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1. Operation modes and display interfaces

Product appearance
The appearance and deployment of the operation panel are shown below:

]
QéwehthABE CNC4220

Parameter settings 00004 N000O
Multiplying ratio of
instructionsin X axis
. Frequency division coefficient
of instructionsin X axis
. Multiplying ratio of
instructionsin Z axis
4. Frequency division coefficient 1
of instructionsin Z axis
. Feeding speed 4000 (mm/min)
. Start speed of feeding 300 (mm/min)
. Feeding acceleration time 200 (mg/min)
System parameters  Page 1
Multiplying ratio of instructionsin X axis
S0000 T0100
Manua mode

|HI Position [MIProgram Knlfe

USB pensation
it | Manual Reset ingl ingl

IR AR e

Main If[Main Main Cooling |Chuck [Knife Pause ¢: 3 Magnificetion Reset
axis/negdtive |Maxis/stop) axis_/_ replacing ¥ i | i B

positive

Sateindicators

M To indicate the manual

Edit To indicate the edit mode mode

- . To indicate the single
INi& | Toindicate the auto mode @ step mode
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Single To indicate the single To indicate the reset
segment segment mode mode

1.1. Description of editing keypad

Keys Name Function description
Reset key = System reset, feeding, output stop, etc.

B0 ..
keys
i

Input address

P 7,
. ' Double :
0 2 N ) address Press the keys repeatedly to switch between
_ K the letters
P ey
Rk
14 8d y
‘ A y Input numbers
% 5 | % Number | Thenumber keys8, 2, 6 and 4 are X-, X+, Z-
' Kevs and Z+ in manual mode and single step
j 2 y Y mode respectively; the direction key 5 is the
' o quick switch in manual mode
0
- Minus ) ot the minus sign
+ sign key P 9
Radix . .
point Input radix point
Cancel Cﬁne;d Clear the contentsin input line
. Editing | Insert or delete programs or fields while
keys editing
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Input the end symbol of program segment, or
@ EOB key edit the option

Control the moving of cursor in program
Cursor editing mode and parameter interface

i moving Adjust the feeding and magnification quickly
& keys | inautomode

Single step mode: Adjust the increment in

sinale step
Page
mm turning | Turn pages in same display mode
keys
1.2. Display menus
Menu keys Remark

Enter the position interface, which consists of relative
coordinate, absolute coordinate, comprehensive coordinate,
and position/program.

Enter the program interface, which consists of program, MDI
and program directory.

Knife Enter knife bias interface, which includes knife compensation
compensatio data and macro variable
Enter the setting interface and graph interface (press
repeatedly to switch); the setting interface includes code

setting and switch setting; the graph interface includes graph
parameters and graph display

View alarm info when there isalarm

Enter the diagnosis interface and machine tool panel (press
repeatedly to switch); the diagnosis interface and diagnosis
parameters; the soft keypad operation can be performed on the
machine tool panel

ogra
oo
Enter the parameter interface, display the system parameters

1.3. Machine tool panel
The keys are described in the table below:

Keys Name Function description

Pavise Feeding Pause program, MDI instruction
= maintaining key | running

Loop start key iaarr:ingprogram, MDI  instruction
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Knife replacing

C

Main axis/positive

Manual

1.4. Operation modes

This system allows seven operation modes, which are edit, auto, MDI, mechanical reset, single

Feeding rate /
Rapid
magnification /
Main axis
magnification
switch key
Manual knife
replacing key
Switch key of
[ubricant

Switch key of
cooling liquid

Main axis control
key

Manual feeding
key

Quick switch
Single  section
switch

Editing mode
selection key
Auto mode
selection key

Data input mode
selection key

Mechanical  reset
mode selection key

Single step/
handwheel mode
selection key
Manual mode
selection key

step/handwheel, manual and program reset.

1 Editing operation mod

Automatic or manual feeding speed /
fast-moving magnification/ Main
axis speed regulation

Replace the knife manually

Lubricant on/off of the machine tool

Cooling liquid on/off
Forward rotating of main axis

Main axis stops
Reverse rotating of main axis

X axis and Z axis move in
positive/negative direction in manual
and single step operation modes

Switch quick/manual feeding speed
Switch ruhning state between single
section and continuous for the

program; if single section is valid,
the single section indicator is on.

Enter editing mode

Enter auto mode

Enter MDI operation mode, enter
program reset operation mode

Enter mechanical reset mode

Switch single step/ handwheel mode

Enter manual operation mode

In editing mode, you can create, delete and modify the processing program.

1 Auto operation mode
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In auto mode, the program runs automeatically
1 MDI operation mode
In MDI mode, input the parameters, and insert and execute instruction segment.
I Mechanical reset operation mode
In mechanical reset mode, perform the mechanical reset operation for X axis and Z axis
respectively
1 Handwheel/single step operation mode
In single step/handwheel feeding mode, the system moves in selected increment
I Manual operation mode
In manual mode, perform the operations such as manual feeding, manual speed, feeding
rate regulation, quick rate regulation, main axis start/stop, cooling liquid switch, lubricant
switch and manual knife switch.
I Program reset operation mode
In program reset mode, perform the program reset operation for X axis and Z axis
respectively.

1.5. Display interface
This system contains six interfaces, including position and program. Each interface contains several
pages. Press the display menu key to switch interfaces, and press the Up/Down key to turn pages. The
interfaces (pages) are independent to the operation modes.

11
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Absolute position
Position | Position Relative position
7| interface
Position/program
Comprehensive coordinates
Program display
Program »| Program MDI
interface
Program directory
Knife biasinterface
Knife | Knife bias Knife aignment value
compe interface interface
Macro variable display
- Parameter switch
o Settings
| interface
Setting File manager
Graph parameters
| Graph
7| interface
Graph display
Input point state
Handheld box and main axis
encoder test
Diagnosis »| Diagnosis Output point state
interface
Keypad test
Alarminfo display

12
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1.5.1 POSITION INTERFACE

oeition.
Press the position keyl17 to enter the position interface, which consists of absolute, relative,

L L

comprehensive and position/program pages. Y ou can press the Up/Down key & b ' to
view.

Absolute coor dinates
The X coordinate and Z coordinate are the absolute position of the knife in current work piece
coordinates system, which is specified byG50.

Current position (absolute coordinates)
00023 HOOOO

00023 NOOOO
X +0000. 000
/. +0000. 000

Manual rate: 120 G code: GOO,GI8
Actual rate: 120 Processing pieces. 53£16
Manual magnification:  100%  Cutting time: 00:00:00
Main axis magnification: 1004 S0000 TO100
Manual mode
Fig. 1-3-1

Programming speed: the speed specified by F code in the program (unit: mm/min).

Actual speed: the actual processing speed (unit: mm/min) after the magnification has been adjusted in
the actual processing.

Feeding magnification: the current feeding magnification

Quick magnification: the current quick magnification

G function code: current valid G code processing pieces in Group 01 and 03: when the program has
executed M 30, the processing pieces are increased by 1.

Cutting time: the cumulative time when the program and MDI are running; the time format is: Hour:
Minute: Second. The cutting time is 0 when the system is electrified.

T: current tool number

S: current main axis rotation speed

Note: The main axis encoder is necessary to display the actual rotation of the main axis.

Relative coor dinates
The U coordinate and W coordinate, which are O when the system is electrified, are the relative
coordinates of current position relative to the reference point. In manual mode, press the letter key

“ H Cancel
or , and the U or W flashes in the page; press the Cancel key to reset the U or

W coordinate.

13
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Current position (relative coordinates) 00023 NOOOO

00023 NOOOO
U +0000. 000
W +0000. 000

Manual rate: 120 G code: ; G0O,G38

Actual rate: 126 processing plece55321f'

Manual magnification: }gg_’" Cutting time; 90:00:00

Main axis magnification: 50000 T0100

: Manual mode
Fig. 1-3-2
Comprehensive coor dinates
In comprehensive position page, relative coordinates, absolute coordinates, machine tool
coordinates and remaining movement are displayed at the same time. The value of machine tool
coordinates is the coordinates of current position in machine tool coordinates, which is created
through mechanical reset. The remaining movement is the difference between the target
coordinates of program section or MDI instruction and the current absolute coordinates.
The page follows:

Current position 00023 NOOOO
(mechinefoolcogrdinstes) (Rl gaydinates)
Z +0000.000 Z +0000.000

(Reletiye s> (Realnigggmgygment

W +0000 . 000 £ +0000 000

50000 TO100
Manual mode
N Hg. 1-3-3
Position/program
In position/program page, the absolute coordinates and relative coordinates of current

position and program line of current program are displayed at the same time. When the program
isrunning, the displayed oroaram line refreshes dynamically.

~ Current position 00004 NOOOO
(machine tool coordinates) (A bsolute coordinates)
¥ +0000 .000 X +0000.000
2 +0000 .000 Z +0000.000
00004 ;

NOO10GOX0Z-10;
NOOZOG?1U0 . ZR1;
NOO30G71P400)130U-0 . ZU-1FB00 ;

NOO40GOX3IOZ0 ;
NOOSOG1X26 ;
NOOGOG1ZS ;
NOO?0X21;
SO000 TO100
Manual mode
Fig. 1-3-4
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Program interface

ETATH,
Press the Program key‘ to enter the interface, which consists of program, MDI and program
directory pages in non-editing operation mode. Press the Up/Down key i o view.
1.5.2 PROGRAM DISPLAY

In the program page, display the contents of the program, including current program section. In

editing mode, press the Up/Down key L 558 “to view the contents of the program.

Progran‘] 00004 NHOQOO
10004 ;

NOO10 GO X0 Z-10;

NOOZO G71 UQ.2 Ri:

NOO30 G71 P40 (130 U-0.2 U-1 FBOO;
NOO40 GO X30 Z20;

NOOSO G1 XZ26:;

NOOBO G1 Z25;

NOO?0 X21;
NOOBO X15 Z8;
NOOJO Z10;
Data =
B ~ S0000 TO100
Manual mode
Fig. 1-3-5

1.5.3 MDl

INnMDI page, display the current instruction states of G, M, S, T and F, and display the contents of
current program section in auto and MDI modes.

MDI 00004 NOQOO
Program section value Mode state value
X G GOO G21
2 M F4000 G98
u 3 M

W T 300200

I P T0100

K 0 SRPM 0
R L SSPM 0
F SMAX 9999

SACT 0

Data _

SO000 TO100
Manual mode

Fig. 1-3-6
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1.5.4 PROGRAM DIRECTORY

The contents in program directory page:
(a) System version number: display the current version number of the system
(b) Saved programs: the saved programs number (including sub-programs); remaining: the
programs number that still can be saved
(c) Occupied memory: the memory occupied by the saved programs; Remaining: available
memory
(d) Program directory: display the numbers saved programs in sequence
Program directory 00004 NHOQOO
Version:  :W2009.02.25 Hardware versidferl.4
Current work area: peee  Library versionVerl.2
Saved programs: . 12 Remaining: 9988
Used storage: . 2812Remainingg4340
00EOZ DOEO3 DOEO4 DOEES DOEO6
00007 00008 00009 00011 00010 00012

SO000 TO100
Manual mode

Fig. 1-3-7

1.5.5 KNIFE COMPENSATION INTERFACE

Eife
Press the Knife compensation keyspensatianto enter the bias interface, and press the Up/Down key

o display knife bias and macro variable.

Knife biasdisplay
Measurement value Fixed knife alignmen

X & R
1okl +0000 . 000 +0000 000 +0000 000
102 +0000 .000 +0000 . 000 +0000 . 000
103 +0000 .000 +0000 . 000 +0000 . 000
104 +Q0000 .000 +0000 000 +0000 000
105 +0000 .000 +0000 000 +0000 . 000
106 +0000 .000 +0000 Q00 +0000 . 000
107 +0000 .000 +0000 000 +0000 000
128 +0000 . 000 +0000 .000 +0000 .00
SIN = -
Data= U+0000 . 000  W+0000 006
Position:

oo o

Fig. 1-3-8
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1.5.6 ALARM INTERFACE
e T
When the system alarms, press the Diagnosis key to enter the alarminterface and view the alarm
information.

Alarminfo 00004 HOOOO
41-Main axis control logical error

Alarm

0006 TH100
Manual mode
Fig. 1-3-10
Settingsinterface
Settirge
The Setting key is composite, and you can press it repeatedly to switch the setting/graph interface.

1.5.7 SETTINGSINTERFACE

The settings interface contains two pages, and you can press the Up/Down key* Do view.
00004 NOOOO
Settings

Parameter switch (W): " OFF ON
Program switch (H): OFF»" ON

gﬂﬂﬂﬂ TO100
Manual mode

Fig. 1-3-12

Parameter switch: when the parameter switch is on, you can edit the parameters; when it is off, you

W
can’t edit; pressthe key to switch the state in MDI mode
Program switch: when the program switch is on, you can edit the program; when it is off, you can’t

H
edit; pressthe key to switch the statein MDI mode

17
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1.5.8 GRAPH INTERFACE
The graph interface contains graph parameters and graph display pages, and you can press the

Up/Down key milll S0 view.
1.5.9 GRAPH PARAMETERS
In graph parameters page, you can select coordinates system of graph, scaling and range.

Graph parameters 00004 NOOOO

Coordinates selection(0:XZ,1:Z2X) [ 0

Scaling + 1.000

Graph center X (work piece coordinates) 20 (mm)
Graph center Z (work piece coordinates) 20 (mm)
Maximum X 300 (mm)
Minimum X 0 (mm)
Maximum Z 300 (mm)
Minimum Z 103 (mm)
X origin bias of graph 100 (mm)
Z origin bias of graph (mm)
Data=

30000 TO100

Manual mode
Fig. 1-3-13

1.5.10 GRAPH DISPLAY

In graph display page, the motion track (referring to absolute coordinates) of the processing

program is displayed. Pressthe S key S in this page to start drawing, pressthe T key

R
to stop and pressthe R key K to clear.
Graph 00004 NOOOO
= X +0000 . 000
Z +0000.000
X

Start drawing S* End drawing T
30000 TO100
Manual mode

Fig. 1-3-14
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1.5.11 PARAMETER INTERFACE

Pararmeters

Press the Parameter key to enter the interface, which consists of system parameters and

data parameters. Y ou can press the Up/Down key . to view. In parameters display page, the
prompt line of parameter contents displays the contents of the parameter that the cursor pointsto. The
parameters can be edited in MDI mode. Input the target parameter number and press the EOB key to
go to the specified parameters.

Parameter settings 00004 NOOOO
1. Axis X instruction magnification
2. Axis X instruction frequency conversion coefficient 1
3. Axis Z instruction magnification 1
4. Axis Z instruction frequency conversion coefficient 1
5. Feeding speed 4000  (mm/min)
6. Start feeding speed 300 (mm/min)
7. Feeding acceleration time 200  (mMm/min)
System parameters Page 1 JRNES

1. Axis X instruction magnification
SUUPY TY100

Lol I

Manual mode
Fig. 1-3-15
1.5.12 DIAGNOSISINTERFACE

e T
The Diagnosis keyLis composite, and you can press it repeatedly to switch between diagnosis
interface and machine tool panel interface.

Diagnosisinterface display

Press the Up/Down key % | ' to view the 1/O signal state and system state of the diagnosis
display system and machine tool
| nput point statusinterface

Input point state

XZER IN1 ZZER 1IN3 5T DIQP WOPJ NOPJ

TO1 TOZ T3 To4 TOs Tob TOY TOg

XLMT-XLMT+ZLMT-ZLMT+ INZ0 INZ21 DITW 5P

AALM  YALM ZALM UALM XECa XECB YECA YECH

ZECh ZECB WECA WECE XHOM YHOM ZHOM WHOM
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Main axis encoder and handheld box interface

M ain axis encodertest

Main axis encode0000000 | I I |

‘Handheld box test
0.1 X 0061 Y 0.001 Z Start A

Btop Emc  HHDA HHDEB

Handwhed olnlelnlelnle]

Output point statusinterface
Output point state

||
Mo4 SPZD M41 M4Z M43

T ]

H44 HB-HS HM3Z-33 Hi10 Hiil HiZ

M13 TL+ TL- WALA UWOLA MEO

M6l H6Z M&3 M6d4 MBS Me6

OUT160 OUT11 OUT1Z

K eypad test interface

Keypad test DDDDD
Press Cancel toreturn DDDDD
CICIEIEC
HEEEN
CICIEIEC
HEEEN
CICIEIEC
OO0 CECeE]
HEN EaareEaEnn
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2. Safe operation

2.1 Hardwareovertravel protection

The overtravel protection is the necessary measure for the machine tool to prevent damage caused
when the X axis and Z axis exceed the travel. The hardware overtravel protection function is enabled
and controlled by system parameter 22 --- hard limit, which is enabled if the parameter is set to “1”.
The effective level of hardware limit is controlled by system parameter 23 --- effective level of hard
limit. Set the above two parameters according to the actual connection of the machine tool to realize
overtravel protection. Install travel limit switch in the position of maximum travel in positive and
negative directions of axis X and axis Z respectively, and connect the wires according to the figure
below. When overtravel occurs, the travel limit switch acts, and the system stops moving and displays
the aarm of not ready. It indicates that the hard limit enable control parameter can only control the
limit function of motion chip, and the limit response of the motion chip features high speed and low
delay. The hard limit function is still valid in this system when the hard limit parameter is disabled.
The software will execute the limit function instead. Comparing with the limit by the chip, the delay is
increased, but the immunity is much better.

