4.4 Parameter D
D Minimum Maximum Meaning
addres | PLC initial | input value | input value
s value
DO 4 1 16 Number of tools on a tool post
Internal controlled axis number
D1 1 0 5 corresponding to X axis manual
movement key (the key is invalid
when it is set to 0)
Internal controlled axis number
D2 0 0 5 corresponding to Y axis. m.anue.ll
movement key (the key is invalid
when it is set to 0)
Internal controlled axis number
D3 5 0 5 corresponding to Z axis' m-anua.ll
movement key (the key is invalid
when it is set to 0)
Internal controlled axis number
D4 0 0 5 corresponding to the 4th a.xis. mar.1ual
movement key (the key is invalid
when it is set to 0)
Internal controlled axis number
D5 0 0 5 corresponding to C axis. m-anu?I
movement key (the key is invalid
when it is set to 0)

6.5 Signals G, F Used in Standard PLC

6.5.1 Signal G
Address Function Symbol
G4.3 Auxiliary function end signal FIN
G4.4 The 2M function end signal MFIN2
G4.5 The 3M function end signal MFIN3
G5.0 Miscellaneous function end signal MFIN
G5.2 Spindle function end signal SFIN
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Address Function Symbol
G5.3 Tool function end signal TFIN
G5.6 Auxiliary function lock signal AFL
G6.2 Manual absolute value signal ABSM
G6.4 Override cancel signal ovC
G7.2 Cycle start signal ST
G7.4 Stroke check 3 release signal RLSOT3
G7.6 Stored stroke limit selection signal EXLM
G8.4 Emergency stop signal ESP
G8.5 Feed dwell signal SP
G8.7 External reset signal ERS
G10,G11 Manual feedrate override signal JV0~JV15
G12 Feedrate override signal FVO~FV7
G14.0, G14.1 Rapid traverse override signal ROV1,ROV2
G18.0~G18.3 MPG 1 feed axis selection signal HS1A~HS1D
G18.4~G18.7 MPG 2 feed axis selection signal HS2A~HS2D
G194, G19.5 MPG/STEP override signal MP1,MP2
G19.7 Manual rapid traverse selection | RT
signal
G27.0 The 1% spindle selection signal SSWi1
G271 The 2" spindle selection signal SSwW2
G27.3 The 1% spindle stop signal SSTP1
G27.4 The 2" spindle stop signal SSTP2
G27.7 Spindle contouring control switch | CON
signal
G28.1, G28.2 The 1% spindle gear selection signal | GR11, GR12
G29.0, G29.1 The 2" spindle gear selection signal | GR21, GR22
G28.7 The 2" position encoder selection | PC2SLC
signal
G29.4 Spindle speed arrival signal SAR
G29.6 Spindle stop signal SSTP
G30 Spindle override signal SOV0~S0OVv7
G32.0~G32.7 Signal of the 1% spindle motor speed | RO1I~R12I
G33.0~G33.3 command input by PLC
G34.0~G34.7 Signal of the 2" spindle motor | RO1I2~R12I2
G35.0~G35.3 speed command input by PLC
G33.7 The 1% spindle motor speed | SIND
selection command signal
G35.7 The 2" spindle motor speed | SIND2
selection command signal
G43.0 ~ MD1,MD2,MD4,DNC1,Z
G43.2,G43.5,G43 | Mode selection signal RN
7
G44.0 Optional block skip signal BDT1
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Address Function Symbol
G44.1 Machine lock for all axes signal MIK
G46.1 Signal block signal SBK
G46.7 Dry run signal DRN
G100.0~G100.4 | Feed axis and direction selection | +J1~+J5
G102.0~G102.4 | signal -J1~-J5
G114.0~G114.4 +L1~+L5
Overtravel signal
G116.0~G116.4 -L1~-L5
G200.0 Spindle jog function signal SPHD
G201 Current tool position signal NTOO~NTO7
6.5.2 Signal F
Address Function Symbol
F0.4 Feed dwell signal SPL
FO0.5 Cycle start signal STL
FO0.6 Servo ready signal SA
FO.7 Automatic running signal OoP
F1.0 Alarm signal AL
F1.1 Reset signal RST
F1.3 Assignment end signal DEN
F1.4 The 1% spindle enable signal ENB
F1.7 CNC ready signal MA
F2.0 Inch input signal INCH
F2.1 Rapid traverse signal RPDO
F2.2 Constant surface speed cutting CSS
signal
F2.3 Thread cutting signal THRD
F2.7 Dry run detection signal MDRN
F3.0 STEP mode detection signal MINC
F3.1 MPG mode detection signal MH
F3.2 MANUAL mode detection signal MJ
F3.3 MDI mode detection signal MDI
F3.4 DNC mode detection signal MRMT
F3.5 AUTO mode detection signal MMEM
F3.6 EDIT mode detection signal MEDT
F4.0 Optional block skip detection signal MBDT1
F4.1 Machine lock for all axes detection MMLK
signal
F4.2 Manual absolute detection signal MABSM
F4.3 Single block detection signal MSBK
F4.4 Auxiliary function lock detection MAFL
signal
F4.5 Machine zero return mode detection MREF
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Address Function Symbol
signal
F7.0 Auxiliary function strobe signal MF
F7.2 Spindle speed function strobe signal SF
F7.3 Tool function strobe signal TF
F8.4 The 2M auxiliary function strobe MF2
signal
F8.5 The 3M auxiliary function strobe MF3
signal
F9.4 DM30
F9.5 M decoding signal DMO2
F9.6 DMO1
F9.7 DMO0O0
F10~F13 Auxiliary function code signal MO0~M99
F14~F15 The 2M auxiliary function code M200~M299
signal
F16~F17 The 3M auxiliary function code M300~M399
signal
F22~F25 Spindle speed code signal S00~S31
F26~F29 Tool function code signal TO0O~T31
F36.0~F26.7 The 1% splnd!e S12-digit code RO10—R120
F37.0~F37.3 signal
F38.2 The 2" spindle enable signal ENB2
F40~F41 The 1% spindle actual speed signal AR0O0~AR15
F62.7 Object parts counting reach signal PRTSF
F94.0~ F94.4 Machine zero return end signal ZP1~ZP5
F96.0~ F96.4 The 2™ reference point machine ZP21~ZP25
zero return end signal
F98.0~ F98.4 The 3™ reference point machine ZP31~ZP35
zero return end signal
F100.0~ F100.4 | The 4™ reference point machine ZP41~2ZP45
zero return end signal
F102.0~ F102.4 Axis movement signal MV1~MV5
F106.0~ F106.4 Axis moving direction signal MVD1~MVD5
F120.0~ F120.4 Reference point setting signal ZRF1~ZRF5
F200.0~F200.7 The 2™ splnd.le S12-digit code RO102—R1202
F201.0~F201.3 signal
F202~F203 The 2" spindle actual speed signal AR002~AR152




Appendix A Alarm List

APPENDIX A ALARM LIST

A.1 Program Alarms (P/S Alarms)

No. Message Contents
000 Emergency stop, ESP open | Restore the ESP emergency stop signal input to
circuit cancel the alarm.
001 Part program open failure Press RESET key to cancel the alarm, or turn on the
power again.
002 More than 256 character in a | Too many characters in a program line; modify the
program line program.
003 Data exceeds the permitted | The input data exceeds the permitted range or 8 digits.
range Modify the program.
004 Address not found No address but only digits or characters are input at
the head of a block. Modify the program.
No data followed the | Data is not followed the address or the expression
005 address format is erroneous (bracket is not used). Modify the
program.
006 Incorrect usage of minus | The minus sign "-" is used incorrectly (used in improper
sign place or overused). Modify the program.
007 Incorrect usage of decimal | The decimal point "." is used incorrectly (used in
point improper place or overused). Modify the program.
008 lllegal address input Unusable address is input in significant area. Modify
the program.
009 Incorrect G code An unusable G code or G code corresponding to a not
provided function is specified. Modify the program.
Address duplication error The same addressed appears more than once in a
010 block. Alternatively, a block contains two or more G
codes belonging to the same group. Please refer to
parameter 3403#6 AD2. Modify the program.
011 Command cannot run in | Command that cannot run in DNC is found. Modify the
DNC occurs program.
Too many M codes Specifying multiple M codes in the same block is not
012 allowed. Please refer to parameter 3404#7 M3B.
Modify the program.
014 Divided by zero Division by zero is specified (including tan 90°). Modify
the program.
Parameter writing failure Please check whether the parameter file is in normal
017 state. Pay attention that the user area may be
corrupted.
018 Part program operation | Press “RESET” key to cancel the alarm.
failure
End of record The end of record (%) is specified, or the program end
019 is not specified. Please refer to parameter 3404#6
EOR. Modify the program.

