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Statement

Thank you for purchasing the painting robots designed by CMA (WUHU) Robotics Company Limited
(CMA, in short). The contents stated in the manual are directly related to your safety, lawful rights and
responsibilities. Please ensure to read through the manual and correctly set the operation parameters before
use. Any operation that does not strictly follow the instructions or the warnings of the manual might lead to
physical injury or property damage. All rights for explanation are reserved by CMA.

This manual is intended for technical reference only which makes no warranty to the entire application
of the robot system. Therefore, CMA accepts no responsibility for any accident, damage or industrial
copyright dispute that follows the use of the application system. It is strongly recommended that all the
professionals involved in operation, teaching, maintenance, and inspection should take CMA special training
before being authorized to use the robots.

Copyright and Brand name
The copyright of the manual is fully reserved by CMA and is intended for CMA users only. Neither can
the manual be reproduced nor should it be revealed to a third party without the written consent of CMA.

The manual should be well kept during the life circle of the robot. An optional copy can be ordered
from CMA if the original one is damaged or lost. The address of the new owner is required to be reported to

CMA if the robot is resold or transferred.

This manual is an indispensable part of the whole manual collection and all the professionals involved
in operation, teaching, maintenance, and inspection are required take CMA special training on the
knowledge instructed by the following manuals:

[0 ZL-GR-001-V1: Safety Manual for GR Painting Robot Series.

O ZL-GR-002-V1: Maintenance Manual for GR Painting Robot Series.

[0 ZL-GR-003-V1: Explosion Protection Manual for GR Painting Robot Series.

[0 ZL-GR-004-V1: Remote Assistance Manual for GR Painting Robot Series.

O ZL-GR-005-V1: 10 Communication Instruction Manual GR Painting Robot Series.

M ZL-GR-006-V1: Program Editor Instruction Manual for GR Painting Robot Series

[0 ZL-GR6150-001-V1Installation and Connection Instruction Manual for GR6150 Painting Robot.
0JZL-GR6150-002-V1 Mechanical Operation and Maintenance Manual for GR6150 Painting Robot.
[JZL-GR6150-003-V1 Electrical Operation and Maintenance Manual for GR6150 Painting Robot.
[0 ZL-GR6150-004-V1: Electrical Schematic Diagram for GR6150 Painting Robot.

All rights reserved by CMA. The manual and the relevant manuals re subject to change without prior
notice for the purpose of product improvement, specification change and instruction update. Please visit the
following website for the latest updates: www.cmarobot.com.cn

CMA (WUHU) Robotics Company Limited
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About the Manual
The target readers of the manual include professionals involved in robot operation, maintenance, and

technical service. This manual intends to explain how to use the program editor for all the GR painting robots
7, “caution”, “attention”

designed by CMA. The warning pictograms are classified into four categories, “danger
and “important” respectively. These warnings are relevant to safety and must be observed.

Danger! This warning means death might occur, if an operation is not

>

Danger | properly performed.

Caution! This warning means death or server physical injury might

occur, if an operation is not properly performed.

>

Caution

Attention! This warning means minor physical injury or minor
material damage may occur, if an operation is not properly performed.

>

Attention

Important! This warning means special attention should be paid to a

=

certain operation.

Important
Warnings titled by “attention” might also lead to severe consequence in different cases. Therefore, it is

strongly recommended that anything titled by “attention” should be handled with extreme caution.
® Please read the manual and the files attached carefully and master all the required knowledge about

the robot and the safety instructions before use.
® A cover or safety shied is taken out only for the purpose of illustration. Please ensure to restore the

cover or safety shield before any operation.
® The figures and photos contained in this manual are for the purpose of illustration only and they

might be different from the product purchased.
® The manual is subject to change without prior notice for the purpose of product improvement,

specification change and instruction update.
® The manual will be reissued and a new version number will be specified if the contents are

renewed.
® Contact the service department with the information printed on the back cover to purchase a new

manual if the present one is damaged or lost.
® CMA is not responsible for any consequence caused by any unauthorized modification or change of the

robot.

CMA (WUHU) Robotics Company Limited
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Chapter One Preface

1.1 Introduction to Control Cabinet

The main power switch and the cabinet lock are installed on the front and the Ethernet interface
and USB interface are located on the side of the control cabinet.




Z1 -GR-006-V1 Program Editor Instruction Manual

1.2 Program Editor

The teach pendant is an interactive equipment between the operator and the robot. An operator
can complete all the designed functions of a robot through the teach pendant, such as manual
jogging, programed jogging, and 10 configuration etc.

(3} - Ju) = Yo Nt f

DDDREDGEDD

ltem Parameters
Display size 6.5 inches
Touch screen Yes

Function keys

E-stop. Rocker handle. Mode Switch (Manual or
Auto) ,31 keys

Power Dv24v
Working Environment Temperature: -20°C~70°C
conditions

Tool Function

=J Mode switch

. Rocker handle
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( iy E-stop button

The half-ring handle of the teach pendant can be held by a left hand or right hand.

Three-staged press switches are installed on both sides of the teach pendant. Stage 1:
Servo-OFF, Stage 2: Servo-On, Stage 3: Servo-OFF

1.2.1Key Function Description

Motion Control Keys

Keys Functions

fi
@ Enable or disable the motor
G}

. Clear the alarms

Move the robot in the negative

sgooAon

direction

aoooooead
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|'; ,{ z; ) } (_\p‘il and Choose an auxiliary axis

+ + Move the robot in the positive
~ direction

MssE §

The left side figure illustrates the positive or negative movement of

( | . the robot axis.

Warning

Mandatory: Please ensure the motion space of the robot is safe before any operation.

1.2.2 Display Keys

Functions

Auto spray

Manual spray

Start to run in the Auto

mode

Operation suspended

Operation terminated

Operation completed

id
7o
L]
o
L]
>
A

Wash cycle
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1.2.3 Function keys

ERRRRREERE

[~ =~ F = —__]
o @ e
k—— - B B} ] |

The keys illustrated above have different functions in different categories. The functions are
shown above the keys.
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Chapter Two CMA.net Introduction

2.1 Introduction

CAM.net is the controlling software of CMA painting robots which integrates the operator-robot
interaction and motion control. The current version number is 14.0.2. The navigation bar includes menus of
“Main Frame”, “Files”, “Diagnosis”, “Log” and “Settings”.

2.2 Software Main Frame

Manual
Create a new file
Teaching
Load a file
Edit a file
Speed
REG Spray-dlstz-mce
Main Running time
Program progress
Add
Auto Parameter
REP
LIST Clear
Save
Input
Repeat
AO Analog output
Encoder
Motion axis Motion axis Motion information
Motor information
Delivery device
Diagnostics Encoder information
Auxiliary axis Auxiliary axis Motion information
Motor information
Advanced instruction
Digital input Digital input 1
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Digital input2

Digital input3

Digital input4

Digital inputProfibus

Digital output

Digital outputl

Digital output2

Digital output3

Digital output4

Digital outputProfibus

Analog
Analog
PID par
Modbus input
Receipts

Color

Washing cycles

Advanced

User-defined instruction

Output signal forced

Advanced instruction

Synchronization

Motor clutch ON

Wash cycle

Home position data management

Riavvio CPU
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Tool parameters configuration
User parameters configuration
Wash cycle
Auto balance system
ProgramMapping
Brush Table

Hardware

Advanced settings
Axis

Config

Model

Limits

Setting
Analog

Conveyor

Free in

Free out

Com

Security

Language

Service

AXps

Create

Delete

Rename

CART
Update

Export

Restore

Properties

Archives
Delete

Rename

Copy

PROG
Move

Export

Restore




(O
=2 =[] —]
AL L 1 1 I J

Main frame switch

Robot coordinates and
advanced instructions

Robot status and alarm
Auxiliary keys
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(1> Manual Mode
%\‘)\k A ;ﬁ Archive .Duagnoshcs -T_"-' Colors i‘_:i Statistics | SgChronology (J{j Settings
Manual Frame - WObject D Auxiliary aXiS
J quote unit Aux quote unit Coordlnate SWItCh
J 0.00 deg nc 0.00 | nc Reference system
J2 0.00 | deg nc | 0.00 | nc M J ¢ -
J3 0.00 deg nc 0.00 nc Teaching Speed
J4 000 | deg nc | 0.00 | ne ey opaad ]
5| 000 | deg nc | 000 nc < 5 B> Motion type
J6 0.00 deg nc 0.00 nc .
Foot length
c quote unit Commands | Home position switch
X | 0.00 | mm Zero robot Jog step
Y 0.00 | _mm Q Rocker handle
z. | 0.00 | mm @ M1-3
A 0.00 deg - e
B 0.00 deg y . .
g a0 i - | A Teaching switch
‘ Ff Sl | A | X= Teaching | Teaching button
L] I»!I [H 23 |li |- aux prg lﬂ assusll. cmd ”
|
Keys Functions
Switch to the main frame
Double click on the button and all the six joints move
Zero robot
to the home position.
Users can control the motion of the auxiliary axis by
- pressing the keys “+”or “-” on the teach pendant
when this button turns orange.
M Electric motor mode
J Joint coordinate system
c Rectangular coordinate system
T Tool coordinate system
< 5 > Increase or decrease the teaching speed by pressing
the keys “+”or “-”.

9
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cont Hold the keys “+” or “-” to control the motion of the

robot.

<rem Press the keys “+” or “-” to control the robot to move

with a set foot length.

A Press the keys “+” or “-” to control the robot to move

to the set point.

Jog step

s Click on the textbox to configure the distance or

position parameter.

M1-3 Control the first 3 axes with the rocker handle.

M4-6 Control the second 3 axes with the rocker handle.

A Control the auxiliary axis by the rocker handle.

Switch to teaching mode.

F? auxprg

Minimize the display window

The navigation bar includes menus of “Main Frame”, “Files”, “Diagnosis”, “Statistics”, “Log” and
“Settings”. The chosen menu is displayed with a green background.

é

-

‘I { I Statistics

3
Colors {j, Settings

ri.

;' Archive @ Chronology

u Diagnostics

Status monitor and alarm display include the following information, such as robot communications,

robot motor servo status, auxiliary axis motor servo status, alarm display and alarm confirmation.

= =
= Er Ea| A

Icons Status

ﬂ‘ﬂ‘ Indicate whether the communication between the
= robot and the controller is turned on or off.
Er Indicate whether the robot motor servo is on or off.
Ea Indicate whether the auxiliary axis motor is on or

off.

A Indicate whether the alarm information is

—— | confirmed.

10
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Display the latest alarm message.

(2) Auto Mode
Turn the mode switch to Auto mode on the teach pendant and enter the Auto mode interface.

CMAnet 14.0.12 x

.7 ml B] Awchive | L Diagnostics | & colors | [B] Statistics | A\ Chronology | &% Setings
. Speed
The running status of the robot WAIT CYCLE START < 100 g Global speed
Spraying distance Spray distance
Program Pro ram Ilst rep exe rep tot < . .
9 Previous cycie e Program information
T T TS Progress information
Run the current program line Display PTP
prog =i The current status of the robot
Component progress
|
ae  mm eu The current status of the painting gun
Prog ram name Eroswn o e o Display PTP S“;‘s GUNO fUL#U
e feala REG st Ao Common parameters
F1 | F2 I 2] I 1] | F5 Iu I B auxprg |H assist [h snllc}\J

Enter the display page of the current
program line details

Keys Functions

Display PTP Display the details of the current program line.

Increase or decrease the global speed by pressing the
< 100 D g p Yy p 1 g
keys “+” or “-”.

Increase or decrease the spray distance by pressin
'4 0 D pray Yy p g
the keys “+” or “-”.

o Common parameters. The color blue signifies the
current status.

. Display the operation list of the chosen program
segment.

AO Analog Output

11
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WAIT CYCLE START
Program par cmpexe cmptot repexe rep tot
WASH.csv 0 0 0 0 1
Program Component Line
0 Display PTP
Parameters Definitions
Program Program name

The parameter configuration of a
Parameter
program.

A segment in a program being
Program segment
executed.

The total number of the segments
Total number .
in a program.

) Display the times that the
Times looped for
program has been looped for.

) Set the times that the program is
Planned loop times

to be looped for.

Click on LIST to enter the program segment configuration page.

12
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(3) Archives

Click on Archives on the navigation menu to switch to the CART configuration page.

l ml E Archive L Diagnostics Q Colors E Statistics A Chronology e& Seftings
Wait for the initiation of loop Add e
Program par cmpexe cmptot repexe replot
Yoyl 0 0 0 0

REP NEXT
clear delete
Program Component Line smv s
0 Display PTP
ﬂ;‘ Er :Ea A rec |(MESEM | 20
4l \n 2] Fa ] Fs B suxprg M8  assist [ switch
Keys Function Description
Add Add a new program to the program tree and the
added routine will be displayed in the last line.
Par Configure the program parameters.

Repeat Set the repetition times of a single program.

REP Set the loop time of a set of programs.

NEXT Execute the next loop.

Clear This is used to empty the current program list.

Delete Delete the chosen program from the program list.

Save the loaded programs in the program list and

the saved programs will be executed

Save ) )
automatically when the robot is restarted next
time.

Load Load the programs saved in the program list.

13
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ﬂ Main 'Dtagnasncs :."_" Calars 1 /20 Qinkeire | 2 henaninm ({i Settings
Pegas PrOGram name
Program path | —— T New
HOME 2ev
":l T INSPECTION csv
_lzcm2 WASH csv
Delete
Rename
Update
Export
Restore
Diskspace S

CART

PROG

0
a-a‘?!ErEaA
"

CHC

|l auxprg I' assist [. cmd |

Create a new file holder
Delete a file holder

Rename a file holder

Refresh a file holder
Back up all

the configuration data

including spraying programs
Restore a saved configuration

Keys

Functions

Create

Create a new file holder.

Delete

Delete a file holder.

Rename

Rename a file holder.

Refresh

Refresh a file holder.

Export

programs.

Back up all the configuration data including spraying

Restore

Restore a saved configuration.

6 Main 5

=

Colors

-

i;l Statistics

achlunology

25

{_’,'"

Settings

Folders

| ] PROGRAMS
_ IWASH
EF zc1112

Program path

AgMme

Disk space
0 25

?EI!E:; A

2 S5csv

HOME . csv
INSPECTION . csv
WASH .csv

50

s

Properties

Delete

Rename

Copy

Move

Export

Restore

CART

F [= |m [m

[=

|. aux prg |ﬂ

assist | L]

cmd ‘

Keys

Functions

Properties

Display the program properties.

Delete

Delete a program.

Rename

Rename a program.

Copy

Copy a program.

14

Display the program properties
Delete a program

Rename a program

Copy a program

Move a program to another file
holder

Export a program to an external
device

Restore a program from an external
device
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Move Move a program to another file holder.
Export Export a program to an external device.
Restore Restore a program from an external device.

Click on PROG to enter the configuration page.

Program name Components list
2020_9_25_R2.csv cmp01
Change
Program description
Delete the chosen items S
Adjust the execution order
Program author ! Mie e
Check and set the
Move down
execution Speed. Creation date 2021/4/1215:20:28
Click on Program shift | 21412152028 Copy the chosen items £2pY
to switch between the <
peed 50 D
teaching mode and the 7
| :
test mode. The Display the chosen items i
Conveyor speed Display text
conveyor moves In the e o
. | Save
teaching mode and
X ¥ z
holds still in the test 0 0 0 Cancel
Set the parameters for X/Y/Z axis to configure the
deviation range.
Click on Edit to enter the detailed configuration page.
Component name Positioning JOINT . Set the type for the first calibration point.
Comp1
it < 100 P> Set the motion speed for the chosen items.

Component description
P P Tool < 0 b
Spraying distance 4 0 b

Includi PATH and PTP = e Set the distance between the painting gun and the work piece.
NCIiu |ng an : User Frame - ASH .
Including POS point. WoneObyet WEBELOS : Set the distance between the work piece and the conveyer.

PATH Enable Line-Tracking ) )
Set the rotation point and angle.
= o pntand ang

[Wermber orpais Pnly for PATH. (2
Shift M}—Mﬁ_—l—-

Eliminate dead Resat B0 0
es. | Reiiosiensn ¥ |0 0 Set the position of the program in the robot coordinate system.

Apply the rotation or horizontal movement data to all the program point. z |0 0 0

| Lotetsoms1 | o [@en] O

| Features Qutputs Auxiliary axes Cancel

Click on Edit to enter the detailed configuration page Coutput configuration) .

Set the X/Y/Z coordinates in the tool coordinate system.

i)
(=]

Spray program generated from CMA offline programing.
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The first digital output is for the spraying gun.

Component properties /
The first three analog outputs are used to control the

Component name Digitals Analogs PID . .
it spraying speed, atomization and range (Range can be
cm|
1] 2 0 FiX
4 configured if a CAPV device is available.)
Component description 3|4 4 0 b Fix
5 |6 Configure the proportional, integral and differential control
<4 0 P = . _ _
7 8 of the output. This function can be done if an extra device
< 0 P o .
9 10 is equipped.
40 P | o
n 12 Configure the analog output for the chosen items during
Component type PTP 13 14 q b £ i
q - b- the entire process.
Fix
Number of instructions 9 L] L 4 b,
j FIX
Rasat Control the analog output either with the parameters set in
Rololraslation B AsB
group A or in group B. The third key is used to copy the

parameters of group A to group B.

