Rice Mfg. ROBOTICS Welding

Process Instructions

This system is available for several types of robots, while this manual
takes 6-joints robots as an example to present some of the instructions.
For other types of robots, please refer to this manual and
commissioning manual.

Please make sure that related manual/instructions can be
reached by the direct users.
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Safety Attentions

Please read carefully and understand totally of-instructions and other related documents
BEFORE using this system. Please start using the system ONLY AFTER mastering all equipment
knowledge, safety knowledge, and notices.

Safety attentions in this instruction are graded into four categories- DANGER, CAUTION,
MUST, and FORBID

ADI \N G E | tindicating that death or severe injury will result

if wrong operation is taken.

ACI \U I I O Nindicating that medium or slight injury or

equipment breakdown will result if wrong operation is taken.

0M U S I instructions that must be obey.
®F O | { B I Doperations that mustn’ t be taken.

It should be noticed that things labled with CAUTION may also result into severe
consequnces in different situation. So it’s very important to pay attention to every CAUTION
instructions, and stay strictly with them.

Some instructions even may not be labled with DANGER or CAUTION, but users should also
obey them.

3/66


LIU Kaerdun
these

AA




ADANGER




% Before operating the robot, press the “emergency stop” button on the teach box
and make sure main power supply of servo is off and motor is in “off-power and
brake” status. After cutting off the servo power, servo power button on the teach box
is red.

Under an emergency, personal injury or equipment damage may result if robot cannot be stopped
in time.

Emergency stop button

% When emergency is removed and servo power need connecting, please remove and
deal properly with the incidence which causes the emergency, and then connect the
Servo power.

Personal injury may result due to the unwanted robot movement from wrong operation.

rotate the button according the white
arrow to remove the emergency stop.

% When teaching within the robot movement region, please obey the following
principle: keep observe the robot from the front

follow the operation manual strictly
consider the backup plan if robot move suddenly toward yourself
set up the shelter just in case

Personal injury may result due to the unwanted robot movement from wrong operation.

* When following processes are operated, make sure nobody is in the robot

movement region and operator is in the safe position: powering the robot control electric
tank

controlling the robot using teaching programmer

test run of robot

reoccurrence automatically

Personal injury may result when entering the robot movement region or contacting the robot.
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Press the emergency stop button immediately when exception occurs.

ACAUTION
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% Following items need confirming before operating robot:
Operator is well-trained with robot-operation;

Operator has adequate knowledge of the movement feature of robot;
Operator is fully aware of the danger of robot;

Operator hasn’ t drink alcohol;

Operator hasn’ t take drugs that affect the nerve system and make reaction slow.

% Following items need checking before robot teaching process. If any abnormal is

found, fix it or take other necessary measurement immediately.
Movement of robot is normal or not;
Zero point adjustment is correct or not;

Auxiliary equipment connected to robot is normal or not.

% Please put the teach equipment to original position after usage, and place it

firmly.

Please don’ t put the teach programmer on robots, claps or ground. Otherwise,
personal injury or equipment damage may result when teach programmer has collision

with robot or claps.

Please be cautious with the incidental falling of teach programmer, which may leads to

wrong movement of robot, personal injury and equipment damage.
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Onust

Safe operation protocols

* All the operators of robot systems should participate in system training, study safety

protection measurements and understand robot functionality.

% Make sure no abnormal or dangerous situation of robot and auxiliary equipment

occurs, before starting operating robot.

% Unplug the power or press emergency stop button before entering the operation

region, even robots aren’ t running.

% When programming within the movement region of robot, corresponding guard
should be set to make sure that robot can be stopped under emergency circumstances.
Please don’ t wear gloves when teach and inch the robot. Please take the slow mode

when inching the robot, in case emergency occurs and robot can be stopped efficiently.

% Operators must be familiar with the emergency stop buttons on the robot controller
and periphery controller, to the degree that these buttons can be pressed exactly under

emergency.

% Never think that static status of robot means the finish of program. Static robot is

likely to receive the input signal to get moving.
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1 Basic concept description

1.1 Concept of coordination

When axial operations of robots are taken, the following coordination systems are

proper to adapt.

1.1.1 Joint coordination

Axes of robots can operated separately in joint coordination system.

1.1.2Cartesiancoordination

Robots can translational move along the x axis, y axis and z axis in Cartesian

coordination system.