173




G IS CNC

GSR

GSK988T Turning CNC system User Manual (Volume 1I)

No. Message Contents
020 DNC time out DNC transmission failure; Please check it.
The setting value of feedrate | During cutting feed, the feedrate is not specified or
021 is not within the range. incorrectly specified. The values for modal G98 and
G99 are different. Please check modal G98 and G99,
and modify the program.
The setting value of spindle | Spindle rotational speed or surface speed is set
022 speed is out of the range. incorrectly. Please refer to parameter 3031 SCB and
modify the program.
023 M command value is out of | Awrong M code is specified. Please refer to parameter
the range. 3030 MCB and modify the program.
G code usage error The G code needs to be used independently, and
024 cannot coexist with other G codes in the same block.
Modify the program.
025 lllegal tool number An inexistent tool number is specified. Please refer to
parameter 3032 TCB and modify the program.
026 lllegal offset number The offset number of the selected tool position offset
value by T code is too large. Modify the program.
027 lllegal offset valid The offset value selected by T code is too large. Modify
the program.
T code is not allowed in this | G50, G10 and G04 cannot be specified in the same
028 block. block with T codes. Please refer to parameter 5006#1
TGC and modify the program.
031 Too many axes commanded | The number of commanded axes exceeds that of
simultaneously controlled axes. Modify the program.
Axis that cannot perform | Axis not included in the selected plane is specified or
032 interpolation command is | the basic axis and the parallel axis are specified
specified. simultaneously. Modify the program.
033 lllegal plane axis | In circular interpolation, axis not included in the
commanded selected plane is specified. Modify the program.
No arc radius command In circular interpolation, neither R nor I, J, K is
034 specified. Refer to parameter 3403#5 CIR and modify
the program.
lllegal radius command In circular interpolation, address R value is wrong.
035 Please refer to parameter 3403#4 RER and modify the
program.
Exceeds the radius | In circular interpolation, the difference between the
difference range distance from the start point to the center point and
036 distance from the end point to the center point exceeds
the value set by parameter. Please refer to parameter
and modify the program.
Thread run-out length J, K | The run-out length exceeds the permitted range. K
037 value commanded | value is less than zero in G32, G34 commands; J value
incorrectly in thread cutting. | or K value is less than zero in G92 command. Modify
the program.
038 lllegal lead command Lead command value F is out of the range; or in

174




Appendix A Alarm List

No. Message Contents
variable lead thread cutting, the lead variation exceeds
the range. Modify the program.
In thread cutting command, | The thread run-out length of long axis exceeds the
039 | the thread run-out length of | thread cutting length. Modify the program.
long axis is excessive.
In thread cutting command, | In G92 command, the thread run-out length of the
040 the thread run-out length of | short axis exceeds the distance from the starting point
short axis is excessive. to the end point.
lllegal plane selection In plane selection command, more than one parallel
041 axes are specified in the same direction. Modify the
program.
Metric/inch conversion | The metric/inch conversion command is not specified
042 command error alone in a line, or is not specified in the first line.
Metric/inch conversion is performed when a
subprogram is called. Modify the program.
Reference  point  return | The reference point return cannot be performed
uncompleted normally because the reference point return start point
043 is too close to the reference point or the speed is too
slow. Separate the start point far enough from the
reference point, or specify a sufficient fast speed for
reference point return.
044 Reference  point  return | When automatic operation dwells, manual reference
uncompleted point return cannot be performed.
Axes not on reference point | During the reference point return check (G27), the
045 specified axis does not return to the reference point.
Modify the program.
G28 found in sequence | A program restart command is specified without the
046 return execution of reference point return after power-on or
emergency stop, and G28 is found during research.
Perform the reference point return.
The specified axis does not | The specified axis does not return to the reference
047 return to the reference point. | point by cycle start. Please perform reference point
return.
048 Wrong reference  point | In G30 block, a value other than 2~4 is specified by P.
commanded Modify the program.
G37 reach signal not | In the automatic tool compensation function (G36,
acquainted G37), the measurement position reach signal (XAE or
051 EAE) is not turned on in the area specified by
parameter. This may be caused by a setting or
operation error.
Offset number not found in | G36, G37 automatic tool compensation is specified
052 . .
G37 without T code. Modify the program.
053 T coded not allowed in G37 | T code and automatic tool compensation (G36, G37)
are specified in the same block. Modify the program.
054 lllegal axis command in G37 | In automatic tool compensation function (G36, G37),
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invalid axis is specified, or command is incremental, or
the y value in automatic tool compensation is less than
€. Modify the program.
G37 command invalid The automatic tool compensation function (G36, G37)

055 is invalid. Check parameter No. 6240#7 IGA and

modify the program.

058 G31 cannot be used in | In feed-per-rotation mode, skip cutting command is
feed-per-rotation mode specified. Modify the program.

G31 cannot be used in tool | Skip cutting command is specified in tool nose radius

059 nose radius compensation | compensation mode. Modify the program.
mode

061 lllegal P specified in G10 The P value which specifies the offset value is too

large, or no P value is specified. Modify the program.

062 lllegal compensation value | The specified offset value is too large. Modify the
in G10 program.
lllegal format in G10 or L50 | Any of the following errors occurs in the specified

format at the programmable-parameter input

1) address N or R is not entered

2) a number not specified for a parameter is

063 entered. . .

3) The axis number is too large.

4) An axis number is not specified in the
axis-type parameter.

5) An axis number is specified in the
parameter which is not an axis type.

The offset value are |In G50 offset accumulation, the accumulated offset

065 accumulated excessively exceeds the permitted range. Modify the program.
Stroke check range setting | In the stroke check range set by command G22, the
error specified positive coordinate value or parameter value

068 is not greater than the negative coordinate value, or

the differential between them is less than 2000 least
input increment. Check parameter No. 1322 or No.
1323, and modify the program.

071 Spindle orientation | The spindle indexing is performed before spindle
unexecuted orientation. Execute the spindle orientation.

C/H code and movement | Spindle indexing command C, H and other axis

072 command in the same block | movement command are in the same block. Modify the

program.

073 M code and movement | Spindle indexing M code and other axis movement
command in the same block | command are in the same block. Modify the program.
lllegal command | When the polar coordinate interpolation is started or

074 G12.1/G13.1 cancelled, the condition is wrong. 1). G12.1/G13.1 is

specified in the mode that is not specified by G40. 2).
Error is found in plane selection. The parameter
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specifying is erroneous. Modify the program or the
parameter.
An unusable G code is | An unusable G code is specified in polar coordinate
075 | specified in polar coordinate | interpolation. Modify the program.
interpolation.
Undefined address P In the programs commanded by M98, G65, G66, the
081 address P (program number) is not defined. Modify the
program.
082 Subprogram nesting error The nested subprogram exceeds 12 levels.
Program number not found In the blocks that contain M98, M99, G65, G66, the
083 program number specified by address P is not found.
Modify the program.
084 Subprogram call error A higher-level program or the subprogram itself is
called by M98, G66 or G66. Modify the program.
Program call statement | Macro program call and subprogram call in MDI and
085 | cannot be run in MDI and | DNC modes are not supported. Modify the program.
DNC modes.
Axis command error in | In modal G96, the basic calculation axis commanded
090 spindle constant surface | by parameter does not exist. Modify the program.
speed control mode
Spindle speed is too fast | During thread cutting, the spindle speed is so fast that
101 during thread cutting the feeding axis cannot run normally. Modify the
program.
121 Canned cycle command is | The canned cycle command is not specified in the
specified in non-ZX plane. basic ZX coordinate system. Modify the program.
Axis not included in the | Axis not included in the ZX coordinate system is
122 basic ZX coordinate system | specified in canned cycle. Modify the program.
is specified in canned cycle.
The R value (radius value) is | In G90, G92 commands, when the plus or minus signs
123 greater than the U value | for the R and U are different, the absolute value of R
(absolute value) in G90, | value (radius value) is greater the U value (absolute
G92 commands. value). Modify the program.
In G94 command, the R | In G94 command, when the plus or minus signs for the
124 absolute value is greater | R and W are different, the absolute value of R is
than W absolute value greater that of the W value. Modify the program.
126 lllegal plane selection in | Cycle command is not specified in ZX plane. Modify
multiple-cycle command the program.
Axis not included in the ZX | Axis not included in the ZX plane is specified in
127 plane is specified in | G70~G76 commands or the G70~G76 loop. Modify the
G70~G76. program.
Incorrect G code in | An unusable G code is commanded between the two
128 G70~G73 blocks which is specified by addresses P and Q in
G70~G73. Modify the program.
129 G70~G73 commands | G70~G73 commands including addresses P, Q are