Features Outputs Auxiliary axes 0K Cancel

Click on Edit to enter the detailed configuration page (auxiliary axis configuration) .

Compenentname | — ’ Select the auxiliary axis whose base parameters need
Comp1 s
to be edited.
Component description
[Postioing specc | < > Set the speed for the auxiliary axis to move the
[Positoning accateraton | < +2 calibrated point.
[6==1] Set the acceleration speed for the auxiliary axis to
Componenttype PATH . N
move the calibrated point.
Number of paints 260
The deviation is relevant to the original point set by
Eliminate dead Reset
times Rototraslation

the program.

Features Outputs Auxiliary axes oK Cancel

(4) Diagnostics

Click on Diagnostics to enter the configuration page.

16
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/ CMAnet 14.0.12 X ‘
Axis information: Main ive * Colors Statistics A Chronology a Settings
1.Encoder information Maina Joint . 3 IC I T . _

q

q mot

I . AN !
2.Motion information o5 a0l qgart PACLW) |

Auxiliary axes

0 00 0 100

3.Electric motor information ‘
P Max Conveyor

Ten modules under diagnosis

Digital inputs

o

Advanced instructions % :

\ Teach Pendant

Cartesian Coordinate System

P Act(w): Current power

P Max: Maximum allowable power

|. aux prg I. assist I. switch

Click on Motion Information to enter the configuration page.

P o
y Archive -I:\'. Colors (‘i:? Settings

ﬁl Main
Current error
— B e
N Auxiliary axes
) wobj Error act Error max Speed % act 9 P Act(W)
Maximum error L ' [ 100 Conveyor

‘ 1 0.00
Current velocity
0.00 Bus

_—Tw0 _ ‘P:goax Digital inputs
0.00
Digital outputs
0.00
Maximum velocity 6] 0 0.000 0000
v [ Wewee ]| womows sy
‘ TeachPendand

I Analogs
/ . 00 0.000 0000 0.00
User commands

Feleln] [ e

) [ [m [m [m [m [P awpig [B  assist [B cma |

f
/] Statistics

%Chmnulogy

Click on Electric Motor Information to enter the configuration page.

17
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robotics

Motor current

Main axes

ooy |3 sen
av | &

6 Main g Archive -'T:\.', Colors 2 Statistics ?QCL

Zero robot

noal B

E/Iaximum current j

max Torque % act Torque % max Tact /PAm w)

e o s || 0 e

T
P Max
. e 0. 0.00 Di
: | 100
1 0! 0.00

Current temperature 0.00 0.00
0.00 0.00
0.00 000

Info encoder Info move

Maximum temperature

Auxiliary axes

gital inputs

Digital outputs

Analogs
Bus

Safety ‘

Scope

| Teach Pendand
User commands
Pel=lx] =
" m [ " " v [B awpg [ assist [ e |

Click on Auxiliary Axes from the list on the right side to enter the auxiliary axes encoder configuration

page where the both the motion information and the electric motor information can be checked.

Auxiliary joint switch

from Aux J1-Aux J18

o ” siid -
/6{ Main m Archive mﬁﬁ Colors | =7, Statistics 5_°Chrannlngy CJ{) Settings
12 Main axes
Auxiliary axes «< | > Aux Ax — ‘
Name qmot qssi + -
» 1 |NC 0.00 0.00 .& Conveyor
2 |NC 0.00 0.00 o @ ioital i
Auxiliary axis 3 |NC 000 000 e @
. . ] 4 [NC 0.00 0.00 o @
information includes: o Analoga
5 NC 0.00 0.00 ® ®
Encoder, motion and
6 NC 000 000 ® @ Bus

electric motor.
Info move Info motors.

This is the same as

Safety

Scope

Commands
that of the robot axis. ‘ Teach Pendand
NC NC NC NC NC
User commands
Poluln] o
Fl |- ‘. Fa 5 FE l. auxprgl. assist‘- cmd|

18
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robotics

Click on Conveyor from the list on the right side to enter the conveyor configuration page.

Conveyor

Conveyor parameters:

mm: Current location of the conveyor belt
Vm/min: Velocity (meter/minute)

Step: Previous step

Act mm: Location of current step

n st: Number of starting signals received

OFF: Turn the conveyor on or off

Sim: Simulated test

Start queue:

St: Signal number

Position: Location

Step: Previous step

_/

& A = -~ disl -~
ﬂ Main q’ Archive G T"\‘. Colors ‘l { I Statisics | = gChronology {f-’ Seftings
M.
Conveyor sl
mm V mjmin shep actmm nst Resst Awpdliary axes
Sim
Coda di start Digital inputs
St Position Step St Position Step i
Digital outputs
06
a2 o7 Analogs
03 o8
Bus
(123 09
05 10 Sahly
Scope
Teach Pendand
User commands
R —
| l- |I ] lﬂ ] " auxplg]. assist |4 cmd

Click on Digital Inputs from the list on the right side to enter the digital inputs configuration page.

(o

igital input configuration:
Digital input 1
Digital input 2
Digital input 3

Digital input 4

Qgital input profibus

Digital input (Signal for the robot from an
external device)

There are 180 inputs which match the free in
signals under advanced setting.

1-43: Yellow: electric cabinet and robot.
44-59: Green: drag teaching and CAPV.

60-71: Blue: CCO. 72-83: Purple: other

g5 » P o
= chive . I_’\‘. Colors ‘I ’I Statistics | =g Chronology (}’ Setings
I E Mai
Digital inputs 1 <« » bl
Auxiliary axes
@ 00:Emergency ® 18:nc
® 01:Deadman @ 19:nc Co
@ 02:Automatic ® 20:nc okl
® 03 Auxiliary fix 1 ® 21: Auwdliary var1 z =
e o 2 huiaryvar2
@ 05:Voltage outputs ® 23:Awiliary var3d
® 06: Thermal ok ® 24:nc Digital outputs
@ 07:Startfrom conveyor ® 25:nc
@ 08:nc @ 26:nc Analogs
@ (09:Control panel temperature ok ® 27:nc
® 10:nc ® 28:nc Bis
® 11:nc ® 2:nc
@ 12:Motor power ® 30:nc
@ 13:nc ® 3:nc Safety
® 14:End ® 32:nc
# 15:Resetalam @ 33:nc Scope
@ 16: Aulomatic gun ® 34:nc
@ 17:Manual gun ® 3Binc Teach Pendand
User commands
% Er | Ea ‘ A Commands
L] |- |. |' |' ‘. |. amplg|. assnsll' cmdl

Click on Digital Outputs from the list on the right side to enter the digital outputs configuration page.
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s

igital output configuration:
Digitaloutput 1
Digitaloutput 2
Digitaloutput 3

Digital output 4
@tal output profibus

Digital output (Signal foran external device

from the robot)

There are 180 outputs which match the free out
signals under advanced setting.

1-43: Yellow: electric cabinet and robot. 44-59:
Green: drag teaching and CAPV. 60-71:

Blue: CCO. 72-83: Purple: other functions.

robotics

/d Main :J Archive If\". Colors i‘j Statistics %Cﬂronulogy J.’ Seftings
Main axes
<« »
Auwaliary axes
® 00:nc @ 18: Mixer Washing Valve B14
® 07:Motor waming light & 19: Mixer Washing Valve A12 (o
#® 02:Cycle running ® 20: Mixer Washing Valve A13
@ 03 Alarm # 21: Auliary var1
@ 04:Stariconveyor step & 22: Auxliary var2 Digitalinputs
8 05 @ 23: Auxliary var3
® 06 @ 24:MixerBypass Valve A1
@ (07:Startconveyor step @ 25 MixerBypass Valve B 1
® 08:Gunl 8 %:nc
® 09:Gun2 ® 27:nc
@ 10 Automatic mode ® 28:nc Bus
@ 11:Safe position 8 Binc
® 12:Gun ® :nc
® 13:Gund 8 3l:nc fa
® 14:Mixer Washing Valve A1 1 8 2:nc
@ 15 Mixer Washing Valve B11 ® Binc Scope
@ 16: Muer Washing Valve 812 # Minc
@ 17:Mucer Washing Valve 813 ® Binc Teach Pendand
User commands
Yol
B [m |8 |8 [m (8 [moewpg[m asia[m o]

Click on Analogs from the list on the right side to enter the analog input /output configuration page.

Analog output
ﬂ Main D -r_’\.' Colars. i'_’;i Statistics fichmmlogy 6{’\ Settings. I’angeO-lOOOO
COLORE: Spray flow
Analogs K Flux (0-2) 05 PID par Main axes
Consumption | 0.0 Reset Auxiliary
( Set outputs Reale Enore % Sl
ATOMIZZAZIONE: Atomization <4 o Pl o 0 e
R e (W) 0 B o | o Dopaiospan
<40 Bfo o
— COLORE 4 0 b 0 0 01000
VENTAGLIO: Spray range COLORE < 0 b 0 0 01000
. COLORE < 0 b 0 0 01000 —
<4 0 p o o &= Teach Pendand Refer to Analog in
COLORE: S Analog output < 0 P o 0 o s )
advanced settings for more
range:0-1000 EE“ e i
L] I- |- |. |- |- |. auxprg | assist |. cmd\\etal S.

Normal input air pressure:6

bars

Unit 1=0.006 bars

N

20
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=] = —

AL L 1 1 I J
robotics

Click on Teach Pendant from the list on the right side to enter the teach pendant configuration page.

The robot axes and their status can be monitored and controlled in this interface.

GUN MAN: Use the gun in manual mode
GUN AUTO: Use the gun in Auto mode
START: Start to the Auto mode

PAUSE: Pause the Auto mode

STOP: Stop the Auto mode
END: End the Auto mode

CYC: Confirm whether to loop the Auto

| DOROOOEE@

+ Main axes
Auxiliary axes
=
Conveyor
-+
Digital inputs
h 2 Digital outputs
+ Analogs
Bus
-+
Teach Pendant

User commands

Commands

\- swprg |B  assist |0 sn‘luh|

RESET ALARM: Clear and reset the alarms

MOT: Confirm whether to turn the servo on

This key is used to jog both robot axes and the

auxiliary axes

Press on 2nd to switch between the robot

axes and the auxiliary axes

Click on User Commands from the list on the right side to enter the user-defined instruction page. Input
ports numbered 132-143 can be customized. Configure the corresponding functions in free in under the

advanced settings.

Customized instructions are
mainly  used  for  robot
debugging. Customized

instructions are configured in
debugging a certain logical
function if the desired physical

input is unavailable.

Main E Archive L & Colors Statistics & Chronology Q Seftings
User commands Main axes
Auxiliary axes
NC manual force add oil (7.8axis)
Conveyor
NC NC
Digital inputs
NC NG Digital outputs
NC NC Analogs
Bus
CART Z air brake air ok Airin robot
Teach Pendant
NC NC
User commands
EE.:E Er E A Commands
" [ [m ra e B oucprg B sssist [ stk
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cim

robotics

Click on Advanced Instructions from the list on the right side to enter the corresponding configuration page.

Home position test

Brake test and single

joint test

Main E Archive - Q Colors

Bl stwsics \ A\ chionology

Q Settings

/\. :ommanﬁs

<< >>

/

Restart CPU

N

/

Close CMAnet

N

Ax qmot assi Mast
B 0 00 Masterization
2 00 00
3 00 00 Brake release
4 00 00
5 00 00
1 Testaxes OFF
L6 0o 00
\ Master data
/\—m
e o o Riavvio CPU
\; nc 00 00
Close CMAnet

Main axes

liary axes

Digital inputs
Digital outputs
Analogs
Bus
Teach Pendant

User commands

[ e |

|. B suxprg ‘. assist " switch

Click on Advanced Instructions, Home Position, Brake Release and Single Joint Test one by one.

Click to enter the force

outputs

and check the output

signal status.

configuration

_/

Enter the forced output signal page and check the signal status

Not activated

Save PLC Save File data
data to file to PLC
=== Master data
PLC —>FILE FILE —>PLC
Import
Exit
Export

22
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Ax aqmot qssi
1 0.0 0.0
2 0.0 0.0
3 00 0.0
4 00 00
5 00 00
6 0o 00
CRY 0.0 00
Ax q mot q ssi
1 00 0.0
2 0.0 00
3 00 0.0
4 0.0 0.0
5 00 0.0
6 00 00
CRY 00 0.0
~nO7 I nn Ann
Ax qmol qssi Test
1 00 00 OFF
2 0o 0o OFF
3 0o 0o OFF
4 00 0o OFF
5 0o 00 OFF
6 0o 00 OFF
CRY oo 0o OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF

Masterization

OFF

OFF

Brake release

OFF
OFF
OFF

NFEF

==

(5) Production statistics

Inaccurate home position or part posQ
might occur in robot transportation or
operation.  Therefore, home  position
calibration is required. Method: Move the
robot to the physical home position by the

teach pendant and click on ON/off of each

_
™~

Brake is release for joint inspection in case

axis.

of an alarm or mechanical malfunction.
Warning: Robot damage might occur if axis

_

2 or axis 3 is not physically supported.

This key is used to test a single joint.

\

Click on Statistics to enter the corresponding configuration page.
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Cme

robotics

/6{ Main ” Archi ‘.r', i |f§; Culorsé:._échmmW|§ Seﬂings‘
Production statistics View Mode s 12/04/2021 09:40

Program name First prod. Last prod. Count Work T Pause T

GunT

The current or previous

working records can be

checked here.

I(
Wiere]a]l ks
" [m [m " " [ B ouxpig [ assist [M cmd

(6) Chronology

Click on Chronology to enter the corresponding configuration page.

/d Main ” Archive .Diagno:ﬁcs f;‘ Colors iﬁi Statistics % g Settings

Chronology 12/04/2021 09:40

Time Type Code Source Text

Check and handle the alarm

messages by a double click.

1 EIEE [
L]

I. I. L L] L L] auxplgl. a:sistl. cmd|

(7) Setting

24
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Click on Setting to enter the corresponding configuration page.

ﬁ Main ;’ Archive .Diagnosics ‘Ff\". Colors i‘_’ﬁ Statistics §Chronalogy (
= [ Click to enter Tool
Tools spayngasance g 0 P> Tools configuration. Set the
[ ipti i Frames parameters for axes X/Y/Z and
©© 0o 0o 0 0 0 0 0 0 0
o1 — 0 0 0 0 0 0 0 2 [ _ for angles A/B/C. In dual gun
02 Tool fbjec‘s .
03 : mode, nozzle distance and
04
, 1gArea L .
05 D| 04 Description E direction need to be configured.
o -
07 e e e | Axis Z is vertical to the tool
08 125 206 | 22 _
09 end surface. In tool coordinate
10
1 AR system, A is rotating around
12
13 Direction Y axis Z, and B, around axis X,
14 Y mapping .
15 ER .. E and C, around axis Y.
— There are three position modes: E
Change . | Table
NONE, Parallel and Allign.
Fl |- l- l. ‘. [- [- auxprg[. assisl]. cmd]

Click on Calc in tool configuration page to enter the tool coordinate system interface. Set the

tool position with three coordinates.
I. |. |. |. |. |. |. auxprgl. assist|. switchl

CMAnet 14.0.12 X ‘

Main Archive LDiagnostics Q Colors E Statistics A Chronology
Tool identification //

Step 1: Record
J 3l J . .
1 1 1 three-coordinate position.
2 2 | 2 User parameters
3 3 &
4 4 4
5 5 5
6 6 6 Washing cycle
I TN . SmanBaiance

Calculate ‘ ; : / .

Y Step 2: Click on Calculate to set

Z

the tool coordinate system.
Brush Table

Tool list Clear Ok

Advanced

Fl |. |. Fa 5 6 B oauxprg B8  assist | switch
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Click on User Parameters to enter the parameter configuration page.

& 4 i A ) ) - -~ e ok
6 Main | &8 Archive | gl Diagnostics T Colors "I { I Statistics @Chronology
User parameters Save Tools
D Value Description Frames
00 0 SPRAY GUN OPENING DELAY
01 0 VAPORISATION CLOSING DELAY .
Work Objects
02 0 ELECTR. MODE (0:GUN.1:.VAR.2.COMP 3:PRG.4:BUSY)
03 0 ENABLE ELECTROSTATIC IN TEACH MODE
04 0 ENABLE WAGNER ELECTROSTATIC Working Area
05 0 TIMEOUT WAGNER ELECTROSTATIC ON/SAFE [sec]
06 0 EMERGENCY CONTROL UNIT TRIGGER DELAY
User parameters
07 0 PID TRIGGER DELAY
08 2 PID SAVE OFFSET DELAY
09 0 TIMEOUT MOTORS ON Washing cycle
10 0 WORKING AREA ENABLED
1 0 WORKING AREA X+
Smart Balance
12 1] WORKING AREA X-
13 0 WORKING AREA Y+
14 0 WORKING AREA Y- Program mapping
15 0 WORKING AREA Z+
1 WORKING AREA Z-
6 0 o GAREAZ " Brush Table
17 n NG INPLIT FNARI FN ]

Advanced

A In ln ™ s Fs |l aux prg ‘l assist M cmd
No. Parameter Function Remarks
Delay to open the spray | The spray guns are delayed after the atomized air
% guns. is open.
Delay to close the | The atomized air is delayed after the spray gun is
o atomized air. stopped.
02 | Electrostatic mode Electrostatic generator control mode if applicable.
Delay to trigger the | The time interval after the emergency control unit
03 emergency control unit is triggered and before the driver is turned off.
04 Delay to trigger PID Delay to trigger PID controller alarm.
05 Delay to save PID | To reserve space for loading programs in PLC
deviation cache.
. The electric motor is turned off when the robot
06 Elect-rlc motor un performs no task for a set limit of time. The
overtime
function is disabled if the time limit is set to zero.
The following parameters are used to define the
07 | Working area enabled working area for a robot. An alarm occurs and the
robot is stopped if the robot moves outside of the
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working area in a program.