1.1.3 Tool coordination

In tool coordination system, Origin Point is set at the sharp end of the tool, and z axis is set

along the effective direction of tool which is taken by the flange in the wrist of robot.

1.1.4 User coordination

Robot can move along the axes which are defined by users.

In the coordination systems except joint coordination system, fixed-control-point-move
is refer to the move in which tool gesture is changed while sharp end of tool keeps

unchanged.
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Joint coordination & Cartesian coordination

Fixture

Tool coordination & User coordination

1.2 Match with the welding power

CRP system controls the welding power through the following signals: Two ways of
0-10V analog signal to control welding current and voltage.

M190 output, control the arc starting. M191 and M188 control the wire feeding and

backward.

M180 input detects the arc success signal. M181 detects breakdown of welding power.

Logic pin need programming to use. PLC diagrams are shown in the user PLC.
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k190 Yooo]
| (| ARC STARTING
0ooo
191 M188 Y001
= ¢ "] MANUAL WIRE FEEDING
noo1
M191 M188 Yooz
| | MANUAL WIRE BACK
oooz2
X000 M180
| ] ARC DETECT SIGNAL
0003
afh M181l WELDER FAULT
_VI v
0004 DETECTION SIGNAL

Definitions : Inputs and outputs canbe adjusted according to the real wiring connection.
Above PLC means:
M190(Normally open)---------------------- Yxx ( arc starting signal )

M191(Normallyopen)--M188(Normallyclose)------------ Yxx ( manual wire feeding, )
M191((Normallyopen)--M188((Normallyclose)------------ Yxx ( Manual wire back )

Xxx(open)-----========--mmmnon- M180 ( arc detect signal , detect if arc is successful )

Xxx(close)------========mcmmuuuu- M181 ( Welding machine fault detectiondetect if there is

trouble with welding power )
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welder

crp-system
s CON2 INTERFACE
CRP-S80-DAEX ANALOG
AVO VOLTAGE ISOLATION BOARD PIN |DEFINE
1 [COM-
INTERFACE fuictad 5
PIN [DEFINE /\ DA+ 3 |Iset
1 |[DA1 DA1 DA1- :CL..
2 |DA2 DA2
6 [GND GND A twisted
; ; 4 |Vset
5h 24V +24V
\/ DA2- ><><—<.
SHELL N
shield
[, 24V P 5 |Inch
KA !
KA1
Y XX manual wire feeding CON1 INTERFACE
1924V PIN DEFINE
1 [COM-
SIGNAL COME KA 2 il 5
FROM THE < YX)( arc starting sigha KA 5 4 TS
I/O ADAPTER TMS
s , PIN |DEFINE
X X X welder fault detection " READY+
2 |READY-
Xxx arcdetect signal 5 |wers
\ GND I 5 Tvcr

Wiring diagram of OTC CPVE-500 ( for reference )
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: AOTAI i
system | Pulse MI1G-350R - welder
i i CONTROL SOCKET Kc2
. CRP-S80-DAEX ANALOG VOLTAGE ' |IPIN | DEFINE
. ISOLATION BOARD  (OPTIONAL) :
AVO INTERFAGE ! —_— — 11|COM-
. wiste .
P INperINg DA+ — 6 |I set
1 | DAL | A DAL DA1-~——)X$<~44'
2 | DA2 — DA2 !
! f twisted :
6 | GND GND DA2+ : 5 1V set
SHELL A: :
: shield KAL :
1+24V . $==>"—— 9 |arc start
! KA2 —~ | | Infieiad
! -KAl ¢ : 7 |manual wire feeding
: KA3 — 4 ™10 | wire back
1Y X X(arc starting signal) ; IS, e Do
KAZ2
SIGNAL COME 'YX X (manual wire feeding i
FROM THE i i
I/O ADAPTER ! KA3 !
PLATE : Y XX (manual wire back) E
EXXX (arc detect signal) i 12 | are detect Signal
'GND : 13

