%!% 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

Dear Users,
We are honored by your purchase of this GSK928TEa Turning CNC
System made by GSK CNC Equipment Co., Ltd.
The manual describes the programming, operation, installation and
connection of this system in details.
To ensure safe and effective running, please read this manual carefully
before installation and operation.

Notes before operation:
® Connect the emergency stop button of the system firmly and correctly, otherwise
an emergency stop alarm will occur when the system is switched on, and the
system cannot work properly (it does not belong to system fault).
® Set the program reference point of the system according to the actual mounting
position of the tool of the machine.

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!



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.
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Suggestions for Safety

The user must carefully read the suggestions for the system before installing and operating the
system.

The user must follow the suggestions of the system to ensure that the person is not hurt and the
equipments are not damaged.

The user must follow the related suggestions for safety described in the user manual, and must not
operate it until the manual is read completely.

The user must follow the suggestions of safety described in the user manual from the machine

manufacture.

The user can operate the machine or compile the program to control the machine after completely

reading the manual and the one from the machine manufacturer.

l. Graphic symbol

A Caution Operation against the instructions may cause the operator serious

injuries.
m Alarm Wrong operation may injure the operator and damage the system.

A Warning Improper operation may result in damage to the machine, as well its

products.

. Important information
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Il. Notes

1) Check before acceptance

zm Warning

e The damaged or defect product must not be used.

2) Delivery and storage

ﬁ Warning

3) Installation

Z!l Warning

Z!l Warning

4) Wiring

Z!l Caution
Z!& Caution
ﬁ Warning

eMoistureproof measures are needed while the system is delivered and stored.
Never climb the packing box, stand on it, or place heavy items on it. Do not put

over five packing boxes in piles. Take particular care of the front panel and the

display of the system.

eProtect the system from sunlight and raindrops. The shell of the system is not

waterproof.

ePrevent dust, corrosive air, liquid, conductors and inflammable substances

from entering the system.
eKeep the system away from inflammable and explosive substances. Avoid
places where there is powerful electromagnetic interference.

eInstall the system firmly without vibration.

eOnly qualified persons can connect the system or check the connection. The
connecting wires cannot be damaged. Do not press or open the cover of the

system with power on.

eThe voltage and the polarity of connecting plugs must accord with the user

manual.
e\Wet hands are dangerous to grasp the plug or the switch.

eThe connection must be proper and firm.

eThe system must be earthed.
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5) Debugging

Z!l Warning eMake sure that the parameters of the system is correct before the system runs.
eNo parameter is beyond the setting limit in the manual.

6) Operation

Z!l Caution eOnly qualified operators can operate the system.
eEnsure the switch is OFF before connecting the power supply.

1!& Warning e The operator cannot leave the system to work alone.
eDo not switch on the system until making sure the connection is correct.

eThe emergency stop button is able to disconnect all power supplies when the

system breaks down. Do not switch on/off the system frequently

ﬁ Warning  ePrevent the system from the environmental interference.

7) Troubleshooting
AX Caution eUnqualified persons cannot repair the system.

AX Warning e After alarms, do not restart the system until the breakdown is fixed.

\
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lll. safety suggestions for programming

1)

2)

3

4)

Setting a coordinate system
Incorrect coordinate system may cause the machine not to work as expected even if the
program is correct, which may injure the operator, and damage the machine as well as its

tool and workpiece.

Rapid traverse (positioning)
When GO0O rapid traverse performs the positioning (nonlinear motion to position between
its starting point and end point), make sure that the path for the tool is safe before
programming. The positioning is to perform the rapid traverse, and when the tool and the
workpiece are interfered, the tool, the machine and the workpiece may be damaged, and

even the operator injured.

Applicability of user manual
The manual introduces in detail all functions of the system, including optional functions
and max. controllable ranges, which are subject to change with the machine. If there is

any doubt, please read the instruction for the machine.

Functions of CNC system and machine

CNC machines depend on CNC systems, but also power voltage cabinets, servo systems,
CNC and the operator panels. It is hard to explain all the integrated functions,
programming and operation. Do not use integrated instructions not included in the manual

until they have been tested successfully.

Vil
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IV. Notes and Safety Suggestions for Operating Machine

VI

1) Test the machine without workpiece or tools. Make sure that the machine runs well before it

starts to work.

2) Check the input data of the system carefully before operating the machine. Incorrect input
data may cause the machine to work improperly, and damage the workpiece and the tool,

as well as injure the operator.

3) Make sure that the input feedrate of the system is suitable for the expected operation.
Feedrate has a maximum for each machine, and the amount of the feed rate is subject to
change with operation. Choose the maximum according to the instructions of the machine.
Improper feedrate leads the machine to work wrongly, and damage the workpiece and the

tool, as well as injure the operator.

4) When offset is needed, check the direction and the amount of the compensation. Improper
compensation causes the machine to work wrongly, and damage the workpiece and the

tool, as well as injure the operator.

5) If the machine is to run in JOG working mode, check the current position of the tool and the
workpiece, and correctly specify the moving axis, moving direction and the feedrate.
MPG(Handwheel) control with great override, such as 100, may damage the machine and

its tool, even injure the operator.

6) If the tool is return to the reference point, make sure that the machine has been equipped
with the device to detect the reference point; otherwise, the tool cannot reach the reference

point, which may damage the machine and its tool, and even injure the operator.
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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 on 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 for your support by using GSK’s
products.
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Operation

Introduces operation methods, technical specifications and
parameter settings of GSK928TEa Turning CNC System.

Programming

Introduces command codes and program format of
GSK928TEa Turning CNC System.

Connection

Introduces installation and connection methods of
GSK928TEa Turning CNC System.

Appendix

Introduces supplementary information to installation and
connection of GSK928TEa Turning CNC System.
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Operation Chapter One Overview

OPERATION

Chapter 1 Overview

With 480%234 lattice TFT color graphic LCD, GSK 928TEa CNC system takes as key control the
high-speed CPU and the complex programmable logic device of super-large-scale integrated
circuit CPLD. ISO CNC code is used to write part programs. The system is characterized by a full
screen editing, Chinese/English operation interface, real time demonstration of the machining
process, simple operation. The system can be matched with stepper motors or AC servo drive
unit to machine outer cylinders, end faces, grooves, tapers, circular arcs and threads with high
cost-performance.

Technical Specifications:
v X, Z link to realize the short linear high-speed smooth interpolation, 0.001mm

interpolation precision, max. rapid traverse speed 30m/min
v' Optional to Y(set by the parameter), Y not only realizes the rapid traverse,
feed(JOG/STEP/MPG feed) motion, alone tapping motion, but also sets the coordinate
system, program zero return, manual machine zero return and other operations
Control servo spindle
Flexible and convenient programming with statement programming function
USB interface communication to get the convenient and fast operation

Least command unit 0.001mm, command electronic gear ratio (1~99999) /(1~99999)

Control all kinds of automatic tool post, spindle automatic shifting gear

AN N N NN

Pitch error compensation, backlash compensation, tool length compensation, tool

radius C compensation function

<\

Exponential acceleration/deceleration control used to high-speed, high precise
machining

Automatic chamfering function

Tapping function

Course monitoring function

ASEENEE NN

Cutting metric/inch thread, end face thread, variable pitch thread, continuous thread;
thread high-speed run-out

\

Full editing part programs, storing 255 machining programs; No. 253 program up to
4MB

Big screen color LCD, color configuration is selected by the parameter

MSTE state real-time display in machining

Multi-level operation password to conveniently manage devices

Parameter backup function

Parameter, offset data communication function

DS NE N N N

Bilateral communication between CNC and CNC, between CNC and PC, serial upgrade
CNC software
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v Bilateral communication between CNC and USB, CNC is upgraded by USB
v' Installation dimension, electric characteristics, some interfaces are compatible to
GSK928TC Turning CNC System
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Chapter 2 Technical Specifications

2.1 928TEa Technical specifications

Motion control

Controlled axes: X, Y, Z; simultaneous controlled axes(interpolation axes): 2 (X, Z)

Interpolation: X, Z linear, arc interpolation, Z/Y or X/Y linear interpolation

Position command range:-9999.999 mm~9999.999mm; least command unit: 0.001mm

Command multiplex coefficient 1~99999, command division coefficient 1~99999

Rapid traverse speed: up to 30000mm/min; rapid override: F25%, 50%, 75%, 100% real-time

regulation
Cutting feedrate: up to 15000mm/min; feedrate override: 0~150% 16 grades real-time regulation
MANUAL feedrate:: Omm/min~1260mm/min 16-grade real-time regulation or it is defined extemporarily

MPG feed: 0.001mm, 0.01mm, 0.1mm

Acceleration/deceleration: cutting feed can select exponential/linear acceleration/deceleration

32 commands: GO00, G01, G02, G03, G04, G05, G26, G28, G30, G31, G32, G33, G34, G40, G41, G42,

G command G50, G51, G71, G72, G73, G74, G75, G76, G0, G92, G4, G96, GI7, GI8, G99
Tapping: metric/inch single/multiple straight thread, taper thread, end face thread; variable pitch thread;
Thread thread run out length, angle and speed can be set, executing the high-speed thread run-out; pitch:
machining 0.001mm~500mm or 0.06tooth/inch~25400tooth/inch; tapping function
Spindle encoder: lines can be set (100p/r~5000p/r); Drive ratio between encoder and spindle is 1:1
Backlash compensation: 0 mm~10.000mm
Pitch error compensation: 300 compensation points for each axis; use constant distance or inflection
Precisi point to create data; the system executes the delicate linear compensation
recision Tool offset: Tool length compensation and tool nose radius compensation (offset C) for 16 tools, 64 tool
compensation groups
Tool setting methods: fixed-point, trial cutting
Tool offset execution: during coordinate modification or tool post movement.
MO0, M02, M20, M30, M03, M04, M05, M08, M09, M10, M11, M12, M32, M33, M41, M42, M43, M44,
M command M47, M48, M87, M88, M78, M79, M80, M96, M97, M98, M99, M91, M92, M93, M94, M21, M22, M23,
M24; M commands are defined by operator: M60~M74 realize the special function control
T Up to 16 tools (TO1oo~T16oo) , setting tool post type, parameters to select too change course
command ) ) ;
Tool post type is set to 0 when the line-up tool is used
Speed switching value control: S 4-gear directly controlling output range is S01~S04; or 16-gear BCD
output range is S00~S15
Spindle  speed | Speed analog voltage control: S specifies the spindle speed per minute or the cutting surface speed
control (constant surface speed) , outputs 0~10V voltage to spindle converter, supports 4-gear spindle speed
M41~M44 with stepless shifting gear
Support DAP03 servo spindle speed/position control mode switch, realize spindle, Z or X link function
I/0 1/0 function diagnosis display
function 1/0 interface: 23 input/18 output interfaces
Statement Assignment statement: complete assignment, many arithmetic and logic operations

programming

Conditional statement: complete conditional judgment and skip

Display window

Display: 480x234 lattice, color LCD, LED or CCFL light in poor

Display method: Chinese or English window set by a parameter, displaying machining path of workpiece
in real-time

Program edit

Program capacity: max. 255 programs, No. 0~252, 254 with 800KB, No.253 with 4MB(FLASH)

Edit method: edit in full screen, relative/absolute coordinate and compound program call, subprogram
multi-level embedding