08 Working area X+ Refer to parameter #7.
09 Working area X- Refer to parameter #7.
10 Working area Y+ Refer to parameter #7.
11 Working area Y- Refer to parameter #7.
12 Working area Z+ Refer to parameter #7.
13 Working area Z- Refer to parameter #7.
Set the parameter to 1 and jog the robot with the
14 | Jogging switch enabled . .
parameters set for the corresponding axis.
Setting any value other than O can generate a set
15 | Loop end pulse ]
value pulse after robot loop ends. (unit: ms)
This parameter is used to set a waiting time after
loop end pulse handshake. An alarm occurs if no
16 | Loop end pulse handshake

handshake signal is received within the waiting
time.

Click on Washing Cycles under setting to enter the corresponding p

Stepl: Select the cycle

J
program number.

cycles by clicking on

Step 5: Start wash ]
L]Qagnoshcs Q Colors
—

=
- -1
Washing cycle 1 oF Lﬁ
™
Step 2: Select
WASH.csv
thepreviously
Washing type
INPUT CYCLE S v] defined“wash cycle”
IDX Descrizione Valore L program path.
o GUN ON TouchNum
. TTTTTTTS
Vv . SmartBalance
Step 3: Mode selection:
9 7 8 9 1.Cycle condition-input signal
Step  4:  Set thq/ 4|5 s 2.Cycle condition-time signal Program mapping
parameters / 3.CMA color change system
‘ 11 1 - 3 4.Intellimix  color  change Brush Table
12
110 = system
Advanced
a8 5.Flexcontrol color change
= |BEr Ea| A ° g
system
Fl I F2 L] |- F8 assist [ switch

\

/

6.Gun switch system
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Click on Smart Balance System to enter the corresponding configuration page. Snart balance system is

only applicable in drag teaching.

»

6 Main .:“ Archive nDiagnosics ‘f"\.'\ Colors "I’I Statistics

i J

Smart Balance

Balance ax 2 Balance ax 3
Actpos Setbar Actbar Actpos Setbar
0.0 0.00 0.00 0.0 0.00

:)E()) These parameters are used to adjust
g; the flexibility rate of each axis for
?f; drag teaching. Inappropriate settings
32 will be edited for better performance.

. \o-M
€ w

bar]

Actbar

Frames

Work Objects

Working Area

User parameters

Washing cycle

Smart Balance

Program mapping

09 07 Ax2 Back position fore direction change [0-9 bar]

10 2 Ax2 Back position back direction change [0-9 bar]

1 1 Ax2 Limit change treshold [deg] Brush Table
Wler el
Fl l F2 l F \ 1] I Fs l F& ‘ Fl auxprg |F@ assist [  cmd

Click on Brush Table to enter the configuration page.
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6 Main ;l’ Archive n Diagnostics f-'\’f Colors i‘_’j Statistics SChrcnology
Smart Balance Save Tools
Balance ax 2 Balance ax 3 Frames
Actpos Setbar Actbar Actpos Setbar Actbar

0.0 0.00 0.00 0.0 0.00 0.00 Work Objects
D Value Description ~ Working Area
00 . .
01

User parameters

Brush table needs the cooperation of

02

03 :

04| the CAPV system. Execute a brush Washng cycla
0 . . .

os| table routine by calling its name SmartBalance
07

s humber.

09 Program mapping

10\

n Brush Table

S'S Advanced
e [Ea| A |

ryied

Fl In l!’l \n \n ‘!‘l |I auxprgl. assistll emd

(8) Advanced Settings
Click on Advanced Settings in the navigation bar to enter the configuration page.

Hardware Configurations: Robot Model and Version

= Advanced settings X
1 axis
Hardware configurations CPversion: | STANARD
VB version : 14.0.1 Confiz Model
Aux CN VQI’SiDn B
Limits
Robot Parameters file name
éGSD v 680-ST-14-N-1 Analog Conveyor
Model External resitor  |[Efert & Free in Free out
st v
Auxiliary axes motor name 5 i
Arm length for sy
[1.a v NC
NC Language Service
_Wﬁsl NC
N v
: NC Rogs
Revision NC
[t e NC Save this Save all
Import Export
Exit

Axis Configuration: Axis parameters are set when the robot is manufactured in factory. No edition is
needed unless in rare situations. The axis configuration includes the interfaces for encoder, external encoder
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robotics

temporary encoder, mechanical limits and controller.

The encoder parameters are not editable.

=== Advanced settings X
Hardware Axis
Ax1 v
Config Model
l.. Description Value Unit
1 Encodertype 1 LinkLE
2 Increments per rotation 4096
3 Number of polepairs 1 Analog Conveyor
4  Countdirection 1 [1.-1]
5 Units 360 .
=z Free in Free out
6 Revolutions of the motor 147
7 SDC Encoder direction 0 [1.-1]
8 empty 0 Com Security
9 empty 0
10 empty e Language Service
11 empty 0
12 empty 0 ‘
13 empty 1] | L
14 empty 0
15 empty 0
16 empty 0 Save this Save all
z o i Import
Encoder encoder -
e T et Limits Controller
' Exit
The external encoder and temporary encoder parameters can be edited when in need.
=% Advanced settings X
Hardware hxis
Ax1 v|
Config Model
Idx Description Value Unit ‘
1 Encodertype 0 ‘ Lty i
2 Increments per rotation 0 ~
3 Number of leading zeros 0 Analog Conveyor
4 Number of data bits 0 ‘
5 Code 1] [Units] | .
= Free in Free out
6 Parity check 0
7  Countdirection 0
8 Units 0 Com Security
9  Revolution ofthe motor 0
10 Max SSlerror 0 [Units] | gt mupere
11 Temp sensor (:NONE.1:MPC1.2MPC2) 2
12 emply 0 ‘
13  empty 0 ‘ hucps
14 empty 0
15 empty 0
16 empty 0 Save this Save all
Encod Extencoder il
ncoder Extencods o
e s aa Limits Controller
Exit
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robotics

limit: The axis limit parameters are generally not editable.

=77 Advanced settings X
e |
Axl ¥ x : 3
Config | ‘ Model
Idx Description Value Unit
1  Speed A 150 [Units/... Lini ts hux hx
2 Acceleration TNk E 400 [Units/... ¢
3 Jolttime REhETiE 02 [s] hnalog | ‘ Conveyor
4 Time in position ERodingi) [s] L
5  Positive limit IERRAL 180 [s] :
6  Negative limit e -180 [Units] Precin | Feeeou
7  Servoerorl AREEL [Units]
8  Servoerror2 fAfRiR %2 [Units] Com ‘ Security
9  Interpolator acceleration "J'éﬂ“?%hl]ﬁ E 10000 [Units/...
10 Timeout currentlimit <8 A PR [s] e | Sarvice
11 Nominal current HEDE [A]
12 Max cument BRI [A) 1
13 Limited speed b 60 [Units... hps
14  Limited Accleration BRI hnsE & 10000 [Units/...
15 Joint limit+ ETPRE+ [Units] 1
16  Joint limit - EHRF- [Units] Save this | Save all !
e e 2 1 Inport Export
e | | e | [ | o | |
g Exit J
Controller: The controller parameters are not editable.
== Advanced settings x
e |
Ax1 v
Config Model ‘
Idx Description Value Unit r
1 Position: Kv 200 [1/s] Laits Aang et
2  Position: Tn [s]
3 Position:t_predict 0.0003 [s] Analog Conveyor ‘
4 Position : t_total 0.0003 [s]
5  Position: p_max 1000000 [Units/s] ‘ Free in Eres out ‘
6  Position:i_max 1000000 [1/s]
7  emply 0
8 empty 0 Com Security ‘
9 emply 0
10 empty 0 ‘ Language ‘ Service
11 Speed:Kv 2 [Asec/rev] |
12 Speed:tn 0 [s]
13 Speed: filter 0.0002 [s] LT
14  empty 0
15  empty 0
16 empty 0 Save this Save all
Import Export
!Encoder Extencoder Limits -
interface Temp sensor
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robotics

Config: The config parameters, not editable unless in rare situations, are set before a robot leaves the

factory.
=77 Advanced settings x
Idx Description Value Unit C-) Rerdaare i
00 End list exit 0 EHRIIFIR L0 (Sea MRS R) r
01 Repeating cycle 1 EZEE®HF _l Model
02 Conveyor abilitation 2 WEHE o : L
03 Conveyor line tracking abilitation 3 WHEREEED Linits e o
04 Conveyorunlock hook system 4 HERSSEL
05 Remote start on stand by 5 fFlzEEsn
06 Componentstart 6 AR (SMEFREERESES) Andlog Comveyor
07 CAN presence T # FE (cap@Ei)
08 Statistics at set end 8 REERNYGH Free in Free out
09 Remote start on positioning 9 mEEESD (HEES, #lrosw)
10 Save list automatic 10 BHalRFIHR o Ty
11 Send statistics 11 EEEIHESp
12  Sendalarms 12 EERE o
13 Pip points edit enabled 13 BFenabledfWEHFedit Language Service
14 Bezier path interpolator 14 MERBZHEGHHE )
15 Add list group 15 FFIRE @R—1MES, ARMABEGTRT],
16 Memorize remote start 16 E{ERREsp
17 ne 17 BEERERac
18  Enable manual gun in automatic mode 18 EEE’H&ET@ AFahie S I
19  Joystick teach run selector 19 BB TSR
20 Enable editlist in automatic mode 20 #EEIEATERREATI=
21 Barcode inibitin step mode 21 SEERinibpeEHE (FEBEHEIRET IBEEEE L
22 Advanced plp atomization 2 BEENEEY
23 Profibus communication enable 23 BEERERE#o v o
=7% Advanced settings w
- 3 Hardware Axis
Idx Description Value Unit gl
24 Auto add listenable 24 BRBsEmyE
25 Disable statistics 25 AT o I:l Model
26 Tuming station enable bridge 26 BRI{IRRF (%5 s pHH)
27 Analogtable 27 EHE 0 Limits A A
28  Analogtable variable mode 28 HEHNFRETEER
29 Inputcommunication 29 EWAEE 0
30 Auto wristhome 30 EBHFEMR4CHI—TENMETEET)  Alos B
31 Enable rototraslation 31 BRA%%® o
32  Enable resume automatic cycle 32 BR%RRagRR (RERHRESMET) | Free in Free out
33 Enable rolling calculation 33 BREETTE
34 Automatic atomization analog off 34 XA AMELE o Security
35 Plane step gun on 35 PLANEIS S STEPEREE Tt
36  Sirconfiguration of analog outputs 36 EHIHESIRRE
37  IMA communication enable 37 EFeEEfEEs Language Service
38 Resume component after shut down 38 EHEHRERYE (MBAXHATREHE)
39 Keep program on listafter program abort 39 Fefse it RRIEMFESIR (EHHRZE)  Aos
40 Spraying Aux do 0 L
41  Profinet communication enable 0
42  Transfer all programs 0 Save this Save all
43  Binary program format 1
44 Program mapping 0
45 Teach Pendant model [0:B&R.1:Keba.2:Hauto] 2 T B
46 0 -
47 0 e Exit
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Model: The model parameters describe the dimensions of each axis of the robot which are generally not
editable.

=== Advanced settings X
. . Hards Az
Mechanical couplings sruare 1
1 2 3 4 5 6
Config Model
2 0 ! 0 o o 0 Limits
3 i} 0 1 0 i} 0
4 0 0 0 1 0 0 Analog Conveyor
5 o 0 o 1 1 0
6 ] 0 ] 0 -1 1 Free in Free out
Lambda Wrist Eulerian E sel Com Security
0.25 o v] [xzy v Min B5C
Language Service
Model parameters
a(mm) d (mm) K Jacob Max Er Master Axps
3 1 693.6 300 1 1}
2 999 7356 0 300 i
Save this Save all
3 1500. 101 -3. 0568 300 0
4 i 116 300 0.05 o
Import
5 o 139. 4331 300 1]
B 1] 86.5 300 1] Bxit

Limits: Limits parameters are used to define the manual speed and the acceleration of a robot.
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(ST, (—— (S—

=] = —

GG e =
r

Advanced settings
Joint Movement

Joint movemen

Diagnosis % | iz 7% 47 BT

the
diagnosis page

Judge on

Analog: Parameters used for analog spray.

Jog\elocity Jog Acceleration Auto VelocityAuto Acceleration  Deceleration
» 1 20 40 150 450 400
2 20 40 145 435 400
3 20 40 150 450 400
L 40 80 600 1200 2000
5 40 80 600 1200 2000
6 40 80 720 1440 3000
NC 150 150 120 120 400
NC 0 0 0 0 0
NC 0 0 0 0 0
NC 50 30 50 30 200
NC 0 0 0 0 0
Cartesian Movement Jog Velocity Jog Acceleration  Auto Velocity Auto Acceleration
N v jog ufs ajogufs2 v auto ufs a auto u/s2
Rr e F5 )
» Position 400 1000 3000
Orientation 770 (HEE) 20 40 300 900
Positioning % |'° #5iZlrosSiEE Test% (20 53t

Velocity for moving to the
POS point

34

x
Hardware Axis
Config Model
Limits |
i

There parameters are used
to define axis velocity limit
in joint movements, the
translational or rotating
velocity limit in Cartesian
movements and the velocity

limit in robot test or
diagnosis.
Import
Exit
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03 Working area

04 Deadline

05 Warning distance

06 Angle

07 Spray interception

08 Spray restoration

09 Positionlead

10  Filter ime

11 Back threshold

12 Startfilter positive edge
13 Startfilter negative edge

fri = - = S T N U = ]

[y

ZERE (ACHTREHESILETHE )

WEEE (FiFRARFactF)
BE (miESHleAv-EH0)

wEEIHE
HEEERE
fr 5|5
L

REEE (HiE a2

2 RBEREENMERSHEN ST
3 BElEERSMEEEMNEA TR

=7= Advanced settings X
r Hardware Axis
‘Anaolg Out 1 v] OFF ‘ Fik
Config Model
Label ‘ COLORE PID
Default value ‘ 0 Enable OFF ‘ Tinits K
Vnﬂage ¥min [ 1] . _
Ymax [ 1]
IN max 10
OUT min 0 Kp [ 1] Free in Free out
FF 0
OUT max 10 [ Com Security
= Ti L0
cale
Measure unit text | Td [ 0 Language Service
Time unit dYmax 0
—— > Axps
Scale OUT 1000 - o
Scale IN 1000
Tf 0
Save this Save all
Proportional Kfbk 0
Enable OFF ‘ Max Error % 0 Import Export
Kv | 0 Time Error 0
Exit
conveyor: Parameters used for conveyor device.
=77 Advanced settings X
Hardware Axis
Idx Description Value Unit = L
00 Encoder resolution fEELEE s _— ; —
01  biymm RIEFEE £
02 Startdistance FEBMNBAES (actif2)
TS (ZEdh ) Limits Awx hx

Standard controlled speed
Reciprocator end repefitions
Roller distance

Roller length

rp clutch delay

hook lock delay

Hook lock delay in step mode
Lost start manager

Working area advanced manager

Gt i e T

FEERIER
FERER
HETIEE
ETFERE (1)
RPEAHR IR
FHHER
SHEN ST EER
0 o/
0 [0/1]

n

35

-
Free in L Free out
Com I Security
Language Service
Axps
Save this Saye all
Import Export
Exit
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=% Advanced settings *
Hardware Axis

Idx Description Value Unit o

21  Loststat manager 21 ERBINEEA 0/1] . [

22 Working area advanced manager = 22 TiEsaEgEE o) emie | | Roial

23 Step conv queque n 23 St AL BAS A 15N

24  Wait component start position 24 EHAGFEHE 0n) Limits Aux

25 Mem active start 25 TanaH 0n) =

26 Nhooks stop 26 NAFELE snelog

27  Stop hom time 27 E1ES B EfE [s]

28 Conv step pulse time 28 AELB B AR 8] Is] r ]

29 Line tracking pause treshold 29 LR Ftreshold  amys] Fraviin Free out

30 Speed analogindex 30 IR ;

31 Disable recovering waming 31 SRR g 0/1) Con Seourity

32 Conveyor stop limit 32 WA TRRESR mm) .

33 Minimum step 0 [mm] ;

34 Rp Offsetsyncro input 0 [deg] . Service

35 Rp Offset syncro output 0 [deg]

36 Rphook lock sensor distance 0 [mm] hxps

7 ]

k] 0 -

k] 0 Save this Save all

40 0 ;

4 0

2 0 Import | Export

43 0

44 1 n il k. Exit

Free in:  Match with the forced output signals in advanced instructions under Diagnosis.
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robotics

=7= Advanced settings X
Hardware Axis
IN FunctionN  Function description @
0 1 Emergency e
1% Dead man I i foded
2 16 Automatic
3 0 nc Limits Aux A
4 0 nc
5 3 VlBgB outputs #nalog Conveyor
6 4 Thermal ok
? 5 Interface voltage presence
8 0 ne Free out
) 33 Control panel temperature ok
10 9 Start cycle Com Security
n 10 Stop cycle
12 15 Motor power )
BN Pause i Service
14 12 End
15 191 Resetalarm Axps
16 14 Automatic gun
17 13 Manual gun
18 0 nc Save this Save all
19 0 ne
20 0 nc - =
! ot SExpore
21 28 Positioning after remote start i i
2 8 Remote startin stand bv ¥ B
< > m
== Advanced settings x
Hardware Axis
IN FunctionN  Function description (s
4 3 Joystckpresence Sanile i
46 20 Swuleaming
2 nite | | nse
-=_=EI = -
24 Ameyed R
[T Awdiaryvars
= Com Security
o Save this | Save all
TG
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Code Background Color Remarks
Signals  for control
0-43 Yellow )
cabinet and robot.
Signals for auxiliary
44-59 Light green axes, drag teaching
and CCO
i CCO signals for color
60-71 Light blue

change system.