CRP-20150211-02

Wiring diagram of AUTAI MIG-350R ( for reference )
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SYSTEM MEGMEET 1 WELDER
Ehave CM350 ' CONTROL SOCKET
- ommmmawosyome | PIN DEFINE
AVO INTERFACE | : — 6 |COM—
! twisted !
PIN |DEFINE| | [\ DAL+ — 14|1 set
1 | DA DA DAl-—: A ‘—% §
2 | DA DA2| |44y p——— 1 1 [24V
6 | GND GND st | |
DAZ* ><>< | 13|V set
SHELL — . 1
. shield ;
L :
3 A !rK@l/(—f— 2 | arc start
"@/—F 9 |manual wire feeding ALL1/O
: i SIGNALS
iYXX(arc starting signal) "@/_“_‘ 3 manual wire back ARE IN
| @ag ofat~ | 11 | gas detection| | LOW LEVEL
: YXX (manual wire feeding) 1
SIGNAL COME : :
FROM THE | @ — 8 |1/0 COMMON GROUND
I/O ADAPTER 1 1
PLATE ‘YXX (manual wire back ) :
; Ka4 ‘
: VXX (gas detection
EXXX (arc detect signal) 19 T signal

GND

8 1/0 COMMON GROUND

Wiring diagram of MegmeetEhave CM350 ( for reference )

1.3 Welding instructions

1ARC START
[ fast : 5
1]

Instruction

functions

When this instruction is executed, program will
invoke the pre-set welding parameters, and then
start arc. Variation number is welding document

number, ranging from 0 to 7.
ArcStart and ArcEnd should be used in pair.

Execution between ArcStart and ArcEnd is not
controlled by multiplier. Only MOVL and MOVC

instructions can be used between ArcStart and
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ArcEnd.

For more information about welding, please refer to

"Welding Process Description” .

Additions

#<variation

number>

Variation number is the number of
welding document that need

invoking.

Blank %

MM/S

Treatment of welding speed.

Blank : Program between ArcStart
and ArcEnd is executed in 100%
speed without the control of

multiplier.

% : Set the speedpercentage (%)of
program execution between ArcStart

and ArcEnd.

MM/S : Set the speed of program
execution between ArcStart and
ArcEnd. Speed of program

instruction will not work anymore.

Vi

Set welding voltage and current. Arc
starting and ending will still executed
by the process instruction, while
welding voltage and current is set as
VI defines.

Example

program

ARCSTART#(1) 8 MM/S | Invoke welding parameter

V=20V |=200A

ARCEND#(1)

document 1, start arg,
welding speed 8 MM/S,
voltage 20V, current 200A.
Start welding.

End arc, finish welding.
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Instruction

functions

When this instruction is executed, program will invoke
the pre-set welding parameters, and then end arc.
Variation number is welding document number,

ranging from 0 to 7.
ArcStart and ArcEnd should be used in pair.

For more information about welding, please refer to

“Welding Process Description” .

2ARC END Additions | #< variation Variation number is the number of
[fast: 5 number> welding document that need
2] . .
invoking.

ARCSTART#(1) 50% Invoke welding parameter
document 1, start arc,
welding program will be

Example executed at 50% of set
#
program ARCEND#(1) speed.
Start welding.
End arc, finish welding.
When these instructions are executed, program will
invoke the pre-set weave parameters, and then
weave. Variation number is weld weavedocument
Instruction | number, ranging from 0 to 7.
functions . .
3 WEAV Weave and WeaveEnd should be used in pair.
E
[ fa For more information about weave, please refer to
st - “Welding Process Description” .
5
3] Variation number is the number of
4 WEAV i #< variation welding document which is
EEND Additions
number> correspondence to weave
[fast: 5 . .
4] Instruction.
WEAVE#(1) Invoke weave
parameter
Example | - g ‘1
ocument 1,
program | WEAVEEND#(1) !
weave,
weave route,
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weave end.

Comprehensive welding example:

ARCSTART #(1) 10MM/s V=20V Invoke #1 welding parameter document,
=200A start arc, speed at 10 MM/S, welding
voltage 20V, current 200A.
WEAVESINE #(1) Invoke #1 weave parameters.
MOVL VL=100MM/S PL=0 Move along the welding route, Speed at 10
MMY/S as set in ArcStart.
WEAVEEND Weave end.
ARCEND #(1) End arc using #1 welding process.
Notice

MOVL and MOVC instructions are allowed between ARCSTART and
ARCSTARTEND, MOV is not allowed between them.