Program drawing check

Communication

USB, RS232 interface; bidirectionally transmitting programs, parameters and offset between CNC and
USB, CNC and PC, CNC and CNC
Supporting software RS232, USB to download and upgrade

Optional  drive

unit

DA98 Series Digital AC Servo or DY3 Series Stepper Drive unit with pulse + direction signal input
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2.2 Functional differences between 928TEa and 928TCa turning CNC system

The manual is applied to two types of system: 928TEa, 928TCa. Functions of 928TCa turning CNC

system are less than those of 928 TEa, shown as follows:

Functional
. . 928TEa 928TCa Remark
difference item
Controllable axis X, Y, Z X, Z
Rapid traverse
Max. 30000 mm /min Max. 15000 mm /min
speed
Cutting speed (0.001~15000) mm/min (0.001~4000) mm/min
Max. radius of arc Max. machining: 1000m Max. machining: 100m
Tool nose radius C tool radius compensation, PROGRAMMING, N/A
compensation Chapter 5 Tool Nose Radius Compensation
Fine linear pitch error compensation,
Pitch error
PROGRAMMING, Chapter 6 Pitch Error N/A
compensation .
Compensation
Automatic chamfer | Automatic chamfer function, PROGRAMMING, A
function Chapter 4.4 Chamfer Function
Variable pitch thread G34, PROGRAMMING,
Variable pitch
Chapter 4.5.2 G34-Variable Pitch Thread N/A
thread .
Cutting
Thread repair
. Thread repair function N/A
function
Manual tapping Manual tapping function, OPERATION, Chapter N/A
function 4.4.12 Spindle Rotation Function
Switch position control and speed control,
Spindle position
pindie p OPERATION, Chapter 4.4.3.4 Setting Spindle N/A
control i
Working State
Support external MPG control function,
External MPG
OPERATION, Chapter 4.4.9.4 External MPG N/A
control
Operation
Statement
. Statement programming function, OPERATION,
programming N/A
. Chapter 9 Statement Programming
function
. ) No. 253 program solid with big capacity,
Program solid with
OPERATION, Chapter 4.3.4.9 No.253 Program N/A
big capacity .
Operation
Graph analog .
Program movement path graph analog function,
function of program
e graph zoom out function, OPERATION, Chapter N/A
run path, graph
4.3.6.2 hp3 Analog Graph
zoom out function
Set Y permitted forbidding working state
M miscellaneous
(M47/M48), OPERATION, Chapter 4.4.3.4 N/A
function
Setting Spindle Working State
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Support M60~M74 customize to realize special
function control, PROGRAMMING, Chapter 10 N/A

Customize Command Programming

M customize

command
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Chapter 3 Operation Panel

The turning CNC system(system or CNC) uses the aluminum alloy three-D operation panel and its
appearance is as follows:

G =SSN CNC G IMIX |Z
5
i u fw
EIEEEBREEE
B RAHEE
Eﬂl‘:’!!ﬁl-
BEREEEERE
DAY SINGIé STEP ALTER | DELETE INPUT B ENTER
EDIT JOG AUTO PARAMETER OFFSET DIAGNOSS |

EHIME&
- @"ﬂ
S‘IEP WIOTH MPB CYCLE PALISE

—— BEEE e
- scow | ssme sow I i W MEE B g overine [ £ oversne

! - *’ . N,
T s Bz 2o B ve-fwe-
cooune e sl onance [l PR W M4BT [ r oversioe ) F oversioe

3.1 LCD Display

LCD display: CNC man-machine dialogue interface. Resolution 480%234 lattice TFT color LCD
display.

3.2 LED Status Indicator

LED indicates that the current working state of the system. There are 16 function keys with LED
indicators, the function executed by the corresponding key is valid when LED is ON, and it is invalid
when LED is OFF.

3.3 Keyboard

Based on GB/T 3168-1993 Numerical Control of Machine-Symbol, the system sets the following

symbol function keys that complete the corresponding functions when they are pressed as follows:

3.3.1 Character keys

Character keys include numbers, letter, and some other symbols.
In EDIT working mode, each letter key can switch into 2 or 3 letter keys; in other working mode, each

6
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letter key only expresses one letter key. (For example, | and | are on one key, the operator directly

press the key when “I” or “P” is required, and the system automatically indentifies other letters.)

Numeric keys: input data(0~9) ;

Letter keys: input letters;

Symbolic keys: input +(plus) , -(minus) , *(multiply) , /(devide) , +(positive) |,
-(negative) , .(decimal point) , >(larger than) , =(equal to) , <<(smaller than),

and, or, (), etc.

3.3.2 Working mode selection key

Marking with the symbols and characters, the working mode selection keys are pressed to
complete the corresponding function, and their definitions are as follows:

‘D

EDT : select EDIT working mode
‘=

406 : select JOG working mode
‘@

Auto : select AUTO working mode

e

PRVETER : select PARAMETER working mode

B
ofFSET : select OFFSET working mode

@

orenoss : select DIAGNOSIS working mode

3.3.3 Function keys

Press function keys with the visualization symbol and letter to complete the corresponding functions

and

each symbol definition is as follows:

%+
roverRiE INCREASING RAPID OVERRIDE Increase rapid traverse override in JOG working mode

L%

and GO0 rapid traverse override in AUTO working mode.

rome REDUCING RAPID OVERRIDE: Reduce rapid traverse override in JOG working mode and

GO0 rapid traverse override in AUTO working mode.

W b+
rovertie INCREASING FEEDRATE OVERRIDE: Increase feedrate override in JOG working mode and

GO01 feedrate override in AUTO working mode.



CIESK I IS F= GSK928TEa Turning CNC System User Manual

MWW —
roverRle. REDUCING FEEDATE OVERRIDE: Reduce feedrate override in JOG working mode and

GO01 feedrate override in AUTO working mode.
X %)

""" X PROGRAM REFERENCE POINT (PROGRAM ZERO) RETURN: It is valid in JOG /AUTO
working mode. (Program zero is called program reference point in the user manual.)

ZMY-&)
PROGRAM
ZERD

Z PROGRAM REFERENCE POINT (PROGRAM ZERO) RETURN: It is valid in JOG /AUTO

working mode.

X
MACHINE
ZERD

X MACHINE ZERO (MACHINE ZERO) RETURN: It is valid in JOG /AUTO working mode.

(Machine zero is called machine reference point in the user manual.)

ZfY,
MACHINE

zo Z or Y MACHINE ZERO (MACHINE REFERENCE POINT) RETURN: It is valid in JOG
/AUTO working mode.

L] K
EN
DRY . DRY RUN: In AUTO working mode, whether M, S, T are valid is determined by the

parameter (bit parameter P401_d7), each axis coordinates automatically recover to the

previous ones before the system enters the DRY RUN working mode.

E”‘Pa
sNGLE. SINGLE BLOCK: A single block runs in AUTO working mode. It is hp function in other

working modes.

3.3.4 Cycle start and cycle pause (feed hold) key

Start and pause programs in AUTO working mode and each key symbol definition are as follows:

- CYCLE START: Start to run programs in AUTO working mode; move coordinate axis in
JOG working mode.

° hi3

coierase CYCLE PAUSE (FEED HOLD): pause the running in JOG or AUTO working mode; hp

function in other working modes.

[Note)
There is “hp(help) at top right on some keys, and there are 7 help keys hp0~hp6; hp is valid
when the main key is invalid in different working modes.

3.3.5 Manual axis control key

Manual key symbol definitions in JOG working mode are as follows:

- X
X axis moves negatively in JOG working mode.
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+X
X axis moves positively in JOG working mode.
=2/~
Z or Y moves negatively in JOG working mode.
+Z/4Y
Z or Y moves positively in JOG working mode.
L/
meofed. RAPID TRAVERSE/FEED  Switching rapid traverse and feed in JOG working mode.
& he5
I

seewoi JOG STEP  Select each step width or MPG feed in STEP/ MPG(Handwheel) working
mode; hp function in other working modes.

° hpd

ws  MPG (Handwheel) MPG control selection and axis selection in JOG working mode; hp

function in other working modes.

° o6

zZrY
cimce  Z/Y selection in JOG working mode; hp function in other working modes.

I
seP . STEP/JOG mode Switch STEP/JOG mode in JOG working mode.

3.3.6 Manual auxiliary function key

The following press keys are used to controlling and completing all miscellaneous function of the
machine and each key symbol definition is as follows:
")
scw . Spindle rotation (CW) Spindle rotates clockwise. (View from tailstock to chuck along
the spindle)
| (@)
ss1? . Spindle stop Spindle stops.
")
scew . Spindle rotation (CCW) Spindle rotates counterclockwise (view from tailstock to chuck
along the spindle)

L]
I
coouns. Cooling control Switch cooling ON/OFF.
s sime Spindle gear shifting Select the speed of each gear when the machine is equipped

with multi-gear (up to 16 gears) spindle motor and control
loops.
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s

TeHaNGE Tool change

3.3.7 Edit keys

Select the next tool number neighboring to the current one.

Press key Name Function explanation
;T—EIR ENTER key | Press it after the corresponding operation is performed.
EE INPUT key Input the required content.
é Switch character insert/alter state in EDIT working mode;
ALTER key _ o .
AETER Special definition in other working modes.
P Delete character, letter, block or whole program in EDIT
/ DELETE key | working mode;
DELETE
Special definition in other working modes.
ESC ESCAPE Cancel the current input data or exit from the working state;
key exit from the current operation or setting.
°e—\ K “DRY RUN” in AUTO working mode;
= HOME key _ 9 med .
2.il Cursor moving the end of the line in EDIT working mode.
5| “STEP” in JOG working mode;
OI0F END key | I |
S Cursor moving the end of the line in EDIT working mode.
“SINGLE/CONTINUOUS” executing programs in AUTO
working mode;
g 3 SINGLE _ _
“SINGLE/CONTINUOUS” analog executing programs in
EHELE BLOCK key
AUTO working mode;
hp function in other working modes.
ﬁ c Control cursor movement in EDIT/PARAMETER/OFFSET
ursor
working mode;
hpo hp1 movement ) ) o ) )
fen (3 " Hp function or other special definitions in other working
e
y modes.
@ E’ PAGE Display page up/down in EDIT/PARAMETER/OFFSET;
UP/DOWN Special definition in JOG /AUTO working mode.

10
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3.3.8 Reset key

o
- Reset Validate the reset state of the system.

11
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Chapter 4 System Operation

This chapter introduces operations and notes of the system. Please read carefully before operation.

4.1 System ON/OFF, Initial State, Modal, and Safe Protection

4.1.1 Power on

There is not a power switch on the operation panel of the system. The operator installs it according to
the different machine to avoid bad effects to CNC system owing to the impaction of power supply.

Check before the system is turned on:
1) Ensure the machine state is normal;

2) Ensure the voltage meets the requirements;
3) Ensure the wiring is correct and firm.

The system is turned on as follows:
1) The master power switch of machine is turned on.

Switch on the power switch of the CNC system, and the system displays as Fig. 4-1. Press

/,
any keys except for . , and the system enters into EDIT working mode.

=Sk

IS Iss

Fig. 4-1 System initialization display window
2) The system orderly completes the following work after power-on:
® The system controls the program loading.

The system automatically checks itself and executes the initialization.