cannot be run in MDI mode

specified in MDI mode.
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Macro statement execution | Macro statement execution is not allowed in G70~G73
130 is not allowed in G70~G73 | loop. Modify the program.
loop
131 Subprogram is called in | Subprogram cannot be called in G70~G73 loop.
G70~G73 loop Modify the program.
132 Subprogram is called in | Subprogram cannot be called in G70~G73 command
G70~G73 command lines lines. Modify the program.
In G70~G73 commands, the | In G70~G73 commands, the addresses P or Q is
133 addresses P or Q is out of | undefined or out of the range. Modify the program.
the range
The sequence number not | The sequence number specified by address P or Q is
134 found in G70~G73 | not found in G70~G73 commands. Modify the
commands program.
135 P and Q commands error in | In G70~G73 commands, the command values of P and
G70~G73 commands Q are the same. Modify the program.
Two continuous blocks is not | Two continuous blocks is not found in G71~G73
136 | found in G71~G73 | commands, which will cause error. Modify the program.
commands
In G71~G73 commands, the | In G71~G73 commands, the Ns-Nf blocks are
137 number of Ns-Nf blocks | excessive. Modify the program.
exceeds 100.
In G71~G73 commands, the | In multiple cycle command (G71 or G72), a
Ns-Nf blocks are | non-monotonic object structure is defined; or in G73
138 non-monotonic cycle, the Z axis is non-monotonic; when the Z axis is
set with retraction amount or finishing allowance, the X
axis is non-monotonic. Please refer to parameter
5102#1 MRC and modify the program.
The orientation point | When the orientation point commanded by G71~G73
139 commanded by G71~G73 is | is within the cutting range, tool collision may occur.
within the cutting range Please refer to parameter 5104#2 FCK and modify the
program.
In G73 cycle, the tool | In G73 cycle, the tool retraction direction of X axis is
retraction direction of X axis | opposite to the finishing allowance direction. Modify
141 is inconsistent with the | the program.
finishing allowance
direction.
In G73 cycle, the tool | In G73 cycle, the tools retraction direction of Z axis is
retraction direction of Z axis | opposite to the finishing allowance direction. Modify
142 is inconsistent with the | the program.
finishing allowance
direction.
Finishing  allowance in | Finishing allowance of G70~G73 exceeds the range.
143 G70~G73 exceeds the | Modify the program.
range
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GO0 or GO1 is not| GOO or GO1 needs to be commanded in starting block
144 commanded in starting block | of the G71~G72 loop. Modify the program.
of the G71~G72 loop.
None of GO00-G03 is | G00, GO1, GO2 or GO3 is not commanded in the
145 commanded in starting block | starting block of the G73 loop. Modify the program.
of the G73 loop
Only X axis increment is | X axis is not commanded in the starting block of the
146 needed in the starting block | G71 loop, or the X axis increment is zero, or Z axis is
of G71 loop commanded. Modify the program.
Only Z axis increment is | Z axis is not commanded in the starting block of the
147 needed in the starting block | G71 loop, or the Z axis increment is zero, or X axis is
of G72 loop commanded. Modify the program.
The single feeding amount | The single feeding amount in G71 or G72 command is
148 in G71 or G72 command is | less than zero. Modify the program.
less than zero
The single tool retraction | The single retraction amount R(e) in G71 or G72
149 amount R(e) in G71 or G72 | command is less than zero. Modify the program.
command is less than zero
The total cutting amount in | The total cutting amount in G73 exceeds the permitted
150 G73 exceeds the permitted | range. Modify the program.
range
The number of repetition | The number of repetition R(d) in G73 command is less
151 R(d) in G73 command is out | than 1 or greater than 000 after rounding. Modify the
of the permitted range program.
152 Z axis command is not input | Z axis command is not input in G74. Modify the
in G74 program.
153 Q value in G74 is not in the | Q value in G74 is not in the needed range. Modify the
range program.
154 X axis command is not input | X axis command is not input in G75. Modify the
in G75 program.
155 P value in G75 is not in the | The P value in G75 is not in the needed range. Modify
range the program.
156 R(e) is less than zero in G74 | Single tool retraction amount R(e) is less than zero in
or G75 command G74 or G75 command. Modify the program.
R(Ad) is less than zero in | The tool retraction amount R(Ad) is less than zero in
157 G74 or G75 command G74 or G75 command when the cutting feed reaches
the end point. Modify the program.
In G74 or G75, single cutting | In G74 or G75, the single cutting amount along Z or Z
158 amount exceeds the range direction exceeds the permitted range. Modify the
program.
160 In G76, X or Z axis |In G76, X or Z axis movement amount is 0. Modify the
movement amount is 0 program
The repetition number of | The repetition number of G76 is less than 1 or greater
161 G76 is less than 1 or greater | than 99. Modify the program.

than 99
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In G76, the thread | In G76, the thread chamfering angle exceeds the
162 chamfering angle exceeds | permitted range. Modify the program.
the permitted range
163 In G76, the tool nose angle | In G76, the tool nose angle exceeds the permitted
exceeds the permitted range | range. Modify the program.
164 In G76, Q(AAdmin) exceeds | In G76, the minimum cut-in amount Q(Admin)
the permitted range exceeds the permitted range. Modify the program.
The G76 finishing allowance | The G76 finishing allowance R(d) is less than a
165 R(d) exceeds the permitted | minimum increment. Modify the program.
range
During taper thread cutting | During taper thread cutting commanded by G76, the
166 commanded by G76, the R | start point of machining is between the thread start
value and U value are | point and thread end point. Modify the program.
unmatched
167 Thread height P value is not | Thread height P value is not specified in G76
specified in G76 command command. Modify the program.
The G76 thread height is | The G76 thread height is less than the finishing
168 less than the finishing | allowance or the minimum cutting amount. Modify the
allowance or the minimum | program.
cutting amount
The Q value in G76 | The first cutting depth is not defined in G76 command:
169 command is not within the | the Q value is not within the range or not input. Modify
range the program.
180 lllegal S command in rigid | The S code in rigid tapping is undefined or out of the
tapping range. Modify the program.
181 llegal K command in rigid | The specified repetition number K value is out of the
tapping range in rigid tapping. Modify the program.
llegal F command in rigid | The cutting feedrate value is F is out of the range in
182 | tapping rigid tapping. Please check the modal G98 and G99
and modify the program.
183 Program error in rigid | The M code and S value is not in the same block in
tapping rigid tapping. Modify the program.
184 lllegal axis operation in rigid | A move axis is specified between the M code and G84
tapping command in rigid tapping. Modify the program.
185 The spindle cannot perform | In rigid tapping, the spindle is not selected. Modify the
rigid tapping parameter.
Plane alteration during rigid | During rigid tapping, a non-G18 plane is switched or
186 tapping the rigid tapping is enabled in non-G18 plane. Modify
the program.
187 Data error in rigid tapping The specified distance is too short or too long in rigid
tapping. Modify the program.
188 Data repetition in rigid | The same M code or S code is repeated between M
tapping code and G84 in rigid tapping. Modify the program.
189 M code repetition in rigid | In rigid tapping, the M code cannot be in the same

tapping

block with the M code which locks C axis in drilling
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canned cycle. Modify the program.
Servo spindle command | The increment of the servo spindle occurs in
190 | occurs in rigid tapping orientation command in rigid tapping. Modify the
program.
C axis command error in | When signal CON (G27#7) is OFF, CS contouring
197 spindle mode controlled axis is commanded to move. Modify the
program or find the reason why the signal is not ON in
ladder diagram.
Spindle speed arrival signal | During cutting feed, the spindle speed arrival signal
198 not found SAR is not valid. Modify the program or check the
ladder diagram.
201 Incorrect command used in | An unusable function is specified in custom macro
macro program program. Modify the program.
202 Format error in macro | There is a format error in <Formula>. Modify the
program program.
203 llegal variable number is | A value not defined as variable number is designated
used in macro program. in the custom macro. Modify the program.
204 Macro program call | M98, G65 or G66 is called in G66 modal state in the
repetition same program. Modify the program.
205 Bracket nesting error The number of bracket nesting level exceeds 5. Modify
the program.
lllegal operation data The argument of SQRT is a negative value; The
206 arguments of BCD and BIN are negative values, or the
BIN argument value cannot convert to correct BCD
code. Modify the program.
207 Excessive macro program | Macro call or macro program modal call nesting
modal call exceeds 4 levels. Modify the program.
Branch of macro program | Branch of macro program is used in DNC and MDI
208 | cannot used in DNC and | operation. Modify the program.
MDI operation
End statement absent DO-END is not 1: 1; the END block contains other
209 illegal command or the branch cannot be made to a
location within the loop. Modify the program.
Limited authority Argument assignment cannot be executed in MDI or
210 DNC mode due to limited authority. Modify the
program.
211 lllegal repetition number Condition 1=n<3 is not fulfilled (n in Don). Modify the
program.
NC statement and macro | NC statement and macro call statement are used
212 call statement coexist in the | mixedly. Modify the program.
same block
llegal macro sequence | The defined sequence number in branch command is
213 number not within 1~99999, or they cannot by searched.
Modify the program.
214 lllegal argument address An unallowable address is specified in <argument>.
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Modify the program.
216 lllegal argument value The argument value is erroneous or illegal. Modify the
program.
217 Data error in logical | The data in logical operation command OR, XOR, AND
operation command are negative values. Modify the program.
G67 modal call cancel is | When G66 macro modal call is not specified, G67
218 commanded modal call cancel is commanded. Check if it is
necessary to write G66 command. Please refer to
parameter 6000#0G67 and modify the program.
The axis commands of NC | The axis commands of NC and PLC compete with
231 and PLC compete with each | each other. Modify the program or ladder diagram.
other
232 PLC controlled axis | PLC axis selection has been made among the PLC
unchangeable controlled axes. Modify the Ladder Diagram.
The intersection point | The intersection point cannot be determined in tool
251 cannot be determined in tool | nose radius compensation mode. Modify the program.
nose radius compensation
mode
Tool nose radius | Tool nose radius compensation mode is set or
250 compensation mode cannot | canceled in circular interpolation. Modify the program.
be set or canceled in circular
interpolation
Compensation plane | Compensation plane is changed in tool nose radius
253 switching is not allowed in | compensation mode. Modify the program.
tool nose radius
compensation
Interference is generated in | In tool nose radius compensation mode, the start point
054 circular block in tool nose | or end point of an arc is the same with the center point,
radius compensation mode | or the end point is not on the arc, which may cause
overcut. Modify the program.
In  tool nose radius | Overcut may occur when tool nose radius
255 compensation mode, | compensation is commanded in G90 or G94 block.
interference occurs in G90 | Modify the program.
or G94 block
Overcut  occurs during | The overcut may occur in tool nose radius
256 interference check in tool | compensation mode. Modify the program.
nose radius compensation
mode
The cutter path direction is | The tool path direction is different with the programmed
different with the | path direction in tool nose radius compensation mode
257 programmed path direction | (90°~270° difference). Overcut may occur. Modify the
in  tool nose radius | program.
compensation mode.
058 G41 or G42 execution is not | G41 or G42 (tool nose radius compensation) is