Free out: Output signals

= Advanced settings

ouTt

0~ U W N - O

L A e
-0 WU e W - O

7
-

Function description

nc
nc
nc
nc

Reset safety

nc

Time Counter

Door lock

Piece turner clutch

Hook unlock

nc
nc

Robotin stand by
Rabot Busy
Programme running
Start conveyor step

nc

Washing position 1
Auxiliary fix 1
Auxiliary fix 2
Piece turner on 0

nc
nc

ne

38

x
Hardware hxis
~
Config Model
Limits
Analog Conveyor
Free in
Com Security
Language Service
Axpsz
Save this Save all
Import Export
i} Exit
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=#= Advanced settings X

OUT  Functio.. Function description o

|
% 6 leamingconfmed | Sl || ol |
|

® 5
o 0
@ % @m | ume |
-—_I

s o

39 Aomizaon2
=_ m
% & Awdhayvart -
47 42 Awdiayvar2
48 9 Robotchichesreleased | Con H Security
9 0 e

l Language | l Service |

=_
-=__ e [ |

i e E— | |
Inport Export

9 0 e ' '

& 0 e

i i I ——— s ~ Exit

Code Background Color Remarks
0-43 Yellow Common output signals
Signals for spray guns and auxiliar
44-53 Light green g- Prey g y
variables
] Signals for auxiliary fixture and piece
54-77 Light blue
turner.
78-101 Purple Signals for color and wash cycles.

Ethernet(com): Parameters used for Ethernet communications.
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robotics

-= Advanced settings X
Note: Parameter functions: L s
Ethernet 1.None: No function.
Model
2.Color: The color used to spray the chosen work piece.
3.Rototranslation: Define the translation or rotation
Terminal name o1
parameterS. Conveyor
Terminal port num .
4.Flag: CMA reserved function.
in Free out
TCP/IP mode -
@ Security
Protocol type L V
Language Service
Par function
Axps
Rototraslation
CPU IP Address Flag
Save this Save all
CPU Broadcast Address
CPU Subnet Mask i Pl M Taport
CHANGE CPU IP CONFIG
Exit
Security: Set the passwords for the teach pendant.
= Advanced settings X
Hardware Axis
Password protection abilitation ON
Config Model
Password ABC123 Limits
Analog Conveyor
Free in Free out
Com Security
Langunage Service
Axps
Save this Save all
Import
Exit
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Language:

Select the display language for the teach pendant.

= Advanced settings

Selectlanguage

[l

41

Hardware

Confizg

Limits

Analog

Free in

Save this

Import

Exit

Axis

Model

Conveyor

Free out

Security

Service

Save all
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Chapter Three PTP Programming

3.1 Robot Instructions

A point-to-point program (PTP) consists of a series of instructions. In automatic mode, the robot runs
under these instructions. Instructions can be divided into motion instructions and logic instructions. The
function of the motion instruction is to make the robot move to the corresponding position (Pn). The
function of the logic instruction is to modify the previous point by creating a virtual point.

The available motion instructions are as follows:

Motion Instructions Description
Line rectilinear motion of the robot between two points
Circ The robot executes an arc instruction.
Spline The robot runs along an uncertain curve track.
Plane a track that covering the plane
StartProfile S-shaped track that covering the curved surface
EndProfile the end of the the curved surface

The available logic instructions are as follows:

Logic Instructions Description
IncShift add an offset to the current point Pn(X,Y,X,A,B,C)
AbsShift set an offset to the current Pn(X,Y,X,A,B,C)
WaitTime delay a given time
Waitlmput wait for a change of an input signal
Rep execute instructions cyclically between Rep instruction and
Next instruction
Next the end of loop instruction

3.2 Introduction of Programming Interface

Main Interface

3

T No. Introduction

< 5 B 1 Track instruction area

< [ > i
CYCLC | IncShim | AbsShit | WailTeme Waioput WaiFlag | PainEv | Save Il (O8]
A Rep Net  RpSwn  RpStop CweStan CiyzStop | Exit AUX

Er Ea A JOG| EDT VIS CMD
B

w8 [l w8 B (B om[m w8 o]
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AL 8 I.u,, s o [31] Swir | Egememcieny | P "‘j
Progersm | TVT cav Component | empli e wisiog -
:; POS L] 0 20| 0 0 o o o + = i
o M— e No. Introduction
z 4 5 B In the instruction selection area,
- Y sep
o . , instructions can be divided into motion
= - @m instructions  and  cyclic  logic
Yial v | bt | rones | rome Jomins ot | 00 gy " g instructions.
? EriEa A 406 EDT VIS | cMD
B Py (B sep|m sep- W " [] [B swro]m ssss[m oma]
& e -mgmm, _r’ Cnlnu‘i.':l Sttates | SgChanoiogy é.i s-vﬂ
Componen [emp01 E—)
- — T No. Introduction
= o e Function area:
o 4 5 B
- | 1. Parameter settings of the robot
o [ I = E i
. =ame - motion (speed, reference
:CLLC IncShit  AbsShit WadTime Waitihput Waifflag PamiEv Se @ Mi6 Coord i nate Syste m’ moti 0 n mode
A Rep Ned | RpSsd  RpSbp | CoysStad CxysStop ™ A 3
&3 e [ea | Bl o v o including continuous and single
(W Poy[m sep[m sw-[m " " [ ] ;
step)
2. Instructions of programs’ trial
operation.
Programming Instruction Sheet
Name Introduction
INSTR instruction
INSTR 5PD ACC DEC RAC PST ON OFF
r the running speed of an instruction
o0 SPD )
oo unit: mm/s
005
ois ACC acceleration unit: mm/s"2
007
o DEC deceleration unit: mm/s
on RAC angle accuracy  unit: mm
012 . . .
o3 PST switch gun instruction 1:on 0O:off
ON The time for opening the spray gun is
delayed. unit; mm
OFF The time for closing the spray gun is

delayed.  unit: mm
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AUXT  AUXZ  AUX3

X Y 4 A B C

oo Name Introduction
o X X coordinate of track point
o Y Y coordinate of track point
007
oos V4 Z coordinate of track point
o A rotation angle relative to X axis
e B rotation angle relative to Y axis
C rotation angle relative to Z axis
AUX1 position of auxiliary axis 1
AUX2 position of auxiliary axis 2
AUX3 position of auxiliary axis 3
s o WDDZ D03 DO4 DOs DO6& DO7 DO8 DOY D10 DiI1 D12 DI13 D14 D15
002
o Name Introduction
e DO1~ -
o value of digital output
ol DO15
003
0o
0
0z
03
s BRUSH AD1 A02 AD3 ADd ADS ADE AD7 ADB -
o2 Name Introduction
003
o BRUSH Brush the number of the table
- AO1~
o Value of analog output
003 AO8
010
011
0z
COMMENT
001 .
o2 Name Introduction
003
o0 COMMENT | Remarks
005
006
007
008
003

010
01
012
013

44
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3.3 Function Operations

Item

Introduction

Control switch button of main body and external
axis

1. Press this button, and it turns orange to control
the external axis.

2. Press this button again, and it turns gray to

control the 6 axes of the main body.

Introduction

Motor mode. A single motor of the robot can be

+

operated by pressing the and or using the

joystick handle.

Joint coordinate system. The single joint of the robot

+

can be operated by pressing and or using

the joystick handle.

Cartesian coordinate system. The robot can be
controlled to move along X, Y, and Z directions in this

system by the joystick handle.

Item
Frame - WObject -
M J c T
R
4 5 b
Step J
]
Jog step
@ M1-3
L]
= Cc
@ AUX
T

Tool coordinate system. The robot can be controlled to

move along X, Y, and Z directions in this system.

Motor/joint

coordinate system

X
Y‘/TA
Z

Cartesian Tool
coordinate coordinate
system system
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n
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- B
- 8D

Frame - WObjeet E -
Item Introduction

R — : Reduce the running speed of the robot manually
LMJ — during teaching. The minimum value is 1.

4 s B E Increase the running speed of teaching the robot
£ manually. The maximum value is 10.

Jog step

'W.l M1
@ =
Frame - WObject E -
Item Introduction
T CONT Continuous operation mode
Manual speed
Single step operation mode: the distance of a
STEP
single step can be set in [jog step]. unit: mm
Absolute single step operation mode: the
ABS distance of a single step can be set in [jog step].
unit: mm
Frame - WObject E
Item Introduction
Refarance system - . .

“ e The joystick handle has only three gears, which
Manual speed H
<4 5 p means that the robot can only control movement in
sop__ ) three directions at most at a time. In different
| conT | Joystick .

. handl reference coordinate systems (M, J, C, T), the
= andle
Bl s highlighted buttons in the red frame have different
2 i = definitions. These buttons can be used to switch the
- Il s
movement controlled by the joystick handle.

A

Warning

In single-step motion mode, when using the joystick handle, the robot will run a
distance preset in the single-step jog dialog box, which has nothing to do with the
holding and releasing of the joystick handle. Please always make sure that the robot
has enough safety space to move.
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The functions of these three buttons can be summarized as follows:

Motor Joint Cartesian Tool
) Spray gun X,
Mi—3 | Motor 1,2,3| | Ti=3 || Joint1,2,3| | xyz X,Y,Zaxes| | ¥z v 7
Rotation of
M5 Motor 4,5,6| | 74— Joint 4,5,6| | ROT Rotate ROT the spray
gun
Motor of Motor of
AU auxiliary | | am auxiliary | | ain _ PAL
axis axis
: oo Click on VIS to view the Cartesian coordinate value (X~C) of the spray gun,
2 o0 the value of every axis of the robot, and the value of the auxiliary axes.
I quote
I 0.0
2 0.0
I3 0.0
T4 0.0
= 0.0
h 0.0
JoG || EIT [
Click on CMD to set special commands for the robot.
Limiting ON
SE—— Item Introduction
e Limit ON The speed limit function of the robot is enabled.
Spray gun . .
The spray gun is closed during the test phase.
OFF
a command that makes the robot return back to
Zero robot . )
=] S s zero position quickly
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3.4 PTP Instruction Settings

3.4.1 POS Instruction

In a robot program, the first instruction is always the Pos instruction. The first point of the robot
program is stored in this instruction.

&g - A i iidi g i
@ @) Archive ﬂ Diagnostics | 45  Colors ‘I { l Statistics | =gChronology é.’ Settings
Program ZC1112.csv Component |cmp01 Frame - WObject -
INSTRUCT GUN | BRS | VEL | ACC | DEC | RAC | ON | OFF v ‘
o | . |
002
003 Reference system
004 A M J c T
e Manual speed
006
= 4 5 p
008 v Step
009
010 CONT
2 ¥ Jogst
og ste|
012 Rl

#o=o=[M1]

L | »
MOVE '9 M4-6

VY A Exit AUX
w2 |

5.!5 JOG EDT VIS  CMD

I- Play l. Stop l. Step+ | (i F6 |- aux prg ‘- assist ‘ ] cmd ‘
Instruction POS -

J AUX < 50 b

n 0.00 Al 000 Link
T <0 b _
W om |lm o win BB Procedures Introduction
46 0.00 AB 000
[«2] 0 Aux Out ; A
&l o 1 Click on REC to record the point.
(o] 0
e ]
Comment 2 CliCk On OK-

! oK

& Be sure to select a point that is far enough away from the workpiece as the first point, so

Warning that the robot will not collide with the waiting workpiece when it reaches the spraying

position.
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3.4.2 Line Instruction

MOVE

Line

Circ

Spline

JointC

Save

E A Plane Joint Jointw StProfile  EnProfile Exit
A Speed
Instruction LINE
: <5 P
X 000 Al 000 o | unk
- T <0 P
A | 0w M|
8 000 45 000 " Eol LA
c 0.00 A6 0.00
R 0 Aux Out
CrR2
CF3
| 0
[Tree ]
Comment
.
Edit Out
Digital out Analeg out Digital OF
aE < > 9 0 P
3|4 - 2 Digital OFF mn
5|6 - [+ 8 < 0 B
’ i < } Aceeleration
s |10 -« 2 g4 0 b
0 ] = < -+ Deceleration
13 14 - -+ <4 0 b
15| 16 -« £

The line instruction connects the PO, the previously stored point, and the

| current point P1 by a linear motion instruction.

Item Introduction

You can set the speed required to reach this
Speed point. The value range of the speed is
1%~100%.

The range of the circular arc transition of
straight line is 0~10. The robot will stop for a
while when it reaches P1 and then move to the
) next point, if the value of circular arc transition
Circular arc | .
. is set to 0. When the value of circular arc
transition o )
transition is set to 10, the robot will approach
P1 as much as possible before moving to the

next point, in order to achieve the continuity of

the speed.

The spray gun of the robot will open during
Pistola the movement from PO to P1, if ON is

selected.

Click on [Aux Out] to pop up [Edit Out] menu to make the corresponding
selection:

16 output states (1 is spray gun)

8 analog output values

During linear motion, from the starting point to the delay of the opening
of spray gun, unit: mm

During linear motion, from the end point to the position where the spray
gun is closed in advance, unit: mm

The acceleration and deceleration in motion; they are calculated
automatically, if the value is 0.

The acceleration and deceleration are the same. And they will adopt the
set value, if the value is not equal to 0.

Click on REC to record this point.

Click on o to confirm this instruction.
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3.4.3 Circular Arc Instruction
wove . e e The circular arc instruction consists of two instructions, which are
Y A Plane RP Stat | RPStop | St Profile || En Profile B RCl AND C|RC2
Item Introduction
fmucﬂinc'ﬂc‘ S | q< 50 When clicking on [Circ] for the first time, the
: y / o first sub-arc will be inserted, which is from the
: i I e previous point PO (the previous point in the
= = AxOu command) to P1 (the second point that
determines the arc).
=——= The range of the circular arc transition of
e straight line is 0~10. The robot will stop for a
! while when it reaches P1 and then move to the
. next point, if the value of circular arc transition
Circular arc | )
. is set to 0. When the value of circular arc
transition o ]
transition is set to 10, the robot will approach
P1 as much as possible before moving to the
next point, in order to achieve the continuity of
the speed.
The spray gun of the robot will open during
Pistola the movement from PO to P1, if ON is
selected.
Edt Cut Click on [Aux Out] to pop up [Edit Out] menu to make the corresponding
Digital out Analog out Digital ON SE|eCti0n
12 < > 4 0 b
3 < P bissl o 16 output states (1 is spray gun)
5|6 -« 2 < 0 B | |
— < S 8 analog output values
v|E < > 4 0 b During linear motion, from the starting point to the delay of the opening
0] 2 < -+ el .
ale| > 4 0 b of spray gun, unit: mm
< g

During linear motion, from the end point to the position where the spray
gun is closed in advance, unit: mm

The acceleration and deceleration in motion; they are calculated
automatically, if the value is 0.

The acceleration and deceleration are the same. And they will adopt the
set value, if the value is not equal to 0.

Click on REC to record this point.
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Click on o to confirm this instruction.

3.4.4 Circular Arc Instruction

MOVE Lne oo pve The circular arc instruction consists of two instructions, which are
W A Pene | RPStat | RPStop | StProfie | En Profile B CIRC1 AND CIRC2.

Insﬂucﬁc:n(:tﬂm % B Procedures Introduction

X 1 /‘ - When clicking on [Circ] for the first time, the
2 > " ! ° B first sub-arc will be inserted, which is from
;‘ ] — mmu - 1 the previous point PO (the previous point in
= the command) to P1 (the second point that

e determines the arc).

§

- Procedures Introduction

Instruction CIRC2 a 50 b ] ] ] ]

; ax y ) Click on [Circ] again, another circular arc
X h R Link
! ; \ <0 P instruction is inserted, which is called CIRC2
: F e I Click on REC to record the new point P1,
= — 5 which determines the third point.
—— As for a full circle, you can use the circular
Comment arc instruction.

! ‘ 4 Click on OK.
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3.4.5 Spline Instruction

MOVE

Line

Y A Plane RPStat | RPStop | StProfle | En Profile B
. Speed
Instruction SPLIN 50 D
P AUX
X Al i Lk
/P
Y A2 { 0
z Y] j} b
s M L I
- ™ — Phtola OFF
C AS
CcF1 Aux Out
cr2
CF3
Cra

Comment

Cancel

Spline instruction consists of two instructions, which are Splinel
and Spline2.