® The system loads and checks parameters.

® |/O interface initialization.

® The system loads and checks the operator programs.
[Notel

1) Must not press any keys on the system panel when the system is turned on, press
RESET key when the system enters the press key test window at the moment.

4.1.2 Power off

The system is turned off as follows:
1) The power switch of the CNC is turned off.

12
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2) The power switch of the machine is turned off.
Check before the system is turned off:

1) X, Z,Y are in the stop state;

2) Miscellaneous function(spindle, cooling) OFF;

3) Turn off the power supply.

[ Note]

1) The system should be checked itself and initialized when it is turned on at first (it is
completed by the machine manufacturer, and the operator cannot execute the operation,
otherwise, the parameter set by the machine manufacture will lose).

2) Operations related to turn off the machine power supply are referred to the operator manual

machine manufacturer.

4.1.3 System, program initial and modal

4.1.3.1 Initial and modal

The initial mode of the system is defined to be a special initial state of all functions set by itself when

the system is turned on; all auxiliary functions do not execute the actual output.

The modal of the system is defined to be their kept states after the system executes all functions.

Initial mode and modal of the system:

System state

Initial mode

Modal

Machine coordinate system
of the system

Keep last power-on state

Keep till being changed

Tool nose coordinate system
of the system

Keep last power-on state

Keep till being changed

Cutting feedrate: F

In Auto mode: 30mm/min

In JOG mode: Keep last power-on state

Keep till being changed

Conversion spindle speed: S

Keep last power-on state

Keep till being changed

Spindle gear

Shifting gear spindle gear: SO

Conversion spindle gear: M41

Keep till being changed

MANUAL slow feed/rapid feed state

Slow feed

Keep till being changed

Feedrate override

Keep last power-on state

Keep till being changed

Rapid override

Keep last power-on state

Keep till being changed

Spindle state

MO05 spindle stop

Keep till being changed

Cooling state

M09 cooling OFF

Keep till being changed

Chuck state

M11 chuck release

Keep till being changed

Lubricating state

M33 lubricating OFF

Keep till being changed

T number state

Keep last power-on state

Keep till being changed

Tailstock state

M79 tailstock run-out state

Keep till being changed

Set spindle speed/position mode

M48

Keep till being changed

4.1.3.2 Initial mode and modal of program

The initial mode is the automatic initialization setting state before the system executes the machining

program; i.e. the initial default state of the default programming word and speed word.
Program initialization state of the system:
G command: GO00, G40, G97, G98;

Cutting speed: 30mm/min;

Miscellaneous function: current state;
System coordinates: current coordinates are those of the last automatic executing
program or manual operation
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G modal is always valid till it is changed by other modal commands in the same group after the
word is set. After the modal meaning is set, the G command may not be input again when the
same function is used in the later block.

There are four groups of G command with modal characteristics, and there is only one command
in the modal state:
Group 1: GO0, GO1, G02, G03, G05; (initial mode: GO0 );
Group 2: G40, G41, G42; (initial mode: G40 );
Group 3: G96, G97, (initial mode: G97 ) ;
Group 4: G98, G99; (initial mode: G98 F30);
The command without modal characteristics has effect in the block and must be defined to use every
time.

[ Note]

In AUTO working mode, the system automatically recovers to the program initial mode when it
executes the first command of workpiece program or executes the first block command after M20, or
selects the middle block as the first command.

4.1.4 Safe protection

The CNC system set a perfect protection measure to prevent the operator from danger and the
machine from being damaged.

4.1.41 Hardware limit protection

The system can check the travel limit switch installed on the machined. When the machine slide
moves to press the travel limit switch, the system stops feeding instead of closing other
miscellaneous functions, and the program stops running and the system displays the hardware limit
alarm information of corresponding axis.

After the travel limit switch alarms, the system can select JOG working mode, the key for axis
movement which is reversed to the limited direction is pressed, i.e. the system exits the travel limit

and the travel limit switch alarm automatically disappears on the screen.

[ Explanation]

1) X, Y, Z positive limit check shares one pin LT+, and their negative limit check shares one pin
LT-; when the positive limit alarms, all axes cannot move positively but move negatively; and
vice versa.

2) When the travel limit switch runs across the limit block, the limit signal appears; the valid
length of limit block signal is more than 30mm or more to avoid rush out the valid area of the
signal.

3) When the parameter is set to “limit emergency stop” mode (bit parameter P402_d7=1), and
the system runs across the limit block, there may be great deviation between the coordinates
displayed by the system and the actual position. Adjust the machine coordinates.

[ Relative parameters ]
14
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Bit parameters: P402_d7, P404_d6, P404 d1.
Bit parameter P402_d7 sets the hardware limit alarm mode;

Bit parameter P402_d6 sets whether the hardware limit alarm checks;

Bit parameter P402_d1 sets the hardware limit alarm level of each axis;
When P404_d1=1 is high level alarm, the positive limit switch +X, +Y, +Z of each axis are normally
closed contact, are connected to X/Z/Y positive limit input interface +LT (they are open and the
system alarms) in serial; the negative limit switch -X, -Y, -Z of each axis are normally closed contact,
are connected to X/Z/Y negative limit input interface -LT (it is off and the system alarms) in serial; it is
suggested that the operator should select in prior the hardware limit to the normally closed contact of

each axis as follows:

X 1Z +T
_l_—‘JM LT+
or
= -z -1

When P404_d1=0 is low level alarm, the positive limit switch +X, +Y, +Z of each axis are normally
open contact, are connected to X/Z/Y positive limit input interface +LT (they are closed and the
system alarms) in serial; the negative limit switch -X, -Y, -Z of each axis are normally open contact,
are connected to X/Z/Y negative limit input interface -LT (it is off and the system alarms) in serial; it is
suggested that the operator should select in prior the hardware limit to the normally closed contact of

each axis as follows:

LT+ LT-
il + 1 X
or u—;ﬁ;f—qp or n—f_,,z—u
+Z B
— H:;—1 -— Jt¥—1

4.1.4.2 Software limit safe protection

1) Mechanical software limit safe protection
The mechanical software limit safe protection is to limit machine coordinate motion range to
avoid slide to exceed the motion range. The mechanical software limit alarms when the machine
position (machine coordinates) exceeds the range.
Releasing overtravel alarm methods: reversely movement in JOG working mode (negatively
moves for positive overtravel; positively moves for negative overtravel).
2) Tool nose software limit safe protection
The tool nose software limit safe protection is to limit tool nose coordinate motion range to avoid
the tool nose to exceed the motion range. The tool nose software limit alarms when the machine
position (tool nose coordinates) exceeds the range.
Releasing overtravel alarm methods: reversely movement in JOG working mode (negatively
moves for positive overtravel; positively moves for negative overtravel).
[ Explanation]
15
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1) The coordinate axis decelerates to stop when the coordinates exceed the software limit range
during the motion.
[ Relative parameters ]
P009, P010: max. travel of Z positive, negative tool nose software limit; P011, P012: max. travel of X
positive, negative tool nose software limit;
P013, P014: max. travel of Y positive, negative too nose software limit; P015, P016: max. travel of Z
positive, negative mechanical software limit;
P009, P010: max. travel of Z positive, negative mechanical software limit; P009, P010: max. travel of
Y positive, negative mechanical software limit;
Bit parameter P404_d4, P404_d3 separately sets whether the mechanical, tool nose software limit
alarm are valid.

4.1.4.3 Emergency stop alarm (emergently stopping the system)

When there is the external emergency stop input terminal ESP in the system input interface, the

operator should connect the emergency stop button Normally closed contact on the machine panel

with the emergency stop input terminal. Press Emergency stop button and the system enters the
emergency stop state. The system stops all feed, turn OFF the spindle and the cooling function, and
“Emergency Stop Alarm” is displayed (if there are other pop-up windows on the screen, the
“Emergency Stop Alarm” will be delayed.)

After the emergency stop condition is released, the operator should rotate the emergency stop
button clockwise based on the up arrow, the button automatically releases to cancel the emergency
stop signal.

When the system is in the emergency stop alarm state and the external emergency stop signal is
cancelled, and the MANUAL, AUTO, DIAGNOSIS modes are forbidden; you can press the “RESET”
key to remove the alarm and switch to EDIT, PARAMETER, or TOOL OFFSET mode; to return the
previous working mode.

When the system is in the emergency stop alarm state and the external emergency stop signal is
not cancelled, and the MANUAL, AUTO, DIAGNOSIS modes are forbidden; you can press the
“RESET” key to remove the alarm and switch to EDIT, PARAMETER, or TOOL OFFSET mode; Then
press RESET to clear the emergency stop alarm window in EDIT, PARAMETER and OFFSET
working modes, and the system will allow the operation after the alarm is removed.

There is the Emergency stop in the movement, there may be great deviation between the
coordinates displayed the system and the actual position, and the operator must correct the machine

coordinates.
When emergency button is pressed, there are a series of procedures to be handled:

1) During emergency stop, the system stops all feed, and terminates program execution; the

spindle stops rotating; cooling and lubricating function is turned OFF.
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2) During emergency stop, the system automatically sets the internal stored chuck and tailstock
states to M11 and M79. After the emergency is released, when the foot switch of chuck or
tailstock is pressed for the first time, the states become M10, M78.

3) During emergency stop, if such commands as tool exchanging, tailstock, chuck, gear
changing is being executed, the execution should be stopped immediately (cancel the tool
post CCW/CW signal; tailstock signal and chuck signal are depends on parameter setting); at
this time, the system assumes that the tool post, chuck, tailstock and gear are not in the
proper position, and red indicator is flickering; only when the emergency stop alarm is
released, and above execution is repeated or after system power-on, can the system resume
the normal state.

4) During emergency stop, if the output signal of MDLY interface remains the same, interface
control signals other than MDLY, spindle , cooling, lubricating are set by parameters. If
P403_d3 is 0, then, only output signals for spindle, cooling and lubricating are turned off; if
P403_d3 is 1, all interface control signals including chuck and tailstock signals are turned off.

5) After the emergency stop alarm is cleared, in AUTO mode, the system will exit from dry run
state if it was; in MANUAL mode, the system will turn from rapid traverse state to feed state; if
the set F value is not changed, the spindle analog voltage output remains the same; except
for that, other functions of the system are in initial state.

6) After the emergency stop alarm is released, time counting of the low-pressure detection
function and auto-lubricating control function are restarted.

[ Special Attention ]

1) The standard emergency stop function is actually to set the output signals to “ON” or “OFF”. It
can be like this: In MANUAL/AUTO mode, when emergency stop button is pressed, the
standard emergency stop is executed, in addition, M74 user-defined command is also
executed (it is executed only when there is already a M74 command in the system). This
function is applicable to some special machine parts under the requirements of keeping some
output signals ON while turning OFF some others. If any similar alarm occurs during the
execution of M74, the execution stops. During emergency stop, if the M74 command is
executed, and axis movement or tool change is being carried out, the system will stop M74
execution automatically.

2) In MANUAL/AUTO mode, when the parameter sets that M74 can be executed during
emergency stop, the pop-up window displays “+M74”. (When there is already a M74
command in the system.)

3) For more details of M74, please refer to Chapter 10 .