allowed in MDI mode

specified in MDI mode. Please refer to parameter
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5008#4 MCR and modify the program.
Overcut is produced within | Overcut is produced within the cutting full circle in tool
259 | the cutting full circle nose radius compensation mode. Please refer to
parameter 5008#5 CNF and modify the program.
Overcut may be produced | In tool nose radius compensation mode, overcut may
260 when a step less than the | be produced when a step less than the tool radius is
tool radius is machined machined. Please refer to parameter 5008#6 CNS and
modify the program.
The circular radius is less | In tool nose radius compensation mode, overcut may
261 than the tool radius when a | occur if the circular radius is less than the tool radius
inner circle is machined when an inner circle is machined. Modify the program.
Circular command occurs | In tool nose radius compensation mode, when G
when tool nose radius | command for which the compensation mode needs to
262 compensation is temporarily | be temporarily cancelled is specified, circular
cancelled or set command is specified to set or cancel the
compensation mode. Modify the program.
263 Error is found in tool nose | Programming error or operation error is found in tool
radius compensation mode | nose radius compensation mode. Modify the program.
281 lllegal tool group number The tool group number is larger than permitted. Modify
the program.
282 Tool group number not | The specified tool is not set. Modify the program or
found parameter.
283 Low capacity for tool storage | The tool nhumber in one group exceeds the maximum
amount. Modify the program.
284 T code not found In tool lift management storage, T code is not stored.
Modify the program.
285 P/L command not found P and L commands are not at the head of the program
which sets the tool group. Modify the program.
286 Tool many tool groups The set tool group number exceeds the maximum
amount. Modify the program.
287 lllegal tool life data The tool life value is too large. Modify the setting value.
288 Tool data setting | When the tool life data is setting, the power is turned
uncompleted off. Set the data again.
A.2 Parameter Alarms
No. Message Contents
400 | Parameter writing is | Press [RESET] key to cancel the alarm.
enabled
401 The same servo | Please modify parameter No.9020.
communication property
is set.
402 Parameter backup | Please check the memory or re-power on.
failure
403 Parameter recovery | Please check if the parameter is being writing, or
failure re-power on and try it again.
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404 Igte Same axis NAME 18 1 n1odify the parameter NO.1020.
The slave numbers of
406 non-Cs axis and spindle | Modify parameter No. 3704, No.8133,N0.9020,N0.9030.
are set the same
The slave numbers Cs
407 axis and spindle are | Modify parameter No.3704,N0.8133,N0.9020,N0.9030
inconsistent
408 Th.e Sléve numbers - of Modify parameter No. 9030
spindle is set the same
Parameter modification
450 is done, please | The input parameter is valid only after re-power-on.
re-power on.
The CNC controlled axis
452 | number is greater than | Please check parameter No. 1010 and 8130.
the total axis number.
453 The same axis property Modify parameter No. 1022.
is set.
454 The same Servo axis Modify parameter No. 1023.
number is set.
The rotary axis is | Parameter No.1006 conflicts with parameter No. 1022.
455 | conflicting with the axis | The axis property of rotary axis cannot be non-0 value.

property.

Modify parameters No. 1006 or No. 1022.

A.3 Pulse Encoder Alarms

No. Message Contents
500 n-th axis origin return (n | Manual reference position return is required for the n-th
represents axis number) | axis.
) n-th axis absolute pulse encoder (APC)communication
The nth axis , , . ,
501 L error; Failure in data transmission. Possible causes
communication error , ,
include a faulty APC, cable, or servo interface module.
n-th axis APC overtime error; Failure in data transmission.
502 The n-th axis overtime | Possible causes include a faulty APC, cable or servo

interface module.

A.4 Servo Alarms

No. Message Contents
604 n-th axis servo alarm Faulty digital servo system of n-th axis

The power is turned off when the movement command is
650 Power failure alarm executed by the servo. It may lead to incorrect coordinate

position. Please perform reference point return again.
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700 n axis + side stroke limit | The positive stored stroke limit 1 has been exceeded.
1 Modify the parameter No. 1320.
701 0 axis - side stroke limit 1 The .negatlve stored stroke limit 1 has been exceeded.
Modify the parameter No. 1321.
n axis + side stroke limit | The positive stored stroke limit 2 has been exceeded.
702 .
2 Modify the parameter No. 1322.
703 N axis - side stroke limit 2 The .negatlve stored stroke limit 2 has been exceeded.
Modify the parameter No. 1323.
704 n axis + side stroke limit | The positive stored stroke limit 3 has been exceeded.
3 Modify the parameter No. 1324.
705 0 axis - side stroke limit 3 The .negatlve stored stroke limit 3 has been exceeded.
Modify the parameter No. 1325.
The positive hardware stroke limit has been exceeded.
706 Overtravel: +n Please press overtravel release or modify parameter
No. 3004.
The negative hardware stroke limit has been exceeded.
707 Overtravel : -n Please press overtravel release or modify parameter
No. 3004.

A.6 Spindle Alarms

No. Message Contents
800 Spindle 1 alarm Spindle 1 alarm occurs.
810 Spindle 2 alarm Spindle 2 alarm occurs.

A.7 System Alarms

No. Message Contents
900 Memory alarm Memory distribution error
The running time is up.
909 | The system cannot work | Please contact the sales personnel.
normally
910 Initialized parameter Parameter file is not existed or the data is corrupted.
error The default configuration is used.
Initialized CNC
) , CNC configuration file is not existed or the data is
911 configuration error i o
corrupted. The default configuration is used.
Initialized tool
, The tool compensation file is not existed or the data is
912 compensation data error )
corrupted. The default data is used.
913 Initialized tool life data | Tool life file is not existed or the data is corrupted. The
error default data is used.
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Initialized pitch error

The pitch error compensation data file is not existed or

914 compensation data error | the data is corrupted. The default data is used.
915 Imhahzed:;(i program File read failure or compilation error during loading
916 CNC initialization failure | Turn ON the power again
Please check parameter No. 9000-No0.9030 and the
917 GSKLink initialization communication interface and power supply grounding
failure state. Press RESET key to cancel the alarm or turn on
the power again.
918 Editing keyboard or Press [RESET] key to cancel the alarm, or re-power
panel fault on.
919 Memory fault Remove the alarm by pressing BESET key. Please
re-power on or resort to depot repair.
920 Too many alarms or | The total number of alarms exceeds 14 or prompts
prompts exceed 20.
921 Unrecognized alarm | There is no alarm content for the alarm number.
number
922 Data error in alarm | In alarm information or operation information, some
information data are erroneous.
950 The pulse number The FPGA pulse number send from the system is
inconsistent inconsistent with the actual feedback pulse number.
998 | Abnormal data Please contact system developer.

A.8 PLC Alarms

Standard PLC Alarm (Address A) Instruction

Address No. Message

A0000.0 1000 Tool change time is too long.

A0000.1 1001 Wh(larm rfav?rse r.otatlonlls completed, the current tool
position is inconsistent with the expected one.

A0000.2 1002 Tool change uncompleted

A0000.3 1003 The tailstock function is disabled. M10/M11 command
cannot be executed.

A0000.4 1004 Retr?ctmg from the tailstock is not allowed during spindle
rotation.

A0000 5 1005 The spindle enabling function is closed. Spindle cannot be
started.

A0000.6 1006 Prot.ectlon door is not closed. Machining or spindle start is
forbidden.

A0000.7 1007 Low pressure alarm

A0001.0 1008 The chuck cannot be released during spindle rotation

A0001.1 1009 The chuck is not clamping tightly, spindle cannot be
started.

A0001.2 1010 Chuck clamping signal is not found during spindle rotation.

186



Appendix A Alarm List

A0001.3 1011 The chuck is unclamped. Spindle start is forbidden.

A0001.4 1012 The chuck function is disabled. Command M12/M13
cannot be executed.

A0001.5 1013 Tool post locked signal is not found at the end of tool
change.

A0001.6 1014 M code undefined

A0001.7 1015 Non-analog spindle; the spindle jog function cannot be
executed.

A0002.0 1016 MO03, M04 specification error

A0002.1 1017 Auto.matlc gear changing is forbidden during spindle
rotation.

A0002.2 1018 DO setting error (DO should be less than or equal to 8 and
greater than 0)

A0002.3 1019 Non-analog spindle; command M41, M42, M43, M44
cannot be executed.