Notice

Execution speed of program between ARCSTART and ARCSTARTEND is not

controlled by multiplier. Specific execution speed is determined by the following rules:
ARCSTART#(1) Blank: Execution speed is VL speed (as program set) x 100%
ARCSTART#(1) 50%: Execution speed is VL speed (as program set) x 50%
ARCSTART#(1) 8BMM/S: Execution speed is 8 MM/S (VL speed in program is invalid)

For details of ARCSTART, Please refer to “Operation Manual”

2 Setup procedures for welding process

2.1 preparations

2.1.1 Set up user coordination

User coordination is benefit for teach programming. As shown in below figure, the

number of user coordination is the same as the number of tooling surface.
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Set up procedures of user coordination:

<Run prepara>-<User coordinate> (as shown in below figure). Every tool needs a user

coordination (also refer to working coordination).

Setup interface of user coordination

File operation seiiri:g Monitoring Fun prepare = Technical PLC
w FProgran name Time bt Tote cosriinata| Size(B) | 75%
B 111 2016, 2500 ClE
F=3 er coordinate FEfEE
#RE | B sroLINE 2016~ (R 0
5 call 2016—|| 3 Basic coordinate folder
B xx 201B-||4 SYNC coordinate a9 :
L J
A I w
B AREEME 2016 —_— BETE
E SHaE
| Variable L4 m
I L® |
| i ti -]
|7 HOME poszition i
MLAGY ©~
o e 121
Mies = HIEfipkE
WERIERE | 111 |
ID Tine Notes
= @1 10-26 09: Can not open system ple instruction list doc...
@z 10-26 09: Can not open ple ladder diasgram file
(O 10-26 09: System initialization complete
R g 10-26 09; BEELN
@5 10-26 09: Hitinin T
| Admin | ManuOff | eeton oy FTSoTI EERIN | 10-26 09:40:32 [svmilstne
Hew Rename Delete Open U disk Jpen Copy to TI..

As shown above, after choosing user coordination number, user coordination setup

window will prompt, as following figure.
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111

|Time

| Hum [ Hotes

10-26
10-26
10-2Z6
10-26
10-26

10:07:53
10:07:93
10:07:53
10:08:06
10:08:16

45 Can not open system plc instruction list doc..
a0 Can not open plc ladder diasram file

dd System initialization complete

1 REE R

i HiTitiE TR

)
dmih‘-{manuOff:---_ 10-26 10:11:42 |STN1STNZ

In the above interface, firstly set the zero point of user coordination system, i.e. move the

robot’ s sharp end (using welding wire on the welding gun) onto one edge end of tool. Then

click "Record point” to record zero point of user (tool) coordination.

Then choose “xx direction” to define x axis, as shown below.

K

LNUm |ﬂotes

45
a0
44

Can not open system plc instruction list doc...
Can not open plc ladder diagram file

System initialization complete

REEN

SRR TR
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In the above interface, set the x axis of user coordination,- the robot’ s sharp end

onto one edge of tool. Then click “Record point” to record x axis of user coordination.

Choose "YY direction” to define y axis, as shown below.

111 I I
| Tine |Num | Notes

Ig=26 Q0753 45 Can not open system plc instruction list doc...
10=26 10205sh3 50 Can not open ple ladder diagram file

10=26 100753 44 System initialization complete

10-26 10:08:06 1 |EELN

10-26 10:08:16 1 HItIRIEITR

dmn ManuOff ---- 10-26 10:10:52 SYN |

In the above interface, set the y axis of user coordination, i.e.move the robot’ s sharp end

onto the other edge of tool. Then click “record current point” to record y axis of user

coordination.
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111
| Tine | Ium | motes
10-26 10:07:53 45 Can net open system ple instruction list doc...
10-26 10:07:53 a0 Can not open plc ladder diagram file
10-26 10:07:53 44 System initialization complete
10-26 10:08:06 1 REELN
10-26 10:08:16 fRtitiE T

Admln Manu0ff ---- = 10: :.2 YNlISYNQ

After the setup of zero point, XX direction and YY direction, click the <calculate>button,
then system will automatically calculate the coordination of current user tool, determine the
coordination system and direction on the tool, which is beneficial for coordination setup when

palletizing.

Notice: User coordination takes the right-handed spin rule (shown in below figure), i.e.
orientation of Z axis is defined along the thumb direction when right hand is spin from x axis
to y axis. Usually when tool coordination is setup, orientation of Z axis points away from the
tool, so it should be considered which edge on the tool should be X axis, and which edge

should be y axis.