4) Please pay special attention that M74 function is only suitable for some special machine tools.
[ Relative parameters ]
The external emergency stop signal function is valid when P404_d7 is set to 0.
The external emergency stop signal function is invalid when P404_d7 is set to 1.
The parameter is for debugging the system, and must be set to valid in the power-on state;

otherwise, it cannot have the protective effect.
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4.1.4.4 Drive unit alarm

When the system is connected with the alarm output signal of a drive unit and appears Drive unit

alarms, the system automatically closes all feed and prompts [Z/X/Y drive unit alarms. All axes

immediately stop motion, and the program stops running. At the moment, check the drive unit and
relative device to troubleshooting and the system is turned on again.
When there is the alarm in the course of motion, there may be great deviation between the
coordinates displayed the system and the actual position, and the operator must correct the machine
coordinates.
In JOG working mode, the system prohibits all axes moving when there is the alarm.
In AUTO working mode, the system prohibits the program starting run when there is the alarm.

[ Relative parameters ]
The drive unit alarm checks when P404_d5 is set to 0.
P405_d4, P405_d3, P405_d2 separately sets alarm level of Z, X, Y drive unit.

4.1.4.5 Other alarms

When the system appears other alarms, Chinese characters prompts, at the moment, the operator
can perform the troubleshooting based on PROGRAMMING, Chapter 8 Alarm Message.

4.1.4.6 Switching off power supply

The machine power supply is switched off immediately to avoid the accidence in the danger or other

emergency cases when the machine is running.

Note: When the coordinate axis is moving and the power supply is switched off, after the machine is
switched on again, there may be great deviation between the displayed coordinates and the
actual position, and so the operator must execute the machine zero return or other ways to
regulate the machine coordinates to ensure that the displayed coordinates are the same those
of the actual.

4.1.4.7 Reset operation

When the system outputs abnormally and the coordinate axis moves abnormally, the operator should

/s
RESET
press £/ to make the system be the reset state as follows:

BN

All axis motions decelerate to stop;

w N

)

) S function output is invalid;

)  Whether M function output is valid is set by P403_d2.
)

4) The automatic run ends, the modal function and state keep.
[ Relative parameters ]
P403_d2=0: the system closes M03, M04, M08, M32 output signals when the reset key is

pressed.
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P403_d2=1: the system does not close M03, M04, M08, M32 output signals when the reset key
is pressed.

4.2 CNC Working Mode Selection

The system uses the working mode key to directly select the all working modes. All working modes
can direct switch to get the simple and convenient operations.
The display is as Fig. 4-1 after the system is turned on, and the display state keeps till the other key is

pressed to enter the EDIT working mode.

4.3 EDIT Working Mode

EDIT working mode: it is the working mode to execute the part program by the operation panel.
There is the corresponding intelligent prompt message for each operation. At the same time, the
operator can press the prompt key- hp2 at the top right to learn the operation key list in EDIT working
mode.

The relative setting or operation key format and sample descriptions in the user manual are as
follows: meanings and uses of all required functions are described at the beginning of the
corresponding chapter; all required letter and digit keys are expressed with underlines; the system
prompt messages are expressed with borders.

In executing some setting or input or man-machine dialogue, press ESC key to exit the current

) ESC )
operation before key is not pressed.

€ Main functions in Edit mode include:
Y select, create, rename, copy and delete part programs;
Y input, insert, modify and delete the content of the selected part program;
Y transmit part programs between U disc and the system by the USB interface;
¥¢ transmit part program between the external PC and the system by RS232 communication
interface;
¥¢ transmit part program in two systems by R§232 communication interface;
Y¢ compile and save program;

program motion path drawing analog;
Yrinput variable and macro character string.
‘D
Press = EDT to enter the EDIT working mode. The EDIT working mode includes two main
window: program catalog search window and program edit window. The program catalog search

window is as Fig. 4-3:
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EDIT Current program No. 020 Program length 1KB hp2 Upper tOp
size remark Name size remark Mlddle top
/ %000 1KB G0 X0
%001 1KB GO T
- %0022 KB G50 | [press key prompt] o Pop-up window
Middle 5} [U] enter USB communication
R 60X [R] enter R$232 communication
%0302 KB G50 X

\

Middle bottom Program count:45 Program remaining space: 792KB

Lower bottom

Fig. 4-3 program catalog search

€ Display content in window area:
Upper_top: program number and capacity of current program(program length), the system
function operation method prompt key_hp2;
Middle top: orderly arrange program name, capacity, latest remark;
Middle: display program name, capacity and remark;
Middle bottom: operation prompt message;
Lower bottom: display current stored part program quantity (up to 255) and surplus stored space;
Pop-up window: display operation prompt message.
[Note]

Press hp2 key, and the system prompts “ Program catalog window message prompt”, introducing
the used press key functions.

4.3.1 Part program catalog search

Program catalog search window displays the current stored program quantity, and all programs sorts
as follows:
1) name: program number from top to bottom, from left to right;
2) size: program stored space from top to bottom, from left to right;
3) remark: the first 12 characters of the first line of the program from top to bottom, from left to
right;

4) the last: input time sequence from top to bottom, from left to right.

) =

Press , and , , the system searches all part programs, displaying 12
program on each window; press to the first page of program, to the last. Press
|

, to sort all programs according to their name, size, remark and last distribution.
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4.3.2 Selecting, creating, deleting, renaming and copying a part program

Select, create, delete, rename and copy part programs
[Notel

1) The system executes most %000~ %254 programs, 255 program names. The system

prompts [E160 input program error When the executed program name is more than 254.

2) There is no part program or the system is not used firstly, the system automatically creates
and selects %000 program as the current program. When there are programs, the system
sorts the program according to part program quantity and program names in the last
power-off.

3) The system supports many input, the leading zero cannot be input. Example, inputting %003

program. Press INPUT, inputQ 0 3;alsoinput 0 3;orinput3.

4.3.2.1 Selecting and creating a part program

The operations to select a part program or create a new program are as follows:

@ Press INPUT key in EDIT working mode;

@ Input the required program number by the board key, or input a program number which is

not in the program catalog list as the new program number;

@ Press ENTER key;

@ Select or create a part program, display the content of the part program, and the system

enters the program edit window.
[Notel

1) When a program is selected, it is changed by the above steps; it cannot be changed once it

is confirmed.

2) When a program number which is not exist in the part program catalog, the newly created

program is taken as the current program.
[Example]

Example 1: there is no %20 part program in the part program catalog, creating it is as follows:
Press keys to input: INPUT 2 0 ENTER. The new program %020 has been
created and the system enters %020 program edit window.

Example 2: there is no %20 part program in the part program catalog, creating it is as follows:
Press keys to input: INPUT 1 0 ENTER. The new program %001 has been

created and the system enters %001 program edit window.

4.3.2.2 Delete a part program

Delete a part program is as follows:
(@ Press INPUT key in Edit working mode;

@ Input the required program number to delete by the key board,;

@ Press DELETE key, the system prompts: [Enter-confirm the deletion Esc-escape the deletion| .
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@ Press ENTER to delete the part program which program number is input. Press ESC not to

execute the deletion operation and return to EDIT working mode.
[Notel

1) The system displays [E100 the program to be deleted is not exist when there is no the

program to be deleted;

2) When the program which is to delete exists: when it is not the current program, the system
deletes the program from the program list; when it is the current program, the system deletes
the program from the program list, and searches the program which program number is the
smallest to be the current program; when there is no programs, the system creates one
program number 000 as the current program.

[Example]

Example: delete %003 operation is as follows:

Input by the press key: INPUT 3 DELETE ENTER.

4.3.2.3 Deleting all part programs

Clear the program area in the program catalog search window, and all programs in the system are
deleted as follows:

@ Press INPUT in the part program catalog search state;
- 0 - 0

@ Input T, by the key board,; ] ;

® Press DELETE , the system prompts:| Enter-delete all programs Esc-escape the deletion| .

@ Press ENTER to delete all part programs; press ESC not to execute the deletion operation
and return EDIT working mode.
[Notel

The system creates a program number 000 as the current program after all part programs are
deleted.

4.3.2.4 Renaming a part program

The program name of the current program is renamed as another new one. The new is taken as the

current program is as follows:

@ Press INPUT key;

@ Input the program number which is not in the program list, press ALTER and the current

program number is rewritten to the input program number.

[Note]

When the input program exists, the system prompts [E166 required renaming program already|
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[Example]

Example: the current program %000 is renamed to %005 as follows:

Press key input: INPUT 5 RENAME . And the renaming is completed.

4.3.2.5 Copying a part program

Copy the current program content to another one new and the new becomes the current program as

follows:

@O Press INPUT key;

@ Inputting the program name which is not in the program list, press INPUT key and the
current program content is copied to the new program. The new program is taken the

current one.

[ Note]

When the input program name exists, the system prompts [E161 program to be copied

and waits the prompt losing to input a new one.

[Example]

Example: copy the current program %000 to %005 as follows:

Press key input: INPUT 5 INPUT. The copy operation is completed.

4.3.3 Part program communication

The communication of part programming includes the sending and receiving the part program. The
sending is divided into: the system outputs to PC(CNC—PC) , one system outputs to another
one(CNC—CNC), and the system outputs to U disc (CNC—USB) ;

Press hp6 in the program catalog search window, the system prompts the part program

communication window.

4.3.3.1 Sending part programs(CNC—PC, CNC—USB, CNC—CNC)
Method 1: RS232 serial communication;

1) Before file transmission, the system sets P414_d7, P414_d6 communication baud rate. The
communication baud rate is determined by the sending setting. The setting range: 9600,
19200, 38400(unit: bps) . Setting communication baud rate is referred to OPERATION, 4.6
Parameter Working mode.

2) Part programs stored in the system are output to another one as follows:

@O Connect communication cable when the system is power-off; then turn on the power
again.

@ In program search page, press key to input: hp6 — R — hp2 ;

(3 Select the required program to send according to the system hp2 help message;
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@ press ENTER to send;

® The external PC or another system are in the receiving mode;(refer to OPERATION,
Chapter 5 RS232 and USB System Communication)

® The system outputs the selected programs and displays the sending process till the
sending is completed; when the selected programs are so many, the system sends the
programs from the small to the big of their program number till the sending is completed;

@ Press ESC to interrupt the sending in the course of sending.

Method 2: USB communication;

1) After entering USB communication mode, the system firstly checks whether U disc has

inserted, if not, it displays the prompt box [Have not inserted USB|. If the disc has inserted, it
has “C928PRO?” file, and USB file catalog lists “CNCxxx.TXT”. when U disc has “C928PRO”
where has no“CNCxxx.TXT”, USB catalog box displays the blank. When U disc has no
“C928PRO”, USB file catalog box is not displayed.

2) Output the part program stored the system to U disc as follows:

@ Insert U disc in the system USB;

@ The system automatically open U file catalog(create a file in the U disc: C928PRO, file
format CNCxxx.TXT) . The system creates “CO01PRO” when there is no “C928PROQO” in the
U disc root catalog.

In program search page, press key to input : hp6 — U ;
Select the required programs to send according to the system_hp2 help message.

Press ENTER to send and the system prompts to select the sending mode;

® @ ® ©@

The system outputs the selected programs based on the selected sending mode and
displays the sending process till the sending is completed;
Select ESC to exit from U disc.