A0002.4 1020 Automatic gear changing is disabled. Check parameter
K13.7

A0002.5 1021 Cycle start is not allowed at feeding hold knob position

A0002.7 1023 Short circuit detected on the machine panel

A0003.0 1024 The specified tool number is larger than the maximum
number of tools (DO)

A0003.1 1025 Specified M code invalid

A0003.2 1026 Spindle orientation time is too long

A0003.3 1027 Chuck clamp/release in-position signal is not found

A0004.0 1032 Pre-indexing proximity switch signal is not received

A0004.1 1033 Lock proximity switch signal is not received

A0004.2 1034 The current tool numb.er !s.lncon3|stent with the expected
one when tool change is finished.

A0004.3 1035 No lock proximity signal when the tool change is finished.

A0004.4 1036 Tool post overheat

A0004.5 1037 DO setting error (only 8, 10 and 12 are allowed)

A0005.0 1040 Expected tool number not found alarm

A0005.1 1041 Tool post rotation stop and lock signal not found

A0005.2 1042 No lock signal when tool change is finished.
The current tool number is inconsistent with the expected

A0005.3 1043 one when tool change is finished.

A0005.4 1044 DO setting error (only 8 is allowed)
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A.9 GSKLink Communication Prompts

No. Message Contents Possible Reason
GSKLink sl
.|n s.ave GSKLink extended function
5000 configuration Unused at present
unusable.
method error
I/0O unit missing
The 10 unit control function
5001 in GSKLink ) un uncti Unused at present
o is unusable.
communication
Extended slave
is missing in The extended axis function
2 t t
500 GSKLink | is unusable. Unused at presen
communication
Please check whether the
communication interface is | During GSKLink communication, if
5003 communication | loose, the power supply is | error continuously occurs in all
error grounded properly, or the | slaves, this prompt is displayed.
end resistance is installed,
then, turn on the power.
Modify the parameter for
slave number and re-power
GSKLink slave ve nu P W This prompt is displayed when two
on (cut off the GSKLink
5004 ID number ) slave numbers of servos are set the
, connection before
conflicted L same.
parameter modification at
the server side)
When GSKLink is restarted or
re-connected, all the slaves are cut
Check the setting of | OFF. The possible reasons are:
parameter No0.9000- | (1). Poor contact of system GSKLink
All GSKLink No0.9012 anq ch'eck.whether communication interface
slaves the communication interface | (2). Poor contact of servo slave
5005 ) is loose, the power supply is | GSKLink communication interface.
connections . . .
failure grounded properly or the | (3). End resistor is not installed on
end resistance is installed, | the servo slave which is the farthest
then turn ON the power | from the system.
again. (4) GSKLink communication is
interrupted.
(5). Power supply is not grounded.
n-th axis Check whether the
, L , .| The same as the prompt No. 5005,
GSKLink slave | communication interface is i .
5006 , .| but this prompt indicates that only
connection loose or the power supply is L
. some slave connection is failed.
failure grounded properly.
n-th axis servo | Check whether the
del . interf .
mode and. communication interface !s GSKLink communication is
5010 | software version | loose or the power supply is interrupted
read failure grounded properly, then turn ptec.
ON the power again.
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No. Message Contents Possible Reason
. Please update relevant | The servo configuration file is not
n-th axis servo , . ) . o
5011 i i servo configuration file and | found, or the data in the file is
configuration i
; turn ON the power again. unusable.
failure
n-th servo Please check whether the
5020 parameter read | communication interface is | GSKLink communication is
failure loose or the power supply is | interrupted
grounded
The parameter After the servo is disconnected with
in the n-th axis the system, servo parameter is
current servo manually changed on the drive unit.
parameter file is When this servo is used the next time
inconsistent with Please select a valid servo after power-on, an alarm occurs.
5030 the read one Note: When a servo of different
parameter. . . .
version is used, the system will
automatically select the parameters
read in the servo, and an alarm will
not occur.
The parameter This alarm occurs together with
of the n-th alarm No. 5030; It occurs only when
production servo some parameters (such as encoder
arameter is zero drift, drive unit version) are
, P , , The parameter of the n-th | , , )
inconsistent with ) inconsistent with the current stored
production servo parameter
the read one . , , parameters.
is inconsistent with the read ,
These parameters includes two
one (such as the encoder .
, , , , types: one can be modified manually
zero drift, drive unit version o ,
5031 after the communication is
etc.) You could select the | . _
disconnected and logining in the
read servo parameter or , ,
.| drive unit; the other one can only be
other parameter stored in e )
i modified by upgrading servo
CNC servo parameter files.
software. When the two types are not
consistent, the parameter read from
the servo system should take priority
and the stored value in CNC current
parameter file should be overwritten.

A.10 Servo Inner Alarms

Note: (1). n represents the sequence number of GSKLink servo slaves set by system parameters

(ranges from 1~9).

(2). The examples shown in the following table are feed servo V1.03 and spindle V2.02.

Previous versions are compatible.

(3). The following content is valid till this user manual is issued and it is changed without

further notice. Please refer to the latest servo manual.
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Feed DAT2030C, DAT2050C, DAT2075C, DAT2100C
Servo (V1.03)
No. Message Contents
5n00 Normal
5101 Overspeed The speed of servo motor exceeds the setting
value.
5n02 Overvoltage The main voltage is too high.
5n03 Undervoltage The main voltage is too low.
5104 Excess position deviation The position deviation value exceeds the setting
value.
5n05 Overheat The temperature of the motor is too high.
5n06 Speed amplifier saturated | The speed regulator is saturated for a long time.
5n07 Drive unit inhabitation The drive unit input inhabitation is OFF.
abnormal
5108 Position deviation counter | The absolute value of position deviation counter
overflow value exceeds 2°*
5n09 Coder fault Coder signal error
5110 Undervoltage of control The voltage of the control power is less than
power +12V.
5n11 IPM module fault IPM intelligent module fault
5n12 Overcurrent The current of the motor is excessive.
5n13 Unused
5n14 Braking fault Braking circuit fault
5n15 Unused
5116 Motor overheat The heat value of. the motor exceeds the setting
value. (I1"2t detection)
5n17 Unused
5n18 Unused
5n19 Unused
5n20 EEPROM error (EEPROM) error
5121 Phase lose alarm Phase lose during the three-phase AC current
input
5n22 Coder zeroing alarm The encoder cannot perform normal regulation.
5n23 Current sampling circuit A/D chip or current sensor error
fault
5n24 Unused
5n25 Unused
5n27 Unused
5128 Software upgrade prompt | The alarm is issued when the system software is
alarm upgrading.
5n29 Parameter error The parameter is out of the controllable range.
5n30 Unused
5n31 Unused
5n32 illegal code in UVW signal Full high-level or full low-level exists in UVW

signal.
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5n33 Power charging fault Charging circuit is damaged.
5n34 Pulse electronic gear ratio | The parameter of pulse electronic gear ratio is
is excessive incorrect.
5n35 No external connected There is no external connected brake pipe or the
brake pipe pipe is faulty.
5136 Three-phase power OFF Three-.phas.,e Poyver OFF or three-phase power
detection circuit is faulty.
5137 The te.mperature of the
radiator is too low
5138 The t.empelrature (?f the
radiator is too high
5139 . Absol'ute encoder
single-ring read alarm
5n40 Absolute encoder multi-ring
read alarm
5n41 Encoder type configuration | The encoder type set by drive unit is inconsistent
error with the encoder type of the motor.
5n42 EEPROM alarm in absolute
encoder
5143 EEPROM check error in
absolute encoder
5n44 Coder type error Please check parameter No. PA97.
5n45 Data check error in Data check error in sensor mode.
absolute encoder
Spindle
: DAY3025C, DAY3100C, DAP03C
Servo
No. Message Contents
5n00 Normal
5n01 Motor overspeed The. speed of the spindle motor exceeds the
setting value.

Th It f th i ircuit i
5n02 Main circuit overvoltage © v.o age o ¢ fmain clrcult - power 1s
excessive.

5n03 Main circuit undervoltage | The voltage of the main circuit power is too low.
5n04 Excess position deviation The position deviation value exceeds the setting
value.

5n05 Motor overheat The temperature of the motor is too high.
5n06 Unused
5n07 Unused

Position deviation counter | The absolute value of position deviation counter
5n08

overflow value exceeds 2/30.

5n09 Motor encoder fault The signal of motor encoder is faulty.
5n10 Unused
5n11 IPM module fault IPM intelligent module fault
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5n12 Unused

5n13 Overload The current of the motor is excessive.

5n14 Unused

5n15 Unused

5116 Motor overheat The spindle servo drive unit and motor are
overloaded (temporary overheat).

517 Excess braking time This alarm is issued when the discharging time is
too long.

5n18 Braking circuit fault 1 No braking signal, no braking feedback

5n19 Braking circuit fault 2 No braking signal, no braking feedback

5n20 EEPROM error EEPROM error

5121 Phase lose alarm At least one of the R,S, T of three-phase power is
off.

5n22 Unused

5n23 Excessive current error The zero drift is excessive.

5n24 Spindle encoding disc fault | The spindle encoder signal error

5n25 Orientation failure The position cannot be found.

5n26 Cooling fins overheated The cooling fins are overheated.