Procedure .
Introduction
S

1 When clicking on [Spline] for the first time,
the first sub-arc will be inserted.

) Click on [Spline] again, and another spline
instruction will be inserted.

3 Click on OK.

A

Attention

1. The use of spline instruction and line instruction is very similar.

2. The spline instruction does not have the format requirement for circular arc
instruction.

3. Due to the uncertainty of the trajectory of the curve in the same segment, it is not
recommended to use it when editing the trajectory.

3.4.6 Plane Instruction

MOVE

Y A F(FStart RP Stop | St Profile

pstruction PLANE]

Line

Circ Spline

@ > | N < %

c

£l
F2
F3
F4

E(&E|BEEZ

AUX

F2

e

Stef

Comment

177

En Profile blictus]

Speed
< 50 P
Link
< 0 b
Pistola OFF

Aux Out

CINT

Plane instruction is an instruction that is used for robot to spray flat
surfaces, which is defined by defining four points and a step size.

The sprayed surface may be horizontal, vertical and slant. The sprayed
plane is the plane defined by the four points.

Procedures Introduction
1 The first point is PO, which is the end point
before the PLANE instruction.
) Configure the other three points by entering
the parameters in the plane instruction page.
3 Click on REC to record it. The PLANE1,
PLANEZ2 and PLANES3 instructions can be
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inserted.
Spenc Procedures Introduction
Instruction PLANE1

o~ - f‘ 50 g ; Click on step to set the amplitude of the step,

e E\‘Iw <o p unit: mm
: ! o m.‘:lpz i <Int. Rac> value can set the transition of the
ﬁ I e — robot in different motion directions at the
== v 0 P 6 transition point, which ranges from 1 to 10. 0:
Somment no transition. And the robot will stop. 10: the

[+ ][ o] biggest transition.

7 Click on OK.

The figure on the left shows an example of the trajectory executed
by the robot.
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3.4.7 Profile Instruction

MOVE

Y A

Flane

Program |ZC1112.csv

Line Circ Spline

Profile instruction is composed of many instructions between START

R7F

RP Start RF Stop | St Profile | En Profile picztur]

Component  cmp01

PROFILE and END PROFILE.

Its goal is to use straight lines and arcs to describe such a profile, and

then to use a step size parameter which is similar to that in plane

instruction to achieve repetitions.

INSTRUCT GUN | BRS | VEL | ACC | DEC | RAC | ON | OFF .
wr_ros o lofmo o ololo|a Procedures Introduction
0 0 50 0 0 0 0 0
0 0 50 0 0 0 0 0
o |offso|o o0 0|0 . . .
, o (o= o 0 o o oA 1 Insert the point of the relevant single line.
0 0 50 0 0 0 0 0
- Y LINE can be used, but Spline is not
010
] 3 recommended to use.
L | >
MOVE Line Circ Spline Joint C Save
VYV A Plene Joint JointW  StProfile | EnProfile Exit
Program |ZC1112csv Component |cmp01
INSTRUCT GUN (BRS | VEL ACC DEC |RAC | ON  OFF
- [ — - 50 0 0 0 0 z t
@ m oo ololo Procedures Introduction
004 |LINE 0 1] 50 0 0 0 0 0 A
005 |LINE 0 0 50 0 0 0 0 0 -
ws e v o @ s [o] v o]0 Insert START PROFILE at the starting
007 |LINE 0 0 50 0 0 0 0 0 2 .
ooe v position.
009
010
on ;
012
« »
MOVE Line Circ Spline JointC Save
VY A Plane Joint Joint W EnPluﬁle Exit
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Procedures Introduction
nstruction END PROFILE e
—— = 4 % b 3 Insert END PROFILE at the end.
T \/<o=>
oo |8 o - L 4 Click on REC to record the last point.
c(;' oum A6 000 =
@ sep . Enter the amplitude of the step in <Step>,
e ] unit: mm
e 6 Click on OK.

The figure on the left shows an example of
the trajectory executed by the robot.

P5(LINE) -

P2(LINE)
P1(LINE)

3.4.8 Absolute Shift Instruction

Absolute shift instruction can add an offset value to all points after
the instruction. For example, when the program on the left
oveue .ml avssa WaiTme wampu Waleg  Pantv | sae  FEPresents a square in the YZ plane, input ABSSHIFT instruction
LA Y I e = 2 ) 5 (0,-100,0) between the POS instruction and the first LINE

instruction, and then a square will move at the position that is

100mm away from the right of the robot.

Procedures Introduction
= 0 v 0 s 0 _ 1 Click on [AbsShift] to pop up a dialog box.
= 077 ) In this box, the absolute coordinate value of
the offset can be entered
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3.4.9 Loop Instruction

o T REP and NEXT instructions can be used to execute the instructions
V[Af e wen  foser mews cwses omsse &5 petween REP and NEXT repeatedly.

[REP] +[NEXT]instructions can realize loop nesting.

Introduction

REP#1|(7) # represents the number of REP-NEXT loops,

and the maximum nested layers are 16.

INSTR SPD ACC DEC IRAC PST ON  OFF PrOgram Example

001 POS

>tz Ry In the instruction table on the left, the instructions from line 4 to
o oo e e o« ¢ o line 7 represent a square, and the number of repetitions is 25
006 |LINE 50 0 0 0 0 0 0 .
007 |LNE s 0o 0o ofoo0 times.
008 |INCSHIFT(D.-100.0)
o9 ez The number of times to repeat a sequence of instructions can be
010 |INCSHIFT (500.-100.0)
o NWF specified: Press the representative key to call the following
013

numeric keyboard, and the number of instruction loops that need
to be executed can be set. Press [Rep] to pop up the following
numeric keys.

Schematic Diagram of Trajectory Operation Diagram

3.4.10 Delay Instruction

wox Tl e Click on [WaitTime] to set a pause time during program
V[A] neo | mea rmr mpswp Coosen Omswp e execution. Set the pause time in <Timeout> area.
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Istruzione WAIT

Digital out
1

Analog out Timeout(s)

]

AAAAAAAA
VVVVVVVYV

3.4.11 Wait for Input Instruction

CYCLIC

IncShift  AbsShit  WaitTimd  Waitnput  WaiFlag ~ PainiEv Save

A 4 E Rep Next RpStat ~ RpStop CxyzStant  CxyzStop Exit
Istruzione WAIT
Digital out Analog out Timeout(s)
G |1 < o P
2 ? 4 O D Digital t
igital inpu
-
4 |5
6 7 4 O D
8 9 4 0 D
< 0 b
0 n < D °
12 | 13 4 b
Analog out Brush & i
4 0 b 00 No Brush
q 0 P Digital input b
5 Votiage cupurs] —I
< [+
06 T
q b U? S:;i;’;;;orar veyor
< [:3 E:nnlml panel temperature ok E
9 0 12 Motor power i)
< “2 =
15 Resetalarm
_BC ' ml=
18
19 r\: I
20 ne EDT Vi CMD
21 Auxiliary var 1 |
OO e B wu[m o]

During the pause, 16 digital outputs and 8 analog outputs can be

set. 1 represents the spray gun.

This instruction can be written by selecting [Waitlnput]. Only

when the state of the corresponding signals changes, this

instruction will be executed. Otherwise, it will wait for the input

signal to meet the conditions.

Procedures Introduction
1 Select ON in <Digltal input>.
2 Select the signal in <Digtal out>.
Procedures Introduction
Select the required signal point in the
3 pop-up signal table that have been
configured.
4 Clickon @ .
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3.5 Create PTP Program

cs | Sgchonoiogy | 7 semngs
Frame - WObject
J quote unit Aux quote it
5 000 deg ne | 0.00 nc Referance system
2 0.00 deg n 0.00 ne IR
3 0.00 deg nc 0.00 ne
“ 0.00 deg n | 000 ne S e
J5 000 deg ne | 000 ne < 5 l>
% 0.00 deg nc 0.00 nc e
g
c quote unt
X 120000 mm Zero robot Jagsep
Y 0.00 mm
z 1000.00 mm ML,
A 000 deg e
B 000 deg
c 000 dog o |

=

No.

Procedures

Switch [Auto-Teach] to teaching

No.

Procedures

?‘E' Tea|a| x= Teaching
L T T T

E_‘; Rechive .amm.:f} c*qll;j Pa— .,':Man‘f{i s.m;.l

Program definition % e
Progrre name
Progampat CUnnn kot 23 10 Docurmmnty UV W ook FEESIE 1 11465 Pragrmms.
o E B
Program st
Companarts
Componerd name.
Component Sesinplion
L EID
— . . . .
" [m O [w [m " [@ maps [ W

(O 5 - (@ |2 cn i | G | # s

Program definition % e
Progumneme
Progampat - nenn kot 33 1A Docurmmnty UV W ork FEES5 111465 Pragrams.
Frogram cescrpaon N s
Progam st
Comgsranty
Componerd name.
Component Sesinplion
?I El‘l’a-A.
" [m [m [w [m m [@ maps [ W
Touchkeyboard
S W E R T Y L o P o B | -2
Al D E G R L 4 |5 (16
fHZIX [ CIVvIBINEMI_ (= 18 (8
CLEAR DEL 0

Click on Teaching in the main

interface.

No.

Procedures

Click on New.

No.

Procedures

Click on the text box of Program

Name.

No.

Procedures

Enter the program name in the pop-up
box by the virtual keyboard.
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robotics

Procedures

Clickon @,

TouchReyboard
No.
QEWANE IR IT Y ILE S|P 12 (3
Al D E G R L 4 |5 (16 6
EZ )XV IBINEME Il = 18 (8
CLEAR DEL 0

] o

= Chionology I()-(' Sefings

’ .
s [ 255 i [ s

Program definition

X= Manual
Program name. Xesv

s c b 11467 Eigers
Program description N Load

— No.

Procedures

Camponerts

- 7

Componant name

Click on New PTP J.

Companent description
NewpTPl | NewPTR U

C] [= [m " C] = LR e L)

B we ‘. F——

5 cnlnmh'j \lzﬁ!kxl ‘,'ummn.,,hﬁ Setings

Procedures

Program [Xesv Companert |emod ]
T A L AL T
Ll rs
o
- Referance system N
e I 0.
= A
el ner
=
- 4 5 P
e Y s
=
..n 8
¥ ogs
o chand

After confirming the work origin of the
robot, click on POS to confirm the
position of the work origin.

- ]S
o Pos I S
v it '@ [ El

?E_El leala]

B euy (B sop [M seps [W [ "

408 EDT | VS CMD 9

[® awpg [ asss [ cma|

And then start the formal trajectory

programming.

3.6 Edit PTP Program

3.6.1 Copy Program Line

No.

Procedures

e | @0

Program [Xcav Companent [cmp01

s cm|~«l s.m‘ T

7 =]

To edit the stored instructions, click on
EDT and select the instructions that
need to be edited.

Click on EDT to pop up the standard

interface, where instructions can be

selected.

T e 1
o ros o [0 m o oo ololla
w e oo = 0|0 a0
o e o [0 |0 0 a0 ke
o arcy oo % e 0 alv|oe
o — 4
e
co
07 i
o s
0
o0
n
¥
m2
Delete
- >
MovE Lne | Cic ine | Jomc save
L Delste all
¥ A Pane | Jom  JomW  StProfle | EnProfie Exit
T
?\ Er [Ea| A bos | ET cMD
B Py [ Sop (W sep- M n O n emd
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B &) Achive

icoonton I(;»' Saoge

@oeoesscs |75 coon “'l -

Component | cmpa1

8 RIEREBE

GUN | BAS | VEL | ACC | DEC | FAC | O | OFF

o lm oo ololo]is

MOvE
VY A Pune

-«

Line

Cire Spine | JoiniC Sava

Joimt Jomtw  StProfie EnProfie Exit

as . |
& | Er[Fa| A

" Tsyl._:mp B seo- W " [= B aup B osss |8 omd |

Delete the selected instruction?

#E s

No. Procedures
In order to copy one or more lines of
1 instructions, select them (the selected
lines will be yellow)
) Click on Copy and select a command
line to copy it.
Click on Paste, and select whether to
3 delete the original point in the pop-up
window. The corresponding instruction
will be copied if No is selected.
Description Procedures
Click on Yes, indicating deleting the
1 selected instruction, which is

“cut”-“paste” function.

equivalent to the realization of the
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3.6.2 Modify Instructions in Batches

. Procedures
' o To delete the instructions in the
Description )
program in batches.
Select the starting line that needs to be
modified, drag it to the last line that
1 needs to be modified. At this time, all
lines are shown in blue, indicating that
they are selected.
‘ = Procedures
‘ E? o o To modify the instructions in the
= v Description )
‘ 5 program in batches.
= 7 .
P - ! s 2 Click on EDT.
e s
ur‘:‘Fa.A 06 #DF wvis M0
- |
B oy (B cop (M swpe [ [ [m [B sopg (B sm[m o
frmTouchRegulator
Procedures
Digital dnalog . . . .
o To modify the instructions in the
Description

4 50 b program in batches.

Enter the value in the pop-up dialog

box and clickon @ .
o Q

A This method is only suitable for batch modification of control instructions, like switch gun,

Attention running speed, transition accuracy, brush table number, etc.
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3.7 Utilities

3.7.1 Document Management

b | o o L - 3
Awchive @ oionostcs 5 colons (7] Stawsses | Sgchronology | ¥ Satings
Falders. Programs
"] PROGRAMS 2 Scsv New
HOME csv
iz INSPECTION csv
Jzenn WASH csv
Delete
Renams
Update
Export
Restore
Disk space |
o % 50 s 100
ﬁa Er |[Ea|l A CART PROG
= | o]
B Py @ se[m se- W [ " B awprg B st W oo
- _,u...wa,.l,p -
Propames
Diaiete:
[o—
Covy
Mawe
Expont
Diakspace — — s
= = L 0
ﬁ; Er |Ea| A CART PROG

In File menu bar, click on CART and then perform some

operations on the program folder.

Item Description
[New] | Create a new folder
[Delete] | Delete an existing folder
[Rename] | Rename a folder
[Update] | Refresh a folder
Make a backup of all configurations,
[Export] | . ) o
including painting procedures
Load a configuration that is saved
[Restore] .
previously
In File menu bar, click on PROG and then perform some

operations on the painting program files.

Item Description
[Properties] Display the properties of the program
[Delete] | Delete an existing program
[Rename] | Rename a program
[Copy] | Copy aprogram
[Move] | Move a program to another folder
[Export] | Copy a program to external device
[Restore] Copy a program from the external device

to the robot
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3.7.2 Program Properties

Disk;

space —

qu Ea A

B B oM s W

| —
= ]

Dulete

Moe domn

Deaphay st

Cancel

Click on Properties to display the properties of the painting

program.

In the program properties page, the composition of the program

can be viewed, and the related properties can be edited and

modified.
Item Description
The properties of the program segment can
Change
be changed
Delete | Delete an existing program
Move the selected program segment up in
Move up )
the list
Move the selected program segment down
Move down )
in the list
Copy | Copy the selected program segment
Display | Display the details of the program in the
text program segment
Save the modifications to the structure of
Save
the program
Cancel the modifications to the structure
Cancel

of the program
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Item

Description

Program name

Click on it to modify the program name

Program Click on it to add and modify the program
Description | description
= Click on it to add the description of the
Program
= program author
ers author
i Check the creation date of the program,
Creation date | which cannot be modified
s Check the modification time of the program,
= Last change ) .
which cannot be modified
G date
The running speed of the entire program can
Speed . o
be modified by clicking on < and P
Colour Painting colour can be chosen
Press OFF to disable the storage of the
conveyor belt during testing, if the conveyor
Conveyor

belt is moving during the teaching of the
program

Program shift

According to the on-site specific conditions
of the robot and external equipment, the
program can be shifted along X, Y, and Z
directions with reference to the robot base

system without adjusting the position of the

3.7.3 Program Segment Management

robot
o | Procedures Description
= 1 Select the program segment that needs
— to be modified
o 2 Click on Change
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PP

Aunliary axes

Procedures

Description

Component name

Select the program segment that

needs to be modified

Click on Change

Display the type of the current

program segment

Display the total number of
instructions in the current program

segment

Default POS point type

Component
description
o 00 B Component type
Tool < o P
Spraying distance < o
Work Object WORK 0B.J0 Number of
T instructions
2l 0 0 Positioning
Ofset Joint 1 0 RP Cont a

Robot

Rototraslation

This function can be used, if the
rotation and translation data need to
be applied to all program points. The
program will use Shift, and the
current input value of the Rot Point
and Rot angel parameters can also be

reset (special for rotating system)

Speed

The speed of the program segment

can be set by + and -

Tool

Use tool coordinate system

Spraying distance

Display the distance of spraying

Enable
Line-Tracking

Decide  whether this  program
segment is to be tracked during the

tracking of the painting

mm conveyor

chain

Track the encoder value of the
conveyor chain at the beginning of

this program segment during painting

shift

Modify the value of the program
segment in the X, Y, and Z directions
with reference to the Cartesian

coordinate system of the robot

Rot point

Special for Axps system

Rot angle

Special for Axps system
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Component.

cmpt1

name

Reset
Rototrasiation

Offset jointl

Offset of the first joint axis

The parameters specifically refer to

the painting program generated by

RP Cont
CMA offline programming software
(special for offline software)
: Output Description
: : : - Analog With the control of 16-bit analog
: 2 E; . Manual setting is valid/program
E E E FIX/VAR ins'fructio-n z-automz.atic control | is
<40 b= valid, which is realized by brushing
table
= A path
B B path (it requires B path)
A-B path (relevant functions need
AB to be configured)
Auxiliary axes Description
< > Positioning ) - )
< > speed Special for auxiliary axis system
Positioning

ok

acceleration

Special for auxiliary axis system

Offset

Special for auxiliary axis system

66



Z1 -GR-006-V1 Program Editor Instruction Manual

(ST, (—— (S—

=2 =[] —]

TGS EEaE =
robotics

4.1 Brush Table

In order to automatically control the related painting parameters, CMA.NET provides a table of
relevant control parameters. For each painting trajectory program, a painting brush table is generated
separately.
Click on Settings, and then click on Brush Table to enter BRUSH TABLE interface.