Q

4.3.3.2 Receiving part programs(PC—CNC, USB—CNC, CNC—CNC)
Method 1: RS232 serial communication;

1) Set the communication software baud and communication terminals (Setting communication

baud rate is referred to OPERATION, 4.6 Parameter Working mode).
2) Input the part program stored in the external PC to the system or transmit part programs
between two systems as follows:
@O Connect communication cable when the system is power-off; then turn on the power

again.
In program search page, press key to input: _hp6 - R — edit;
Select the receiving mode according to the system prompt;

Programs in the external PC or another system are input to the CNC system;

@ ® @ O

The system selects the receiving mode and inputs the programs, displays the receiving
process till the receiving is completed;
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® Press ESC to interrupt the receiving in the course of receiving.
Method 2:USB communication;
1) After entering USB communication mode, the system firstly checks U disc, and opens
“C928PRO” existed in the U disc and lists “CNCxxx.TXT” file.
2) Output part program stored in U disc to the CNC system as follows:
@ Insert U disc in the system USB interface;
Press key to input: hp6 — U;
The system automatically opens U disc file catalog;
Select the required programs to receive according to the system hp2 help message;

Press ENTER to receive and select the sending mode according to the system prompt;

@ 0 ® e O

Input the programs according the selected receiving mode, display the receiving process
till the receiving is completed;
(@ Select ESC to exit from the U disc.

[ Note]

1) If the stored program name is the same as the sent program name, a prompt will be displayed
for you to determine whether to replace the original program or not. If you choose yes, the original

program will be replaced by the received one.

4.3.3.3 TXT part program standard format in PC
Use TXT, LST text to edit part program in PC, but the file name must be compiled based on the
standard format required by the system to be sent to the system as follow:

1) Name the file name of the part program to TXT or LST suffix, such as “CNC008.TXT"; it is
suggested that the operator uses TXT suffix to conveniently execute part programs on the
PC.

2) The first line of TXT file content must specify the program number, its format is “% XXX, i.e.
percent sign follows the digit 1, 2 or 3, its range is 0~254, and the first line cannot have other
content. Its range must be 0~254 because the program number created and stored by the
system is 0~254, otherwise, the system cannot receive the programs and prompts the
corresponding mistaken message. The program numbers received by the CNC are
determined by two methods (USB and RS232):

€ In RS232 communication, the program names are taken the program number of the
first line as the standard; i.e. the character string XXX digit of “%XXX” in the first line
sent by PC.
€@ The program number sent by the system USB is CNCxxx.TXT xxx digit in“C928PRO”
file in the U disc root catalog.
Note: in USB communication, the character string XXX digit of %XXX” in the first line should be
the same that of xxx digit of CNCxxx.TXT. When they are different, the xxx digit of CNCxxx.TXT is

taken as the standard.

3) The blocks start from the second block. The block must meet its format. Each block cannot
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exceed 250 characters, ends with the ENTER key, otherwise, the system prompts the error:

Block too long in received programs|.

4) The annotation area has Chinese annotation in the block.
5) Max. TXT file length cannot exceed the program stored space limit of the system.

Part program communication standard format in PC:

TXT file format Explanation
%099 1. There must be program name %099 when
NOOOO G50 X100 Z100 ; setting coordinate system the system receives programs; the first line
NOO10 GO0 X20 2Z90 ; rapidly positioning must the 3-digit 0~254+,
G01 X10 Z80 ; linearly cutting 2. “N****” are the blocks with the line number,
------ and others are the blocks without the line
/N0250 GO02 X30 Z20 R5; arc cutting numbers;
N0260 ;T22 ; tool change 3. The hone of each line must be blank;
N0262 MOS 4. there is a space between the line number
N0270 G04 D8 and the command for the program with the
------ line number;
M20 5. | block skip;

6. ;the following is the annotation.

4.3.4 Part program content input and edit

Each input part program consists of many block, and each block is composed of block number,
command and data. The program format must meet the general programming rules, and there is no
prompt in program compiling, and the alarm prompts are referred to PROGRAMMING, Chapter 8
Alarm Message. The qualified parts can be machined only according to the technology requirements
and orderly input correct program contents.

The edit mode of the system is full screen. The program edit window is displayed as Fig. 4-4:

[EDIT] %001 RWS8 Ln3 Lines11 SIZE 1KB hp2 Top

NO00O GO X100
N0010 X0
N0020 X100
N0030 X0

N0O040 G1 X100 F80
Middle N0050 X0
NO0060 X100

Current editing program is Pop-up
compiled successfully window

NO070 X0
N0080 X100

N0090 X0
\ N0100 G1 Z100
N0120 M20

Fig. 4-4 program edit

@ Display content in window area:

Upper top: program number, program capacity(program length) and program line quantity of
current program, edit cursor line and row (prompt symbol of current editable character
position), and the system function operation prompt key hp2;

Middle: program edit window;

Pop-up window: display operation prompt message.

[Note]

1. Press_hp2, the system prompts “Program edit help message prompt”, introducing
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all help key explanation.
2. When P416_dO0 is set to 1, the system forbids pressing key to edit and modify

programs, and prompts the alarm E174: machining programs are locked and are

forbidden to modify;; when the system edits and modifies the programs, P416_d0
should be set to 0.

Edit key meanings and use in program edit window:
, o

cursor moves up(down) till the top (the bottom) line. Keep pressing the moving key and the cursor

cursor UP, DOWN move key: Press the move key every time, and the

continuously moves up(down) till the first(last) line or the move key is releases. In the character string
search function(hp5) , the operator can search the required character string up and down.

2) < , cursor LEFT, RIGHT movement key: Press the move key every time, and
the cursor moves left(right) one character. Keep pressing the moving key and the cursor continuously
moves left(right) till the first(last) character or the move key is releases.

.EE
3) DRY . Home key: the cursor rapidly moves to the home or the first field head of the line.
Press continuously the head key, and the cursor switches between the head and the first
field of the line. The compound of the head key and the deletion key can delete the current

line.

I

STEP . End key: the cursor rapidly moves to the end of the line.

3

4) ATER . jnsert/alter: Changing edit input mode: switch the insert and the alter after pressing
it once. The cursor also changes correspondingly and the insert mode cursor flashes to be one

horizontal line, and the alter mode cursor flashes to be the high light square.

[s-

5) meut input key: The program edit state is switched into the program catalog search state,

and the system prompts \Input program number: | .

6) = = Page Up, Page Down: Paging to display the program content. In hp5, the

cursor directly moves the home/the end window; in hp3, the system can zoom out/down the graph.

<«

7) ENTER.  Enter key: When the cursor is in the first line or the last line, press ENTER, it will
locate to the new line; when the cursor is in other positions, press ENTER, it will move to the head of
next block.

=
8) DELETE.  delete key: Delete all blocks or characters in the block.
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Ehpa

9) SINGLE.  hp2 key: program edit help message prompt; switch Single/Continuous mode in
motion path analog drawing.

a @hlﬂ

CELEPAUSE  hp3 key: current program compiling and analog drawing current program graph.
® hpd
10) wmpo hp4 key: MPG controls the cursor moving.

I
STEP . hp5 key: System help and part program character string search. If the current

program number is 253 or 254, then, this program will be executed.
° hpE

z/Y
oiie  hp6 key: prompt the displayed macro character string list.

Multi-function definition key input must obey the following rules:
1) When the first letter is capital in the line, the first key value is prior; when it is the lowercase,
the 3™ or 2™ key value is prior.
2) The system automatically creates the blank space when the letter or character following the
digit (0~9) is input.
3) The cursor stays the position where the input is convenient after the character string is input.

Multi-function definition key value list:

st nd rd st nd rd
Panel display | | key |2 ey |3 keY | Panel display | | key |2 key 3 key
value value value value value value
G F
F N
r G r N o ()
M |
M H = | P
H - P
X X J > K K Blank
Jo u space
Z D
V4 Q < D \% and
Q < Vand
S R
if S if Y. R Y or
T .
T L then *
Lthen *
U -
U E I - +
Eelse else +
W
W /
/

4.3.4.1 Inputting program content

Note: P333 is set to 10 (the system automatically creates the block number, and the following

is the same).
In program edit window, inputting the part program content is as follows:

@ create a new program according to the operations of creating new part program;
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@ input one line content after the block is displayed;
@ press ENTER key after inputting one line programs to end the line input;
@ the system automatically creates the next block number and continuously input the program
content;
® press ESC to complete the program content input after the last line programs are input.
[Note]
1) The first row of every line only displays the blank space;

2) Each block only displays 60 characters, and only the first 60 characters are displayed when

there are more than 60 characters, you can press to left move one character.
3) The serial number of the first row blank is 0, the last is 251, and the system only displays the
cursor instead of the character; there are up to 250 characters in the edit line; i. e. the first

blank bit +250 characters+ the last cursor bit character=252.

4.3.4.2 Inserting program line

Insert one or many program line between two program lines or in the front of the current block as
follows:

@ Move the cursor to the first block end or the last block home of the two blocks;

@ Press ENTER, and the system automatically creates a new block number between the
current block and the next (the serial number increment is P333 parameter 1/4 integer, the
next block number can be modified when the above the increment is not enough) and
remains a blank line.

® Input the required block content;

@ After all content is input and many line are required to insert, ENTER is pressed, which is not
done when one line is required to insert.

[Example]
Example: insert a new block [ M3 ] between [N0020 | and [ N0030| as follows:

Move the cursor to the end of block or the beginning of block ; Press

ENTER key, and input M3.

4.3.4.3 Deleting a block

Delete all content in one line as follows:

@O move the cursor the hone of the required line;
@ press DELETE;

(® delete all content of the selected line.

4.3.4.4 Inserting a character in a block

Insert a character in one block as follows:
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(O Press ALTER, switch the input mode to insert mode, i.e. the cursor is displayed to the down
horizontal line;
@ Move the cursor to the character following the required insert position;
@ Input the required insert content;
@ Insert the input content before the character pointed by the cursor.
[Notel
The CNC system requires there is a blank space between fields in the program line. In editing
program, the system can automatically judge and create a blank space, but cannot automatically

judge in the insert operation, and at the moment, the operator should input a blank to get the
complete program.

[Example]
Example: insert 1 between X and 0in N0020 GO XO0.0 Z0.0.As follows:
The cursor moves the under 0 following X input 1, displaying N0020 GO | X10.0 | Z0.0

4.3.4.5 Deleting a character in a block

Delete the content which is not needed as follows:
(O Move the cursor to the character position which is needed to delete;
@ Press DELETE to delete the character.

4.3.4.6 Modifying a block content

Modify the content of the block into the new, which can be complete according the input
mode(insert/alter).

In INSERT mode, use the insert and deletion as follows:

@ Move the cursor the character which needs to be modified;
@ Input the new content;

@ Press DELETE to delete the required content.

In REWRITE mode, directly modify the content as follows:

@O Press ALTER; the cursor switches into the alter mode(the character position pointed by the
cursor is high light square);

2 Move the cursor to the character which needs to be modified;
® Input the new content. The cursor points the next character.
[Example]
Example: alter X in N0O020 GO X0.0 Z0.0into U as follows:

Switch the input mode into ALTER mode, move the cursor to the down of X and input U .
Alter to NO0O20 GO UO0.0 Z0.0.