5n27 U, V, W connection error | The three-phase (U, V, W) sequence is wrong

The parameters are not
5n28 re-adjusted or stored after
upgrading
The parameter value
5n29 detected after power-on is
out of the range

5n30 Communication error The connection between servo and CNC is faulty.

5n31 Unused

5n32 Unused

) The input voltage is less than 304V (DC bus

5n33 Charging alarm fault voltage 430V).
TEP-OH (TEM higher than 90°) or TEP-OL(TEP

5n34 Abnormal thermistor status | lower than -30°), the thermistor is short-circuited

or cut off.
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APPENDIXB MOTOR TYPE CODE LIST

B.1 DAT2000C Series Motor Model Code List

DAT2050C(5.03)
Model code Model Model code Model
value value
PA001=0 130SJT-M075D(A4) PA001=3 130SJT-M100D(A4S)
PA001=1 130SJT-M075D(A4S) PA001=4 130SJT-M150D(A4)
PA001=2 130SJT-M100D(A4) PA001=5 130SJT-M150D(A4S)
DAT2075C(5.03)
Model code Model Model code Model
value value
PA001=0 130SJT-M075D(A4) PA001=3 130SJT-M100D(A4S)
PA001=1 130SJT-M075D(A4S) PA001=4 175SJT-M300D(A4)
PA001=2 130SJT-M100D(A4) PA001=5 175SJT-M300D(A4S)
DAT2000C(V1.03)
Model code Model Model code Model
value value
PA001=0 Reserved PA001=43 [130SJT-M0O50D(A4SI)
PA001=1 Reserved PA001=44 [130SJT-M0O60D(A4l)
PA001=2 Reserved PA001=45 [130SJT-M0O60D(A4SI)
PA001=3 Reserved PA001=46 |130SJT-M075D(A4l)
PA001=4 80SJT-M024C(A4l) PA001=47 |130SJT-M075D(A4SI)
PA001=5 80SJT-M024C(A4SI) PA001=48 [130SJT-M100B(A4I)
PA001=6 80SJT-MO24E(A41) PA001=49 [130SJT-M100B(A4SI)
PA001=7 80SJT-M024E(A4SI) PA001=50 [130SJT-M100D(A4l)
PA001=8 80SJT-M032C(A4l) PA001=51 |130SJT-M100D(A4SI)
PA001=9 80SJT-M032C(A4SI) PA001=52 [130SJT-M150B(A4l)
PA001=10 [80SJT-M032E(A4I) PA001=53 [130SJT-M150B(A4SI)
PA001=11 80SJT-M0O32E(A4SlI) PA001=54 [130SJT-M150D(A4l)
PA001=12 |[Reserved PA001=55 [130SJT-M150D(A4SI)
PA001=13 |Reserved PA001=56 |[Reserved
PA001=14 |Reserved PA001=57 |[Reserved
PA001=15 |Reserved PA001=58 |[Reserved
PA001=16 |Reserved PA001=59 |[Reserved
PA001=17 |Reserved PA001=60 [Reserved
PA001=18 |Reserved PA001=61 |[Reserved
PA001=19 |Reserved PA001=62 |[Reserved
PA001=20 [110SJT-MO20E(A4l) PA001=63 [Reserved
PA001=21 110SJT-MO20E(A4SI) PA001=64 [Reserved
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PA001=22  |110SJT-M040D(A4l) PA001=65 |Reserved

PA001=23  |[110SJT-M040D(A4SlI) PA001=66 |Reserved

PA001=24  |[110SJT-MO40E(A41) PA001=67 |Reserved

PA001=25 |110SJT-MO40E(A4SI) PA001=68 [175SJT-M150D(A4l)
PA001=26 |110SJT-MOG0D(A4l) PA001=69 [175SJT-M150D(A4SlI)
PA001=27 |110SJT-MO60D(A4SlI) PA001=70 [|175SJT-M180B(A4l)
PA001=28 |110SJT-MOGOE(A4l) PA001=71 [175SJT-M180B(A4SI)
PA001=29 |110SJT-MOGOE(A4SI) PA001=72 [175SJT-M180D(A4l)
PA001=30 |Reserved PA001=73 [175SJT-M180D(A4Sl)
PA001=31 Reserved PA001=74 |175SJT-M220B(A4l)
PA001=32 |Reserved PA001=75 [175SJT-M220B(A4SI)
PA001=33 [Reserved PA001=76 |[175SJT-M220D(A4l)
PA001=34 |Reserved PA001=77 |175SJT-M220D(A4SI)
PA001=35 [Reserved PA001=78 |175SJT-M300B(A4l)
PA001=36 [Reserved PA001=79 |175SJT-M300B(A4SlI)
PA001=37 |Reserved PA001=80 [175SJT-M300D(A4l)
PA001=38 |Reserved PA001=81 [175SJT-M300D(A4SlI)
PA001=39 |Reserved PA001=82 |175SJT-M380B(A4l)
PA001=40 [130SJT-M040D(A4l) PA001=83 [175SJT-M380B(A4SI)
PA001=41 130SJT-M040D(A4SI) PA001=84 |Reserved

PA001=42  130SJT-MO50D(A4l) PA001=85 |Reserved

B.2 DAP03C,DAY3025C Model Code List

DAP03C,DAY3025C

Model code Model Model code Model

value value
PA001=0 GM7101-4SB61, 3.7kW |PAOO1=16 7JY265-7.5A-B3(21.0A)
PA001=1 GM7103-4SB61, 5.5kW |PAOO1=17 7JY182-1.5B-B35(7.3A)
PA001=2 GM7105-4SB61, 7.5kW |PAOO1=18 7JY182-2.2B-B35(7.5A)
PA001=3 GM7131-4SB61, 11kW |PAOO1=19 ZJY182-3.7B-B35(15.5A)
PA001=4 GM7103-4SC61, 7.5kW |PAOO1=20 ZJY208-2.2B-B5(B3)(6.3A),
PA001=5 GM7100-4SB61, 2.2kW |PAOO1=21 7JY208-2.2B-B5(B3)(9.3A)
PA001=6 GM7109-4SB61, 11kW |PAOO1=22 7JY208-3.7B-B5(B3)(9.1A)
PA001=9 YPNC-50-2.2-B, 2.2kW |PAOO1=23 7JY208-5.5B-B5(B3)(13.2A)
PA001=10 |YPNC-50-3.7-B, 3.7kW |PAOO1=24 ZJY208-7.5B-B5(B3)(17.3A)
PA001=11  |YPNC-50-5.5-B, 5.5kW |PAOO1=25 ZJY265-7.5B-B5(B3)(18A)
PA001=12  |YPNC-50-7.5-B, 7.5kW |PAOO1=26 ZJY265-11B-B5(B3)(26A)
PA001=13  |[YPNC-50-11-B, 11kW |PAOO1=27 ZJY265-15B-B5(B3)
PA001=14  [YPNC-50-15-B, 15kW ZJY265-15A-B5(B3)(48.3A)

|PAOO1 =28
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APPENDIXC COMMON ALARM REMEDY

C.1 CNC Common Alarm Remedy

No. Meaning Possible Reason Remedy
000 Emergency  stop, | Restore the ESP emergency stop 000
ESP open circuit signal input to cancel the alarm.
Part program open | Program is not downloaded | Download the program to be
001 failure before the running in AUTO | executed.
mode.
Parameter writing | Parameter writing is enabled. Press RESET key to cancel
400 enabled the alarm
Parameter Turn ON the power again.
450 modification Parameter is modified and is only
finished, turn ON | valid after power-on again.
the power again
.| When the feed axis whose motor | Execute  reference  point
The nth axis . . .
, adopts absolute encoder did not | return for corresponding axis.
500 reference point ,
returm perform manual reference point
operation after power-on.
The nth axis servo Check and cancel servo
604 X Digital servo system fault
alarm alarm.
1. The servo slave number set by | Modify the parameter and
GSKLink system parameter is inconsistent | check the communication line
917 e ) with the one set in servo system. | status.
initialization failure i — i
2. GSKLink Communication line
is connected improperly.

C.2 DAT Feed Servo Alarm Remedy

No. Meaning Main Reason Remedy

Err-1 | AC current motor | 1, encoder feedback signal | Check the motor encoder
speed exceeds the | abnormal and its signal connection
value set by PA23 status.
(refer to the speed | 2. The specified command | Check the electronic gear
upper limit set by | exceeds the limit set by PA23. ratio and PA23 setting.
parameter PA23)

Err-2 | Main circuit DC bus | 1. Braking resistor is | Check braking resistor and
voltage excessive disconnected or damaged. its connection.
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No. Meaning Main Reason Remedy
2, Braking resistor is unmatched | A, Change to a new braking
(resistance value is excessive) resistor whose resistance is
Note: Smaller resistance means | matched with the power.
greater current, which will easily | B, Reduce the ON/OFF
cause damage to the braking | frequency according to
pipe of the braking circuit. actual usage.
3, Power supply voltage instable; | Check the power supply.
4. Internal braking circuit | Change the drive unit.
damaged.

Err-3 | Main circuit DC bus | 1. If it occurs when the motor is | Check the input power line
voltage too low running, the line of input power is

cut off or the connection is

improper.

2. If it occurs when the motor is | Check the power voltage
running, it means the input power

voltage is lower than AC180V.

3. If it occurs when the power is | Change the drive unit
turned ON, it means the braking

transistor of drive unit is

damaged.