Axis Z positive limit travel switch
AT (516
};T]. an FRIE \'Q&
Digital input wiring board

Xis Z negative limit travel switch

ADT 9125 BE & Q815
CNC4220 XS5 interface Axis X positive limit travel switch
AL+ N Q814

1%

xis X negative limit travel switch

LT &, GS13 |

7
GND
2.2 Softwareovertrave protection
The software limit function is enabled and controlled by system parameters --- software limit,
which is enabled if the parameter is set to “1” and disabled if set to “0”.
The software travel range is set by system parameters. positive soft limit in X axis, negative soft
[imit in X axis, positive soft limit in Z axis and negative soft limit in Z axis, and refers to the
coordinates of the machine tool. As shown in the figure below, X axd Z are two axes of the
coordinates of the machine tool, 25 and 26 are the maximum travels of X axis in positive and negative
directions, 27 and 28 are the maximum travels of Z axis in positive and negative directions, and the
area inside the dashed frame is the range of software travel.
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:_AxisX negative soft limit
|
|
|
|

il
AXiSZ négative soft limit Axis Z positive Soft Iimi q
I
|
|

| AxisX postivesftimit)s _
2.3 Emergency operation

During the processing, due to user programming, operation and product failures, certain
unexpected events may occur. At this moment, please stop the system immediately. This section
involves the treatment that the system can perform under emergency conditions. Please refer to the
instructions of machine tool for the treatment that the machine tool can perform under emergency
conditions.

2.4 Reset

Reset
When the system output or coordinates action is abnormal, pressthe Resetl____ key to reset the

System:
1. The motion of all axes stops,
2. M, Sfunction output isinvalid (it is possible to set whether disable main axis positive/negative

Reset
rotation, lubricant and cooling signals automatically after pressing the Reset keyL__);
3. Automatic running stops, and mode function and state maintain.

2.5 Emergency stop

When the machine tool is running, press the Emergency stop button (when external emergency
stop signal is valid) if there is any danger or emergency, and the system will enter the emergency stop
state immediately. At this moment, the machine tool stops moving immediately, and all outputs (e.g.
rotation of main axis, cooling liquid, etc.) are off. Release the button to relieve the alarm, and then the
system enters reset sate.

Note 1: Please make sure that the failure has been eliminated before relieving the alarm;

Note 2: Before turning on/off the machine, press the emergency stop button to reduce the electric
impact to the equipment;

Note 3: After relieving the alarm, please re-execute the mechanical reset operation to ensure the
accuracy of the coordinates (if the machine tool doesn’t have mechanical origin, do not perform this
operation);

The emergency stop function is controlled by system parameters ---- emergency stop function. The
function is valid only when the value is set to 1.

The level of emergency stop signal is controlled and set by system parameters ---- emergency stop
signal level.

2.6 Feeding maintaining

Panse.
When the machine tool is running, press the Pause key to hold the running. Please note
that the running can’t be stopped immediately during screw thread cutting and circle instruction
running.
2.7 Cutting off power supply
If any danger or emergency occurs when the machine tool is running, please cut off the power

supply immediately to prevent accidents. Please note that the system coordinates may be significantly
different from the actual position when the power supply is cut off. Please align the knife again.
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2.8 Turning off

Before turning off, please make sure:

1. Axis X and axis Z of machine tool are stopped,;

2. The auxiliary functions (e.g. main axis, water pump, etc.) are disabled;

3. Please cut off the machine tool power supply and then the machine tool power supply

4. When the machine tool is electrified, the position is (X +00000.000, Z +00000.000), please
perform the mechanical reset operation first.

3. Manual operation

Press the Manual key to enter the manual operation mode, in which you can perform
operations like manual feeding and main axis control.

3.1 Manual feeding

8 2 !
Press the A or key to feed axis X in negative or positive direction, and release the
key to stop the axis motion. At this moment, you can adjust the manual magnification to change the

‘A, A

speed of manual feeding; press the A or key to feed axis Z in negative or positive
direction, and release the key to stop the axis motion. At this moment, you can adjust the manual
magnification to change the speed of manual feeding.

In manual feeding mode, pressthe key to enter manual quick moving state.
Note: The manual feeding can be adjusted only in position interface and manual mode.

3.2 Quick moving

5 A, A
Press the key, and then press the or key to move the axis X in negative or
positive direction quickly, release the key to stop the motion of the axis, and you can adjust the quick

6 4 !

magnification to change the moving speed; press the Aor key to move the axis Z in
negative or positive direction quickly, release the key to stop the motion of the axis, and you can
adjust the quick magnification to change the moving speed.

During manual quick moving, press the 9 key to disable the quick moving and move in

manual feeding speed.

Note 1: The speed, time constant, acceleration/deceleration mode during quick moving are same to
the quick moving (GO0 orientation) of program instruction;

Note 2: Only one axis is valid in manual mode.

3.3 Manual magnification selection

ifi catiom.
In manual feeding and cutting, press the magnificatiorj key, and then press the

/ key when the quick magnification appears in the lower left corner of the position
interface to decrease or increase the manual feeding magnification, which contains 16 levels and
10% each level.

3.4 Quick magnification selection

ifi catiom.
In manual quick moving state, press the magnification key to switch to the regulation
23
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mode of quick moving magnification; when the quick magnification appears in the lower left

corner of the postion interface, press the ‘and 'key to decrease or increase the
manual quick moving magnification respectively, and switch among FO, 25%, 50% and 100%.

Pressthe “key once to increase the quick moving magnification by one grade, until 100%;

Press theu key once to decrease the quick moving magnification by one grade, until FO

Note 1: system parameters 10 and 11 set the quick moving speeds of axis X and axis Z
respectively; actual quick moving speed of axis X = the value set by system parameter 10 *
quick magnification; actual quick moving speed of axis Z = the value set by system
parameter 11 * quick magnification

Note 2: the quick moving can be adjusted only in position interface and manual mode.

Note 3: the quick magnification is valid in the following conditions

(1) GOO orientation
(2) Quick moving in fixed circle
(3) Quick moving at G28
(4) Manual quick moving
(5) Quick moving of returning to mechanical origin manually: e.g. if the speed of quick
moving is 6m/min and the magnification is 50%, then, the speed is 3m/min.
3.5 Coordinatesreset

35.1RELATIVE POSITION RESET

ositior.
1) Pressthe Positio key (pressthe Up Mkey oerey if necessary) to enter the
page of relative coordinates;

Canecel

U
2) Pressthe key to make the U flash in the page, and then press the Cancel key to
clear the relative coordinates of axis X;

Canecel

W
3) Pressthe key to make the W flash in the page, and then press the Cancel key to
clear the relative coordinates of axis Z;

3.52MACHINE TOOL COORDINATESRESET

nsition.
Press the Positio key (pressthe Up Mkey orwkey if necessary) to enter the page
of comprehensive coordinates,

Cancel x
Press the Cancel key and then press to clear the machine tool coordinates of
axis X;
Cancel
At the same time, press the Cancel key and then press to clear the machine

tool coordinates of axis Z
3.6 Other manual operations
3.6.1 MAIN AXISCONTROL

E’Tmm-Main axis/positive: In manual operation mode, press this key, and the main axis rotates
in positive direction;
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Eﬁ“@‘Main axis/stop: In manual operation mode, press this key, and the main axis stops rotating;
[Bulaity

W L

pasitie. M ain axis/reverse: In manual operation mode, press this key, and the main axis rotatesin
reverse direction.

3.6.2 COOLING LIQUID CONTROL

Cooling.
Cooling: In manual operation mode, press this key to switch the cooling liquid

3.6.3 CHUCK CONTROL

ek Chuck: In manual operation mode, pressthis key to switch the chuck of the machine tool
3.6.4 MANUALLY REPLACING KNIFE

lacing . Replace knife: In manual operation mode, press this key to replace the knife manually (if
the first knife is being used, press this key to switch to the second knife; if it is the maximum
knife value set by current parameters, press this key to switch to the first knife).

3.6.5 REGULATION OF MAIN AXISMAGNIFICATION

During automatic running, the analog voltage output can be used to control the speed of main axis.

=
Press theﬂor key to adjust the magnification of the main axis and change the speed.
The magnification of main axis has eight levels, which are from 50% to 120%.

4. Single step/handwhed operation

In single step/handwheel operation mode, the machine tool moves in the increment value set by the
system.

1 Single- 1 Single-

The Single stepl 5t key is the switch of single step and handwheel functions. Press the Single stepl 5t key
to enter single step mode, pressit again to enter handwheel mode, and pressit for another time to return to single
step mode.

4.1. SINGLE STEP FEEDING
Single
Pressthe Single stepl stéh. key to enter single step operation mode, which is shown in the figure
below:

25
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Current position (absolute coordinates) papn4 NOGEO

00004 NOOOO
zeree ] X +0000. 000
=« | 7 4+0000. 000

Singlestep 0.001 G code GO0 ,G38
increment: Processing pieces: 0

Cutting time: 00:00:00
~ 30000 TO100
Single step mode
Fig. 4-1-1

4.2. Increment selection

Press then.key to adjust the increment of single step: if the current increment is 0.01, press

thenkey to change the increment to 0.1, and press it again to change the increment to 1. To reduce

the increment, pressthe key.

4.3. Motion direction selection
4, 2
Pressthe or key once to feed once the axis X in single step increment in negative or
d, A
positive direction; pressthe or key once to feed once the axis Z in single step

increment in negative or positive direction.

4.4. Handwhese feeding

Single
Pressthe Single stepl st key to enter handwheel operation mode, which is shown in the figure below:
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Current position (absolute coordinates) gopa4 NOEOO

00004 NOOOO
X +0000. 000
/. +0000. 000

Handwhed inGrédieht: G code: GO0 ,G98
X Current axis: 1]
Processing pieces: 00 :00 : 00
Cuttingtime: 50000 TO100

VHandwheeI mode
Fig. 4-1-2
4.5. Increment selection

Move the increment selection lever on the handheld box to select desired increment.

If additional panel is used, please select the increment with thenkey.

4.6. Motion axis and direction selection
Move the axis number selection lever on the handheld box to selected required motion axis. If additional
panel is used, please select the axis number through key X and Z.

4.7. Other available operationsin handwheel/single step mode

IER Y
=hwgative \ ain axig/positive: press this key to rotate the main axis in positive direction;
[Bulaity
=S|\ ain axis/stop: pressthis key to stop the rotation of the main axis;
[Bulaity

haed
positie M ain axis/reverse: press this key to rotate the main axis in reverse direction.

Cooling.
Cooling: press this key to switch the cooling liquid.
bk
- Chuck: press this key to switch the chuck of the machine tool.

laemg .« Replace knife: pressthis key to replace the knife manually
In addition, it is possible to regulate the magnification of main axis in handwheel/single step
mode.
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4.8. Description

1. Seethe table below for the relationship between handwheel scale and machine tool motion:

Motion of every scale on the handwheel

l;lr?:rotlevr\g:\? 0.001 0.01 0.1
e e vaue|  00oamm | o.oumm 01mm

2. The rotation speed of the handwheel can’t exceed 3r/s, or else, the scale and motion won’t be

consistent;

3. If the system uses step motor, the rotation speed of the handwheel shouldn’t exceed 5r/s or the single
step position that can disable 0.1mm and 1mm.

5. M DI operation

In MDI operation mode, you can set the parameters, input and execute instruction words.

5.1. Input and execution of M DI instruction words
Select the MDI mode to enter the MDI page, input a program section G50 X50 Z100, and the

operation follows:

A. Pressthe MDI I key to enter MDI operation mode;

T4
B. Pressthe ProgranJm ‘ key (and then pressthe *

enter the MDI page;

C. Type X50 in sequence and then press the Insert key, type G50 and press the Insert key, type

I
Z100 and press the Insert key

Reset ,

"
] 1
il

nsert

key or S Key if necessary) to

Reset key to clear all contents, and then type new data). Asin the figure below:

e I(Program section value) (Mode s!t]at?g'% ug)ﬂﬂﬂﬂ
X+0050.000 G GOO G21
2+0100.000 M F4000 G98
] S M

W T S00Z00

I P TO100

K Q SRPM 0
R L SSPH 0
F SMAX 9999

SACT 0

Data=

D. After inserting the instruction words, press the Start key

Pansze.
instruction words. During running, you can press the Pause key, Reset keyi

OAMO TO1A0
MDI mode

B A ]

Start

Emergency stop button to stop the running of MDI instruction words.
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Note: Subroutine call instruction (M98P___ ;) and composite cutting cycle instruction (G70, G71,
G72, G73,G74, G75, G76, etc.) areinvalid in MDI.

5.2. Parameter editing and setting

Y ou can edit and set the parameters only in MDI mode.
6. Program editing and management

In the editing mode, you can create, select, edit and delete programs. To prevent the program
from unexpected modification and deletion, the system integrates program switch. Before editing
the program, please turn on the program switch.

6.1. Creating program
6.1.1 PROGRAM CONTENT INPUT

. Edit+ .
1) Pressthe Edit key to enter the editing mode;

- s s
2) Pressthe Prograrr]m ‘ key to enter the program page, and press the key to

select program editing interface if necessary.

“Program 00004 HOOOO
JRIIU

HOO10 GO X0 2-10:;

HOOZ0 G?1 UO.Z Ri:

HOO30 G?Y1 P40 Q130 U-0.2 W-1 FBOO;
HOO40 GO X30 Z0;

HOOS50 G1 X26;

HOO6O G1 Z5:

HOO?70 XZ1:

HOOBO X15 Z8:

HOO90 Z10;

~Data=

S0000 TO100
: MDI mode

3) Type the address key O and number key 0001 in sequence (to create program O0001).

Insert.
4) Pressthe Insert key to create new program, as shown in the figure:
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Program 00001 NOOOO
10001;
NOO10;
ra

 Date
50000 TO100
- MDI mode

5) To edit the program content, please input the address and then the number (If the program
section contains several instruction words, please input all instruction words in the above

Irnzert.
mentioned method), and then press the Insert key to complete the input of the program

section. (If the input buffer contains the input characters, press the key at the line end to
insert the data in buffer and start a new line. If it isin the line, please edit current instructions.)

Press the@ key and the cursor goes to the program section in next line.

6) Input other sections of the program in the method in step 5.

6.1.2 SEARCHING INSTRUCTIONS WORDS

@ Scanning: the cursor scans every instruction word in sequence

1) Press theuﬂ

Pressthe key once, the cursor moves to next instruction word; press and hold then key,
the cursor moves downwards by instruction word consecutively; press the Up/Down key, the
Cursor moves in opposite direction.

Program 00002 NOOOO

00002 ;

NOO10 GO X40- 210;

NOOZO G?71 Ul Ri;

10030 G71 P40 Q140 U0.2 W-1 FBOO;

NOO40 GO X5 20;

NOO50 G1 25;

NOO6O GO3 X10 27.5 RZ.5;

NOO?0 G1 29.5;

NOOBO GOZ X15 212 R2.5;

NOOIO G1 214;

key, and the cursor moves upwards or downwards by instruction word.

~Date=
30000 TO100

- MDl.mode
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2) Press them key to display the previous page of the program (when the programisin

the first page, the key isinvalid), the cursor locates the start of previous page; press

the key to display the next page of the program (when the program isin the first ﬁ
key

them key isinvalid), the cursor locates the start of next page. Press and hold the '

to turn pages consecutively.

€ Searching (instruction word): search for specified instruction word upwards or downwards from

the cursor position. The current position of the cursor is NOO30, now move the cursor to Z9.5;
__ Program 00002 NOOOO

DOOOZ ;
NHOO10
NOOZO
NOO30
NHOO40
NHOOSO
NOOGO
NOOYO
NOOBO
NHOO9O

GO X40- 210;
671 U1 R1;

G71 P40 Q140 UO.2 U-1 FB0O;
GO X5 20;

61 25;

GO3 X10 27.5 R2.5;

G1 79.5;

GOZ X15 212 R2.5;

Gl Z14;
Searched!

Data= 29.5

SO000 TO100
~ Editina"'mode

The operation method follows:

1) Pressthe address key

0 024
, number key and in sequence;

2) Pressthe key and the system starts searching downwards; after that, the cursor locates

address Z9.5. If you press the
Z9.5, and alarms.

! key to search upwards, the system can’t find instruction word

_ Program 00002 NOOOO
00002 ;

NHOO10
NOOZO
NOO30
NHOO40
NHOOSO
NOOGO
NOOYO
NOOBO
NHOO9O

GO X40- Z210;
G71 U1 Ri:
G71 P40 Q140 U6 .2 W-1 FBOO:
GO X5 Z0:;
61 25§
GO3 X160 Z7.5 R2.5:
G1 29.5;
GOZ X15 212 RZ2.5:
G1 Z14;
Not searched!

Data= 29.5

SO000 TO100
"“Editina mode

Note: to search for 9.5, please input Z9.5 exactly; 1T you Input Z9.50 only, the system can’t find

Z9.5.

<@ Searching (address): search specified address upwards or downwards starting from current position.

The current position of the

cursor is NO030, now move the cursor to Z14;
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__Program 00002 NOOOO
00002 :

NOO1O GO X40- 210;

NOO20 G71 U1l Ri;

10036 671 P46 Q140 UO.2 W-1 FBOO;
NOO40 GO X5 20

NOOS® G1 25

NOOGO GO3 X10 27.5 RZ.5;

NOO70 G1 29.5;

NOOBO GOZ X15 212 RZ.5;

NOOI® G1 Z14:

Data=
30000 TO100
_ ~Mantal mode

The operation follows:
1) Input Z14.
2) Pressthe key and the system starts searching downwards; after that, the cursor locates
address Z. If you press the ! key to search upwards, the system can’t find instruction word
Z14, and alarms.