4.3.4.7 Inserting a macro character string

Insert macro character string content in program edit window as follows:
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(@O press hp6 and the system displays macro character string list;

@ select the required input content according to the prompts;

[Example]
Example: press_hp6 and then _G , the program content input: r =r * r / r , the cursor stops the
following of r.
[Note]

Concrete variable and statement programming are referred to PROGRAMMING, Chapter 9
Statement Programming.

4.3.4.8 Program stored space

For programs No. 0~252, No. 254, the system provides 400K memory space, so theoretically,
the size of a single program can be up to 400K. For No. 253 program, the system provides 4M
FLASH memory space.

[ Explanation]
1) The system displays the program leftover space and prompts the leftover stored space size.
2) When the current edit No. 0~252, No.254 program size are more than all stored space(max.

800K), the programs cannot be saved, and the system prompts the storage space has full:

Overflow in edit area|. Delete the old programs when the leftover space is not enough.

3) Max. edit space of No. 253 program is up to 4M, and is only saved to the system FLASH.
4) In saving programs, the program capacity is big and saving the programs need long time, and

the operator needs to wait.

4.3.4.9 No. 253 program operation

Because No. 253 program is up to 4M, its solidifying and read are special as follows:

1) Only be saved to a fixed FLASH;

2) Select No. 253 program, press hp5 and then 4 to save it to the FLASH in program edit

window;

3) Use USB or RS232 to complete the communication.

[Note]

1) Program No. 253 cannot be saved automatically, and should be complied and set after editing;
otherwise, it cannot be saved and be lost after power-off. However, if the program No. 253 is
transmitted from USB or RS232 successfully, the system will automatically save this program.

2) Program No. 253 cannot be copied or renamed.

3) Longer time may be needed when the saved program No. 253 is large.

4.3.4.10 No. 254 program operation

For No. 254 program, press_hp5 in program edit window, the system prompts the help message
prompt box how to compile, solidify and read No. 254 as follows:

1) Press 5_ to compile and solidify No. 254 program:
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Edit No.254 program. The system alarms when the edit is wrong; the system saves it to the
FLASH area when it is compiled successfully.
2) Press 4 and read No. 254 program:

Read No. 254 program saved in FLASH area to the edit buffer zone, and update it.
3) Press ESC to exit the current state.

4.3.5 hp5 function

hp5 help key including the system command help, relative parameter help for arc, line number sort,
character string replacing, cursor positioning and MPG controlling cursor moving and so on.

When the current program is No. 253 or No. 254, hp5 help key adds its operation prompt.

4.3.5.1 Part program command help

In program edit window, press_hp5 1 , the system prompts “Command help introduction” window;
the function can search all commands of the system including G, M, S, T, F as follows:
1)G,M, S, T, E separately introduces G, M, S, T, F command.

2) press INPUT and input the command number to search; the system displays the definition, the
function, the format and the explanation of the command number.

[Example]
Example: search GO5 command help.

Press : hp5 1 INPUT G 05 ENTRE, the system displays GO05 definition, function,

format and explanation.

4.3.5.2 Relative parameter help for arc
Press hpS 2 in the program edit window, the system prompts “Input relative arc parameters” window;
the function can search arc parameters.

Input [ starting point coordinates] , [end point coordinates] , [circle radius] , the system
automatically counts the relative parameters of arc.

[Example]
Starting point A coordinates(60, 10), end point B coordinates (40, 30) as follows:

CW arc

‘ \ Wi
| Circle \ Starting

] Doeint A
\ Q (60,1
\ \
L

|
|
End \ Circle

point \\ Cemtef/
B N2 - ;CCW arc
40,300 T

32



Operation Chapter Four System Operation

[Input relative arc parameters]

[Starting point coordinates] Z: 60 X: 10

[End point coordinates] Z: 40 X: 30

[Circle radius] R: 20

Input the above data, and the system automatically counts the following data:
CWcirclecenter1: Z: 40 X: 10 (Z, X: CW circle 1 coordinates.)

CCW circle center 2 : Z : 60 X:30 (Z, X: CCW circle 2 coordinates.)

Starting point->circle center 1: Z: -20 X: 0 (Z, X: Z, X vector of starting point A pointing to
circle center 1.)

Starting point->circle center 1: Z: 0 X: -20 (Z, X: Z, X vector of starting point A pointing to
circle center 1.)

End point->circle center2:  Z:0 X: 20 (Z, X: Z, X vector of end point B pointing to circle
center 1.)

Starting point->circle center 2: Z: 20 X:0 (Z, X: Z, X vector of starting point A pointing to
circle center 2.)

4.3.5.3 Line number sort

Press hp5 3 in the program edit window, and the system sort again the programs, and the sorted
block number increases in 10 times. (P333 value is set to 10.)
[Note]
1) After sorting the block number again, the program skip error appears when the program skip
command is used in programming.

2) Program sorting function is invalid when P333 is set to 0.

4.3.5.4 Replacing character string

Press_hp5 R in the program edit window, and the system prompts “ Character string replacing”
window; the operator can execute the operation according to the system prompts. All characters

which need to be replaced are replaced from the character where the cursor is to the last character.

4.3.5.5 Cursor position

The system provides the character string search function, i.e position the content needed by the
operator, which is convenient for operator to search the required content. Press hp5, and the system
= {0 U

prompts , , F operation functions as follows:

=
1) Press and the cursor positions to the first page of the current program.

=
2) press and the cursor positions to the last page of the current program.
3) press E, input the character which is needed to search of the current program, press ENTER,

the cursor positions the character.
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4

4) press , to search the character of current program according to the system

prompt. The system prompts [Searching is completed and there is no character string when

there is the character which is needed to search of the current program.

4.3.5.6 MPG controlling cursor moving

After the system is connected with MPG, the operator presses MPG , rotates MPG to control the
cursor movement when the MPG key LED is light on the operation panel. Press MPG repeatedly,
MPG operation is invalid when MPG key LED is OFF. The concrete MPG connection is referred to
CONNECTION.

4.3.6 Part program compiling

The system provides hp3 compiling command key to compile part programs, check the syntax error,
logic error of programs and coordinate data overtravel according to part program execution path to
reduce the alarm error in Auto mode and improve the safety of executing part programs.

Press compiling command key and the system orderly checks and compiles part programs from the
first line block, and creates convenient target command according to the execution path. When the
system finds out the mistaken operator programs, it stops the compiling, displaying the mistaken field
position and number in the line of the source program, prompting the operator to modify till the

mistaken is corrected.

4.3.6.1 hp3 compiling command

In program edit window, press hp3 and the system orderly compile the current program. The system

pops up a window [Program alarm] when it finds out a mistaken message. The system displays

ICurrent edited program compiling is completed successfully] when all command compiling are

correct.

[Program alarm] message includes as follows:
Error: mistaken command( refer to PROGRAMMING, Chapter 8 Alarm Message according
to the commands);
Line: line where the mistaken block is in the program;
Program: content of mistaken block;
Position: mistaken letter or field of mistaken block.
[ Explanation]
1) Program which is compiled successfully by hp3 can run in AUTO working mode.
2) The system automatically completes the compile when it switches from EDIT working mode
to other working modes.
3) Press hp3 to complete compile to appear[ Program alarm], and then press any keys and the
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edit cursor automatically points to the mistaken block.

4) Executing hp3 compiling, the system assumes that the machine coordinate axis takes the
current workpiece coordinate position as the starting point, starts the execution from the first
block of the current program. So, for some special programs, each axis stopping position
has effect on the compiling; it is suggested that each coordinate axis should stop in advance

in the starting point of the machining.

4.3.6.2 hp3 analog drawing

hp3 is firstly is pressed in the program edit window and the current program is not mistaken, the user
presses it again to execute the analog drawing of the program path. When the current program is
mistaken, the system finds out the mistaken message and pops up a window [Program alarm] .
The system draws the current program graph after hp3 is pressed twice when the current program is
not mistaken as Fig. 4-5.

€ Setting graph display area:

The system executes the analog drawing the motion path in the range (X min. coordinate—X max.
coordinate, Z min. coordinate—Z max. coordinate)

Generally, the preset range value of the system is the full drawing of program motion path which is
not modified, ENTER is pressed and the system enters into the program analog execution state.
Press , @ to select the required data which is needed to modify, directly input data(not use
ENTER key); pressing ENTER meaning all modifications are completed and the system enters the
program analog execution state.

€ Motion path drawing:

Analog execution of a program can be SINGLE mode or CONTINUOUS mode; when the initial state
is single mode, press SINGLE key to switch between these two modes. In SINGLE mode, one block
is executed when ENTER key is pressed once; in CONTINUOUS mode, the whole program will be

executed automatically.

€ Motion path graph color explanation:
Workpiece programming path: green;
Tool center path: white in rapid traverse; yellow in feed cutting;
Tool contour path: brown in rapid traverse; red in feed cutting;
Current tool center position: dot in grey
Last tool center position: dot in blue
Z/X coordinate line: white
Horizontal scroll bar under graph: blue

Vertical scroll bar right to graph: blue
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€ graph motion path zoom out/in:

Press , to zoom out or zoom in graph. The operator can see the local area after it is

zoomed out. The position and length of scroll bar indicate the position and the covered proportion of

=
visual area in the full graph. Press , ﬁ , Q to move the scroll bar and see

other areas.

Current
Set Graphic Area: Z.
Xmin. : -210 mm mm
Zmin. : -210 mm mm
Xmax. : 360 mm
Zmax. : 460 mm X:
mm
mm

[Note]
The program analog drawing function only executes the analog to program run path instead of fully

display the actual cutting path and machining result. For example, there is difference between G33,
G34, G92 analog drawing display path and the actual thread cutting path.

4.3.6.3 Program compiling result analysis
In program edit window, the program compiling error creates two types of alarm: [Program alarm]

and [ Program compound check alarm ] . The program compiling is completed successfully there is
no the above alarm.

Program alarm: there are mistaken commands in programming to cause the alarm, and the correct
command is input to clear the alarm, which is not related to the parameter setting.

Program compound check alarm: program command check causes the alarm, which is resolved by
the setting of all auxiliary parameters and interface parameters to analyze the program, and then by
modifying program and parameters to clear the alarm.

[Example]
[Program alarm example J:

In compiling program, press hp3 and the alarm display is as follow:
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[Program compound check alarm example ]:

Press hp3, and the current edit program compiling is completed successfully, when the system is

switched from EDIT working mode to AUTO working mode, the alarm display is as follows.

[ Program compound check alarm ]
Error E610: have illegally used M78
The command function is invalid

4.3.6.4 Program compound check prompt
After the program is compiled, the program is executed in AUTO working mode when there is no error.
The system displays the program compound check prompt as follows:
1) tool nose coordinate software limit, machine coordinate software limit exceeding range
In executing programs, the system displays the program compound check prompt when the tool
nose software limit and machine coordinate software limit exceeds the setting range set by the
parameter from EDIT working mode to AUTO working mode.
2) do not correspond to tool setting record
In executing programs, the system displays the program compound check prompt when the tool
setting record does not correspond to the command from EDIT working mode to AUTO working
mode.
[Example]
[ Program compound check prompt example ]:

It is TO408 in tool setting, TO308 in editing programs which does not correspond to the tool setting
record; when P403_d4 is set to 1, the system is switched from EDIT working mode to AUTO working

mode and pops up the warning message: [T0308 does not correspond to the tool setting record|

[T0408)

4.4 JOG Working Mode

In JOG working mode, the operator can directly press the function key to execute some operation, and also press the
letter key execute the some setting or execute some operation; the system provides the corresponding prompt
message for each operation.