Chapter Four Process and Control

é

M

5 e

BRUSH TABLE

Actve rmh

)

B oevons | £

Coloss

83

clg8e
P

O] | W smpe (8 assat W oms

e

é

M

5 e

BRUSH TABLE

1

Boevons | T ©

Teals

i

Wedk Gbjects

P oy e

AR Wokng Avwa

Watheg cyche

Simart Datarce

Progar mapeeg

Oranh ok

Aabvanced

O] | W smpe (8 assat W oms

o [

é

M

5 e

BRUSH TABLE

Actve irmh

1

B oevons | £

T |

Teals

cg8
e e

Wedk Gbjects

Wokng Avwa

Lt pararmetry

Watheg cyche

Simart Datarce

Progar mapeeg

{.‘ |

Aabvanced

O] | W smpe (8 assat W oms

Procedures Description
1 Click on Settings
2 Click on Brush Table
[BrushTable] Description
C Define related colors
Name Remarks/name
Flux Flux, [unit: bar]
Atom Atomization, [unit: bar]
Fan Fan, [unit: bar]
Volt High  voltage, [special  for
electrostatic system]
Spd Rotation speed, [special for rotary
cup system]
An6~8 Reserved
[BrushTable] Description
Set Active Select by force
Edit Edit
Reload Reload
Save Save
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Attention

In condition that the robot is running or editing the trajectory program, the brush table

can be edited.
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4.2 \Wash Table

CMA.NET is also equipped with a wash table for automatic cleaning.

4.2.1 Basic Operations

e e o
MixeR B = ME Procedures Description
i m}‘wm: _? o 1 Click on Colors
e e 2 Click on Wash
: Wash Load Aol v
Welsla] —
4.2.2 Interface Description
et o x
- ¢ [Wash cycles] Description
e | In the wash table list, up to 20
CRPLETE wasks [
[ TOTAL different washing parameters can be
b ot provided.
=
[Wash cycles] Description
Metering pump 1 [special for flux
PompaA
control system]
Metering pump 2 [special for flux
PompaB
control system]
Metering pump 3 [special for flux
PompaC
control system]
= ] The effective number of steps to
N fasi
wash the table

The effective number of steps determines the actual number of steps finally executed by the
A wash table. And it will not be executed if the setting data of wash table exceeds the effective

Attention steps.
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Parameters of Wash Table

» Gunl

Gun 2

Gun 3

Gear pump A

Gear pump B

Washing valveA Water
Washing valveA Solvent
Washing valveA Pump
Washing valveB Solvent
Quick valve gun 1
Bypass A

Digital pressure regulator A

Time/cc A

N o
OFF | ON
OFF ON
ON | OFF
oFF [TON
ON OFF
OFF OFF
OFF | OFF
ON ON

OFF
OFF
60

OFF
OFF
OFF

<

[Wash cycles] Description
A solvent 1# channel solvent switch valve
Aair 1# channel purge air valve
A pump on/off | 1# channel metering pump on/off

A pump washing

1# channel metering pump washing

valve

A pump by-pass

1# channel metering pump by-pass

valve
B solvent 2# channel solvent switch valve
B reserved 2# channel reserved valve

B pump on/off

2# channel metering pump on/off

B pump washing

2# channel metering pump washing

valve

B pump by-pass

2# channel metering pump by-pass

valve

A mixing valve

hybrid module 1# channel main

agent valve

A mixed solvent

hybrid module 1# channel solvent

valve

A mixed air

hybrid module 1# channel purge air

valve

B mixing valve

hybrid module 2# channel main

agent valve

B mixed solvent

hybrid module 2# channel solvent

valve
. . hybrid module 2# channel purge air
B mixed air
valve
GUN gun valve
Reserved reserved
FL(cc/min) the setting of flux
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PY A pump by-pass
har 4 E/ @ A pump on/off
A solvent A mixed
A pump washing @ =
VA VS1
A mixed air @ .
A mixed solvent g, Rals _W
B mixed solvent ® e | ZEHEE
N\ [@_. GUN
S B mixed
B air ®
@B pump washing
Bsolvent @

@ B pump on/off

@ B by-pass

System Diagram

A For all states, ON is on and OFF is off. This table is suitable for two-component systems

Attention with metering pumps.
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4.2.3 Manual Operations of the Wash Table

Wt et

Advanced

4o ia

@ P ws [ e [w I

=

Washing Type [~ |

Washing oycle seleotion

01-TOTAL
02-PARTIAL
IO}COMPLETEWASHS
04-COMPLETE WASH4 L_
05-COMPLETE WASH5
06-COMPLETE WASH6E
07-COMPLETE WASH?
08-COMPLETE WASHS
09-COMPLETE WASH9
10-COMPLETE WASH10 B =
11-COMPLETE WASH11

12-COMPLETE WASH12
13-COMPLETE WASH13
14-COMPLETE WASH14
15-COMPLETE WASH15
16-COMPLETE WASH16
17-COMPLETE WASH17
18-COMPLETE WASH18
19-COMPLETE WASH19
20-COMPLETE WASH20

Total

4.2.4 Load Colors Manually

wan | B ,..m.,,\ngmm,a imnn:s‘ Acnwug.,,‘.x seseen
MIXER Actve receipt ot
] Man
Receipt selechon
N Descripion
1 SO Py A P B P C | Rece
g PumpA_ PumpB  PumpC o
3 colors L
4 COLOR4 Valve A Vaive B Valve C
5 COLORS = Wash cycies
&  COLORS
7 coLor? = w—c |
8 COLORS _ Advanced
8 COLOR®
W0 COLORID a
N coLoRM
1 coloriz Posie
13 COLOR13 L
- -
- ¥
?lEr Ea| A
B Py swo[m e [m s [m [m |8 cprg [W aswst [ it ]

Procedures Description
1 Click on Wash
Procedures Description

Select the table to be executed in
the pop-up Washing type

Click on Total to execute the

washing program

Procedures

Description

Select the color to be loaded in the
list of colors

Click on Load to load the colors
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4.3 Formula Table

CMA .net designs a formula table system for two-component or three-component systems to facilitate
customers to set relevant painting ratios according to the on-site situation.

4.3.1 Basic Operations

Description

Click on Colors

Click on Receipts

Description

Recipe table list

Details of recipe table

Click on the text box 3 to modify
the name of the current table

c1
MIXER Active receipt
P
s sibactin] G | GuND | GuNAUTO
N Descripton - «
R Pump A Pump 8 Pump C Receipts
3 colors
4 coLoRs
$ oxom A Vows  vamec 2
6  COLORE l ‘ Wash rsceipt
7 color?
8 colors T
& CoLoRY Km\(ﬁ! Kmax ©
10 COLORID Advanced
1 coloRn Fow
12 COLORI2
13 COLORM Potés
W COLoRM
Wash Load Reset b4
‘5!5 Er |Ea| A
[m roy[m sop[m sep-[m [ " B aupg M aseis [ s
Painting receipts [Palntlng I’ecelpts]
Lo -
¥ Description ~| honese O
[+ [HonesE 1
2 COLOEZ 1 T + Val Q
3 COLOR3 23 Comph prt retardant 0
4 COLOR4 74 CompB ps catalyzer 1 2
5  COLORS 25 CompB prt catalyzer 100
6 COLORG 26 CompB pz diluent o
7 COLOE? 27 CompB prt dghnent 1}
8 COLORB 28 Compl ps o 3
9 COLORY 26 CompD p= i
10 COLORID 30 EnixB Volune 14
11 COLOKIL 31 EmizC Velune 0
12 COLOKLZ 32 EmixD Volune i
13 COLOE13 33 Tl alarm potlifelnin) 0
14 COLOR14 . 34 T2 alarm potlifelmin) 0O o
Copy. Paste Save Exit
28
gErlEa A
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4.3.3 Parameter Description

01
0z
03
04
05
0&
av
05
04
10
11
1Z

LR

Parameter

Gun
Fumph
PumpB
FumpC
Fumpl
Valveh
Valveh
Yalwel
Valvel
EmixB
EmizC
EmixD

Pl | 1 A

Yalue

o O = = OO0 = = O

L T R
e

PHRBEEEEERENEER

= o mmErm g s

Faraneter

Coler change ewele
Potlife washing cwcle
Pra—washing cyele
Leading quick {z/ec)
Lnuli.n; fan {zfce)
Comph ps oolor

Comph prt eoler
Comph pz diluentl
Comph prt diluent
Comph ps retardant
Comph prt retardant
Compl pz ontalyzer
Compl Pt vRiaLy e
CompE pz diluent
Conpl pret diluent
CompC s

Compl pz

EnixE Yolune

FmixC Volume

KEnixzD Volume

Tl alars pnt].i.Ee(ni.n:'
T2 alws potlifeinin)

[Painting receipts] Description
GUN Spray gun
PumpA pump A
PumpB pump B
PumpC pump C
PumpD pump D
ValveA ValveA
ValveB ValveB
ValveC ValveC
ValveD ValveD
kmixB Mixing valve B
kmixC Mixing valve C
kmixD Mixing valve D

[Painting receipts]

Description

Color change cycle

Change the color

Potife washing cycle

Wash

Pre-washing cycle

Wash before the change of color

Loading quick(s/cc)

Fast valve load flow

Loading gun(s/cc)

Spray gun load flow

CompA ps diluentl

Component A diluent 1

CompA prt diluent

Component A diluent

CompA prt retardant

Component A flame retardant

CompB ps catalyzer

Component B catalyzer

CompB ps diluentr

Component B diluent 1

CompB prt diluent

Component B diluent

CompC ps Component C
CompD ps Component D
KmixB Volume Mixed B
KmixC Volume Mixed C
KmixD Volume Mixed D

T1 alarm potlife(min) Alarm time 1
T2 alarm potlife(min) Alarm time 2
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Painting receipts

4.3.4 Copy of the Brush Table

& FEr|Ea A

Painting receipts

Receipt

¥ Dezeription l S |HONGSE
e COLOED ¥ Parameter Value
3 COLORS 23 Comph prt retardant 0
4 COLOR4 24 CompB ps oatalyzer 1
5 COLOES 25 Comph prt catalyzer 100
[ COLORG 26 CompE pz diluent 1]
7 COLOE? 27 CompB prt diluent i
il COLOES 28 CompC p= 0
El COLORS 29 CompD ps o
10 COLOEID 30 EmixB Volume 14
11 COLORIL 31 EmizC Volume 0
12 COLOR1Z 32 EmixD Volume i
13 COLOR13 33 Tt alarm potlifelmin) 0

o T? alarm potlifelmin) 0 v

rn1nR1S
Copy Faste Save Exit

4.3.5 Modification of the Brush Table

Copy

Description

Select the table in the list

Click on Copy

Click on Paste

Edit

Description

Select the required parameters in
the list.

Enter the value in the pop-up

keyboard.

Receipt

§  Description " HONGSE
HOHGSE
2 COLORZ b} arameter Value
3 COLOR3 23 omph prt retardsnt 0O
4 COLOR4
§  COLORS 25 Comph prt catalyzer 100
é COLORS 26 CompB ps diluent 0
7 COLOR? 27 Comph prt diluent 0
8  COLORS 28 Compl ps 0
9  COLOR9 29 CompD ps a
10 COLORID 30 KnixB Volume 14
11 COLORLT 31 EnixC Volume 0
12 COLORIZ 32 KnixD Volume 0
13 COLORIE 33 T1 alam potlife(nin) 0
14 COLOR14 | |3t 12 oot O]
15 rOrARis

Copy Faste 2Save Exit

Click on Save
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4.4 Program Mapping Table

In automatic operation, when the external device sends the robot program code via communication, the
robot system needs a corresponding table to find the relevant program stored in the system, which is called
the program mapping table referring to the external and internal comparisons.

4.4.1 Mapping of Trajectory Program

Procedures Descriptions
1 Click on Settings
—— 2 Click on Program Mapping
2 (2] Lo
EIOEEIOEA0 Iz 10 O
I TS PROGAM
(@[3 v [ @[5 o[ e e [ [ Descriptions
‘ngram Mapping - Tash MAPP I NG]
AN Sragraen) o — - -
—— Clear all Clear all comparative relations
s Delete the selected comparative
 — Delete )
PR relation
— Select the corresponding line and click
= Edit p g
i
= & = o - S on Edit to edit the mapped program
ek e T s s Reload Reload the programming map
Save Save the change
& All operations should be saved!
Attention
4.4.2 Mapping of Washing Cycle
e e m‘
My - B - Procedures Descriptions
5 — 1 Click on Settings
2 : 2 Click on Washing Cycle
580 (i
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Procedures Descriptions
ﬂ» wan | B avchive | (@ Diagrosscs ) )
e : Click on pop-down list, then choose
lashing cycle 1 :‘ ave
(| e 1 the number of the desired mapping
Tl = table(default setting 1~8)
: | 2 Click on button On to activate the table
. : Click on Washing Cycle and choose
" ] 3 the desired washing path in the popped
B8 (gala Aauanced .
,f rwa”n .sanﬂr S\En-l!l Jn ]n [ anpg [@ " dlalog.
4 Click on Save
& The short washing and weekend washing functions in the system are mapped with 1 and 2 in the
) washing cycle list and cannot be occupied by other programs.
Attention

4.4.3 Mapping of Other Programs

B e

@ e L’q Ig

Washing cycle 1 o,

Washing cycle path

Washing type.
INPUT CYCLE

=

DX Descizions
o

28S8RRER

W |Er |Ea

e Mapping

Descriptions

Refer to 4.4.2 for mapping operation.

For Washing cycle path, choose other

corresponding programs.

The one-click return to HOME function
maps the HOME program.

B Py (B s [M sep [W sepe [ " ® ompn

The one-click to maintenance and repair
position function maps the MAITAN

program.

The one-click to zero position function

maps the ZERO program.

above method.

A\

Warning

1. Once the corresponding program is modified, remapping should be done according to the

2. The trajectory programs of HOME, maintenance, and repair position, washing position, and
zero position are in the PROGRAMS\SY'S folder. Only the relevant trajectory positions can be

modified, and the corresponding programs are prohibited to be deleted!
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4.5 Gun(Tool) Coordinate System
4.5.1 Interface Introduction

[Parameter Setting

Descriptions

of Tools]
o« o0 o 03"
o o 0 o 2
02 o 0 0 0 Work Objects
o 5 -6 469
o4 2 Working Area
06 -B7 11
; T
: b ob Change
]
E
-

cccccccccccaccc@Y

ccccocscaffea

Click on Change to edit the
selected tool, and the tool

coordinate system dialog pops

up.

JEoocccccatockoBs

)
1
@
H

" ¢ 0 0 Prograr
15 0 0 0
Change Cale ero set urent e sh Table
A — Zero Set

Click on Zero to clear the

selected coordinate system.

Current

Click on Current to select the
coordinate system and apply it.
The selected coordinate system
will be saved in the new

program.

Save

Click on Save.

D 04 Description

Coordinate

Xmm ¥ mm Zmm Adeg Bdeg C (deg)
125 -296 2249 469 0 0

System

Descriptions

2PistMode | None ~ 2 Pist Distance 0

Descriptions

coordinate system description

Direction 0

X(mm)

offset value of X

Cance!

Y (mm)

offset value of Y

Z(mm)

offset value of Y

A(deg)

rotation degree value relative to
Y axis

B(deg)

rotation degree value relative to
X axis

C(deg)

rotation degree value relative to
Z axis

2Gun Mode

two pistol mode

2Gun Distance

distance between the two pistols

(refer to example 3)
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4.5.2 Demonstration of Setting Spray Gun (Tool) Coordinate System

Demo 1 Descriptions

When the spray gun is installed as
shown in the left figure:

Y=-132.8

Z=341.5

Essentially, it is necessary to describe

the numerical distance from the red dot

to the green dot (nozzle).

o

0 m Desciphion | EREMLIN

= froem) f frewm) Z o] Aldegeei] B fdegrees]  Cideg
(] R wms || o i [

ELTE T — PuDetance | 0

> =

;.
_‘ri‘ =
s e R
b ! —~:.
T

Demo 2 Descriptions

When the spray gun is installed as
shown in the left figure:

Y=-170.7

Z=33

B=45° (equivalent to X axis rotation)

0| o Desciption | M50

* fmin) ¥ fpoen] Z fron Aldegrens) G (degreei} Cidegl
(] 13 1wz | 0 15 [

ELT N p—| PinDitance | 0

= | =

79



Z1 -GR-006-V1 Program Editor Instruction Manual S Eyud

Demo 3 Descriptions

When the spray gun is installed as
shown in the left figure:

Y=-57.5

Z=163.5

2Gun Mode=parallel
2Gun Distance = 100

1635
0 o Descrpion | IPER
o) ] Zjonm Aldegess) B (dopees]  Cideg)
H ] €76 || 1638 o ] o
= J_l = :l'—‘l:_
r =1 [} 2 Pigt Mode - 2Pat Distorce: 100
§ =)
Rl ——]

_.JE’ o | Cancel |

o ]
©®
808
®
I:._I

iy

Demo 4 Descriptions

When the spray gun is installed as
shown in the left figure:
2Gun Mode = Aligned
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Chapter Five PTP Teaching

5.1 Confirm Working Area

I e e e Y e e | Procedures Descriptions
User parameters B Toos
1 Click on Settings
2 Click on User Parameters
User Parameters Descriptions
Whether or not to enable the
[10] .
safe working area
confirm the safe working
[11]-[16]

area

Safe Working Area Diagram

A\

Warning

1. When confirming the safe position of the robot, it is necessary to fully take into account
the posture change of the robot in the tracking state.