__ Program 0000Z NOOOO

00002 ;

NOO10 GO X40- Z210;

NOOZO G71 Ul Ri:

NOO30 G71 P40 (140 UO.2 U-1 FBOO;
NOO40 GO X5 Z20;

NOOSO G1 25;

NOOBO GO3 X10 Z7.5 RZ.5:

NOOPO G1 29.5;

NOOBO GOZ X15 212 RZ.5:

NOOIO G1 Z14:

Not searched!
Data= 214
30000 TO100
_ ““Editina’mode
€ To return to the start of the program
Met_h_od 1 ) Reset |
In editing mode and program display page, pressthe Reset key L and the cursor returns to the

start of the program.
Method 2: Searching
(a) Select the editing mode;

T4
(b) Pressthe Program keylm ‘ to enter the program display interface;

0 0 0| 0/ S _
(c) Type address key and number key (the current program is

number 5);

(d) Press then key and the cursor returnsto the start of the program
Method 3: scanning
(1) Select the editing mode to enter the program display interface;
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0
(2) Press the address key and then the ! key, and the cursor returns to the start of
the program.

6.1.3 INSERTING INSTRUCTION WORD
Insert GO1 instruction before address X40 in the steps below:

Insert
Locate the cursor at X40, type GO1 and then press the Insert key = , as shown below:

~ Program 00002 NOOOO
0000Z ;

NOO1O GO GO1 JHO Z10;

NOOZO G71 U1l Ri:

NOO30 G71 P40 Q140 UO.2 W-1 FB00;
NOO40 GO X5 Z0;

NOOS0 G1 25;

NOOGO GO3 X10 27.5 RZ.5;

NOO?0 G1 29.5;

NOOBO GOZ X15 212 RZ.5:;

NOO9O G1 214;

Data=
S0000 TO100
Manual mode

6.1.4 DELETING INSTRUCTION WORD

To delete instruction word GO1.:;
1) Locate the cursor at GO1

Program 0O00Z NOQOO
DOOOZ ;
NOO10 GO F01 X40 Z10;
NOOZO G71 Ul Ri:
NOO30 G71 P40 (140 UO.2 U-1 FBOO;
NOO40 GO X5 Z20;
NOOSO G1 25;
NOOBO GO3 X10 Z7.5 RZ.5:
NOOPO G1 29.5;
NOOBO GOZ X15 212 RZ.5:
NHOO3O G1 214

Data=

S0000 TO100
Manual mode

Dielete
2) Pressthe Delete key to delete GO1 (the instruction word that current cursor points at), as
shown below
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Program 0O00Z NOQOO
DOOOZ ;
NOO10 GO {0 Z10;
NOOZO G71 Ul Ri:
NOO30 G71 P40 (140 UO.2 U-1 FBOO;
NOO40 GO X5 Z20;
NOOSO G1 25;
NOOBO GO3 X10 Z7.5 RZ.5:
NOOPO G1 29.5;
NOOBO GOZ X15 212 RZ.5:
NOOSO G1 Z214:;

Data=
S0000 TO100
Manual mode

3) To delete the characters in input buffer: 1f X1000 has been input in the input buffer, press the Delete key to delete
the last character, then, the character in the input buffer is X100, and press again to input X 10.

6.2. Deleting program
6.2.1 DELETING SINGLE PROGRAM

The operation follows:
1) Select the editing mode to enter program page;

- Program 00001 NOOOO
10001 ;

NOO10 G50 X100 2200;

NOOZO MO3;

NOO30 GO1 X134.12 2126.58;

NOO40 U10;

NOOS0 M30;

ra

Data=
S0000 TO100
Editina mode

0 0o 0 0o I
2) Type address key and number keys in sequence,

Dielete
3) Pressthe Delete key to delete program O0001.

6.2.2 DELETING LINESFROM THE PROGRAM

Delete from the character where the cursor locates to %semicolon. The operation isinvalid if the cursor locates the
name of current program.

The operation follows:

1) Select the editing mode, and move the cursor to the start N character to del ete
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Program 0O00Z NOQOO

DOOOZ ;

Too10

NOOZO
NOO30
NOO40
NOOSO
NOOGO
NOOYO
NOOBO
NOO9O

GO X410 Z210;

G71 Ul Ri:

G71 P40 (140 UO.2 WU-1 FBOO;
GO X5 Z20;

Gl 25;

GO3 X10 Z27.5 RZ.5:

Gl 29.5;

GOZ X15 212 RZ.5:

Gl Z214:

Data= H4

S0000 TO100
7 ,Edi,ti,”q mode

b, i
2) Input characters and

Dielete
3) Pressthe Delete key

:~ Program 00002 NOOOO

DOOOZ ;

NOOSO
NOOGO
NOOYO
NOOBO
NOO9O
NO10O
NO110
NO1Z0

Gl 25;

GO3 X10 Z27.5 RZ.5:
Gl 29.5;

GOZ X15 212 RZ.5:
Gl Z214:

Gl X21 217

Gl XZ6:

222

0 __D_ata=

SO000 TO1060
N Editi na mode

6.2.3 DELETING ALL PROGRAMS

The operation follows:

1) Select the editing mode to enter the program page

2) Type the address key

u.
in sequence;

Delate.
3) Pressthe Delete key

6.3. Program selection

If the system has several programs, you can select a program by searching.

Y
, Symbol key , number keys :

to delete al programs.
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6.3.1 SEARCHING
Take O0005 for an example,
(a) Select the editing mode;

T4
(b) Pressthe Program keylm ‘ to enter program display interface;

0O 0 5

(c) Type the address key and number keys in
sequence;

(d) Press the. key, and the searched programs appear on the LD (the system alarms if the
program doesn’t exist).
6.3.2 SCANNING
(a) Select the editing mode;

T4
(b) Pressthe Progran’]m ‘ key to enter the program display interface;
(c) Pressthe address key ;

(d) Pressthe " key to display next program;
(e) Repeat step ¢ and d to display the saved programs one by one.

6.3.3 CURSOR CONFIRMATION

1) Select the auto mode;
Program
PRG - .
2) Pressthe Program key to enter program directory page;

3) Press then, - or key to move the cursor to desired program name;

press the key to move cursor leftwards and press the key to move rightwards;
6.4. Program management
6.4.1 PROGRAM DIRECTORY

At
In non-editing mode, press the Program key Fm ‘ (and then press m-Mif necessary) to

enter program directory page. In this page, the saved program names in the system are displayed in
directory; each page displays up to 36 program names; if the number of saved programs exceeds 36,

pressthe “key to display other program names.
6.4.2 LOCKING PROGRAM

To prevent the program from unexpected modification and deletion, the system integrates
program switch. After editing the program, please turn off the switch (see the figure below) to lock
the program.
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Setting 00004 NOOOO
Parameter switch (W): \/OFF ON
Program switch (H): OFF »"ON

S0000 TO100
Manual mode

To set the program switch: Press Settings to switch to setting switch page, and press the key to
switch the state to off.

7. Knife bias and alignment

7.1. Fixed knife alignment
The fixed knife alignment is valid if the system parameter 45 is 0. The operation follows:

1 [ 1

= —
= —

Fig. A Fig.B
1) Sdlect a knife as the reference, and set the bias number in the knifeto 0 (e.g. T0100, T0300);
2) Locate the tip of the reference knife to a point (the knife alignment point), and measure the diameter "o (suppose
a=10), asFig. A;
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= = .00
3) Pressthe MDI key to enter the MDI mode, and press the Program key.prD (press if

6§ 5 0 X 1 o |2
necessary) to enter the MDI page; type , ’,

Insert. Start
and Insert key in sequence, and then press the Star key to set the actual values of axis X
and Z to the value to work piece coordinates
ositior. u
4) Clear the relative coordinates (U, W) (press the Positiol — turn page to relative position — —
Cancel H Cancel
Cancel — — Cancdl )

4) Press the K nife compensation key ™ ##=# {5 enter the bias interface, press the ../ key to move

cursor to select the corresponding bias number of the reference knife;

Insert.
5) Press the address key , number key , and then press the I nsert key to set the bias of axis X
of reference knife to 0

Insert.
6) Pressthe address key , number key , and then press the I nsert key to set the bias of axis Z

of reference knifeto O,
7) Move the knife to safe position, select another knife (set the bias number in the knife to 0) and move to the
alignment point, as Fig. B;
Eife :
8) Press the knife compensation™™ *=#%®. key and move the cursor to select the corresponding bias number of
the knife;

x Insert.

9) Press the address key and then press the I nsert key to set the knife compensation val ue of axis
X to the corresponding bias number;

Insert.
10) Pressthe address key and then press the Insert key to set the knife compensation val ue of axis

Z to the corresponding bias number;
11) Repeat step 7~10 to aign other knives.

7.2. Test cutting knife alignment
Thetest cutting knife alignment is valid if the system parameter 45is 1. The operation follows
(create work piece coordinates with surfaces of the work piece):

Surface B

/ Surface A
: f
4

* I

L

1) Select knife 1 as the reference to make the knife cut along surface A;
2) Take out the knife along axis X when axis Z is till, and stop the rotation of main axis;
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Eife
3) Press the K nife compensation key™™ ==& 14 enter the bias interface, and press thenn key to

move the cursor and select bias number (the bias number corresponding to this knifeis 101);

D Insert.

4) Typethe address key , number key and Insert key to set the knife biasin direction Z
to 0 and the current coordinates are Z0;
5) Cut along surface B with the knife;

6) Take out the knife along axis Z when axis X is still, and stop the rotation of main axis;

7) Measure the diameter "o (suppose a=15)

Eife
8) Press the K nife compensation key™™ ==& 14 enter the bias interface, and press thenn key to

move the cursor and select bias number (the bias number corresponding to this knifeis 101);

5 Insert.

9) Type the address key , number key-. M and Insert key to set the knife biasin
direction Z to 0 and the current coordinates are X15;

10) Move the knife to a safe position and change the knife;

11) Cut along the surface A in manual mode;
12) Take out the knife along axis X when axis Z is till, and stop the rotation of main axis;
13) Measure the distance "B ~ " between surface A and origin of work piece coordinates (suppose f “ =1)

Eife
14) Press the K nife compensation key™®# & {4 enter the bias interface, and press the key to
move the cursor and sel ect bias number (the bias number corresponding to this knife is +100);
- + M Insert. )
15) Press the address key , Symbol key , number key “and Insert key in sequence

to set the knife bias of axis Z;
16) Cut along the surface B in manual mode;

17) Take out the knife along axis Z when axis X is still, and stop the rotation of main axis;
18) Measure distance "o~ " (suppose o © =10)

19) Press the knife compensati on™™@ =& {4 enter the bias interface, and press then and .key to

move the cursor to select bias number (the bias number corresponding to this knife is +100);

x. U Insert.
20) Typethe address key , humber key-. y and Insert key in sequence to set the bias
of axis X;

21) Repeat step 10-20 to align other knives.

7.3. Knifealignment in mechanical origin
The knife alignment in mechanical origin is valid when the system parameter 45is2. The
operation follows:
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Surface B
[ [ — SurfaceA
i’ -7
r :}{:
Reset ,
1) Pressthe Resetl______ key to enter mechanical reset mode and return the two axes to the mechanical origin;

2) Select aknife and set the bias number in the knifeto 0 (e.g. T0100, TO300)
3) Cut along surface A with the knife;

Eife
4) Press the K nife compensation key*™ #5848, 1 enter the bias interface, and press the“n key to

move the cursor and sel ect bias number;

0 Insert.

5) Press the address key , number key and Insert key to set the bias of axis Z;
6) Cut along surface B with the knife;

7) Take out the knife along axis Z when axis X is till, and stop the rotation of main axis;
8) Measure distance "o~ " (suppose o =15)

Eife
9) Press the K nife compensation key™™ ==& 14 enter the bias interface, and press the“n key to

move the cursor and sel ect bias number;

x 5 Insert.
10) Press the address key , number key ] and Insert key to set the bias of axis X
11) Movethe knife to safe position;

12) Change another knife and set the bias number to 0(e.g. T0100, T0300)

Surface B1
e /_ Surface Al
: ¥l
ol = 7
3
—» —p
"H

13) Cut along surface A1 with the knife;
14) Take out the knife along axis X when axis Z is still, and stop the rotation of main axis; measure the distance
"B" (suppose=1) between surface A1 and work piece origin;
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15) Press the knife compensation key ™™ *=#% tq enter the bias interface, and then press the n
key to move the cursor and select bias number;

Insert.
16) Press the address key , Symbol key + , humber key ‘ and Insert key to set the
bias of axis Z;

17) Cut along surface B1 with the knife;
18) Take out the knife along axis Z when axis X is still, and stop the rotation of main axis;
19) Measure distance "a1" (suppose a1=10)

i i I{rm i i i
20) Press the K nife compensation key ™ =88t enter the bias interface, and then pressthe | .

key to move cursor and sel ect the bias number;

1 0 Insert.

21) Pressthe address key , humber key. ‘ and Insert key to set the bias of axis X;
22) Move the knife to safe position;

23) R step 14-22 to align other knives. ) o ) ) )

Note 1: the machine tool should have mechanical origin switch to perform the knife alignment
operation in mechanical origin. ) o )

Note 2; after knife alignment in mechanical origin, it is not possible to execute the G50
instruction to set the coordinates of the work piece

As shown below:

7.4. Editing the bias value

Press the Knife compensation key==#==5 tg enter the bias interface, and then press the
key to display bias 001~016
Knife compensation parameters
=i X z R
T +0000.000 +0000.000 +0000 .000
002 +0000.000 +0000.000 +0OOO .00
003 +0000.000 +0000.000 +0000.000
004 +0000.000 +0000.000 +0000.000
005 +0000.000 +0000.000 +0OO0 .00
006 +0000.000 +0000.000 +0OO0 .00
007 +0000.000 +0000.000 +0000.000
008 +0000.000 +0000.000 +0OO0 .00
Data=
 Positidi+0000.000 W +0000 . 000

oo oo -
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741 ABSOLUTE VALUE INPUT OF KNIFE COMPENSATION

1. Enter the bias interface, move the cursor to the compensation number to edit the bias value and

press the MDI I key to enter the MDI mode;

1 Pressthe addresskey . or Z , and then input the compensation value (allows radix point)

2 Press them key to display the compensation on the LCD.
For example: Input -20 in the X value of bias number T0202, and the operation follows:

Inthe MDI mode, type X-20 and then pressthe@ key to have the following page:
K nife compensation parameters

SN X z R
001 +0000.000 +0000.000 +0000 .000
T -0020.000 +0000.000 +0000 .000
003 +0000.000 +0000.000 +0000.000
004 +0000.000 +0000.000 +0000.000
005 +0000.000 +0000.000 +0000.000
006 +0000.000 +0000.000 +0000.000
007 +0000.000 +0000.000 +0000.000

008 +0000.000 +0000.000 +0000.000

Data

Position)+0000.000 U +0000 . 000

Do DS -

MDI mode

742 INCREMENT INPUT OF KNIFE COMPENSATION

1. Enter the bias interface, move the cursor to the compensation number to edit the bias value and

press the MDI I key to enter the MDI mode;

2. Pressthe address key 5 or Z , and then input the compensation value (allows radix point)

3. Preﬁthem key to display the increased value of the increment.

8. Automatic oper ation

8.1 Automatic running
Select the program with searching or scanning method
1 Searching (take searching program O0001 as an example)
A. Select the Auto mode;

T4
B. Pressthe ProgranJm ‘ key to enter the program page;

0 .
C. Pressthe address key and number keys 0, O, O, 1 in sequence;

D. Pre&then key to display the searched programs on the LCD (the system alarms if the
program doesn’t exist).
1 Scanning
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A. Select the Auto mode;

T4
B. Pressthe ProgranJm ‘ key to enter the program display interface;

0
C. Pressthe address key ;

D. Pressthe key to display the next program;
E. Repeat step 3 and 4 to display the saved programs in sequence.

8.1.1 AUTOMATIC RUNNING START

Start |
A. Pressthe Auto key to enter the auto mode and select desired program;

Reset Start |
B. PresstheResetl___ key and then pressthe Star key or external start key to make the
program run automatically.

8.1.2 AUTOMATIC RUNNING STOP
During automatic running, it may be necessary to stop the running of the program due to certain
reasons. This system provides several methods to stop the program.
1 By instruction (MQO0)
When the program section that contain MOO is executed, the rrogram stops automatic running,
Start |

and saves all mode functions and states. Press the Start key
the program resumes running.
1 By keys

on the panel or external start key,

Panse.
A. During automatic running, press the Pause key or external pause key, and the machine tool
isinthe following states:

(1) The machine tool feeding decelerates and stops,

(2) The timing pauses when the G04 instruction executes;

(3) The mode functions and states are saved;

Start
(4) Pressthe Startl_l key to resume the running of the program.

Reset |
B. PresstheReset key L

(1) The motion of all axesstops,
(2) Theoutput of M and S function isinvalid (may be set in the parameters that whether turn off
main axis positive/negative rotation, lubrication and cooling signals after pressing the Reset key
Reset |

L)

(3) The automatic running stops and the mode function and state maintain.