The relative setting or operation input format and example are as follows: the required function key is expressed with
icon; the required input letter or digit key is expressed with the underline; the system prompt is expressed with the

frame.

Press to clear the mistaken digit and input it again when the mistaken digit is input in the course of inputting

letter or digit.

ESC

Press to exit the current operation before the confirmation when the operator sets some operation or

executes the input or man-machine dialog process.
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In JOG working mode, the system displays in the top right. Press it and the system pops up one window,
displaying the operation key catalog in JOG working mode; press it again and the window is closed; directly press

other functions and the window automatically closes.

N
Press = 496 to enter JOG working mode.
For the CNC machine, its electricity part installation debugging, motion performance debugging,
coordinate system creation and tool preparation are completed in JOG working mode.
In JOG working window, the system must combine the operator parameter list, offset value to perform
the analysis and precheck. When the system finds out the manual operation to cause the serious
result, it closes the manual operation function and pops up the window display alarm message; the
operator firstly modifies the parameter and then executes the manual operation according to the
alarm message.
The system provides many part program execution mode. The operator can execute many necessary
settings in JOG working mode before run to get the safe machining process.

€ Main function in JOG working mode including:
Y¢ Coordinate axis moves in JOG mode, STEP mode and MPG mode

Y¢ Coordinate axis moves in absolute movement mode, relative movement mode

¢ Create machine coordinate system, workpiece coordinate system

Y Spindle, chuck, cooling, tool post and other miscellaneous function operation
Y Tool setting operation

Y Machine real-time state display, pop up real-time alarm

JOG window display is as Fig. 4-6:

JOG JOoG g Left top
_ O & M3
Pop-up X 0289 8 ESP alarm T 01 00 \
window 10289. 850 ML M78
/ rae | .
Left top Z 0104' O U ZM 0104.060 VU 100%
YM 0000. 000 -
Y 0000. 000 AN 100% Right
SO01  S0500 middle
S01 S0209
tggem G98 F30 /
F 00100
El

Fig. 4-6 JOG working mode
€ window area display content:

Upper top: display manual feed operation mode, including JOG, STEP, X/Z/Y MPG; the system

. . =
function operation way prompt key ;
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Left top: display tool nose coordinate and machine coordinate;

Left bottom: MDI input and alarm prompt area;

Right middle: display machine’s current state including spindle, cooling, lubricating, tool post, chuck,
tailstock, speed, cutting speed and so on;

Pop-up window: display system’s alarm message.

€ Miscellaneous function state display:

1) miscellaneous function state uses the icon or correspond command symbol display;

2) black sign indicates the current state: spindle, cooling;

3) red sign indicates the function is being executed and is not completed;

4) red flash indicates the last execution is failure or broken in midcourse(reset, emergency stop
operation), and the system takes the corresponding function is in the unconfirmed state.
When the tool or chuck is in the unconfirmed state, the system cannot start the machining
program; the system recovers the normal state when it executes successful operation or is
switched on again.

5) the green sign indicates the check is normal and the yellow sign indicates the check is

abnormal;

6) the S following the spindle gear indicates the real-time checking spindle speed;

7) the pressure check icon A: it is green when it is normal, it is yellow in half when it is low,
yellow in full when the time of low pressure exceeds the time set by P332;

8) G96/G97 and S indicate whether the system is in the constant surface speed cutting mode; S
is the linear speed or rotation speed, unit: m/min, r/min;

9) G98/G99 is the feed/rev or feed/minute mode; F is the set cutting speed;

10) F indicates the actual speed of the coordinate axis.

4.4.1 Coordinate axis movement

Confirm the traverse speed and movement distance before executing the coordinate movement. Press the

emergency stop button immediately when there is the unexpected accidence.

4411 JOG movement

I

Press ST?  the system is switched from STEP or MPG mode into JOG mode.

[JOG TRAVERSE] is to keep pressing the coordinate axis move key, and the machine slider
continuously moves; release the key, and the slider decelerates to stop. The traverse speed is
executed according to the rapid or feedrate.
Coordinate axis move key meanings are as follows:

—X
X negative move key

+X
X positive move key
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® hpE
~2/Y : . a0
Z/Y negative move key(it is Y when e  indicator is ON)
® hpE
+Z/4Y zrY

Z positive move key(it is Y when i indicator is ON)

€ Z/Y coordinate axis switch:

Press_Z/Y SWITCH to the cycle switch of Z or Y operation; Z/Y SWITCH INDICATOR ON

indicates Y operation.

When the machine is switched into Y operation, the program reference point return and the
machine zero return are valid in Y axis.
[Note]

1) When the motor rotates with high speed and the feed key is released, the machine slider
continuously moves and does not stop immediately because of the automatic acceleration/
deceleration. The movement length is determined by the max. motor speed, the acceleration/
deceleration time, and the feed override. The longer the acceleration/ deceleration time and
the higher the speed is, the longer the distance between sliders are; on the contrary, the

shorter the distance is.

44.1.2 Step movement

I
Press ST™? and the system is switched from JOG or MPG to STEP mode.

[STEP TRAVERSE] : press the coordinate axis move key and the machine slier moves the
preset step width. The traverse speed is executed by the selected rapid or feedrate.
Press continuously the key, the machine slider will continuously feed the step width till the key is
released and the slider has moved the last step width. The step width in the single step
movement is displayed in the black background.
The step width of single step movement is 0.001 0.01 0.1 1.0 10.0 50.0. the system
can gradually select them according to STEP REGULATION.
[Notel
1) In STEP mode, press CYCLE START to stop slider moving. When the key is pressed down, the

slider stops and the unfinished step will not be reserved, and then the feed key is pressed to

execute the next step feed. X step width is the moving distance in diameter.

2) When the manual feed key is pressed, the external spindle and the feed hold knob are
permitted to feed, the slider moves. When the manual step feed key is pressed, the slider does
not move in the state of feed hold.

3) When the slider is moving and the feed hold knob rotates to the feed hold position, the slider will

decelerate to stop and the unfinished step width will not be reserved.

4.4.1.3 MPG control

° hpd

Press M to switch from MPG mode to JOG or STEP mode, and the indicator ON is selected.
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[MPG movement] : the system receives the pulse signal generated by MPG(handwheel) to control
the movement of coordinate axis.
¢ preset each movement of scale of MPG:

The MPG dial rotates one case, and the coordinate axis moves one step width. The step width has

three gears: 0.001mm, 0.01mm, 0.1mm, which can be switched circularly according to the STEP
REGULATION.

& preset MPG coordinate axis:

Press MPG to select MPG coordinate axis to X or Z/Y, which can be switched circularly. The
coordinate of the selected coordinate axis is in the high light state. When Y/Z SWITCH indicator is ON,
pressing MPG control axis switches X, Y mutually.
Rotate MPG after the required coordinate axis is selected, and the selected axis moves according to
MPG rotating.
Rotate CW MPG and the coordinate axis moves positively. Rotate CCW MPG and it moves
negatively.

[Note]

1) The MPG speed of should be less than 5 r/s; otherwise, the motor will not stop even if the MPG
stops, that will cause inconsistence in the slider movement distance and MPG scale.

2) In MPG mode, all the functions related to the axis moving including JOG or STEP movement

function, program zero point return and machine zero point return are invalid,.

3) In MPG mode, when axis movement related functions are executed, and the relative/absolute
movement of field is input, MPG is forbidden temporarily and the LED flickers. After the above
functions are executed, MPG function recovers automatically.

4) When the bigger override (X 0.1) is selected, the motor will rapidly traverse if the MPG is
rotated rapidly. At the moment, because the system automatically accelerates/ decelerate, the
motor will traverse not to stop although the MPG stops. The actual moving distance is
determined by max. speed of motor, the acceleration/ deceleration time, the feedrate override
and the MPG speed. The rapider the speed is, the longer the acceleration/deceleration time is
and the rapider the MPG speed is, the longer the moving distance of motor decelerating is,
otherwise the shorter the moving distance of motor is.

5) P400_d4=0: the step width 0.1 is valid; P400_d4=1, the step width 0.1 is invalid.

6) When P400_d1 is set to 1, the external MPG control button is valid, Y/Z selection axis, and the

step regulation key are invalid.

4.41.4 Rapid traverse speed selection
€ Manual rapid traverse and low feed state selection

In JOG mode, the negative/positive movement speed of each axis can select rapid traverse and

WL/

cutting feed(low speed movement). Press ®ore to switch the rapid traverse and low speed feed
states. The speed indicator ON is to select the rapid traverse state.

€ Rapid override
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%+
Rapid override is divided into the four gears: 25%, 50%, 75%, 100%. ROERRDE increases to one gear till

VL% —
100%. RoweRrDE reduces one gear till 25%.

Z actual traverse speed = P100 x rapid override
X actual traverse speed = P101 x rapid override
Y actual traverse speed = P102 x rapid override
€ Manual operations influenced by rapid override and feed override are as followed:

JOG MOVEMENT operation: when the speed indicator is NO, it is influenced by the rapid override;

when it is OFF, it is influenced by the feedrate override;

STEP MOVEMENT operation: when the speed indicator is NO, it is influenced by the rapid override;
When it is OFF, it is influenced by the feedrate override;

INPUT FIELD MOVEMENT operation: when the speed indicator is NO, it is influenced by the
loverride]; when it is OFF, it is influenced by the feedrate override;

Program reference point return operation: it is influenced by the rapid override; machine zero return

operation: it is influenced by the rapid override;
[Note]
1) Firstly select the rapid override and press the coordinate axis movement key in JOG working
mode.
2) select the rapid override in STEP working mode, and regulate the rapid override in the course

of movement, and the traverse speed changes.

4.4.1.5 Low speed feed speed selection

WL/

Press rworeengnd the speed indicator is OFF, which is the selected low speed feed state.

¢ System embedding feedrate
When the input field F is 0, the system uses the embedding speed feed.
The manual feedrate override has 16-gear 0%—~150%, the corresponding embedding feedrate

of each gear is as follows:

Feedrate feedrate(mm/ min ) Feedrate feedrate(mm/ min )
override override
0% 0 80% 240
10% 7.5 90% 300
20% 22 100% 420
30% 38 110% 525
40% 60 120% 675
50% 82 130% 850
60% 110 140% 1000
70% 180 150% 1260
[Note]

1) There are some differences between actual speed and data in this table, and the actual speed
should prevail.
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2) When the feedrate override is 0, the system prompts “Feedrate override is 0”, which indicates
the command is in execution state, and the machine slider is in stop state. The slider will
move as soon as the override is adjusted to a non-zero value.

€ Feedrate override

W%+
The manual feedrate override has 16 gears 0%~150% ; press FfuEREgnd the feedrate override

WWao—
increase one gear till 150%; pressFfoveRre gnd the feedrate override reduces one gear till 0%.