Err-4 | The value in | 1. The pulse command frequency | Check the command
position difference | is too high or the electronic gear | frequency  of  principal
counter  exceeds | ratio is too large. computer; check the
the setting value electronic gear ratio set by
(refer to the range PA12/PA13.
set by parameter
PA17); 2. The load inertial is excessive | A, Check the setting of
(When PA18=0, | or the drive unit torque is | motor torque limit.
detects the position | insufficient. B, Improve the drive unit
difference  alarm, and motor power.
when PA18=1, C, Lighten the load.
does not detects | 3. Motor encoder fault or encoder | A, Check the motor encoder
the position | zeroing error. and its connection.
difference alarm) B, re-zeroing the encoder.

4. In position mode, the motor U, | Correct the connection.

V, W phase sequence is wrong.

5. position loop or speed loop | Adjust the speed loop or
gain setting is too small (refer to | position loop gain.
parameter PA5, PAG, PA9)

6. The valid range of position | Set the PA17 correctly.
difference is set too small.

Err-5 | Motor overheat | 1. No temperature detection | Set PA57=0, shield the
alarm; the drive unit | device in the motor. motor overheat alarm.
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No. Meaning Main Reason Remedy
detects the | 2. The temperature detection | Set the temperature
overheat alarm | device type is different with the | detection device type
signal output by the | one set by parameter PA57. correctly by PA57.
motor. (when | 3. Overload leads to severe heat | Increase the power of drive
PA57=0, the motor | of the motor. unit or reduce the load.
overheat alarm is | 4. In case of severe load, the | Reduce the  start/stop
not detected) start/stop frequency is too high. frequency, and improve the

heat radiation condition.
5. The temperature detection | Change the AC servo motor.
device in the motor is damaged,
or the motor inner fault occurs.
6. If the motor temperature | Change the drive unit.
detection signal is normal, the
drive unit is faulty.

Err-6 | Speed amplifier | 1. Insufficient motor rigidness | Increase the toque limitation

saturation fault due to small torque limitation. value so as to increase the
rigidness.

2. In speed mode, U, V, W phase | Connect the U, V, W
sequence is reversed. correctly.

Err-7 | Drive prohibition | The drive prohibition input end | A. Check the connection
abnormal terminals FSTP, RSTP are cut | and the 24V power of input

OFF. point.

Err-9 | Motor encoder | 1. PA48 parameter setting is | According to the matched
signal feedback | erroneous. encoder type, set the PA48
abnormal correctly and adjust to the

default setting.
2. The motor encoder signal is | Check the connection and
poor connectedly or the | signal line welding status.
connection is wrong.
3. Motor encoder signal feedback | Shorten the cable length
cable is too long, which reduces | within 30m.
the signal voltage.
4. Motor encoder is damaged. Change the motor or
encoder.
5. Drive unit fault. Change the drive unit.
Err-11 | Drive unit inner IPM | 1. It occurs when the power is | Remedy for reason A is to

module fault

ON, and the drive unit is not
enabled. It cannot be removed
after power-on.

A, drive unit fault

B, Short circuit occurs when
braking resistor terminal is
grounding

change to a new drive unit.

Remedy for reason B is to
check the correct the
braking resistor connection.
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No. Meaning Main Reason Remedy
2. It occurs when the power is | It may be caused by
ON, and the drive unit is not | external interference or poor
enabled. It is removed after | grounding. Check  the
power-on again. grounding status and
interference source.
3. It occurs when the power is | The remedy for reason A is
turned ON, and the drive unit is | to change the motor line or
enabled. It cannot be removed | the motor.
after power-on. The remedy for reasons B,
A. short circuit occurs among | C is to change the drive unit.
motor power line U, V, W, or
between U, V, W and PE.
B. Drive unit IPM module is
damaged.
C. Current sampling circuit of
drive unit is cut off.
4. It occurs when the motor is | The remedy for reason A is
starting or stopping and it can be | to recover the motor default
removed after power-on. parameter.
A, The default parameter of the | The remedy for reason B is
motor set by drive unit is wrong. | to increase the
B. The load inertial is too large, | acceleration/deceleration
the commanded accelerated | time, lower down the
speed is too large when starting | accelerated speed or load
or stopping. inertial.
Err-14 | Braking circuit fault | 1. The braking circuit is low in | A. Reduce the load.
capacity. B. Change to a new drive
device of higher power.
C, Lower down the braking
frequency.
2. The inner braking circuit is | Change to a new drive unit.
damaged.
3. Braking resistor is cut off. Re-connect the braking
resistor line.
Err-16 | Motor thermal | 1. The rated current parameter is | Set the parameter according
overheat set incorrectly. to the motor nameplate.
2. The motor is running with | A. Reduce the load.
excess current for a long time. B. Change to a drive device
and motor of higher power.
C Check whether the
mechanical part is
abnormal.
Err-20 | When the power is | 1. When the power is ON, the | Recover the motor default
ON, EEPROM | drive unit fails to read the data in | parameter.
alarm occurs in the | EEPROM.
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No. Meaning Main Reason Remedy
inner driver unit. 2, EEPROM chips or circuit | Change the servo drive unit.
board fault;
Err-21 | Power open-phase | Power open phase occurs. Check the input power.
alarm
Err-23 | Current sampling | 1. The current sensor’s working | Change the drive unit.
error voltage is abnormal or the device
is damaged.
2. Current sampling circuit
resistor is damaged.
Err-25 | Power failure alarm | 1. The main power is cut OFF | Check the power supply
after it is ON. line.
2.. The .rlectlflcatlon part of the Change the drive unit.
drive unit is damaged.
1. PA48 parameter setting is | According to the matched
erroneous. encoder type, set the PA48
correctly and adjust to the
llegal code of . | default setting.
Err-32 | encoder signals 2. The interface IS_ poorly Check the encoder interface
contacted or the cable is poorly o
uv,w . and shielding line.
shielded.
3. Encoder U,V,W signals are | Chang a new encoder.
damaged.
5. Encoder interface circuit fault. | Change to a new drive unit.
Err-33 | Power charging | The charging circuit is damaged. | Change the drive unit.
fault
Err-34 | Pulse electronic | The parameter setting of pulse | Set the PA12/PA13
gear ratio electronic gear ratio is irrational. | correctly.
Err-35 | Alarm for  the | The external brake pipe is loose,
absence of external | or the external brake pipe is | Re-connect the brake pipe,
brake pipe faulty. or change the brake pipe.
Err-36 | Three-phase main | 1. The three-phase power is OFF. | Check the main power and
power OFF ensure the three-phase
AC220V input.
2. The power detection circuit is | Change the drive unit.
faulty.
Err-37 | Alarm occurs when | The environmental temperature | Improve the environmental
the temperature of | is too low. temperature.
radiator is below
-30C.
Err-38 | Alarm occurs when | 1. The motor overload running for | Reduce the load.

the temperature is
higher than 75°C.

a long time.
2. The environmental | Improve the ventilation
temperature is too high. condition.

3. The drive unit is damaged.

Change the drive unit.
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Err-39 | Data read error in | 1. PA48 parameter setting error; | Set the value of PA48
sensor mode of according to the matched
absolute encoder encoder type of the motor,

then, adjust to the default
value.
2. Encoder feedback signal CN2 | Check the CN2 line
is disconnected or poorly | connection status.
connected.
3. The absolute encoder is | Change the motor.
damaged.

Err-41 Encoder type | The encoder type set by the drive | Change the encoder or
configuration error | unit is inconsistent with the actual | change the encoder type of

type. drive unit.

Err-42 | EEPROM error | 1. PA48 parameter setting error. | Set the value of PA48
read in absolute according to the matched
encoder encoder type of the motor,

then, adjust to the default
value.
2. When the power is ON, the | Check the CN2 line
drive unit reads encoder | connection status.
EEPROM error.
3. Motor encoder EEPROM is | Change the motor.
damaged.

Err-43 | Check error when | 1. PA48 parameter setting error; | Set the value of PA48
EEPROM is read according to the matched

encoder type of the motor,
then, adjust to the default
value.

2. After the drive unit reads the | Execute the Ab-Set encoder

encoder EEPROM, data check | write operation.

error occurs.

Err-44 | Encoder PA48 parameter setting error; Set the value of PA48
single-ring/multi-rin according to the matched
g configuration encoder type of the motor,
error then, adjust to the default

value.