C. Press emergency stop button
When the machine tool is running, press the emergency stop button (if external emergency

stop signal is valid) if there is any danger or emergency, and the system enters the emergency stop
state immediately. At this moment, the machine tool stops moving immediately, and all outputs
(e.g. main axis rotation, cooling liquid) are turned off. Release the button to relieve the alarm, and
the system enters reset Sate.

Note 1: Please make sure that the failure has been eliminated before relieving the emergency

stop alarm;

Note 2: Before turning on/off the machine, press the emergency stop button to reduce the

electric impact to the equipment;
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Note 3: After relieving the alarm, please re-execute the mechanical reset operation to ensure the
accuracy of the coordinates (if the machine tool doesn’t have mechanical origin, do not
perform this operation);

Note 4: The function isvalid only when the value is set to 1.

8.1.3 AUTOMATIC RUNNING IN ANY SECTION

Under certain conditions, it is necessary to start running from a line in the processing program.
This system allows starting running from any section of current program. The specific operation

follows:
A. Pressthe Edit key to enter the editing mode, press the Program k to enter the
program display page, and then pressthe Auto keyl uto to enter the auto mode;

B. Move the cursor to the program section to start running (for example, to start running from NOO50,
move the cursor to instruction word NO050);

+ Program 0O00Z NOQOO
NOO10 GO X140 Z210;

NOOZO G71 Ul Ri:

NOO30 G71 P40 (140 UO.2 U-1 FBOO;
NOO40 GO X5 Z20;

10050 G1 25;

NOOBO GO3 X10 Z7.5 RZ.5:

NOOPO G1 29.5;

NOOBO GOZ X15 212 RZ.5:

NOOSO G1 Z214:;

NO10O G1 XZ21 Z217;

Date=

30000 TO100
 Menual mode

C. Move the knife to the end position after the previous program section of the current program
section has run.

D. If the current mode state isn’t consistent to the mode state before running this program section,
please perform the corresponding mode function and state;

Start |
E. Pressthe Start key to start the program.

8.1.4 FEEDING MAGNIFICATION REGULATION

During automatic running, you can change the running speed by regulating the feeding
magnification in this system, and don’t need to change the speed set in the program and parameters.
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I Feeding magnification regulation

ifi catinm. {L
Press the Magnification keyl and the -or _ﬂkey to adjust the feeding

magnification in 16 levels.

Pressthe ! key once to increase the feeding magnification by one level, until 150%;

Pressthe * key once to decrease the feeding magnification by one level, until O;
Note 1: the value specified by F in feeding magnification regulation program
Note 2: actual feeding speed = speed specified by F x feeding magnification

I Quick magnification regulation

ifi catioz.
During automatic running, press the magnification keyl to switch to quick magnification

regulation mode. Press the or ! key to adjust the quick magnification in four levels.

Press then key once to increase the feeding magnification by one level, until 100%;

Pressthe * key once to decrease the feeding magnification by one level, until FO.

8.1.5 MAIN AXISSPEED REGULATION

During automatic running, if the main axis speed is controlled by analog voltage, you can adjust
the speed of main axis.

Press theE ora key to adjust the magnification of main axis and change the speed. Y ou
can adjust the main axis magnification in eight levels (50%-120%)

¢ E
Press the.key increase the feeding magnification by one level, until 120%; press the
key once to decrease the feeding magnification by one level, until 50%
Note: the maximum output value of analog voltage = specified maximum output value of analog
voltage x main axis magnification

For example: set the system parameter 52 to 9999, execute the S9999 instruction, select 70% for
main axis magnification, and then the actual analog voltage output *10x70%=7V

Sate during running
8.1.6 SINGLE SECTION RUNNING

If it isthe first time to execute the program, please selection single section to avoid accidents by
programming efrors.
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Single
In auto mode, press the Single section key sesment. to light the single section running indicator in
state area, indicating that the single section running is selected; or enter the diagnosis interface—

machine tool panel page, and press the number key ‘ to select on for single program section.
During single section running, the system executes the current program section and then stops

Start |
running; press the Star key, the system executes next program section and then stops running;

repeat the operation until the running completes.
Note 1: for instruction G8, the single section stops in the center point;
Note 2: while execute fixed circle G90, G92, G94, G70~G76 instructions, refer to Programming

Description for the state of single section
8.1.7 PROGRAM SECTION SKIP

In the program, if you don’t want to execute certain program section but don’t want to delete it,
please select the program section skip. If the program section has the “/” symbol at the beginning of

Skip .
the section, press the Skip key " to turn on the skip indicator, and this program section is
executed automatically during automatic running

8.1.8 OTHER OPERATIONS

Cooling.
Cooling: inauto mode, press this key to switch the state of cooling liquid

9. Origin operation

9.1. Program origin
9.1.1 PROGRAM ORIGIN

When the part is installed on the machine tool, set the absolute coordinates of current position of the
knife with instruction G50 according to the relative position between the knife and work piece, and thus
the coordinates system of the work piece is created in the system. The current position of the knifeisthe
program origin, and return to this position after the program origin operation.

If the system doesn’t execute the program set by G50 after electrified, the system will send alarm
when executing the program origin: the program origin isn’t set with G50.

9.1.2 PROCEDURES OF PROGRAM ORIGIN

Reset ,

A. Pressthe Origin key to switch to program origin mode, and the “Program origin” text
appears in the bottom line of the page, as in the figure below:
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Current position (absolute coordinates) 00002 NOOOO

00002 NOOOO
X +0000. 000
/. +0000. 000

AXis X fast Origin Speed 2000 G code; GO0 ,G98
AXis Z fast origin speed: 7ane Processing pieces. @
Cutting time: 00 : 00 :00
30000 TO100
Program origin
3-9-1

2 4 !
B. Pressthe A or key to select the program origin of axis X or Z;
Note 1: the axis X and axis Z can’t return to program origin at the same time;
Note 2: after the program origin operation, the system cancels the knife length compensation.

9.2. Mechanical origin

The machine tool coordinates are the reference for the machine tool to calculate coordinates,
which are the inherent coordinates of the machine tool. The origin of the machine tool coordinatesis
the mechanical origin (or mechanical reference point), which is determined by the origin switch on the
machine tool. Generally, the origin switch is installed at the position of maximum travel in the positive
direction of axis X and axis Z (the origin direction can be set by relating system parameters)

9.2.1 PROCEDURES OF MECHANICAL ORIGIN

Reset ,

A. Pressthe Origin key to switch to mechanical origin mode, and the “Mechanical origin”
text appears in the bottom line of the page, as in the figure below:

Current position (absolute coordinates) 00992 HO000

00002 NOOOO
X +0000. 000
Z, —0000. 627

Axis X fast origin speed: 7000G code; GO0, 598
Axis Z fast origin speed: ?00@Processing pieces. ©
Axis X slow origin speed: £00Cutting time; ©0:00:00
Axis Z slow origin speed: 299 S0000 TO100
Mechanical origin

2 14
B. Pressthe A or key to select the mechanical origin of axis X or Z;
C. The machine tool moves in mechanical origin direction, returns to mechanical origin after signal
test, and then the axis stops moving.

Note 1: If the machine tool doesn’t have mechanical origin, do not perform the mechanical origin. To
Reset

stop the axis motion in the origin process, press the Reset key
button.

or emergency stop
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Note 2: after the mechanical origin operation, the system cancels the knife length compensation.

9.2.2 OTHER OPERATIONSIN ORIGIN MODE

[fulait
paskegatie |\ ain axis/positive: press this key and the main axis rotates in positive direction;

[Bulaity
a“"““'*P‘l\/lain axis/stop: press this key and the main axis stops rotating;
[Bulaity
haed
positie Main axis/reverse: press this key and the main axis rotates in reverse direction;
Cooling.
Cooling: press this key to switch the state of cooling liquid.

lacing « Replace knife: press this key to replace the knife manually.

In addition, in program origin/mechanical origin, you can also adjust the main axis
magnification, quick magnification and feeding magnification.

10. Data setting and saving

10.1. Data setting

10.1.1 OPTIONSIN SETTING INTERFACE
Setting page | (above figure):

00004 NOQOO

Setting
Parameter switch (W): V‘SFF v’ON
Program switch (H): OFF ON
manu 9840190
Settirge

A. Press the Setting key to enter the switch setting page;

B. Pressthe key to switch the parameter sate, and press the key to switch the
program state

Note: you can edit the parameters only when the parameter switch is on, and edit the programs only
when the program switch is on.

48
PDF {4 "pdfFactory Pro™ i A dww. fineprint.com.cn



http://www.fineprint.com.cn

ADTECHM A CNC4220 Machine Tool Operation and Test

10.1.2 SETTINGSIN GRAPH INTERFACE

Settirge
Press the Setting key to enter the graph interface, and then press the‘ﬂorm key to

display the graph parameter interface.
Setting method:

A. In MDI mode, pressthe ./ key to move the cursor to specified parameters,

B. Type the corresponding value;

C. Pressthe key to complete the setting

10.1.3 SYSTEM/DIAGNOSISPARAMETERS SETTING

Through the parameter setting, you can adjust the characteristics of the drive, machine tool, etc.
Setting method:

A. Turn on the parameter switch in the method described in Chapter 1.1;

Pararmeters

B. Select the MDI mode, press the Parameter key to enter the parameter interface, press

key to search for the page of required parameters;

C. Press the. . key to select desired parameter number

D. Input new parameter value;

E. Pre&the@ key to input and display the parameter value;

F. After setting all parameters, please turn off the parameter switch;
The setting method of diagnosis parameters is same to the setting of system parameters.
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11. File Manager

11.1. Connecting USB disk to PC

Press the Setting key to switch to parameter/program switch interface, and then press the Up/Down
key to switch to the File manager interface, asin the figure below:

Connecting USB disk to PC is selected by default, press the EOB to connect, and the USB
connection icon appears in the system tray of the PC. Open the USB disk to have two folders: ADT
and PRG, as in the figure below:

= TBHEE (H:)

HiE SEE ZFY O twWe IER@ R o
Qmt-© # Pwmipws XDD XO IE

HHIE (D) [ 1y V| %5] -Dpen

TR AL 9 IsmE: II,J PG

=

2 PR 0 FH | i AR

The ADT folder is used to save the update of machine tool. It is empty by default. To update,
copy the program ADTROM.BIN to this folder and then select the update program in the BISO
interface.
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The PRG folder is used to save the processing file of the user (G code).
To update the system, press the direction keys in File manager interface to move to “Read
external USB disk”, insert the USB disk with the update program file, and then press the EOB key.
Settings File manager
Connect USB disk to PC The controller reads external
USB disk. The controller is
Storage [ C test used as a PC to view the files
FESET SEIET in external USB disk. You can
delete, copy and update the
system, import/export
processing files and parameter
files, and back up system
programs. Pressthe # key to
switch the function menu.

Open the USB disk to display the file names in the directory and the sub-directories, as in the figure

below:

Current directorv: ush:\

TZ .HC

D1.CHC :

ADTROM .BIN t Previous

DICTIO™1 | Next

(EOB) Enter directory
(N) Createfile
(D)Deletefile
(CAN)Back
ush:

Press the Up/Down key to select files and sub-directory, for example, select ADTROM.BIN, press the
Down key for three times, and the ADTROM.BIN isin reverse video, asin the figure below:

Current directorv: ush:\

999 .HC

TZ .HC

D1.CHC t Previous

ADTROHM.BIN | Next

DICTIOD™1 <DIR> S G
(N) Createfile
(D)Deletefile
(CAN)Back

ush:s_

Press the “#” key to switch the menu, press the Up/Down key to select a function, and then press the
EOB key to execute the function, as in the figure below:
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999.NC

TZ.NC

D1.CHC Import processing fil

Export processing files

DICTIO™1 <DIR> I mport system parameters
Export system parameters
System program backup
System program update

ush:s_

Press the Down key to move the cursor to System update, and press the EOB key to update the system

program, as in the figure below:

999 .NHC

TZ .NC

D1.CHNC Import processing fil

Export processing files

DICTID™1 <DIR> I mport system parameters
Export system parameters
System program backup
System program update

ush:\ File transmission progress

The system restarts after transmitting the file; if the system is started with the USB disk, the new
program is executed after restarted, otherwise, please update the program in BISO.
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12. Processing examples

Process the work pieces shown in the figure below and the size of the material is ®30x50 mm.

Programming
According to the mechanical processing and the instruction description in this manual, create a
coordinates system of work piece as shown in Fig. 3-12-1, and the programming follows:
00001
M03S2000
T0101
N0010G0X40Z10
N0020G71U1R1
N0030G71P40Q140U0.2W1F800
N0040G0X5Z0
N0050G1Z-5
N0060G02X 10Z-7.5R2.5
N0070G1Z-9.5
NO080G03X 15Z-12R2.5
N0090G1Z-14
N0100G1X21Z-17
N0110G1X26
N0120Z-22
N0130X30
N0140Z-27
T0202
G70P40Q140
M30
%
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View saved programs

T4
In non-editing mode, press the Program key.m ‘ to enter program page, and press the

m. key to select program directory, as shown below:
Program directory 00004 N000O
Version:V2009.02.25 Hardware version:Verl.4
Current work area:0000L ibrary version:Verl.2
Saved programs:12 Remaining: 9988
Used storage: 2812 Remaining: 2094340

LA

i 0000z 00003 00004 DOGOS DOOOE
00007 DOOOS D0OOI 00011 DOO10 DOO1Z

_ S0000 TO100
Manual mode

View software version, saved programs, storage space, program names, and select processing
program.

12.1. Creating new programs

T4
In editing mode, press the Programrm ‘ key to enter the program page and press the

m to select program display mode, as shown below:
Program 00004 NOOOO
L0004 ;

NOO10 GO X0 Z-10;

NOOZ0 G71 UO.2 Ri;

NOO30 G71 P40 Q130 U-0.2 W-1 FBOO;
NOO40 GO X30 Z0;

NOOSO G1 X26;

NOOHO G1 25;

NOOT70 X21;

NOOBO X15 28

NOO9O Z210;

‘Data=
30000 TO100
Editing mode

Press the number keys O0001 and the page is as follows:
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—

Insert
Pressthe Insert key—'MS | to create anew program, as shown below:

Input according to the above program to edit the program, and the homepage of the program after
editing follows:

Pr&ssthem orm key to display other pages of the program.
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12.2. Program verification
12.2.1 GRAPH PARAMETER SETTING

Settirge
In MDI mode, press the setting key.

Graph parameters

Coordinates selection(®:X2,1:2X)
Scaling

Graph center X (work piece coordinate:
Graph center Z (work piece coordinates
Maximum X

Minimum X

Maximum Z

Minimum Z

X origin bias of graph

Z origin bias of graph

Data =

key to enter graph parameter page, as shown below:

to enter the graph interface, and press m

o054 HODDO
|0
1.000
20 (mm)
20 (mm)
300 (mm)
0 (mm)
300 (mm)
0 (mm)
100 (mm)
100 (mm)
S0080 TO100
Manual mode

Press the. or. key to move the cursor and select desired options of graph parameters.

For example, to st “Maximum X”, press the./

key to move the cursor to parameter
“Maximum X (actual size of the semifinished product is 135mm and the input value should be

s 0, s
higher than 135m; 150 is set here), type 1 . , in sequence and then press the
key to have the page below:

Graph parameters 00001 NoOoO

Coordinates selectiont®:¥Z,1:2X) ) 0

Scaling +  6.000

Graph center X (work piece coordinate 0 (mm)

Graph center Z (work piece coordinate 0 (mm)

Maximum X (mm)

Minimum X 0 (mm)

Maximum Z 188 (mm)

Minimum Z 0 (mm)

X origin bias of graph 50 (mm)

Z origin bias of graph 190 (mm)

Data= S6000 TO100

MDI mode
Graph parameters
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Set other datain the above method and the page after setting follows:
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Graph parameters 00001 NOOOO
Coordinates selection(@:X2,1:2X) %) 0
Scaling +
Graph center X (work piece coordinates) e (mm)
Graph center Z (work piece coordinates) 6 (mm)
Maximum X 150 (mm)
Minimum X o (mm)
Maximum Z 1igg (mm)
Minimum Z g (mm)
X origin bias of graph gg (Mmm)
Z origin bias of graph 199 (mm)
Data = $0000 TOZ0Z
Auto mode

12.2.2 PROGRAM RUNNING

Press the Auto| uto key to enter the auto mode, press the Setting key, and then pressm or

M to turn to the graph track page, preﬁn to start drawing, and press the Start key to make
the program run automatically. You can verify the program by displaying the graph track, as shown

below:
Graph 00001 NOOOO
z X +0060 000
2 0010 000
X
SSart drawmg .*T End emeeeeesnaeens Sﬂﬂﬂﬂ mzﬂz

Auto mode

Processed entity figure
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13. Connection test

External interfaces oo drive
Step drive gt

Frequency inverter

Main encoder

—

OL_rtput terminal board

Main axis |
PR

of" )| Man axisencoder Digital output
Axis ST ET IR LITITS Handhel d box

_ ”L'-'-'-"—‘-'jo_HandheId box Digital input F@{j— Oﬁ
AX' S Y S lll'l-ql;lll“-lll;i'l'Ill 'l o

USB disk USB communication Serial port

i Sy g | T 1

240 IF | 24V DC
= [

Connection diagram of machine tool

Connect to machin

XS1X axis: 15-core D-pin socket is connected to step motor drive or digital AC servo drive

XS2 Z axis. 15-core D-pin socket is connected to step motor drive or digital AC servo drive

XS3 USB communication updates software and transmits programs for the PC and CNC4220 controller
XS4 main axis encoder: 15-core D-pin socket is connected to main axis encoder.