4.4.1.6 Inputting field moving, setting feedrate
In JOG working mode, the coordinate axis moves according to the input length and direction, or
directly moves from the current position to the input coordinate position instead of the set step width

as follows:

€ Relative field of movement
Corresponding operation of each coordinate axis:
X move_X field(X position), or U field(X relative movement) ;
Y move_Y field(X position), or V field(Y relative movement) ;
Z move_/Z field(X position), or W field(Z relative movement) ;
X, Z,Y, U, W, V range: -99999.999mm~99999.999mm;
Feedrate_F field (FOO00~F15000, the leading zero can be omitted, unit: mm/min)
[ Move field format ]

Z(W)_ F_ ; Z moves, its speed is determined by the rapid/feed state when F is

omitted. (The same as in the followings.)

Y(V)_ F_ ; Y feeds

Z(W)_ X(U)_ F_ ;Z/Xfeed simultaneously

X(U)_ Y(V)_ F_ ;X/Y feed simultaneously

Z(W)_ Y(V)_ F_ ;Z/Y feed simultaneously

[Notel
1) In JOG working mode, most 2 axes move simultaneously at the currently selected manual
traverse speed.

2) input Y(V) when Y set by the system parameter is valid.

[Example 1]
Input: : W | MOVE W -5.2 ENTER |[RUN? START(or ESC cancel) ; it means Z negatively
5.2mm.

Input: : X | MOVE X| 40 ENTER |RUN? START(or ESC cancel) ; it means X negatively 40mm.

[Example 2]
Input: 2200 U50 ; Z moves to 200, X positively moves 50. its speed is not specified and
determined by RAPID/FEED state.
Input: U20 W-50 F80; X positively moves 20, Z negatively moves to 50. the feedrate is 80 and is
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influenced by the feedrate override.

Input: F200; the set feedrate is 200. the system is switched into feed state.

Input: FO; the set feedrate is 0, the system is switched into feed state and uses the embedded

speed.

€ traverse speed explanation:

1) When field F is input, the system will automatically switch to low-speed feeding state and the
speed indicator is OFF; the gear of feedrate override is the current gear; when the input F
field is larger than P113, P113 should prevail.

2) When the input F field is 0, the system will adopt the internal speed as the feedrate.

3) When the JOG or STEP is performed, it is under control of F filed even when the speed
indicator is OFF.

4) Under the condition that no F field is input, when the speed indicator is ON, the movement is
rapid traverse and affected by the rapid traverse override; when the indicator is OFF, the
movement is low-speed traverse and is affected by feedrate override.

5) Under the condition that on F field is input, when the indicator is OFF, the speed of low-speed
traverse is limited by P113 (maximum cutting feedrate); when the speed is higher than P113,
the speed set by P113 should prevail.

6) Under the condition that no F field is input, when the indicator is OFF, the movement and
AUTO mode of two-axis feed is the same to GO1 (interpolation feed). These two axes move
simultaneously at a proportional speed and stop at the same time.

7) Under the condition that no F field is input, when the indicator is ON, the movement speed of
single-axis feed is determined by parameters P100~P102 and rapid traverse override.

8) Under the condition that no F field is input, when the indicator is ON, the movement of two-axis
rapid traverse is determined by P400_d3, and it is the same to the execution of GO0 in
AUTO mode. When P400_d3=0, the movement is performed separately. The resultant
speed displayed on the screen is larger than the maximum rapid traverse speed of each axis.
When P400_d3=1, the movement is in interpolation mode and these two axes move
simultaneously at a proportional speed and stop at the same time. The movement
parameters and slope of the distance will be taken into consideration so as to ensure that
there is no stall during the movement. Different slopes may correspond to different rapid
traverse speed.

9) When the feedrate override is 0, and the system is in low-speed feeding mode or F field exists,
movement is forbidden. Press ENTER, a prompt “feedrate override is 0” will be displayed till
the override is adjusted to other value.

10) The input of F field is specified by G98 command; G99 command cannot be input in the
system.

€ Call field execution

The system automatically saves the last 8 times executed command record in inputting field moving.

=
Press , and the system pops up the window list record; the operator can input according to the
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digit serial number to modify or directly execute the operation.

4.41.7 Drive unit enabling control
Set P416_d4 to 1, continuously press DELETE in JOG and AUTO mode, and the drive unit is closed
and the motor is in free state. Press DELETE in the drive unit closing state, and the drive unit is

started, and the motor is in working mode.

4.4.1.8 Coordinate axis motion alarm prompt

In executing the axis motion, when the current motion axis meets the tool nose coordinate software
limit points(tool nose software limit point), the axis cannot continuously move and moves reversely,
and the system displays the alarm prompt. When the axis meets the machine coordinate software
limit point, it only moves reversely. But the manual zero return function is not control by the software
limit value range.

[ Note]

In JOG or STEP mode, when the moving axis reaches the soft limit, soft limit alarm is
prompted. When the Z/X axis movement is commanded by input fields, if the setting value
exceeds the range, limit alarm message is displayed and the execution is inhabited. Whether

machine soft limit alarm and tool nose soft limit alarm is enabled is set by P404_d4, P404_d3.

4.4.2 Creating coordinate system

4421 Creating machine coordinate system_machine zero return(machine reference point return)

€ Machine zero:

Machine coordinate system fixed on the machine is the reference coordinate system for CNC
counting the coordinate position. After the system is installed, the operator should firstly create the
machine coordinate system.

The reference point of the machine coordinate system is called machine zero(or machine reference
point or machine zero). Some fixed point on each machine is taken as the machine reference point,
and the system firstly returns to the machine zero and then returns to the machining starting point to
eliminate the machine coordinate system deviation caused by the power-off and step-out; executing
the zero return instead of tool setting again after power-off accidentally can find the machine
coordinate system and workpiece coordinate system to continuously machine the workpiece.

In most conditions, the system looks for the machine reference point by the deceleration switch and
zero switch installed on the machine; or by the one-turn signal of servo motor as the zero signal only
with the deceleration switch. The deceleration switch is generally installed near to the max. travel of
positive Z/X//Y coordinate axis.

€ Machine zero return operations:

X

Press "#6" , and X execute the machine zero return;
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ZfY,

Press " | and Z execute the machine zero return; Z/Y switch indicator lighting means Y is being

executed.

ZfY,

Press "#" in JOG Working mode, Z moves to Z machine zero at the selected rapid traverse speed

in the zero return direction.
€ Zero return process as follows:

Zero return mode 1: when there is the deceleration signal and zero signal, the system executes
the zero return mode 1; the zero return process is as follow:

Step 1: the coordinate axis moves to the specified direction at the rapid speed till the block
presses down the deceleration switch and the system has checked the starting
point of the deceleration signal to decelerate to stop moving;

Step 2: the coordinate axis reversely moves at the set zero return speed till the system has
checked the starting point of deceleration signal to decelerate and to stop moving;

Step 3: when the set zero offset is not zero, the system continuously moves one zero offset
value;

Step 4: the coordinate axis continuously moves at the set zero return speed, and starts
checking the zero signal till the system has checked the zero signal to decelerate to
stop moving;

Step 5: the above operations have completed the zero return motion and check processes;

at last, the system automatically modifies the current machine coordinate into the
“Zero coordinate” set by the parameter.
Zero return mode 2: when there is the only deceleration signal without the zero signal, the
system executes the zero return mode 2.

Because there is no zero signal, the system reduces the above the Step 3 and Step 4

compared to the zero return mode 1; the system only executes the above Step 1, Step 2 and

Step 5 to complete the zero return process, which zero return precision is worse than the

zero return mode 1.

Zero return mode 3: when there is the zero signal without the deceleration signal, the system
execute the zero return mode 3.
Because there is no deceleration signal, the system reduces the above the Step 1, Step 2
and Step 3 compared to the zero return mode 1; the system only executes the above Step
4, and Step 5 to complete the zero return process. In the mode, the manual operation
moves the coordinate axis to a special position and then the system executes the zero
return, otherwise, the result is not correct.
Zero return mode 4: the system executes the zero return mode 4 when there is no deceleration
and zero signal.

When there is no machine zero check device installed on the machine, the relative

parameters are set to 0; at the moment, when the system executes the machine zero return

function, it does not check the zero signal and deceleration signal till it returns to the zero
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coordinate position of the axis.
[ Note]

1) The direction of machine zero return points to the zero-return direction, if this direction is
positive, then, the axis should in the negative direction.
2) In the machine zero return, the rapid traverse speed of the coordinate axis is controlled by
the rapid override.
3) In the machine zero return, the coordinate axis motion is not limited by the software limit
parameter.
4) Parameter related to the machine zero return is referred to PROGRAMMING, Parameter
Setting Working Mode.
5) Connection related to the machine zero return and zero return mode are referred to
CONNECTION, Machine Zero Function and Connection.

6) After the system executes the machine zero return, the blue icon «® of the machine zero

return after the corresponding machine coordinates are displayed as the prompt.

4.4.2.2 Creating machine coordinate system_without machine zero(no machine reference point)
(Prompt: the coordinate axis with the zero check device cannot execute the operation.)
The coordinate axis without the zero check device(without deceleration signal and zero signal), can
create the machine coordinate system as follows:
[Format]
Input: INPUT U NEW COORDINATE VALUE ENTER. The current X machine coordinate is
modified into the new coordinate value.
Input: INPUT V NEW COORDINATE VALUE ENTER. The current Y machine coordinate is
modified into the new coordinate value.
Input: INPUT W NEW COORDINATE VALUE ENTER. The current Z machine coordinate is

modified into the new coordinate value.

4.4.2.3 Setting workpiece coordinate system
The system uses the floating workpiece coordinate system. The workpiece coordinate system is the
reference to tool setting and relative dimension. After the machine coordinate system is confirmed,
the workpiece coordinate system should be set.
[Format]
Input: INPUT X NEW COORDINATE VALUE ENTER. The current X tool nose coordinate is
modified into the new coordinate value.
Input: INPUT Y NEW COORDINATE VALUE ENTER. The current Y tool nose coordinate is
modified into the new coordinate value.
Input: INPUT Z NEW COORDINATE VALUE ENTER. The current Z tool nose coordinate is

modified into the new coordinate value.

€ Actual operation steps of setting workpiece coordinate system are as follows:
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Install the trial cutting workpiece on the machine and select any one tool( generally use the first

tool in the machining).

1. Setting X workpiece coordinate:

1) Select the proper spindle speed and start the spindle.

2) Traverse the tool to cut a little sidestep on the workpiece, and X does not move.

3) The tool in Z direction moves to the safe position, the spindle stops rotating. The system

measures the diameter of cut sidestep.

4) Press INPUT and the system displays , and press X and the system displays , the
operator inputs measured diameter value( input the radius for the radius programming);
press , and the system automatically set X workpiece coordinate system.

2. Setting Z workpiece coordinate:

1) Start the spindle, traverse the tool to cut a little sidestep on the workpiece. X does not move.

2) Move the tool to a safe position along with X direction and stop the spindle rotation.

Select a point as a reference point (a fixed point on the machine is better, for example, the
chuck surface or other reference plane, so that the new workpiece coordinate system
overlaps on the original workpiece coordinate system). Then, measure the distance from the
cutting surface to the selected reference point in Z direction.

3) Press INPUT, and the system displays , press Z and the system displays
ISETTING WORKPICE COORDINATE SYSTEM Z|, input the measured data and press

ENTER, the system automatically set Z workpiece coordinate.

Note: The system workpiece coordinate system has been created after the above operations are
completed.
[ Explanation]

1) Setting the workpiece coordinate system operat