2. When transporting the robot, be sure to operate it at low speed to prevent collision with
the chamber/workpiece.

3. When transporting the robot, make sure no human movement or workpiece interference

occur within the robot's motion range.

A\

Attention

1. All operations to confirm the safe position should be performed by CMA personnel or
personnel authorized by CMA.

2. Be sure to confirm that the operator has the above operating qualifications.

3. Equipment damage due to parameter modification operated by unauthorized personnel will

affect warranty service of CMA.
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5.2 Continuous PTP Teaching

5.2.1 Relevant Parameters

Advanced settings *
Hurderras v

Hardware configurations cr 'Im: '.:lltﬁn;n e = . .

— - renion — Procedures Descriptions

Bebat Farassters file mass

o : il ‘"““ 1 Click on Settings

i Extarnal rasitipres . Feanin | | Free o

e bl s s s | [ewiv 2 Click on Advanced Settings

: = 3 Click on Conveyor

Tarision e wa ikin | | Sure ddl

Advanced setings % <Advanced o
oy || e ) Descriptions
tow W TRl ease | [ settings>
o e [02]Start the distance from switching on to robot’s
o [nn]
o IR distance starting operation
" sl Cen Security
. Caover | [swios [03]Work area | robot’s working range (unit: mm)
0 l-f Daps
- — exceed the maximum distance allowed by
o na]) Sare thin | Sere all i
- = = ) the robot to start (If the workpiece exceeds
o [04]Dead line i ) o
2 foal it the distance, the robot gives up spraying it.
unit: mm)
Start distance Work area

o
<

tch on

A 4

=
+—p'

Start line Dead line

Diagram

distance is generally set to 0.
Attention 2. In @ relatively high tempo system, the abandonment distance is generally set to 0.
‘ 3. The robot work area varies in accordance with the robot spraying workpiece and

f 1. In systems that do not require robots to use the production queue function, the start

placement position.
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5.2.2 Trajectory Demonstration

Dimensions Descriptions
length 1500 mm
width 1200 mm
height 1000 mm

/5
‘M/

Programs Program o
Descriptions
Structure
HOME | start point to spray location
P1 workpiece front side
P2 the front of workpiece side
P3 the rear of workpiece side
MEEA TR P4 workpiece back side
robot working area complete the program and return to the
HOME )
start point

nveying direction

Diagram

1. Robot tracking is not required in the HOME program segment, so the [tracking] option in the
program property should be unchecked.

Attention 2. The speed of each section needs to be calculated to the match the actual chain speed, so the

| robot can complete the spraying before the workpiece finishes walking the current area.
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5.2.3 Continuous PTP Programming

The tracking PTP program adopts the segmented static teaching mode of the workpiece.

P1 Descriptions

If the start position is at the red line, P1
should be immediately executed after

the workpiece arrives at the position.

The conveyor chain should be set as 0.

Diagram

Posianing JOINT
Spend < 100 P
Tool < o p
Speaying distance 4 0 b
User Frame BASE v
Work Object 'WORK 050

I mem 0 I

Shift Ruotpaint Rot angle

X0 0 0

Y0 0 ]

z)o 0 0
Ofsat Joint 1~ |0 RPCont []

P2 Descriptions

Switch on the conveyor chain to move
the workpiece. Half of the length of a

f8% moving workpiece, 750, can be satisfied for a

nee 1 1500 long  workpiece. Make
adjustment in teaching based on real
situations. The moving distance in the

diagram is 1000.

The position of the conveyor chain of

Fositonrg JOINT v 2 .

) g 10 P the P2 section should be set as 1000.
Too < 0 b

Speaying distance < 0 b

UserFrame BASE

Work Object WORK 080

Enable Line-Tracki

o

Shilt Rot poist Rotangle
(] (]

(1] 0 (]

o

Moo= =

U U]

Offset Joint1: 0 RPCont [] 84
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P3 Descriptions

Switch on the conveyor chain to move
the workpiece. Half of the length of a
workpiece, 750, can be satisfied for a
1 1500 long workpiece. Make
adjustment in teaching based on real
situations. The moving distance in the

diagram is 1500.

The position of the conveyor chain of

2
o o the P2 section should be set as 1500.
Spoed < 100 P
Teol < 0 b
Speaying distance < ] b
User Frame BASE
Enable Line-Tracking O
Offset Joint 1 c: RPCont [
P4 Descriptions
Switch on the conveyor chain to move
the workpiece. Half of the length of a
workpiece, 750, can be satisfied for a
1 1500 long  workpiece. Make

moving distance . . .
adjustment in teaching based on real

situations. The moving distance in the

Diagram diagram is 2000.

The position of the conveyor chain of
the P2 section should be set as 2000.

85



S
——
- =
ics

n
.-
- B
- 8D

Z1 -GR-006-V1 Program Editor Instruction Manual

& 1. The distance between each segment should not be longer than the maximum distance allowed
by the process.
Attention 2 The operation trajectory should not be longer than the maximum tempo allowed by the process.

5.2.4 Modification of the workpiece position of Continuous PTP
In the case of errors made by conveyor chain or absence of workpiece, distance set in the segment
program cannot be satisfied in the modification of continuous PTP trajectory. Follow the next steps to
complete the setting of relevant distance.

T FEEr—ee
Conveyor . [step | Yo e
ot ot et Procedures Descriptions
[ R = 1 Click on Diagnostics button.
% . 2 Click on the Conveyor button.
05 10 L
3 Click on the Sim Button
%ﬂ: & |Ea| A omenas
P Slﬂp" Skp-lﬂ ‘n |n ]!! mmq|u .mm‘n tmﬂl
Conveyor
TouchNum _ _ Descriptions
Simulation
1 Click on the Simulation enable
x
7 /8 9
button.
31 1om
enable . .
0 2 4 5 6 ) Click on the Set active mm
1123 button.
0 3 Input values in the pop-up virtual

keyboard.

0

Virtual keyboard

& When the modification of the program is completed manually and the program is ready for
automatic operation, the Simulation enable button must be clicked again to be disabled. [The

Attention  hytton displays green colour when switched on and grey when switched off. ]

86



Z1 -GR-006-V1 Program Editor Instruction Manual

C— —, —

0 D a—

AL L I T By }
robotics

Chapter Six Program Reproduction and Operation

6.1 Automatic Operation

-] m[nml“.ulagmmu[rﬁ' cu\ms[‘*’l Smnts“'atnmnnlugy[tp Smr\gs‘

posd
WAIT CYCLE START < 100 P
i G
T <4 0 p
Previous cycle me
Teyclels) Tgun(s) Ttotaks)
o 0
Componant  Lins
] o
Program progress.
Component progress
PAUSE RUN END
ViewProgram T —
Wan_ | N0 g
555 Er | Ea A reall | st | a0
" [m 0] - " " B suxpyg o amd
| .
.-,,- s | @ [ o [ s | i | f s
WAIT CYCLE START Add ‘
Program name Paramatars
granie __________Q P | Addwap
clear
View Program
[] [m n ] " ] B smpg [W assst [M o |
Folders Programs
" | PROGRAMS 22.0sv -
‘7‘ WASH 24.csv
~ 2_lcsv
_Jzcimz 3csv
Acsv
B.esv
Ecsv
FFF.csv
HA csv

LT_21_01_26.csv

LT_21_01_26 M.esv

LT_21_01_28_DiScsv
LT_21_02_07.csv
LT_21_02_07_2.csv
PATH_21_01_22 csv

PATH11.csv
PATHRP1.csv
PLANE csv v
Prog Map I Load Cancel
Bl ——F =7 —
Add Map
oar
Viw Program
8 Te]n] - [l ~
[] [m [m ] ] ] B awpg W sssst M cmd

Procedures Descriptions
1 Select  Automatic switch on
[Manual-Automatic]

Click on the Servo Power On button. If

2 the setting is normal, the green button
will be turned on.
Procedures Descriptions
WAIT CYCLE START is prompted in
the interface.
3 Click on the LIST button.
Procedures Descriptions
4 Click on the Add button.
Procedures Descriptions
5 Click on the to-be-loaded program.
6 Click on the Load button.
State Descriptions

The program will be loaded to running

list.
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State Descriptions
1. In Local mode: press the start
button, and the robot will start

to run the program.
2. In Remote mode, the robot will
wait for external start signals

before the operation.

& Make sure neither human activities or interfering objects are within the robot’s motion

range in the automatic operation.
Danger

6.2 End Operation in Automatic Mode
6.2.1 End Automatic Cycle

Descriptions
Procedureg

1. Select End on
[Hold-Operate-End]

2. Select Hold on
[Hold-Operate-End]

1. The End button will stop the robot from entering the automatic cycle after executing the
A current program. If other programs are no longer needed to be executed, press the Servo
Power On button and confirm the servo is off.
2. The Hold button will enable the robot to enter the pause state. Once it resumes to Run,

Warning

the robot will immediately complete the unfinished program!
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6.2.2 End Operation
OO & o [ @0 [ oo 1] s | oy | P st
WAIT CYCLE START Procedures Descriptions
P> I — — 1 Click on the LIST button.
) Click on the clear button to clear the
programs in the wait list.
?i F‘rrFa A REG usT A0
" [m [ 0] " ] B owpg [B s [B  omd|
Procedures Descriptions
1 Click on Servo to switch off it.
2 Select Manual on [Teach-Automatic]

Warning

programs before stopping operation.

in the list are cleared after stopping operation.

1. In order to avoid unnecessary damage, make sure the robot completes all the relevant

2. To prevent the robot loading unnecessary programs in restart, make sure the programs

6.3 Parameter Adjustment in Automatic Mode

A

@ Chionalogy | AT senngs ‘

7o STt Le—" b uomu|ij Stasstcs
Speed
WAIT CYCLE START < 100 P
Program name Paramatens. Bpeyiig Metecy
> EE <4 0 p
Toyclels) Tgunis) Tiotals)
o o o
Ciiasimnist | e
o ]
Program progress
Companent prograss
M
> PAUSE RUN END
vt | |2 [ame | SR
e [ea]a e || 0
[m [m [m ™ ™ " [® acpg (W assot [W cma ]
Bl e —fi—[e—7 —
analog ouputs
WAIT CYCLE START <4 0 p
Program name Paramaters < 0 H}
[~ < b
< 0 b
View Program
"

B opg B assoi[M |

[REG] Descriptions
Adjust the speed of the current
<speed> )
program, unit: %.
<spraying | Adjust the distance between the gun
distance> | and the workpiece.
[AOQ] Descriptions
Eight sets of analog outputs are
analog o
reserved for adjusting relevant
outputs . .
parameters in program operation.
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Attention

After configuring the relevant parameters, the process parameters of flux, atomization, and
fan can be manually controlled effectively in combined with the CAPV system.

Attention

A This function needs to be applied in combination with the CAPV system of CMA.

6.4 Equipment Parameter Monitor

6.4.1 Main Axes

[ - - 5
A v |5 aeme K En\nrs|‘ | swstes | gchonoiogy | FF  setmgs
Ve B[
Ausslary axes
gmotor qss aj abase qwobi (| P Actow)
0w 000 a00 00 12000 100 Conveyor
2| oo 000 0o 00 0 p‘y:g. Digital inputs
3| e 000 000 00 10000
Oigtal oulpus
4| o 000 a0 00 (1]
Analogs
5| 000 000 000 o0 (1]
6 00 000 oo oo 4] Lo
fnfo encoder Info move o motors i/
Scope
Teach Pendand
User commands
? =R Commands
B Py [B sw|m sw- W [m IC 8 sopg [m st [m cna

Procedures

Descriptions

Click on the Diagnostics button.

Click on the Move button.

Main Axes

Descriptions

<info encoder>

monitor the position of
axes 1-6

<info move>

monitor the speed of

axes 1-6

<info motors>

monitor the motors of
axes 1-6
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B e |H s _r'= i [ s | Gpomomin | s
Main axes MJ‘E]Y..
e e e e el speed Descriptions
- . Click on the Diagnostics
. - = - P Act(W)
= button.
i e Click on the Main Axes
é&; Er Ea A Lo P MaX(W)
B Py (M sop[m ser-[m = " ® supg[M ssem o] bUttOﬂ
6.4.2 Auxiliary Axes
@A v |8 e E-: cm| ij stutatcs | Sgcvonsiogy | P semngs
Augxiliary axes Foal A . b DeSCI’I ptlonS
— e [ _-:::- Procedures
2 |nc oo om0 o0 [ro— . . .
e w | w |ee [Ege Click on the Diagnostics
m o |es = 1
e i w e o button.
3_ Into encoder ] o move. Into motors Selety ; )
s s ) Click on the Main Axes
, button.
‘Af‘_er_‘_a_ A il i

6.4.3 Digital Inputs

Main Axes Descriptions

monitor the position of axes
1-6

<info encoder>

<info move> monitor the speed of axes 1-6

monitor the motors of axes
1-6

<info motors>

5 o [T 5 o

/6“ Main “_j Stanstics | =gChronology (,5 Setings
Digital inputs 1 » M s
@ 00 Emergency ® 18inc S - -
: 0 oo s Descriptions
. o et o 1) Aty Procedures
o i & 22: hadiay vae2
@ 05 Voltage outpuls @ 23: Aucharyvar3 R R R
il e e 1 Click on the Diagnostics button.
@ 08:nc ® 2%:nc Analogs
@ 09 Conrol panel temperature ok @ 27:nc . ..
g g B Click on the Digital Inputs
@ 12 Motor power ® N:nc 2
® inc ® 3nc o b tt
14 End 2
: 15 R:!olalarm : 33:: Scope u on'
@ 16 Automaic gun e Minc
@ 17 Manual gun ® Binc Teach Pendand
User commands
Eés Er.l Ea | A | Commands
B rn(B s sw-|m [® B [® oweo[® sma|m oo < Digital Inputs > Descriptions

[00] - [35]
[35] - [71]
[72] - [107]

Digital Input 1

Digital Input 2

Digital Input 3
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[108] - [143]
[144]) - [179]

Digital Input 4
Profibus

1. The digital numbers may vary in accordance with some of the input signals required by
the system.

attention  2- All the signals can be configured. For configuration method and relevant hardware points,

| please refer to the operation manual of other parts of CMA.

6.4.4 Digital Outputs

Colors i.j Statistics | - gChronology (5"" Seftings

Digital outputs 1 Ma Lo

@ 00:nc @ 18 Mixer Washing Valve B14 B Descrlptlons

@ 01 Motor warning light e 19 M\xElWashm:VaNEAIZ Conveyor Procedures

@ (02 Cycle unning ® 20 Mixer Washing Valve A13

& 03:Alam ® 21 Auwiliary var 1 R R .

§ U Mmoo B core 1 Click on the Diagnostics button.

06 @ 24 Mixer Bypass Valve A1 Digital oulputs

. mom dmu e Click on the Digital Inputs

8 0. A o . - 2

s 4ot button.

® 13:Gun3 & 3in Samty

® 14:Mixer Washing Valve A1 1 ® 32:nc

@ 15 Mixer Washing Valve B11 ® 3:n Scope

@ 16 Mixer Washing Valve B12 8 3n

@ 17 Muer Washing Valve B13 8 35:n Teach Pendand

- mem— < Digital Inputs > Descriptions

ﬂéﬂ Er|Ea| A Commands
M Pay B Sep B Seps W " ™ B oo [ ssss 1] Dlgltal Inputl [00] - [35’
Digital Input 2 [35] - [71]
Digital Input 3 [72] - [107]
Digital Input 4 [108] - [143]
Profibus [144] - [179]

the system.

f 1. The digital numbers may vary in accordance with some of the output signals required by

attention  2- All the signals can be configured. For configuration method and relevant hardware points,

| please refer to the operation manual of other parts of CMA.