XS5 input interface: 25-core D-pin socket limits each axis and input signals for other switching quantities.
X S6 output interface: 25-core D-pin socket outputs signals for switching quantities.

XS7 handheld box: 15-core D-pin socket is connected to the handheld box.

X S8 main axis: 9-core D-pin socket is connected to the main axis frequency inverter

X9 seria port: 9-core D-pin socket can import/export processing files.

XS10 USB disk: external USB interface can import/export processing files, system configuration files, or update
programs with external USB disk.

CNC4220 controller uses 24V DC power supply, and the internal power consumption is about 5W.

I nstallation precautions

Installation condition of electric cabinet

When design the electric cabinet, the distance between the rear cover and the case should be at least
20cm. It should be noted that the temperature difference between the inside and outside of the cabinet
shouldn’t exceed 10°C when the temperature inside the electric cabinet rises.

The electric cabinet should be able to prevent the entering of dust, cooling liquid and organic solution.
The electric cabinet should be equipped with fan to ensure internal air circulation.

The display panel should be installed at the place that the cooling liquid can’t spray on.
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When design the electric cabinet, please reduce the external electrical interference to avoid affecting the
system.

To avoid interference
When the system is designed, we have taken measures to shield space electromagnetism radiation,
absorb impact current, filter power clutter and other measures to avoid interference. It can prevent
the external interference to the system to a certain extent. To ensure that the system works stably,
please take the following measures when install the system:
1: Kegp the machine tool away from equipment that may cause interference (e.g. frequency inverter, AC
contactor, static generator, high voltage generator and section device of power lines). At the same time,
connect the switching power supply to the filter separately to improve the interference resistance of the
machine tool (see Fig. 1-4).
2: To supply power for the system through isolation transformer, the machine tool installed with the
system should be grounded, and machine tool and the drive should be connected to separate earth wire
from the connection point.
3: Interference suppression: connect RC loop in parallel on both ends of AC coil (0.01uF, 100~200Q, as
in Fig. 1-5); approach to inductive load when install RC loop; install reverse parallel freewheeling diode
on both ends of DC coil (Fig. 1-6); connect surge absorber in parallel at the winding end of the AC
motor (Fig. 1-7).

AC220V i
L |u ‘
= AC220V
Filter
| L N | + l —|_
Switching power supply Fig. 1-5
I — |
Fig. 1-4 l l l
|:|'|;I;|' - KI"."] "y b by
Surge
Vi absorber
+24Y Tul
Fig. 16 3
Fig. 1-7
Fig. 1-5

5: To reduce the interference between machine tool signal cable and strong electricity cable, please
follow the rules below for wiring:

Group Cable type Wiring requirement

Bind cables in group A separately from those in
group B and C, keep at least 10cm between
each other, or shield the cablesin group A

AC power cord

A AC coll
AC contactor
B DC coil (24VDC) Bind cables in group B separately from those in

group A, or shield the cables in group B; keep
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CNC4220 numerical control system integrates two step (or servo) motor drive interfaces (XS1 axis X

DC relay (24vDC)

the cables in group B as far as possible from
group C

Cable between the
stem. and. strong
ectricity cabinet

Cable between the
system and machine

tool

Bind cables in group C separately from those in

Cable between the | group A, or shield the cables in group C; keep a
systemand servo drive | Jeagt 10cm between the cables in group B and

Pogition
cabl

reedback group C and use twisted pair cables

Position encoder cable

Handwheel cable

Other

cables for

shielding
13.1. Motor drive connection test

and XS2 axis Z); control mode: direction + pulse (D+P); each interface pin has same function.

1. Function of drive interface pin

Wire
No.

1

2
3
4
5
6
7
8
9

10

Definition

symbol
PU+
PU-
DR+
DR-
ALM
ALR
ECZ+
ECZ-
PUCOM

24V +

Definition of drive interfaces

jo

1: P+ 1y q
i . 9, PUCOM
— o 10: 24V
2 s i O 11: 24v-
' o 12: EC&+
5, AL o

o 13: ECA-
o “ 14, ECB+
7. BCE+ || o ’
o o o 15: ECB-

ok

XS1 and XS2 interface
Function

Pulse signal +

Pulse signal -

Direction signal +

Direction signal -

Servo alarm signal axis X: IN34, axis Y: IN35
Alarm clearing axis X: OUT24, axisY: OUT25
Encoder phase Z input +

Encoder phase Z input -

Positive end of internal 5V power supply; can’t connect to external power
supply (drive for single end input)

Internal 24V power supply, connected directly to the 24V power
supply of the controller
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11 24V-
12 ECA+
13 ECA-
14 ECB+
15 ECB-

Internal 24V power supply, connected directly to the 24V power
supply of the controller

Encoder phase A input +
Encoder phase A input -
Encoder phase B input +
Encoder phase B input -

13.1.1 CONNECTION OF MOTOR, DRIVE AND CONTROLLER

Since there are many types of drives, the definitions of interfaces are different, but they all have direction signal cables
and pulse signal cables, as well as the control signal and drive enabling signal. Many drives don’t have this signal, and
it is possible to sdect the enabling mode by setting the drive parameters for some drives. The wiring mode of pulse

output signals:
1. Differential mode:

This mode is suitable for step drives with independent pulse and direction input and most servo drives. Use this
mode to get better anti-interference.

PU Firt f-w-. + G@
_ & (3
Pl il

Step motor drive
+
P+ Cit ] " >_
Pl Ci- _
IR+ CCH : >
IF- cCH- |

Servo motor drive

Note: Never connect any two of PU+, PU-, DR+ and DR-; otherwise, the pulse inter face will be damaged.

2. Single end mode:

This mode is suitable for the step drives that the anodes of pulse and direction are connected together.

PU_COM
PU-/CH-

IE-/CCH-

COM

1'.' *r

PUI

bl
Ll
¥yl

gz

) S

Step motor drive

Note: It isn’t suitable for the step drivesthat the cathodes of pulse and direction are connected together.
Certain drives connect the anodes of optical coupling input, i.e. the common anode connection. At this moment,
connect the wires according to the figure below and do not connect PU+ and DR+ together; otherwise, the pulse
interface will be damaged.

The common cathode connection, i.e. connecting the cathodes of optical coupling input together, isn’t suitable
for machine tool controller.
Please note that the PU_COM is only for the non-differential connection of the drive pulse; otherwise, the
controller will be damaged.
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The wiring diagrams of some drives are shown below.

L i R -
2 g
Nl g T 0)
CNC4220 —1* 3
i i [
X S1 interface B
ﬁ PL
|| = '+
0]
£
PlI- |2 n T 124)
T
— X ¥
DR -
R |e % *w— >_J:
Q (2]
XX L
| T
MR |5 N S 8
— O <
[ = 2 5
=4 o]
A7 | 8 B
F 134y Q
v+ |10 3)( [ %
11 .Fl”
2y |11 U i
5 O
{1l
IE pe 107 |
= O
r <
D
¥ o
=
©
=
Drive
N2

== B

! l':“:‘*
o
~

AXis X servo motor

1

Encoder

CNC4220
XSl interface

AL 8

4E | B

HE- (7

ELZ | &
24v+ (10
- |11

a

=&

ndul jemod

frt
b
pus ndul eubis

o [

(an)

o

(1)

1217TH

1171

AN

A1)
g
1T 0®
v g

— O
T

p— L )
Drive
ChZ

e M

SALIP JOJOW OAJS X SIXY

=
Axis X servo motor CSM'} @Encoder
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|~

e ¢

Axis X servo motor Axis X servo motor

CNCA2AD CHC4220
XSl interface XSl interface
: i LE
we+ | = DE+ oho |3 }G{ || || = DR+
W= | 4 ><>< II DR— M- |4 — DR
B+ |1 PU+ |1 (I
mo|2 >O<’ FU- P |2 ><>< Flu
> >
. .
7] 7]
AC1 0 AL4E-1107 x 2
AC1 ; g !
i ML < S
AC2 O—— ACI5 3 DC24V ~DCBOV+ O— ¥+ 3
AC2 O——aCls g pczdv~pegoy O— ¥ S
— A 5 Mg
PO - B
B+ B+
\[ B- R

Example 3: Connection of CNC4220 and Example 4: Connection of CNC4220 and
Q2BY G1106M step drive Q2BY G808M step drive

Motor drivetest
13.1.2 SETTING AND CALCULATION OF ELETRONIC GEAR
RATIO

After connection, check again according to the wiring diagram. If the connection is proper, check the rated working
voltage of the drive (this procedure is easy to be neglected, and thus cause severe damage and delay the test). If the
supply voltage accords with the rated voltage, please set the drive in this method: First, set the parameters of the drive
according to the rated parameters of the motor, such as rated rotation, torque and current. The objective of thetest isto
make the motor drives the work piece moving in specified instructions. We would like to introduce a new term,
electronic gear ratio (similar to functional mechanical gearbox). Because the motors and mechanical transmission ratios
are different, the unit pulse movements are different; therefore, it is necessary to select specific transmission ratio and
motor during machinery manufacturing. The electronic gear ratio has solved this problem. The minimum instruction
unit of this systemis 0.001mm. A calculation formula follows:

MR Pulses of every rotation of motor XGear at screw end

ChD Motion distance of every rotation mm*1000 ~ Gear at motor end

CMR: Instruction magnification coefficient (system parameter 1 and 3)

CMD: Instruction frequency division coefficient (system parameter 2 and 4)

The movement of every rotation is the lead of the screw

Gearsat screw end (indirect connection, has rotation ration)

Gears at motor end (indirect connection, has rotation ration)

If 403BM two-phase step drive and 56 two-phase motor, the screw lead is 4mm and the direct connection
transmission ratiois 1:1

It is known from the manual of 403BM drive that the base working voltage is DC40V, and six coefficients are
2, 4, 8, 16, 32 and 64 respectively. The working current of the motor can be set. The step distanceis 1.8° and
the rated current is 3A. The drive uses 32 subdivisions and the current is set to 3A, and the electronic gear
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ratio is 200* 32/4* 1000=7/5; and CMR=7, CMD=5.

If the numerator of the electronic gear ratio is larger than the denominator, the top speed that the system allows will
drop.

If the numerator of the electronic gear ratio isn’t equal to the denominator, the positioning accuracy of the system will
drop.

To ensure the positioning accuracy and speed index of the system, if the digital servo with eectronic gear ratio
function is equipped, please set the electronic gear ratio to 1:1 and set the calculated electronic gear ratio into the
digital servo.

If step drive is equipped, please use the drives that have step subdivision function, select reasonable mechanical
transmission ratio, and set the dectronic gear ratio of the system to 1:1 to avoid significant difference between the
numerator and denominator of the electronic gear rétio.

13.1.3 ACCELERATION/DECELERATION FEATURES
ADJUSTMENT

Adjust the system parameters according to the features of the drive and motor, as well as the load of the machine
toal:

System parameters 10, 11: quick moving speed of axis X and axis Z;

System parameters 14, 15: linear acceleration/deceleration time constant when axis X and axis Z are moving in high
speed;

System parameter 7: accel eration/decd eration time constant of cutting feeding and manual feeding;

System parameter 6: Start/stop speed of acceleration/decel eration of cutting feeding;

The larger the acceleration/deceleration time constant is, the slower the acceleration/deceleration is, the lower the
impact of machine tool movement is and the lower the processing efficiency is; the smaller the
accel eration/deceleration time constant is, the faster the accel eration/deceleration is, the higher the impact of machine
tool movement is and the higher the processing efficiency is.

If the time constants of acceleration and deceleration are same, the higher the start/stop speed of the
acceleration/deceleration is, the faster the accel eration/deceleration is, the higher the impact of machine tool movement
is and the higher the processing efficiency is; the lower the start/stop speed of the acceleration/deceleration is, the
dower the acceleration/deceleration is, the lower the impact of machine tool movement is and the lower the processing
efficiency is.

The principle of acceleration/dece eration features adjustment is to reduce the acceleration/deceleration time constant
and increase the start/stop speed of the acceleration/deceleration properly to improve the processing efficiency on the
premise that the drive doesn’t alarm, the motor doesn’t desynchronize and the machine tool movement doesn’t have
obvious impact. If the time constant of the acceleration/decderation is too low, or the start/stop speed of the
acceleration/deceleration is too high, it is easy to cause drive alarm, motor desynchronization or machine tool vibration.
When the matched step motor drives the device, if the quick moving speed is too high, acceleration/ deceleration time
constant istoo low, and the start/stop speed of acceleration/decd eration is too high, the motor may be desynchronized.
If AC servo drive devices are equipped, please set the start/stop speed to a high value and set the acceeration/
deceleration time constant to a low value to improve the processing efficiency. To get the perfect acceleration/
deceleration features, please set the acceleration/ deceleration time constant to O and adjust the acceleration/
deceleration parameters of the AC servo.

Acceleration/deceleration control

System parameter 10: quick moving speed of axis X (unit: mm/min)

System parameter 11: quick moving speed of axis Z (unit: mm/min)

System parameter 14, 15: linear acceleration/ deceleration time constant when axis X and axis Z are moving in high
speed

System parameter 9: top cutting feeding speed of axis X and axis Z (unit: mm/min)

System parameter 7: feeding accel eration time constant; if this value is 0, no acceleration is performed (unit; ms)
System parameter 6: start speed of accel eration and stop speed of decel eration during cutting feeding (unit: mm/min)

13.1.4 TROUBLESHOOTING FOR MOTOR DRIVE

I. The motor doesn’t work, or stops soon, and accompanied with hum.

Analysis. The reasons may be:

A. The power supply or wiring of the motor has problem, for example, the pulse cable isn’t connected properly. The
drive enabling signal isn’t connected properly.

B. The drive parameter setting has problem, such as the control mode (in position control mode), motor enabling mode,
etc.

C. The motor stops soon and hums. The machine tool controller is still working normally, the coordinates still change
according to the program instructions, this is because that the step motor and its load have inertia, and thus the motor
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can’t start and stop immediately during working, loses steps when it is started and exceeds steps when it is stopped. To
solve the problem: through an accel eration and decel eration process, start with low speed, accelerate to a certain speed
and then decelerate until stopped. The reasonable and smooth accel eration/deceleration contral is the key to ensure the
reliable, efficient and accurate running of the step driving system.

First, check whether the power supply of the drive is normal, and then check whether al the cables of the drive are
connected. Refer to the drive instructions to check whether it is necessary to connect enabling signal. If yes, please
follow the instructions (the drive interface of the system doesn’t have dedicated enabling port, but 24V and 5V DC
voltages are available). Then, check whether the working mode of the drive is position control mode and direction +
pulse mode. Please select internal power enabling mode if servo is used. If the motor desynchronizes, please modify
the start speed, c‘ui ck moving, feeding speed, maximum feeding speed and acceleration time of axis X and axis Z.

I1. The motor only runsin one direction

Analysis. This is because the direction signal can’t be changed. Please check whether the direction signal DR is
connected normally.

Method: Measure the DR+ and DR- voltage signals with a voltmeter and then press the positive/negative movement
key of the axis, and the polarity of the voltage shall change. If the polarity doesn’t change, the system has fault. Please
contact the system manufacturer. If the polarity changes, the drive has fault.

[11. Driveaarm

Please refer to the drive instructions to check the alarm reason, €liminate the fault and clear the alarm (the system drive
has a drive alarm reset signal and you can press the Reset key to clear)

13.2. Hard limit function

The hard limit function consists of two hard limit travel switches, which are positive limit and negative limit.

Axis Z positive limit travel switch

s |2 ~&, @58
Digital input wiring board Xis Z negative limit travel switch
ADT-9125 i | 2 X857
CNC4220 XS5 interface Axis X positive limit travel switch
L 088
xis X negative limit travel switch
y - \‘Q\ {sh 1

O
GND
13.2.1 ENABLING HARD LIMIT FUNCTION

The hard limit function is controlled by system parameters. Set the system parameter 22 hard limit enabling to “1” to
enable the hard limit function, or set to “0” to disable the function. The system parameter 23 is hard limit effective level.
Set the value (NO: 0, NC: 1) according to the actually connected switch type (NO, NC). After setting the hard limit
param<|=,ters, move to the limit switch of every axis in low speed manually and check whether the parameters are set
properly.

To move to the positive limit switch of axis X, when the positive limit switch is enabled, axis X stops moving
immediatdy and alarms, and won’t move to the positive direction. To solve the problem, move to reverse direction to
leave the limit switch, and press the Reset key to clear the alarm.

TAlarminfo 00009 NOOOO

82- Axis X positive direction overtravel

S0000 TO100
Alarm MDI mode
Alarminfo display
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Input point tate

XZER IN1 ZZER 1IN3 5T DIQP WOPJ NOQPJ

To1l ToZ T3 To4 TOs Toe TOY TOd

[ /om0 IC I ]

XLMT-XLMT+ZLMT-ZLMT+ INZO0 INZ1 DITW 5P

AALM  YALM ZALM UALM XECa XECB YECa YECH

ZECA ZECB WECA WECE XHOM YHOM ZHOM WHOM

Input point state after positive limit of axis X

13.2.2 TROUBLESHOOTING FOR HARD LIMIT

A. Hard limit function isinvalid: please check the system parameters ---- whether the hard limit enabling is set to 1; if it
is0, please select 1 to enable the hard limit function.