Err-45 | Encoder data check | In sensor mode, data check error | Check the grounding status.
error occurs when the encoder current

position is read.
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C.3 Spindle Servo Alarm Remedy

No. Meaning Main Reason Remedy
Err-1 The spindle motor | 1. Encoder feedback signal is | Check the motor or the second
speed exceeds | abnormal. position encoder and its signal
the setting value connection status.
(refertothe upper | 2. In  speed mode, the | Increase the accelerated time
limit set by | acceleration/deceleration time | (PA39) or the decelerated time
parameter PA23) | constant is set too small, which | (PA40).
lead to excessive speed
overshoot.
3. Setting value of PA23 | Set the PA23, PA49 value
(maximum speed limit) is too | according to the  motor
small or the setting value of | nameplate.
PA49 (motor encoder line
number) is smaller than the
actual encoder line number.
4, Control board is faulty. Change the drive unit.
Err-2 The DC bus|1. The brake resistor is | Check brake resistor and its
voltage of main | disconnected or damaged. connection.
circuit is too high 2. The brake resistor is not | A. Change to a brake motor
matched (resistance is too large) | whose resistor is matched with
Note: The smaller the brake | the power.
resistance is, the larger the | B. Reduce the start/stop
current of the brake circuit is, | frequency according to the
which will easily cause damage | usage.
to the brake pipe. C. Adjust the acceleration/
deceleration time and speed
mode according to the usage.
3. The power voltage is instable. | Check the power supply.
4. The internal brake circuit is | Change the drive unit.
damaged.
Err-3 The DC bus | 1. The input voltage capacity is
voltage of main | not enough, which leads to the | Check the power capacity and
circuit is too low low voltage. electric part of the control
cabinet.
2. If it occurs when the power is | Change the drive unit.
ON, it means the drive unit
control board is faulty.
Err-4 The value of|1. The pulse command | Check the command frequency
position deviation | frequency is too high or the set | on principal computer and the
counter exceeds | electronic gear ratio is too large. | electronic gear ratio set by

the setting value
(refer to the

PA12/PA13.
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position deviation | 2. The load inertial is excessive, | A. Check the overload
detection range | or the torque is insufficient. magnification setting of the
set by PA17) motor. (refer to PA34)
(PA18=0: detects B. Increase the power of the
the alarm  of drive unit and the motor.
position deviation; C. Reduce the load.
PA18=1 : does not | 3. The motor encoder is faulty or | Check the motor encoder and its
detect the alarm | the encoder line number setting | connection status; check the
of position | is erroneous. setting of PA49.
deviation) 4. The U, V, W phase sequence | Exchange any two phases.
is erroneous, and
5. When the second position | Check the setting of PAGS.
encoder is used, PA68 is set
incorrectly; the feedback signal
is abnormal.
6. The position loop or speed | Adjust the speed loop or position
loop gain setting is too small. | loop gain.
(refer to PA5, PAG, PA9);
7. The valid range of position | Set PA17 correctly.
deviation is set too small.
Err-5 Motor  overheat | 1. There is no temperature | Set PA73 to 1 to shield the
alarm; the drive | detection device in the motor. motor overheat alarm.
unit detects the | 2. Overload leads to severe heat | Increase the power of drive unit
overheat  alarm | of the motor. and motor or reduce the load.
signal output by | 3. In overload condition, the | Reduce the start/stop frequency,
the motor. | start/stop frequency is too high. | and improve the motor heat
(PA73=0: detects radiation condition.
the motor | 4. The motor temperature | Change the spindle servo motor.
overheat  alarm; | detection device is damaged, or
PA73=1: does not | the motor inner is faulty, or the
detects the | cooling fan is damaged.
overheat alarm) 5. If the temperature detection | Change the drive unit.
signal is normal, the drive unit
control board is faulty.
Err-8 Position deviation | 1. The electronic gear ratio is | Check the setting of parameters
counter overflow too large. PA12, PA13.
2. Input command pulse is | Check the principal command
abnormal. pulse frequency.
Err-9 The encode signal | 1. The motor encoder signal is | Check the connector and signal
feedback is | poorly connected or the | line welding status.
abnormal. connection is erroneous.
2. The motor encoder signal | Shorten the cable length within
feedback cable is too long, | 30m.
leading to low signal voltage.
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No. Meaning Main Reason Remedy
3. Motor encoder is damaged. Change the motor or the
encoder.

4. Drive unit control board is | Change the drive unit.
faulty.

Err-11 Drive unit inner | 1. It occurs when the power is | Remedy for reason A is to

IPM module fault | ON, and the drive unit is not | change to a new drive unit.

enabled. It cannot be removed | Remedy for reason B is to check
after power-on. the correct the braking resistor
A, drive unit fault connection.
B, Short circuit occurs when
braking resistor terminal is
grounding
2. It occurs when the power is | It may be caused by external
ON, and the drive unit is not | interference or poor grounding.
enabled. It is removed after | Check the grounding status and
power-on again. interference source.
3. It occurs when the power is | The remedy for reason A is to
turned ON, and the drive unit is | change the motor line or the
enabled. It cannot be removed | motor.
after power-on. The remedy for reasons B is to
A. short circuit occurs among | change the drive unit.
motor power line U, V, W, or
between U, V, W and PE.
B. Drive unit IPM module is
damaged.
4. It occurs when the motor is | The remedy for reason A is to
started or stopped, and can be | recover the motor default
removed after power-on. parameter. (refer to 4.4 section
A. The default parameter set by | for the procedures);
the drive unit is erroneous. The remedy for reason B is to
B. The load inertia is too large; | increase the acceleration/
the command  accelerated | deceleration time so as to
speed during start/stop is too | reduce the command speed rate
large. or the load inertia.

Err-13 | Overload alarm | 1. long time overcurrent; Reduce the load.

when the motor is
running

2. The parameter is set
incorrectly. The motor may be
accompanied with vibration or
noise.

Adjust the parameter related to
the motor performance (refer to
the instruction to PA5, PAG, PAS,
PA9, PA34)

3. The setting value of PA49 is
larger than the actual encoder
line number.

Set the line number correctly.
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4. Lines for U, V, W are | Exchange any two phases.
connected incorrectly. The
status after power-on is similar
to the description in Err-27.
Err-16 | Overload alarm | The motor is running in overload | A. Reduce the load.
when the motor is | state for a long time (longer than | B. Change to a drive device with
running the time in Err-13). higher power.
Err-17 | Excessive braking | 1. The voltage of input power is | Supply with the power which
time too high for a long time. meets the need of drive unit
working condition.
2. The braking resistance is too | Change to a new braking
large, and the energy cannot be | resistor (refer to section 1.4.3);
released during braking, leading
to the rise of inner DC voltage.
Err-18 | No feedback for | 1. The brake circuit is faulty. Change the drive unit.
the braking start | 2. The braking resistance is too | Measure the resistance with a
signal large. universal meter and adjust the
resistance.
Err-19 | Excessive DC bus | 1. Braking circuit is faulty. Change the drive unit.
voltage  without | 2. The braking resistor is loose | Check the connection status of
braking or disconnected. the braking resistor.
Err-20 EEPROM alarm | 1. When the power is ON, the | Recover the motor default
when the power is | drive unit fails to read the data in | parameter. Refer to section 4.4
ON EEPROM. for the procedures.
2. EEPROM chip or circuit is | Change the servo drive unit.
faulty.
Err-21 R, S, T open|1. The input power line is | A. Check the input power ling;
phase alarm disconnected or the power is | B. Check the input three-phase
open-phase power.
2. The input power circuit of | Change the drive unit.
drive unit is faulty.
1. The current detection circuit is | Change the drive unit.
faulty.
Excessive current | 2. The current sensor s
Err-23
error damaged.
3. The voltage of control power
supply is faulty.
Err-24 | The second | 1. Parameter PAG6 is set to 1 | Set the PA66 to 0.
position input | when no second position
signal of CN3 | feedback signal is received.
interface is|2. The spindle encoder | A. Check the second position
abnormal. feedback signal is abnormal. | encoder signal connection line,
(The reason is the same as | welding status and plug
described in Err-9) connection status.
B. Shorten the cable within 30m.
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No. Meaning Main Reason Remedy

Err-25 | Drive unit | 1. No Z pulse signal is detected. | Check the connection of

positioning failure feedback input signal.
2. Because of excess load | Check relevant motor parameter
inertia, the corresponding | values PA49, PA66, PAG67.
parameter is set incorrectly or | Relevant gain parameter PAS5,
the gain setting is too large. PAG, PA8, PA9. (Refer to section
6.1 for the adjustment method.)
3. When the positioning is | Modify parameter PA68 and
performed with the second | reconcile the phase. Refer to
position input signal, the A/B | instruction of parameter PAG68
phase sequence of spindle | for details.
encoder is inconsistent with that
of the motor encoder.
Err-26 | Drive unit radiator | 1. The radiator temperature is | Turn OFF the power and start
overheat alarm too high or the radiator fan is | the motor after cooling down.
damaged. Check the radiator fan, clean the
radiation passage and reduce
the load.
2. The temperature detection | Change the drive unit.
switch or circuit is damaged.

Err-27 | U, V, W | The phase sequence of U, V, W | Exchange any two phases.
connection error is incorrect.

Err-28 | Parameter for | Parameters are not adjusted or | Re-call the default parameter
updating software | saved after programming or | and save them, then, turn on the
erroneous software updating. power again.

Err-29 | Parameter Conflict arises when the old | Re-writer the parameter and turn
detection error | version software is replaced by | ON the power again.
after power-on the new one.

Err-33 | Voltage of the | 1. At the power-on moment, the | Check the input power.
main circuit is | input power voltage is too low or
abnormal  when | it fluctuates greatly.
the power is ON 2. The rectifier is damaged or | Change the drive unit.

the soft-start circuit is faulty.
Err-34 | The temperature | 1. The temperature of the | Lower down the temperature.

of radiating fin is
abnormal.
(Applies to
DAY3025,
DAY3100)

radiating fin is out of the range
-30°C~90°C

2. The thermistor is abnormal.

Change the drive unit.
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