6.4.5 Analogs
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/6{ Main | B Achive ; _" Colars i.j Suiists | SgChronology (5.3 Setings
Analogs £ Ml (02) 05 PID par Lot
Consumy phon 0.0 Reset Auiliary axes
d o Blo 0 ose e Descriptions
oeox @ 0 B 0 0 ew o Procedures
N e . Click  on  the
<o P o 0o oem suy Diagnostics button.
COLORE 4 0 b 0 0 01000 e -
<4 0 P o 0 o ——— ) Click on the Analog
<4 o0 P o 0 o e
o _ button.
ﬂéﬂ.i Ea | A Commands
B Py |u Stop ]n Step+ ‘u |v| ‘n |n suxprg ‘. as!lﬂl. emd ‘
Analogs K Flu (0-2) 05 PID par
Consumption 0.0 Resat
Setoutputs Reale Enoe’ oy
COLORE <4 0 p o 0 |im <Analogs> Descriptions
ATOMIZZAZIONE 0 0 0 0-1000 .
< B> K Flux(0-2) display the current flux
VENTAGLIO < 0 l} 0 0 0-1000
coLore <4 o P o 0 owm display the estimated
corone < 0 P o 0 = Consumption(cc) | amount of paint
COLORE < 0 b 0 0 0-1000 .
consumption
<4 o P o 0 00
<4 0o P o 0 00
) T
Analogs X Al (02) 05 PID par
Consumption 0.0 Reset
Setoutputs Reale Ermore% | oM
COLORE i . .
) <4 0 P o 0 = <Analogs> Descriptions
ATOMIZZAZIONE 4 0 b 0 0 0-1000
TAGLO <4 0 P o 0 e COLORE display the values
COLORE < 0 b 0 0 0-1000 of flux
COLORE . .
<0 P o = display the values
Cutee q4 o P o 0 owmw ATOMIZZAZIONE o
<4 0 p o 0 B of atomization
< 0o P o 0 o display the values
I VENTAGLIO
' of fan

This function should be applied in combination with CMA and CAPV systems.

Attention
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C— —, —

0 D a—

AL L I T By }
robotics

Analogs K Flax (0-2) 05 Main axes
Consumplion 0.0 Reset Auxliary axes
Setoutputs Reale Ermore % Semv Conveyor <Analogs> Descrlptlons
e : a : e 0 &= Oigtatinpus Click on the PID
ATOMIZZAZIONE 0 0 0 01000 -
igital outputs
— < o0 P o o BB PID par par button and the
COLORE 4 0 b 0 0 0-1000 = PID parameter
COLORE <q o P o 0 01000 — window pops up.
COLORE < 0 b 0 0 0-1000 -
< 0 b 0 0 9 Teach Pendand
4 0 b 0 O vo User commands
%‘5‘;‘ Ea ‘71 Commands
»_\nalog 1
| Enable OFF
Ymin 1]
Ymax 0 ..
% 0 <PID> Descriptions
FF 0
Ti (1]
Td 0
d¥max L]
Kw 0
T 0
Kbk 0
Max Eror % ]
Time Emor 0
Save Cancel
|
This function should be applied in combination with the PID module of CMA.
Attention
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Chapter Seven Fault Codes and Troubleshooting

7.1 Interface Introduction

Sefings

(et . b i e
Chronology

———
12/04/2021 09:40

2021_01_11.esv 3
i v oa

PETELTRLY
2021_01_14.csv
2021_01_15.csv Delete
2021_01_16.csv
2021_01_18.csv
2021_01_21.csv
2021701_25 csv Copa
2021_01_26.csv
2021_01_29.csv
2021_02_01.csv Rinomina
2021_02_03.csv
2021_02_07.csv
Delete all
Export
Exit
Il | i e . P
Chrenology 12042021 0940

=,

Procedures Descriptions
1 Click on the Chronology button
2 Click on the Archive button
3 Select the desired file in the pop-up
fault files
4 Click on the Load button

<Fault File> Descriptions
Load Load the selected file
Delete Delete the selected file
Delete All Delete all the files
Export Export the selected file[format :
CSV]
Exit Exit the Fault File Dialog
Note: Descriptions

Click & and the Chronology menu pops up. It
displays a series of events, which are classified as

three types as shown below.

Info

Info

Wiarning

Advise information that needs to be
paid attention to (Indicator A will
display a yellow background and
the operation in progress will not
stop.)

Fault

fault information (Indicator A will
display with a red background and
the operation will stop)
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Other Info

Descriptions

time

the time that the event happens

type

type of the event(info, warning, fault)

fault code

ID number of the event

fault source

the source of the event
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7.2 Axis Fault Info (code01)

parameters cannot be
input.

accepted.

E%lélé State Fault Info Reason Solution
The current value is | The set parameters are . . .
40 A | higher than the bigger trF])an the maximum This fault only occurs in the axis parameter
maximum value. value. setting.
The current value is | The set parameters are . . .
54 A | lower than the smaller ?han the minimum This fault only occurs in the axis parameter
minimum value. value. setting.
1002 A Parameter exceeds The parameters cannot be | This fault only occurs in the axis parameter
the valid value range. | accepted. setting.
When the control
1003 A loop is activated, The parameters cannot be | Turn off the Servo Enable before saving

the parameters.

7.3 Trajectory Info (code02)

Fault

Code State Fault Info Reason Solution
. The speed needed is
01 A excgeggg%p\aﬁggum higher than the maximum
P operation speed.
The speed needed is over
exceed the maximum 50% higher than the .
02 A speed of axis# maximum operation reduce operation speed
speed.
exceed the maximum
03 acceleration of axis# unused
04 B T@;ﬁfﬁ;ﬁ,ﬁgﬁﬁﬁ,the \ Re-teach to ensure the robot works in the
9 Cartesian working area
area
. Each axis of the robot is .
05 A exceed the motion set a soft limit, which is Re-teach to ensure the robot works in the
range of the axis exceeded Cartesian working area
7.4 Modal Info (code03)
Fault ;
ol State Fault Info Reason Solution
o exceed the maximum . .
01 B | wrong enter position speed of the gun(X,Y,2) reduce operation speed in path program
- exceed the maximum . .
02 B | wrong enter position speed of the gun(X,Y,2) reduce operation speed in path program
03 B wrong exit position robot singularity modify the path of the robot
04 B wrong exit posture robot singularity modify the path of the robot
The determinant value
05 B is less than the robot singularity modify the path of the robot
threshold.
06 B model initialized unused
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7.5 Transmission Info (code04)

Fault .
Code State Fault Info Reason Solution
The component -
01 A header file is empty, program files damaged delete program and re-teach
02 B The P'I;Fr’n%rt()),gram ' | program files damaged delete program and re-teach
03 | The pag;n%([;gram 1S program files damaged delete program and re-teach
The transmission of
Ethernet and PLC
04 B | the component header L enable customer remote support system
file is overtime. communication fault
The transmission of
; Ethernet and PLC
05 A the path block is communication fault enable customer remote support system
overtime.
The transmission of
; Ethernet and PLC
06 | the PTP block is communication fault enable customer remote support system
overtime.
7.6 Teaching Info (code05)
Fault .
Code State Fault Info Reason Solution
transmission buffer Ethernet and PLC
01 B empty. communication fault enable customer remote support system
: : : Ethernet and PLC
02 B inconsistent index communication fault enable customer remote support system
refer to 8.2.4 for trajectory programming in
03 A conveyor chain not no workpiece in the conveyor chain’s movement and 8.2.4.4 for
activated working area trajectory programming in conveyor
chain’s stationary mode
04 A conveyor chain stays The\s:v?]r;\r/]eé%rcﬁ?r?énistops refer to 8.2.4.3 for path teaching during
still in tracking non-stationary mode. conveyor chain’s movement
05 B conveyor chain runs T?:agﬁ?r:/ e%’r? rf(;trlglsd\év:ﬁ n refer to 8.2.4.4 for path teaching in
in linear tracking gmod A conveyor chain’s stationary mode
robot exceeds the soft The trajectory in teaching L L
06 B limit exceeds the soft limit of maintain in the limit
the equipment.
turntable not in the | turntable not in the correct
07 A correct position position rotate the turntable
; . The motor must be
08 B rotatlr;gr_:]] ;jbel\é:jce not enabled in order to use the turn on motor enable
rotating device.
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7.7 PTP Info ( code06 )

Fault ‘
Code State Fault Info Reason Solution
command unknown command
01 A transmission appears in programming check PTP program
- unknown command
02 B command editing appears in programming check PTP program
. unknown command
03 B command executing appears in execution check PTP program
invalid joint command
04 parameter unused
invalid command
05 parameter unused
06 B invalid arc command ensure the points are not overlapped or
parameter collinear
07 B invalid plane ensure the points are not overlapped or
command parameter collinear
plane command F3 Step command cannot
08 B cannot be executed be used for plane
backwards command in the test phase
. . input signal does not
09 B Covr;?]'qta];]odr tlinrﬁgéut arrive after reaching the check input signal
maximum command time
10 B axis speed too high C initial function cannot disable C initial function
be used
7.8 Automatic Mo
Fault | giate Fault Info Reason Solution
Code
ngﬁgaqgrnaé?]_lgzﬁ?gr\]/:ry or For re-teach, refer to 8.2.4.3 for path
01 A component number y programming in conveyor chain’s
mode has more than on movement
component. '
Cycle start request
02 A with robot not turn on motor enable
powered
03 robot pause unused
04 robot end unused
The storage cache is
05 | full and the program enable customer remote support system
cannot run.
stop cycle input . .
06 A activated check input signal
program operation mode
07 B wrong mode of the does not match the modify the operation mode of the conveyor
conveyor chain conveyor chain operation chain
mode
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In conveyor chain’s
rotating device is not singe-step mode, the
08 A synchronized with the hook is not released, operate in one mode
hook which means no hook is
in front of the robot.
. The first point of the
09 | position exceeds soft program exceeds the soft re-teach
limit limit
offline simulation Ag%&#ﬁ%%?&iﬂgg#y _ o
10 A serial Pouun;ger not software attempts to run insert authorization in PLC
without authorization.
7.9 Conveyor Chain Info (code08)
Fault .
Code State Fault Info Reason Solution
. conveyor chain running .
01 B negative speed backwards ensure the conveyor chain runs forward
02 exceed tsr;)ee(ra?jaxmum unused reduce the speed of the conveyor chain
robot is still running
03 A miss the workpiece spraying program after reduce the speed of the conveyor chain
the request
Because the conveyor
chain runs too fast in the
unable to follow the | linear tracking mode, the .
04 A workpiece robot falls behind the reduce the speed of the conveyor chain
workpiece when it enters
the spray booth.
warning in equipment installation,
roller distance is less . improper parameter setting or the
05 = than the start distance | V'°"9 parameter setting workpiece roller not match the conveyor
chain
warning in equipment installation,
06 A chain pitch shorter roller length cannot improper parameter setting or the
than roller length exceed the chain pitch workpiece roller not match the conveyor
chain
warning in equipment installation,
. improper parameter setting or the
07 = roller miss the hook workpiece roller not match the conveyor
chain
The hook overtakes .
08 B the roller, and the no hook ;glr(g?nt of the move the hook to the front of the roller
movement is not
allowed.
7.10 Parameter Info (code09)
Fault .
Code State Fault Info Reason Solution
download parameters : :
01 A When the motor is switch off the m;)rt;)rrn Z?QI’/SO before saving
working P
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7.11 Configuration Info (codel0)

Fault

Code State Fault Info Reason Solution
01 component header unused
02 path component unused
03 PTP component unused
04 conveyor chain unused
7.12 Power Info (codell)
'é%lélé State Fault Info Reason Solution
The robot has no The robot is not supplied .
01 A compressed air. with compressed air. check the supply of compressed air
02 B no input power refer to the control cabinet manual
03 B thermal fused refer to the control cabinet manual
no air in proportional | component CAPV has no .
04 A valve compressed air check the supply of compressed air
no zero point for the zero point must be
05 B | axis. The servo cannot | calibrated for the axis for enable customer remote support system
be used. the first time
The axis is not N _
06 B C;?élig;a?ﬁetgezrf/? position S;T(S)?r reading enable customer remote support system
cannot be used.
The axis is not The axis is not PR A
07 B synchronized. The synchronized after Refer to the Sﬁg%?irgr?gi“g ?5 Instructions In
servo cannot be used. teaching. e
08 B Servo on axis error axis drive problem enable customer remote support system
The temperature in the Check whether the ventilator or air
09 A overhg:t:)(ai(r:l]e(i[ontrol control cabinet is over the conditioner (if installed) is working
maximum 40°C. properly.
o The lack of ventilation
10 A o nt?i Vr%r;tr']![aitrllot?] e equipment will activate turn on the ventilation equipment in the
qs ea booth the alarm and disable spray booth
pray spraying.
The movement of The movement of the The ST version robot is equipped with a
11 A auxiliary axis is turntable equipment is turntable equipment. Check the sensor of
prohibited. prohibited. the hook.
robot not running for robot not working for a
12 A a long period of ?ime, long period of time, servo

servo powered off

of the motor powered off
(energy efficiency)
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. The auxiliary 24V power
13 B Rok;)%tv\llle(?elds not does not meet the enable customer remote support system
' requirements.
The programming
The joystick is joystick is connected to
14 A | connected to the robot | the base of the robot and contact programming joystick
and cannot start cycle. | cannot start production
cycle.
: AXist# is in the rated :
Axis# overcurrent for : check for mechanical faults, such as the
15 A a long time current vl\gonr Igltrilr%ztate fora hose of the spray gun.
16 B activate soft limit -:I;Sii::gw Z\)’(\/I'Stcor} ?rfethce refer to the descriptions in other sections for
model is activated. operation
7.13 PID Controller Info (codel?)
'é%lélé State Fault Info Reason Solution
: The PID controller with
01 A exceed the maximum analog output cannot enable customer remote support system

error percentage

track the set value.

7.14 Hardware Info (code 13)

Fault .
Code State Fault Info Reason Solution
: The internal I/0 module
01 A internal 10 module in the control cabinet is enable customer remote support system
not found invalid
The synchronization
02 A en?ooddeLjrlﬁ gtfftgfn q module of the conveyor enable customer remote support system
chain is invalid.
10 module of the | The internal I/O module is
03 A robot not found invalid. enable customer remote support system
1/0 module of the The 1/O module of the
04 A proportional valve proportional valve enable customer remote support system
not found accessory (CAPV) fails.
05 A CPU power is too refer the control cabinet manual for
low replacing the battery of CPU
1/0 module of the
1/0 module of the color
06 A color r(]:gfl?gjnzystem change system fails. enable customer remote support system
1/0 module of the 1/0 module of the
07 A scanning device not scanning device fails enable customer remote support system
found (only for AWPS).
7.15 SSI Info (codel4)
Fault .
Code State Fault Info Reason Solution
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Encoder and resolver

The encoder value of the
axis of the GR630 and
GR650 robots does not

match the resolver of the

refer to the main axis and motor commands

01 A are not synchronized. | motor. Therefore, a fault described in other {Egnmuals to synchronize
occurs with a servo, while
a warning is signalled
without a servo.
7.16 Jog Info (code 15)
Fault .
Code State Fault Info Reason Solution
Axis reaching the limit in
01 A reach the limit manual operation generates
the warning.
7.17 Hand Press Info (codel6)
Fault .
Code State Fault Info Reason Solution
01 A hand press for reference only
02 A hand press for reference only

7.18 Spray Gun Cleaning in

fo (codel8)

Fault

Code | State Fault Info Reason Solution
In the case that the spraying
01 A Gun washing cycle gun is not enabled, a enable gun washing cycle, refer to the
not enabled cleaning request is cleaning setting describe in section 8.4.54
received.
robot not enabled | In the case that the motor is
02 A and receives a not enabled, a cleaning enable motor
cleaning request request is received.
send cleaning
03 A request in automatic refer to robot automatic mode
mode
; The robot receives another
04 A Wa;?,['ir\'/%t%c'e cleaning request while
doing washing cycle.
load cleaning Ethernet communication
05 B program error error enable customer remote support system
robot not in
06 cleaning position unused
7.19 Conveyor Info (code24)
Fault ‘
Code State Fault Info Reason Solution
01 abnormal conveyor unused

position
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abnormal conveyor

02 positioning unused
Conveyor is

03 transplanted by unused
input signal

7.20 Ethernet Communication Info (code 32)

Fault .
Code | State Fault Info Reason Solution
The robot is the connection
01 connected to the information with the
server program management
' terminal if it exists
_ The robot is connection g‘fgégam“"”
02 dlsconsn:r(\:/tg;j to the management terminal if it
' exists
connection information
with the program
03 server not found management terminal if it
exists
connection information
04 cannot connect to with the program
server management terminal if it
exists
. The program cannot be
05 capnot add in added to the list in
9 teaching.
The program that needs to
06 program not found | be loaded does not exist in
the robot files.
The program is added to
07 program added the operation list correctly.
loaded program
08 error
09 B check error Ethernet ceorrrrg)Tumcatlon enable customer remote support system
automatically load the information the
10 new characters in program automatically

the list

loads to the list

7.21 Emergency Stop Info (code33)

Fault .
Code State Fault Info Reason Solution
01 robot in emergency
stop state
emergency stop
02 eliminated, please
reset
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7.22 Teach Pendant Info (code34)

Fault

Code State Fault Info Reason Solution
01 enable unused
02 disable unused
CMAnet cannot be
03 turned off in
motor’s servo state
7.23 Server Download Info (code35)
E%lélg State Fault Info Reason Solution
The teach pendant
01 is connected to the information
downloa_d server.
02 A V\?i?r?rt]ﬁgté%gv?\rlr:z:d power off and re-power on the control
server cabinet
The teach pendant
03 is disconnected information

with the download
server.
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EFORT Intelligent Equipment Co., Ltd.
No. 96 Wanchun East Road, Jiujiang District,
Wuhu City, Anhui Province

www.efort.com.cn

service hotline : 400-052-8877
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