B. The limit of certain directions is invalid; the limit in one of the four directions is invalid. This means that the
parameter settings are proper. Please check whether the cables in the invalid direction are connected and whether the
switch is damaged. Please note that the hard limit levels of axis X and axis Z are set by two parameters separately, and
thus the limit switches of same axis shall be in same type (NO or NC). Check whether the limit switch is connected.
For your safety, please enable the hard limit function, move the axes to the center position manually and then switch to
MDI mode. Switch to the input point interface, press the limit switch of every axis with hands, and the controller sends
alarmtone. If there is no change, please check the corresponding external wiring. If the external wiring is proper, please
check whether the machine tool input port is damaged. If yes, contact the system manufacturer.

13.3. Mechanical origin adjustment
As connected in the figure bel ow:

+2%’DC
Axis Z origin approach switch
[
SQ2
Z
3 ——sToPg —
Axis X origin approach switch
»
Digital input terminal board ? SQ1
||_X STOPO .
ADT-9125
CNC4220 XSbinterface o5 | INCOM ©
GND

Adjust the parameters according to the effective level of connection signal, origin mode and direction:
13.3.1 ORIGIN PARAMETER SETTING

System parameter 32: Origin mode
=0: Return to machine tool origin directly
=1: Single switch returns to mechanical origin

=2: Deceleration switch and servo origin return to mechanical origin
System parameter 33, 34 effective level of deceleration signal when return to mechanical origin
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= 1: effective when disconnected from OV
= 0: effective when connected to OV
System parameter 41, 42: axis X and axis Z return to reference coordinates
System parameter 35, 36: select positive or negative for the origin direction of axis X and axis Z
System parameter 37, 38: high speed when axis X and axis Z return to origin
System parameter 39, 40: low speed when axis X and axis Z return to mechanical origin
After confirmed that the hard limit function and origin signal are effective, it is possible to

perform the mechanical origin operation.

Check whether the origin switch is connected properly. For your safety, please move the axes to the center position
manually and then switch to MDI mode. Switch to the input point interface, press the origin switch of every axis
with hands, and the controller sends alarm tone. If thereis no change, please check the corresponding external wiring.
If the external wiring is proper, please check whether the machine tool input port is damaged. If yes, contact the
system manufacturer. Perform the origin operation if the input signal is correct.

Generally, the mechanical origin is installed at the position of maximum travel. The effective travel
of the origin block is a least 25mm. To ensure the accurate origin, please ensure sufficient
deceleration distance, so that the speed can be reduced. The higher the mechanical origin speed is, the
longer the origin block is. Otherwise, the origin accuracy will be affected because the system
acceleration/deceleration and machine tool inertia make the mobile extension units cross the origin

block and no sufficient deceleration distance is reserved.
The diagram that uses one approach switch as the deceleration and origin signal at the same time

follows:
\\ Direction to mechanical origin

1

L2 - =20mm

¥

W AV A

Metal sensing block installed on the machine tool dlide

PNP-NC type approach switch Connect to +24V

DECnh
ConnecttoOV

|. The mechanical origin when use one approach switch as the origin signal
(D The diagram follows:
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I
_ /

about 8mm

| | Metal sensing block installed
on the machine tool

NC type approach switch Direction to mect_wenical origin
Connect to +24V
DECN signal }
Connect to OV
@ Origin process

A: Select the mechanical origin mode, press the manual forward feeding key, and the corresponding
axis moves to origin in high speed
B: When the approach switch detects the block for the first time, the speed drops immediately and
runs in fixed low speed reversely
C: When the approach switch leaves the block, runs reversely in the decelerated speed, and starts
checking the origin signal
D: When the approach switch detects the block for the second time, the origin signal is valid, the
movement stops and the mechanical origin operation completes

I1. Use one approach switch and servo origin as the mechanical origin of origin signal
A: Select the mechanical origin mode, press the manual forward feeding key, and the corresponding
axis moves to origin in high speed
B: When the approach switch detects the block, the speed drops immediately and runs in fixed low
speed, and starts checking the origin signal
C: When it detectsthe servo origin for the first time, it runsreversely in fixed low speed
D: If no servo origin signal is detected, it runs reversely in fixed low speed, and starts checking
the servo origin signal (DEC). When it detects the servo origin signal for the second time, the origin
signal is valid, the movement stops and the mechanical origin operation completes.

13.3.2 TROUBLESHOOTING FOR MECHANICAL ORIGIN

A. The origin direction is reversed: the parameter of origin direction is reversed; please modify
the parameter.

B. The motor desynchronizes in the origin process: the origin speed is too high; please change it
to appropriate value.

C. Overtravel occurs in the origin process: the origin switch is invalid; please check whether the
origin switch and wiring are normal

13.4. Rever se clearance compensation

Measure with dial indicator, dial gauge or laser detector. The reverse clearance should be
compensated accurately to improve the processing accuracy. Therefore, it isn’t recommended to
measure the reverse clearance of screw in handwheel or single step mode. Please measure the
reverse clearance in the method below:
Edit program:

00001,

N10 G01 W10 F800;

N20

W15;

N30

W1,

N40

W-1;
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N50
M30.
Set the error compensation of reverse clearance to 0 before measuring;
For single section program, find measurement reference A after positioning for two time,
record current data, run Imm in same direction and then run 1mm to point B in reverse
direction to read current data.

A
> > > .
Reverse position
Position of reading data : /'*"
B

Diagram of reverse clearance measurement method
Error compensation of reverse ciearance = | aata recoraeu ny point A-aata recorded by point
B |; if the clearance error isn’t O, please modify the values of parameter 43 and 44 (unit:
pulse); if the clearance is too big, increase the values of parameter 43 and 44, or else
decrease the values until the error compensation of reverse clearanceis 0.

Note: Re-check the reverse clearance when the machine tool has been used for three months.

13.5. Drive protection settings and checking

Drivealarm signal _ _ _
The drive alarm function is always on and can’t be disabled, but the alarm effective level can be set in
the parameters. When the system is working and detects drive alarm signals, it compares with the
effective level set by the parameters and displays the corresponding alarm signals if it accords with the
parameter value. In‘auto mode, it stops running and sends alarm. Press the Diagnosis key to view the
tarllarglln info and check the reason of the alarm. When the fault is eliminated, press the ReSet key to clear

e alarm. .

Alarminfo 00009 NOOOO

46— Axis X positiverdirection overtravel

. . 50000 T0100
Alarm Auto mode
Axis X alarminfo
Input point state

¥2ER 1M1 ZZER IN3 3T DIQF WQPJ HQPJ

Tol To2 To3 TO4 TOS Tob TO? TOG

XLMT-XLHMT+ZLMT-ZLMT+ INZ0 INZ1 DITW SP

[ I | I [

AALH  YALM ZaALM UALM XECA XECB YECA YECH

ZECA ZECB WECA WECE XHOM YHOM ZHOM WHOM
Axis X alarm signal AALM input valid
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Parameters. system parameter 30 and 31, axis X and axis Z alarm level. Default: “0”, low level is
effective; if the alarm is high output level, please change this parameter to “1”.

13.6. Main axisencoder
Wiring diagram of main axis encoder

Definition of main axis encoder interfaces Rotation encoder
LON i
% 88 N 5V~
18: N : e
14; NG o« avt
13 5v-  |[of® 6 L 7
! a: BCZ+
12: 5V+ I 6 ) Zt
11: 5v+ . & BLG- B-
10: 5V- o Jz: ECBH B+
9: 5V- . " 2 ECA A-
) 1: ECAT AF L
Parameters
System parameter 60: wire number of main axis encoder; please set according to the value marked on
the encoder label.

13.6.1 TROUBLESHOOTING FOR MAIN AXISENCODER

No main axis rotation display: Check whether the cable connection is normal; if yes, enter the main axis
encoder test interface in the diagnosis interface. Rotate the main axis manually, the main axis encoder
counter takes count in normal condition, and the stats of phase A and phase B flash. If there is no change,
please check whether the power supply of the encoder interface is normal. If yes, check the differential
output signal of phase A and phase B. During low speed rotation, the voltage changes a little. If the
power supply is normal and the driving voltages of phase A and phase B change, the input port of

machine tool may be damaged. Please contact the system manufacturer.
Main axis encoder test

Main axis encodep000000 | I I |

Handheld box test
0.1 X 0.1 ¥ 0.001 Z Start A

Btop Emc  HHDA HHDEB

H an dWh e 0000000

The system doesn’t respond to any operation when running screw thread instruction

Reason: when lathing screw thread, system checks the signal of screw head (encoder axis Z signal). If
the rising and falling of phase Z signal aren’t detected, the program stays in circle detection state
(because the phase Z signal of the encoder is very narrow) and doesn’t respond to the key-pressing.
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Please check whether the connection of phase Z signal isnormal. In main axis encoder test interface,
pressthe Z key to enter the main axis encoder origin signal test method, as in the picture below

Main axis encoder test
Main axis™ 6006397 |

encoder
Handheld box test

0.1 X 001 Y 0001 Z Start A

Btop Emc  HHNDA HHDEB

Handwheel  oooo000
Main axis encoder origin signal is nor mal

Rotate the encoder for four circles in low speed manually and the information in the picture below
appears in normal condition. If the prompt that main axis encoder origin signal is normal doesn’t appear
after four circles, the phase Z signal of the encoder or the controller may be damaged. Please change the

encoder.

Main axis encoder test
Mainaxis — gge9000 ]
encoder
Handheld box test

0.1 X 0.01 Y 0.001 Z Start A
[N | N |

Btop Emc  HNDA HHDEB

Handwhed 900000 _
‘Main axis encoder origin signal test; please :
‘rotatethe encader for four circles

13.7. Main axiscontrol

13.7.1 WIRING DIAGRAM
(Analog voltage, position, brake signal, positive/negative rotation control)

Definition of analog main axis interfaces Connection of CNC4220 frequency inverter
CRC4220 (ﬁ (Analog main axis) (VE—Q1
= o Freniiencv inverter sianal interface

1+ DAOUTI X538 X T N 4%
9. DAOUTE 1 | DADUTL —

{ } VI1
3. W y |pacuTz AV .
4 OV- 3 |24v- e M
5: Eﬂlr "1 24];_ 1 -

F|21¥ — |

X8 interface
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[ ]

arl K1 .
-1 E—K TI1 L1+
| 12 @ LEL Lz
4 Mg e—L3a L2
| vs
PE TS - * &
| o T ) s
-]
—~—'B
L | i ELl
L = T e
YA | si=
""hﬂ < 8 L
ru electromagne ~E | @ g =
T tic brake q | ‘ﬂ%j 23
(K] W
Multi-section %1 o e HOMEB
Fm|:| control main orvuw
axis
SB](Green) SBm(Red) T i
111 -T__ 0 T g
14
o s |
KA M2 _Frequency_ _
= inverter main axis
|_ — =1
KAT  xag  KAS  mad KA3 RAZ KM
+24¥ 0 » ¥ ’ . » .
7 VIG -

Jin

&
L |
miE
L |

e

Note: =
1. KA center relay, DC24V
2. VD freewheeling diode L bk i
ZF [ 1 =L _ EE [ ]
GNDO 8 € 8K 8 gk @i o <
SR 2 32 S 22 Q@. =2
a 5 5 a 5 a 5 o= E‘B 5 g- 5
R R TR R R R R
Pz 2 2 2 F °
THIT M | MA3 | ME2 | mdd MOS | WO4 L35

[iNE:

20 7 6 5 4 3 2 1

ADT-912n (machinetool output terminal board)
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13.7.2 MAIN AXISPARAMETER SETTING

Main axis control mode (system parameter 58)
Multi-section speed control mode
Two modes are available:
A: Four sections direct output
B: BCD coding output (16-section speed)
Stepless speed regulation mode: analog voltage control mode
If the parameter value of main axis control mode is set to O, it is controlled by four-section speed. If the
value is set to 1, it is the stepless speed regulation controlled by analog quantity. If the value is 2, it is
controlled by 16-section speed. If the value is 3 (DC drive main axis motor stepless speed regulation
mode), M03 output terminal controls the positive/negative rotation of main DC motor (if the logical state
is 0, the main axis rotates forwardly; if the logical state is 1, the main axis rotates reversely) and M04
terminal controls the start and stop of main axis. To make the motor rotate, give start signal to the signal
in specified direction. If the output logic of M04 terminal is 1, the main axis is started; if it is O, the main
axis is stopped. See the table below for the control logic

Function MO3 connection end | M04 connection end
Main axis forward | 1 1

rotation MO3

Main axisreverse | 0 1

rotation M04

Main axisreverse | Z 0

rotation M05

Maximum rotation of main axis (system parameter 59) ---- the maximum rotation (r/min) of the main
axis in analog voltage control mode; this parameter shall match the actual value to get the perfect V/S
linearity.
13.7.3 CALIBRATION OF ANALOG VOLTAGE
Set the regulation value of system parameter 97 main axis analog voltage to 1, and then press the
parameter key to enter the parameter table of main axis analog quantity, and then switch to MDI mode
and stopped sate. S
Main axis analog 00001 NOOOO
quantity parameter table 1

0% [+ 0.080 (5% |+ 0.470 |10% 15% |+ 1.340

20% [+ 1.790 [25% |+ Z.250 |30% 35% |+ 3.170

40% [+ 3.050 [45% |+ 4.130 |50% N (55% |+ S.l20

a0% [+ 5.620 [65% |+ 6.140 [70% 75% |+ 7.190

g0s [+ 7.730 [85% |+ §.Z80 |90% 95% |+ 2.400

100% |+10. D00

S0000 TO100
MDI mode

The percentages in the table represent the ratio of theory output voltage and maximum voltage. Pressthe
direction keys to select a percentage, use a multimeter to record the corresponding voltage and output to
the table in the right. As in the figure above, press the direction key to select 50%, and the voltage
measured with the multimeter is 4.62V. If it is same to the value in the table, it is not necessary to
change. If not, input the measured value into the cell corresponding to 50%.

The system shares two lines of analog voltage, and there are also two calibration parameter tables. Press
the Up/Down key to switch the tables. If the parameters are in disorder, press the Reset key in MDI
mode and stopped state to restore the default values. After the voltage calibration, set parameter 97 to O.

74

PDF {4 "pdfFactory Pro™ i A dww. fineprint.com.cn


http://www.fineprint.com.cn

ADTECHM A CNC4220 Machine Tool Operation and Test

13.7.4 TIME SEQUENCE AND V/SCHARACTERISTIC DIAGRAM

MO3 | | Brakeoupiitime
MOS 77/
Mﬂ4 Elmul - = 1 -Iif'll—l‘lbrﬂ—f
Brake delay time
A
10V
Output time
: Maximum
rotation of main
axis
0w e,
g
50 Characteristic diagram of stepless speed S
reaulation V/S
13.7.5 TABLE OF MULTI-SECTION SPEED REGULATION STATES
Control mode Speed Output port state
Four-section Position M41 M42 M43 M44
speed control 0 0 0 0 0
S1 0 0 0 1
S2 0 0 1 0
S3 0 1 0 0
4 1 0 0 0
16-section speed SO 0 0 0 0
I
contro 1 0 0 0 1
S2 0 0 1 0
S3 0 0 1 1
A 0 1 0 0
S5 0 1 0 1
S6 0 1 1 0
S7 0 1 1 1
S8 1 0 0 0
S9 1 0 0 1
S10 1 0 1 0
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S11
S12
S13
S14
S15

1

N

1
0
0
1
1

N =)

R O kR O R

13.7.6 TROUBLESHOOTING FOR MAIN AXISCONTROL

This part mainly involves the settings of frequency inverter, few involves the parameter setting of
machine tool control, and except the analog voltage, the state change of output signals of machine tool
controller can be checked in output point state interface.

13.8. Chuck control
13.8.1 WIRING DIAGRAM

o .
Bl U WLNE
L
o
o 25 ——O0+24¥
>
ot R
S| 2
o= 3 v
shel o | e ammn
=85 ey |0
_c | -
= 7 N
SA1 Release signal
B -

GND

FAg
+24¥VOo———

Note:
1. KA center relay, DC24V
2. VD Freawhedling diode

E&8

¥

e

pasespJ onyD
paduwelo »onyo

oUT
i

W13 HiZ

25

ADT-9125 XS (machine tool output terminal board)

13 12

13.8.2 CHUCK PARAMETER SETTING
Check the clamping setting of chuck is “0” or “2” (do not check the clamp in position signal). The
shadow part is the chuck clamping time and controlled by the parameters. The output time sequence is
shown in the figure below.
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| Chuck mode 0 | Chuck mode 2

W13

Mi2

M13

padure|o
padure|o

M13

pases ey

] PesesRd

M1z
| Chuck mode 1

Q o
5 MIB—I— g
8 O
& M1D 2
2 V13 2
g Mz ] g

Chuck mode “0”: continuous output control mode of internal chuck; chuck mode “1”: continuous output
control mode of external chuck; chuck mode “2”: inching output control mode of internal chuck; chuck
mode “3”: inching output control mode of external chuck

The difference between “0” and “2” of chuck clamping settings: if “2” is selected, main axis and chuck
areinterlocked.

If the chuck clamping setting is “1”, check the clamping in position signal. The principle of the four
working mode follows:

Chuck mode 0: while executing clamping instruction M12, open XS6-12 port and close XS6-13 port,
and check the clamping in position signal pin XS5-8. If the clamping signal is detected in the clamping
time of the chuck, the M12 instruction is executed; otherwise, send alarm info “chuck clamping
overtime”.

Chuck mode 1: while executing clamping instruction M12, open XS6-13 port and close XS6-12 port,
and check the clamping in position signal pin XS5-7. If the clamping signal is detected in the clamping
time of the chuck, the M12 instruction is executed; otherwise, send alarm info “chuck clamping
overtime”.

Chuck mode 2: while executing clamping instruction M12, open XS6-12 port and close XS6-13 port,
delay chuck clamping time and then clock the XS6-12 port, and check the clamping in position signal
pin XS5-8. If the signal is valid, the M12 instruction is executed; otherwise, send alarm info “chuck
clamping overtime”.

Chuck mode 3: while executing clamping instruction M12, open XS6-13 port and close XS6-12 port,
delay chuck clamping time and then clock the X S6-13 port, and check the clamping in position signal
pin XS5-7. If the signal is valid, the M12 instruction is executed; otherwise, send alarm info “chuck
clamping overtime”.

Note: when check the chuck clamping parameter settings: 0- do not check, do not interlock with
main axis, 1- check the clamping signal and interlock with main axis, 2- do not check the clamping
signal but interlock with main axis, 3- check the clamping signal but do not interlock with main
axis

13.8.3 TROUBLESHOOTING FOR CHUCK CONTROL

The chuck control is comparatively simple and its main 1/O signals can be checked in the diagnosis
interface. Please check the relating signal if any fault occurs.

The output point state of M12 is shown below.

7
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Output point state

MO3  Ho4 SPZD H41 M42 M43 |

Mi4 HB-M3 H32-33 H1o M1l M1

13 TL+ TL- Wala UWOLA MEO

[y
L
|

bl M6Z Me3 Med4 MeS Mb6

OUT10 DUT11 OUT1Z2

13.9. Tailstock control
13.9.1 TAILSTOCK WIRING DIAGRAM

|
|
LT 1T 1 [ |
|
|

r______ KAL1  EALD
. Y +24VC—n
| F[.'I|:| SGLVE VYII10)
B R %[::]
| Y11
'liiﬂ
| GND %j;;] 2
- T T T Note: a
1. KA center relay, DC24V g |2 2
2. VD Freewhedling diode 2@ o
g (8 s
Y s [~ 2
a3 o
[ im |
Q%L 2h ——O0+94Y
é \ F;,T* aul] """ ML1 M10
g &l g
sl 25 11 10
s R SA2 ADT-0125 XSH (mJ(machinetool output terminal board)
| 22 — —©OGND
Time sequence figure
M10

M11 |

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% siww. fineprint.com.cn

78


http://www.fineprint.com.cn

-

CNC4220 Machine Tool Operation and Test

K nife position hall elements T01-T08

1

Note: Do not push the tallstock forward/backward when the main axis is rotating, or else the alarm

OCcurs.

Set the tailstock control to “1” to activate the tailstock function, or set it to “0” to deactivate the function.

13.10.1 WIRING DIAGRAM OF ELECTRIC KNIFE RACK

13.9.2 PARAMETER SETTINGS

13.10.K nifereplacing control

ADTECH A

IIIIIII 124y
m_ﬂ m“ 24V
e - = = H 24w
mm_.__ JW_...._IWLHI__H.@UI._.._. .nﬂ ._.n__m_u
| g [= m faf - ]
5 = =.F] oz
x el g ssaJr2 BB 0 XT1
SIE s aJP3 d| ] T0% |y (s s
SIE E=s. P4 2| & ™ l43 (Digital input terminal board)
EN E £ 5 o8
51| 3 == &P 3| Bl 13 CNCAZ20 XSSO |
5|2 == PE B o |,
’ =~ | & = = F7 E ToT XS5 interface
1 el|g E=wJP8 3| E =
BN [] w_ M CNC9108 7147 M W s
CNC9108 knife position e %
| sianal adapter board
("]
ME_M_ NEBMEL: (DRES-2I1
Definition of J1 pins (kniferack signd - J1)
—_— 1) +24V -24V power output, provided for Hall elements; ) 1
2) Pin2-9 - 8 lines (two knife racks) Hall element mm:m_ input end, connected to Hall element signal
71 ocﬁmcﬁ_ (Hall dement signal consists of NPN and );
B 3) GND - earth of 24V power, provided for Hall elements;
l_
_H_ Definition of J2 pins (Shaped signa - machine tool) )
b 1) +wk_< -24V power input, connected to switching power supply or machine tool system 24 power
Sul ;
; NV”_%WMN-@ - 8 lines (two knife racks) Hall element signa input end, connected to machine tool system
output;
EM _H_ 3) GND - earth of 24V power, connected to switching power supply or earth of machine tool system
24 power supply;
— ¥ JPI:
—_e | 1) Pin2 and 3 short connected - corresponding output signal is NPN Hall element;
2) Pinl and 2 short connected - corresponding output signal is PNP Hall € ement;
EN H JP1-JP8: select the reverse phase of every lineof input ) )
U:mvm:a on whether the output of Hall dements and the input of machine tool system are in same
ase
||||||| Y wv Pin2 and 3 short connected - corresponding output of Hall elements and the input of machine tool

stem arein reverse phase; i ) )
w Pinl and 2 short connected - corresponding output of Hall elements and the input of machine tool
system are in same phase;
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1

iy

ADTECH A

FUl

arl kML .
Ll S el o L12 .
Lo ,.uv..._,. i L2l ~.. LZ2 .
L3 T L3l -l 132 .
N §
PR T )
|
L1l L21
T 7 +24Y L i
SRk ERE
i 1] 3 [ i]
a A /
KM3 [IJ:
mwdfi |
(@)]
— . : 2 SR,
KA12 KM3 _M_.O_Mm>. center relay, DC24V ..% o m W Q@ mlm 1
s EA13 — 2. VD Freewheeling diode thu ..km m. _W m m. __ ._
i t T %
— GED oW (i,
Kitd % e T Ulv §
443 KA12 ADT 9125 XS oy © (00 OUPdL temin -—
f M % Knifereplacing motor
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13.10.2 KNIFE REPLACING PARAMETER SETTING

A. No. 46 system knives — Knife station (knife position) number for mechanical turret. Please select “0”
for line knife structure.

B. No. 47 knife position signal level — the effective level of knife position sensor when the knife is in
position

C. No. 48 knife rack lock level — select knife in positive rotation and lock in reverse rotation; the
effective level of lock sensor

D. No. 49 maximum knife replacing time — the time that normal knife rack rotates one circle

E. No. 50 lock delay time — the delay time from the completion of knife selection in positive rotation to
the start of reverse lock

F. No. 51 knife rack reverse lock time — the time required to lock the knife rack

Note: the above parameters are effective to electric knife rack and the line knife doesn’t require the
Setting.

Time sequencefigure

— Ok FE kB

Cw | | T
Knife position signal
01-TOS [ L ock time
- [

Lock deiay EHT

13.10.3 TROUBLESHOOTING FOR KNIFE REPLACING

When the system uses electric turret knife rack, the knife replacing will fail if the parameter setting isn’t
proper, for example, can’t replace the knife. Please check whether the knife number is set to O, whether
the maximum knife replacing time is reasonable, and whether the settings of connection and jumper of
knife rack signal conversion board are proper. These settings can be checked in the diagnosis interface.
Please reduce the range to eliminate the fault.

13.11.Handheld box and additional panel interface XS7
13.11.1 INTERNAL WIRING DIAGRAM OF THE HANDHELD BOX

CCW

o1 o High
o 9 o X
o 2 o Medium
i
o 3 o L
o 11 — ZOW
ol 4 o Start
)
i 5 o StOp
o 13 o Emergency stop
o b
o 14
o Fi
O 15 GHD
o8 +
T || pEncoder
&

13.11.2 PIN FUNCTION OF HANDHELD BOX INTERFACES
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Wire No.

o o~ W DNk

10
11
12
13
14

15

Definition

Position switch (IN24)
Position switch (IN26)
Position switch (IN28)
Button (IN30)
Button (IN32)
HA

24V -

oV +

AXxis selection (IN25)
AXxis selection (IN27)
AXxis selection (IN29)
AXxis selection (IN31)
Button (IN33)
HB

SV -

Function

Position 0.1 --- High speed
Position 0.01--- Medium-speed
Position 0.001--- Low speed
Loop start
Pause

Phase A input signal for hand
encoder

Cathode of internal 24V
power supply

Anode of internal 24V power
supply

Axis X
AXisY
AXxis Z
AXxis A
Emergency stop

Phase B input signal for hand
encoder

Cathode of internal 24V
power supply
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13.11.3 WIRING DIAGRAM OF ADDITIONAL PANEL

Normally open Normally open

CNC4220 additional panel o4 3o 04 30
Interface  (DBL5) SR o] )\ lor e
Normally closed Normally closed
/////E;;jl——- Light blue'/Standby 3 ; Power on (green) Power off (red)
® g Pink Standby 2 .
O fo Orangf Standby 1
O o White
11 Coolin ellow
(O——F— start 9O )
0 4 . Green
Start (green
( )—% Stop (green)
O L Brown
( ) 13 an.rﬁ.nnr‘\/ cetnn Purnla 4 3 INB
()5 Phase A I 1 4 |
14 Phase B 5
. — Emergency stop button .
! 3
) = 24VOND Jé Pause (red)
'S GHD rey
) B WO .07 Red -
L Black T §
Yellow
Blue : %
=22V E &

13.11.4 PRECAUTIONS AN
HANDHELD BOX

The handheld box and additional panel share the interface XS7, and thus they can use onl
at the same time. Select the handheld box or additional panel through

D PARAMETER SETTING FOR

one function

system parameter Sg: if parameter

86 = 0, the handheld box is selected; if parameter 86 = 1, the additional panel is selected. |
The output signals of handheld box and additional panel have corresponding diagnosis signals on the

controller, as in the figure below

Main axisencoder test—

Main axis encode@000000 |

Handheld box test

0.1

X 0.01

¥ 0.001 2 Start A
I

Btop Emc  HHDA HHDEB

Handwhed

0000000

13.11.5 TROUBLESHOOTING FOR HANDHEL D BOX

When any fault occurs, please set the operation mode to MDI, press the Diagnosis key

diagnosis interface, and press the Up/Down key to ¢ t g

above. Then, rotate and press the corresRondlng switch, and the corresponding di
Cc

otherwise, this signal has fault. Please

C : to enter the
to switch to handheld box test interface, as in the figure
: nosis signal changes;
eck the connection of the signal wire andthe switch. If normal,

the input interface of the controller has internal fault. Please contact the manufacturer. When the

handwheel is rotating, the counter shows the received
aternatively. If there'is no counting, and HNDA and H \
power supply of the handwheel is normal.
normal, but the handwheel doesn’t have 5V power su
fault. Please contact the system manufacturer. Note: t

wire connection and whether the

Rlulses,_and HNDA and HNDB signals change
DB signals have no chan?e, Rlease check the

¢ f the connection is

Rplg, the internal power supply of the controller has
e 5V power supply isonly for the handwheel.
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13.12.Wiring diagram of cooling and lubrication control

L12 pey 2
122 -
132

QF6 % % % QF7 %% 5

181 | | FRE |

1¥1
— —
i v [y RE.absorber || | dRC absorber

P ™, ; \'u
PE 4&"}:{;/ T )

Cooling motor

13.13.Wiring diagram of working indicators

L ubrication motor

p1 Dl

/ KAld

g

Kl13

vy
LA

Kil5 KAL +24V
)
VD15 vial4|
=| | Z% [ ]

Cooling e ectromagnetic valve/lubrication electromagnetic valve

L1
O
FU1
KA1 7 Faultindicator
' ~—)
RA™ 6
.
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13.14. Programmable I/O port

13.14.1 WIRING DIAGRAM OF PROGRAMABLE I/0 PORT

EALS

Kh2d  gazg  RA22 pay)  KAZD EAIS
+24¥ o a » & » » 3
V24 nzd ' T V1A
fo ffoo 6 i
Note: =

L]

1. KA center relay, DC24V

2. VD Freewhesling diode VD23 Y021 ¥D1g 3
e - " =
fal 1 |sC I&C | ¢
3 3

GNDC— 3 vyl — 1y S | &
& o8 o8] o8 o8& & 2
@ SoSo] SoSa @ B
g E3E g g |
S 3888 8&8& S o
o} Sm=ml jm gt o} -
o] | | = o]
w1
GO

20 24 23 22 20 20 19 18
ADT 9125 Y S (machinetool output terminal board)

13.14.2 WIRING DIAGRAM OF PROGRAMABLE INPUT AND
CERTAIN CONTROL PORTS

START
'—:_' Externa
" |, start key
Feeding ggnal
= 4y Q813
L. i Tailstork innLt g,onal,
(Digital input by gelo
. w
terminal board) Protection dor. Lout Signal
ATIT 9125 5 ~y O8Il
CNC4220 XS5
interface Programmahleinni it "‘{.\ Ge1i L
2 |Proorammahleinniit ‘-“f‘k R
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Wiring diagram of main power supply

ADTECHMAM

13.15.

dF1 il
L1 3™ L1l o~ 112
12 S L2l L32
13 Wyl L3
N & & ¥
PE S
o & ! _u__
Servo drive power supply Use 220V v if L ¢ a5
] , Use power supply i i
T AR 200y electromagnetic 4
valveis selected ..x.\|x. s
r—— =
L1L K _ A
T ¥ ¢ Filter
| L s LT
_ 4 _ | FE 7
FIL Green Red _ = =
SRR SBRws g | o ucl ~
L1 T n _ _ — — — |
& d _“_.-_. _H_s 02 _
oIl | o -
TR
5 R 2 g
15 | 8 BRBE | - " — & 5
= | For sten drive # | |
2 _ sf i :
= Use step transformer i & =
& > _ = 3 B

Fan
(optional)

step motor is selected

Use 24V switching power
supply if 24V electromagnetic
valveis selected

For CNC4240 controller
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13.16. System par ameter s table

No. Function Range Default Unit Remark
1 Frequency division | 1~255 1
coefficient of axis X
instruction (CMD)
2 Magnification coefficient of | 1~255 1
axis X instruction (CMR)
3 Frequency divison | 1~255 1
coefficient of axis Z
instruction (CMD)
4 Magnification coefficient of | 1~255 1
axis Z instruction (CMR)
5 Feeding speed 1-9999 4000 mm/min
6 Feeding start speed 1-9999 300 mm/min
7 Feeding acceleration time 1-9999 200 ms
8 Manual speed 1-9999 120 mm/min
9 Maximum feeding speed 1-9999 700 mm/min
10 Quick moving speed of axis | 1-9999 3000 mm/min
X
11 Quick moving speed of axis | 1-9999 3000 mm/min
Z
12 Start speed of axis X 1-9999 300 mm/min
13 Start speed of axisZ 1-9999 300 mm/min
14 Accderation time of axisX | 1-9999 100 ms
15 Accderationtime of axisZ | 1-9999 100 ms
16 Coordinate X of second | 9999- (-9999) 0 mm
reference point
17 Coordinate Z of second | 9999- (-9999) 0 mm
reference point
18 Error range of arc radius 0-9999 mm
19 Feeding amount of arc | 0-9999 0.02 mm
interpolation
20 Interpolation speed mode 0-1 0
21 Acceleration of arc | 0-9999 50 mm/min
interpolation
22 Hardware limit enable 0-1 1
23 Effective level of hardware | 0-1 0
limit
24 Software limit enable 0-1 1 If “1” is selected, the
values of parameter 25-28
are effective
25 Positive soft limit of axisX | 0-9999.999 0-9999.999 | mm
26 Negative soft limit of axis X | 0-(-9999.999) -9999.999 mm
27 Positive soft limit of axisZ | 0-9999.999 0-9999.999 | mm
28 Negative soft limit of axisZ | 0-(-9999.999) -9999.999 mm
29 Manual start speed 1-9999 60 mm/min
30 Alarmlevel of axis X 0-1 0 High/low | “0”: low, “1”: high
31 Alarmlevel of axisZ 0-1 0 High/low | “0”: low, “1”: high
Origin mode =0: return to
machine  tool  origin
directly and do not check
the origin switch
32 Origin mode 0-2 1 Origin mode=1:
decel eration switch origin
Origin mode =2
deceleration switch and
Servo origin signal
33 Effective level of axis X | 0-1 0
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origin
34 Effective level of axis Z | 0-1 0
origin
35 Origin direction of axis X 0-1 0 0: origin in negative
direction; 1 in
positive direction
36 Origin direction of axisZ 0-1 0 0: origin in negative
direction; 1 in
positive direction
37 High speed of axis X origin | 1-9999.99 7000 mm/min
38 High speed of axisZ origin | 1-9999.99 7000 mm/min
39 Low speed of axis X origin | 1-9999.99 200 mm/min
40 Low speed of axis Z origin 1-9999.99 200 mm/min
41 Axis X reference point | -9999.999-9999. | 0.000 mm
coordinates 999
42 Axis Z reference point | -9999.999-9999. | 0.00.000 mm
coordinates 999
43 Axis X reverse clearance | 0-2 000 0 Pulse
compensation
44 Axis Z reverse clearance | 0-2 000 0 Pulse
compensation
Alignment mode=0: fixed
alignment mode
) . Alignment mode =1: test
45 Knife alignment mode 0-2 0 cutting mode
Alignment =2
mechanical origin mode
46 System knives 0-32 4
47 Knife position signal level 0-1 1
48 Kniferack lock signal level | 0-1 1
49 Maximum knife replacing | 1-65536 40000 ms
time
50 Knife replacing delay 1-65535 200 ms
51 Reverse lock time of knife | 1-65535 4000 ms
rack
No. Function Range Default Unit Remark
52 Effective control position of | 0-1 0 0: ineffective
chuck function 1: effective
53 Chuck mode 0-3 0 0: continuous output of
external chuck signal
1: continuous output of
internal chuck signal
2: pulse output of external
chuck signal
3: pulse output of internal
chuck signal
54 Check chuck clamping 0-3 0 1: check releasing and
clamping signals; 0. do
not check reeasing and
clamping signals; 2: check
clamping signal; 3: check
releasing signal
55 Chuck in position signal | 0-1 0
level
56 Chuck clamping time 1-65536 1000 ms
57 Tailstock function control 0-1 0
58 Main axis control mode 0-2 1 1: analog speed regulation
0: speed regulation for
PDF SCfd ] "pdfFactory Pro" XA G)E www. fineprint.com.cn

88


http://www.fineprint.com.cn

ADTECHMAM

CNC4220 Machine Tool Operation and Test

switching guantity
position
2: speed regulation for
BCD encoder position
59 Maximum rotation of main | 0-9999 6000 r/min
axis
60 Wire number of main axis | 1-9999 1024 pulselr
encoder
61 Brake delay time 0-65535 0 ms
62 Brake output time 0-65535 0 ms
63 Waiting time of M code 1-9999 200 ms
64 Waiting time of S code 1-9999 200 ms
65 Diameter/radium 0-1 1
programming
66 Coordinates storage 0-1 0
67 Cursor returns to program | 0-1 0
switch automatically
68 Reset  switch  auxiliary | 0-1 1
output
69 Program end symboal 0-1 0
70 Automatic program section | 1-9999 10
number increment
71 Emergency stop function 0-1 0
72 Emergency stop signal level | 0-1 0
73 Protective door checking 0-1 0
74 Protective door signal level 0-1 0
75 External loop start 0-1 0
76 Loop start signal level 0-1 0
77 External pause 0-1 0
78 External pause signal level 0-1 0
79 Feeding signal enable 0-1 1
80 Feeding signal level 0-1 0
81 Parameter switch 0-1 0
82 Program switch 0-1 0
83 Auto screen saver 0-1 1
84 Waiting time of screen saver 48
85 Parameter password control | 0-1 0
86 Handheld box and additional | 0-1 0
pand selection
87 Handwheel speed 0-9999 5000 mm/min
88 Axis X direction logic 0-1
89 Axis X pulselogic 0-1
90 Axis Z direction logic 0-1
91 AxisZ pulselogic 0-1
92 Lubrication enable and | 0-9999 0 h
period
93 L ubrication mode 0-1 0 0: lubricate when the
program is running;, 1:
|ubricate when the system
is electrified
94 Lubrication output effective | 0-9999 0 S
time
95 Screw tail axis X speed ratio | 0-65535 0 May be changed in the
program
96 Screw tail axis Z speedratio | 0-65535 0 May be changed in the
program
97 Regulation symbol of main | O 0
axis analog quantity
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98 DeviceID 1-255 1
99 Serial port baud rate 115200 115200
100 G74 axial knife backward -9999-9999 0
101 G74 radial offset -9999-9999 0
102 G74 axial knife forward -9999-9999 0
103 G74 radial knife backward -9999-9999 0
104 G75 radial knife backward -9999-9999 0
105 G75 axial offset -9999-9999 0
106 G75 radial knife forward -9999-9999 0
107 G75 axial knife backward -9999-9999 0
108 G71 rough knife forward -9999-9999 0
109 G71 rough knife backward -9999-9999 0
110 G71 axis X fine alowance -9999-9999 0
111 G71 axis Z fine allowance -9999-9999 0
112 G72 rough knife forward -9999-9999 0
113 G72 rough knife backward -9999-9999 0
114 G72 axis X finealowance -9999-9999 0
115 G72 axis Z fine allowance -9999-9999 0
116 G73 axis X rough allowance | -9999-9999 0
117 G73 axis Z rough allowance | -9999-9999 0
118 G73 axis X fine alowance -9999-9999 0
119 G73 axis Z fine allowance -9999-9999 0
120 G73 cycles 1-9999 0
121 System language 1-255 1
122 Screw thread acceleration/ | 0-1 0
decel eration mode
13.17.Alarm info reference table
Alarm code Content Solution
1000 Please reset Press the Reset key
1001 File format error occurs when copying | Check the file format and modify thefile
files
1002 Serial communication: memory is full Delete some files
1003 Serial communication: data overlength Check whether the file size exceeds the device
memory
1004 Serial communication: no filename Check the file format and modify the file
1005 Serial communication: no file end Check the file format and modify thefile
1006 Serial communication: system dataisfull | Delete some files
1007 Serial communication: data receiving
successfully
1008 Serial communication: file of same name | Send in another file name
exists
1009 Serial communication: file saved
1010 Files exceed 9999 in the system Delete some files
1011 File of same name exists Copy in another file name
1012 File copy successfully
1013 Parameter switch ON
1014 Program switch OFF Turn on program switch
1015 Parameter switch OFF Turn on parameter switch
1016 Parameter switch disabled Modify system parameter ——parameter switch
1017 Program switch disabled Modify system parameter ——program switch
1018 The numerator or denominator of the | Modify the numerator or denominator of the
electronic gear ratio exceeds 9999 electronic gear ratio
1019 MDI running doesn’t support G code Modify the program
1020 MDI running doesn’t support M code Modify the program
1021 Password error Please enter the password below
1022 Didn’t set the program origin with G50 Please set and return to program origin
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1023 Knife replacing fails Check the parameters and lines
1024 The top limit is eight-station knife rack The top limit of the electric turret is eight stations
1025 The knife replacing exceeds the limit Modify the knife limit of the program
1026 Main axis control logic error Modify the program
1027 Main axis I/O point contral: the system | Modify the program
doesn’t support the S code
1028 Tailstock function is disabled when the | Please turn off the main axis and then execute the
main axisis turned on tailstock
1029 Chuck function disabled Open the parameter control position of the chuck
1030 Tailstock function disabled Open the parameter control position of the tailstock
1031 L ubrication function disabled
1032 Chuck isn’t clamped Check the parameter setting and lines of the chuck
1033 Chuck clamping overtime Check the parameter setting and lines of the chuck
1034 Please change materials Change materials
1035 Can’t execute tailstock chuck instruction | Modify the program
when main axisis running
1036 M98 instruction format error Modify the program
1200 No enter symbol at the data end Modify the program
1201 Charactersin one line exceeds 255 Modify the program
1202 Illegal character beginning Modify the program
1203 G code/M code format error Modify the program
1204 Doesn’t support the G code Modify the program
1205 Doesn’t support the M code Modify the program
Alarm code Content Solution
1206 No figures after characters Modify the program
1207 Code repeats Modify the program
1208 Subprogram number error Check the format of subprogram number
1209 Subprogram number or line number not | Check the subprogram number and M98 format
found
1210 The subprogram transfer exceeds 9 layers | Modify the program and reduce the subprogram
transfer to lower than 9 layers
1213 The system doesn’t support the G code Check and modify the program
1215 Screw thread lead is lower than or equal | Check and modify the program
to 0
1216 Arc radius not specified Check and modify the program
1217 Arc radius error Check and modify the program
1223 G70 G71 G72 G73 circles haven’t | Check and modify the program
specified start and end line number
1224 G7X profile description code section error | Check and modify the program
1225 G71, G72 or G73 start program section | Check and modify the program
contains incompatible G code
1226 G7X circle doesn’t support subprogram | Check and modify the program
transfer
1227 Haven’t specified screw thread pitch Check and modify the program
1228 G7X end line number not found Check and modify the program
1229 G70 processing start is described by GOO | Check and modify the program
1230 G7X profile description doesn’t support | Check and modify the program
the G code
1231 G7X motion calculation error, system | Check and modify the program
overflow
1232 G71, G72 or G73 profile describes the | Check and modify the program
non-monatonicity
1233 G7X profile description error Check and modify the program
1234 G7X circles exceed 2000, please modify | Modify the knife forward to reduce the circles
the program
1235 G7X circle is 0, please modify the | Check and modify the program
program
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1236 G73circleis0 Haven’t specified the circles

1237 G76 screw thread fine processing circles | Check and modify the program to reduce the circles
exceed 2000

1238 G76 circle processing start is lower than | Please modify the start position of circle processing
the end position of the screw thread

1239 The arc radius exceeds allowable error Check and modify the program

1240 G94 hasn’t specified axis X coordinates Check and modify the program

1244 T code format error Check and modify the program

1245 S code format error Check and modify the program

1246 Exceed IO port number Check and modify the program

1247 M88/M 89 hasn’t specified port number Check and modify the program

1248 G71 rough circle knife forward error Check and modify the program

1249 G71, G72 or G73 profile description | Check and modify the program
contains incompatible G code or M code

1250 G72 rough circle knife forward error Check and modify the program

1251 G73 axis X rough reserve volume is | Check and modify the program
negative

1252 G73 axis Z rough reserve volume is | Check and modify the program
negative

1253 G74- axis Z end isn't specified or | Check and modify the program
movement is 0

1254 G74- axis Z knife forward is O or exceeds | Check and modify the program
allowable range

1255 G74- radial offset exceeds allowable | Check and modify the program
range

1256 G74- radia knife backward exceeds | Check and modify the program
allowable range

1257 G75 axis X end isn’t specified or | Check and modify the program
movement is 0

Alarm code Content Solution

1258 G75 - axis Z offset exceeds alowable | Check and modify the program
range

1259 G75 - radial knife forward is O or exceeds | Check and modify the program
allowable range

1260 G75 - axial knife backward exceeds | Check and modify the program
allowable range

1261 G76 minimum rough knife forwardis 0 Check and modify the program

1262 G76 circle doesn’t specify the end | Check and modify the program
coordinates of screw thread

1263 G76 circle doesn’t specify the height of | Check and modify the program
screw thread

1264 G76 circle doesn’t specify the pitch of | Check and modify the program
screw thread

1265 G90, G92, G94 program error, R value | Check and modify the program
exceeds allowable range

1266 G28 instruction format error Check and modify the program

1267 G7X start line number isn’t found Check and modify the program

1268 G7X code format error or emergency stop | Check and modify the program
during motion

1270 G7X circle doesn’t support auxiliary | Check and modify the program
function

1271 The first program section of G7X profile | Check and modify the program
descriptionisarc

1272 One program section doesn't support | Check and modify the program
multiple M codes

1273 G71 G72 G73 start position error Check and modify the program

1274 G71 G72 fine allowance can’t exceed | Check and modify the program
rough knife forward
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1275 Screw thread speed exceeds maximum | Reduce the main axisrotation
feeding speed
1276 Screw thread pitch instruction repeat Check and modify the program
1277 G90G92 hasn’t specified axis Z | Check and modify the program
coordinates
1278 G76 screw thread taper R value exceeds | Check and modify the program
allowable range
1279 Input point check overtime Check the program parameters and corresponding
lines
1280 G96 format error Check and modify the program
1281 T code repeat Check and modify the program
1282 Address val ue exceeds the data range Check whether the instruction value is in specified
instruction range
1283 The screw thread function doesn't support | Check and modify the program
constant line speed mode
1284 Reference point coordinates error or | Check whether the reference point switch is loose
machine tool positioning error too large and the lines
1286 Screw thread offset angle doesn’t match The main axis rotates for five circles when
specifying the angle and the angle can’t match.
Please modify the program or change high speed
wire main axis encoder.
1287 Screw thread interpolation speed is | Main axisrotation fluctuates; check the lines
abnormal
1288 G90, G92 axis Z increment is 0 Check and modify the program
1289 G94 axis X increment is0 Check and modify the program
1290 The system hasn’t returned to the | Execute mechanical origin for the machine tool
reference point
1291 Didn’t specify the position of center point | Check and modify the program
1292 G30 didn’t specify the position of center | Check and modify the program
point
1293 M89 format error Check and modify the program
B0OO1 No memory chip or chip damaged Replace the memory chip
B002 "Memory chipis normal"
C000 System emergency stop Eliminate the fault and clear the emergency stop
alarm
C001 Axis X drive alarm Eliminate the fault and clear the alarm
C003 AxisZ drive alarm Eliminate the fault and clear the alarm
C005 Axis X positive limit Modify the program to run in soft limit range
Alarm code Content Solution
C006 Axis X negative limit Modify the program to run in soft limit range
C009 Axis Z positive limit Modify the program to run in soft limit range
C010 Axis Z negative limit Modify the program to run in soft limit range
C013 Axis X positive overtravel Find the reason of overtravel, eliminate the fault and
clear thealarm
C014 Axis X negative overtravel Find the reason of overtravel, eliminate the fault and
clear thealarm
Cco17 Axis Z positive overtravel Find the reason of overtravel, eliminate the fault and
clear thealarm
C018 AXis Z negative overtravel Find the reason of overtravel, eliminate the fault and
clear the alarm

13.18.Main functions and parametersreferencetable

Control System System parameter | Value Remark
function name | parameter name
No.
Main axis 58 Main axis control | Four-section speed: “0”
control mode 16-section speed: “2”

Stepless speed regulation: “1”
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DC driving motor stepless speed
regulation: “3”
Select “0” for line knife
46 System knives Set the actua knives if turret
knives are used
47 Knife position | High level effective: “1”
signal level Low level effective: “0”
Knife rack lock | High level effective: “1”
Kni ; 48 level Low level effective: “0”
nife replacing _ ~[The time tha the electric knife
control 49 Maximum  knife | rack rotates one circle (unit:
replacing time \r/nasl)u;e set according to actua
The time from completion of
50 Lock delay time P&Sétr'éle? IO(I:(I? 'fé?elaﬁEI %:Itégge o
accordingly
51 Knife reverse lock | The time of the reverse lock of
time the turret; please set accordingly
Chuck  function | Chuck function on: “1”
52 effective  control | Chuck function off: “0”
position
Internal chuck continuous output
signal: “0”
External ch‘l‘Jc,lg continuous
53 Chuck mode output signal: 1

Chuck control

Internal _chuck pulse output
ggnal. 562”

External_chuck pulse OUtpUt
signal: “3”

Check the chuck

POC’)’ not check clamping signal:
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54 . Check clamping signal: 1"
clamping Check clamping signal _and
interlock with main axis: “2”
55 Chuck in position | High level effective: “1”
signal level Low level effective: “0”
56 Chuck clamping | The time of chuck clamping;
time please set accordingly
Tailstock 57 Tailstock function | Tailstock function on: “1”
control control Tailstock function off: “0”
. .| Hard limit on: “1” Only for the
Hard limit 22 Hard it ard Timit off. 07 herd limit of
enabled .
the chip
- Hard limit | High level effective: “1”
Hard limit level 23 effective level Low level effective: “0”
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13.19. SYSTEM WIRING DIAGRAMS
13.19.1 SERVO DRIVE WIRING DIAGRAM
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13.19.2 STEP DRIVE WIRING DIAGRAM
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Example 2: Connection of CNC4220 and SGDM drive
Example 1: Connection of CNC4220 and JaBao QS5 drive
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CNCA2AD CHC4220
XSl interface XSl interface
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Example 4: Connection of CNC4220 and

Example 3: Connection of CNC4220 and Q2BY GBO0BM step drive

Q2BY G1106M step drive

13.19.3 MAIN AX1S ENCODER WIRING DIAGRAM

Definition of main axis encoder interfaces Rotation encoder o
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13.194 HARD LIMIT WIRING DIAGRAM
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13.19.6 MAIN AXISCONTROL WIRING DIAGRAM
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13.19.7 CHUCK CONTROL WIRING DIAGRAM
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13.19.8 TAILSTOCK CONTROL WIRING DIAGRAM
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1

iy

ADTECH A

13.199 ELECTRIC KNIFE RACK WIRING DIAGRAM

RN

K nife position hall elements T01-T08
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_||. ol | g == u.JPH g| bt = L
| | [E}|& CNC9108 knife position & | BN "
El|2 2| EN
L — dignal adapter board =
_||-. END
L& Definition of J1 pins (knife rack signd - J1)
1) 424V -24V power output, provided for Hall dements; )
L 2) Pin2-9 - 8 lines (two knife racks) Hall eement signal input end, connected to Hall element signal
I ocﬁm:r (Hall element signal consists of NPN and _uz__wvu
3) GND - earth of 24V power, provided for Hall elements;
B[] Definition of J2 pins (Shaped signa - machine tool) )
1) +wk_< -24V power input, connected to switching power supply or machine tool system 24 power
Sul ;
— mvﬁ_%w\m-@ - 8 lines (two knife racks) Hall element signa input end, connected to machine tool system
output;
Ed[4| 3) GND - earth of 24V power, connected to switching power supply or earth of machine tool system
24 power supply;
. JP9:
I HW Pin2 and 3 short connected - corresponding output signal is NPN Hall element;
[ 2) Pinl and 2 short connected - corresponding output signal is PNP Hall e ement;
JP1-JP8: select the reverse phase of every lineof input ) )
GND U:mvm:a on whether the output of Hall dements and the input of machine tool system are in same
phase

1) Pin2 and 3 short connected - corresponding output of Hall elements and the input of machine tool
stem arein reverse phase; i ) )

w Pinl and 2 short connected - corresponding output of Hall elements and the input of machine tool

system are in same phase;
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13.19.10 ADDITIONAL PANEL WIRING DIAGRAM
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13.19.11 COOLING AND LUBRICATION WIRING DIAGRAM
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1

13.19.12 POWER SUPPLY WIRING DIAGRAM
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13.19.13 INDICATOR WIRING DIAGRAM
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