After the calculation of user coordination system, user can switch to the user coordination to

verify if the calculated system takes the desired tool axis orientation.

21,66



After the verification, click <cancel> to quit.

2.1.2 Setup of tool coordination system

In order to control the robot for the correct linear/circle interpolation etc.
movement, size information should be inputted correctly and position of control

point should be defined.

User coordination is determined by setting up 6 sets of terminal end of robots, then

automatically calculating the position of tool control point, and inputting into the tool files.

The coordination of control point in flange plate coordination system can be inputted

using the tool verification, as shown in below.

Flange c:tmn:lina'[eX F

system
Y F
Z
TOOL
GCONTROL Tool coordinate T
POINT system
Zr Z 8

Tool size is based on the coordination of robot’ s terminal (left figure); Relationship of tool

coordination and terminal flange plate coordination (right figure)

When tool verification is operated, 6 different gestures should be teached based on the
control point. Then tool size can be automatically calculated according to these 6 data.

Selection of point is shown as below:
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Scheme of 6-point verification

Real 6-point verifications are shown below:
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Description

As shown above, gesture of P1-P4 should be changed as largely as possible. At P5
point, welding wire (the straight part of welding gun) must in a straight line with
verification device. P6 point is for determination of x axis of tool coordination system,

which means line connected P5 and P6 is the x axis of tool coordination system.

Steps for tool coordination system setup is as following: setting the tool coordination system

in <Run prepare>-<Tools coordinate> (shown in below).
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Frogram name ' | Bize (B

- 1T wordinate .

@ 111 2500
User coordinate

call i folder

E ;}mﬁ;‘mm 3 Basic coordinate BETH

4 SYNC coordinate

5 Robot home

5 Wariable

¥ HOME position

111
| Tine | Hum | Hotes
10-21 t A2 It has recorded current point to be XX
10-21 19: 1 HliRiai T
10-21 g G2 It has recorded current point to be ORG
10-21 s It has recorded current point to he XV

10-21 19: HATIE T

111
|-3Ntm | Notes
G2 It has recorded current peint to be ORG
62 It has recorded current point to be XV
fitiE TR
Delete the current tool coordinate system

miiiaTR

As shown in above, choose (press “t” “l” button) the number of tool coordination
system, then click <Verify (6P)> to enter the tool coordination system setup interface, as

shown in below.
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1L

|Time

| Hum

|N0fes

10-21
10-21
Lg=2T
=2,
10-21

19:51:
18+61:
118251
20:12:

20:12:

16
28
31
27

B2
B2
1
393
I

It has recorded current peint to be ORG
It has recorded current point to be XY
HItIRIEITR |
Delete the current tool coordinate system Q

HiiaTR

In above interface, after choosing [Tool number], choose the record point number and

move the sharp point of welding gun (welding wire) at the correspondent position, press

“Record point” . At this time, correspondent indicator light should turn green.

After the recording of P1-P6, all indicator lights should turn green (As shown in below).

Description

As shown above, gesture of P1-P4 should be changed as largely as possible. At P5
point, welding wire (the straight part of welding gun) must in a straight line with
verification device. P6 point is for determination of x axis of tool coordination system,

which means line connected P5 and P6 is the x axis of tool coordination system.
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111 i i
| Hum [ Hotes
[a]s] It has recorded current peint be P3FPeint
60 It has recorded current polnt be PdPoint
[a]8] It has recorded current point be PAPoint
It has recorded current point be PEFPoint

BT

10-21 20:15:52 |STN1/SYNZ

Click <Calculate> in above interface, system will automatically calculate the current tool
coordination, determine the coordination system and orientation on the tool. Click <cancel>,

size of tool sharp point in obtained according to the flange plate at the terminal of robot.
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111
| Tine | fum [ Hotes
10-21 Hada [a]s] It has recorded current peint F3iFoint
10-21 715 60 It has recorded current polnt Fd4Foint
10-21 115 It has recorded current point FPaPoint
10-21 Ll It has recorded current point PEPoint

10-21 20:15: HATIE T

TOOL

CONTROL
POINT

Tool size is determined according to the above figure.
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Hange cumdinateX F
system

Tool coordinate
system

Z

T

Tool coordination system is Cartesian coordination according to the sharp point of tool, as

shown in above.

After the calculation of coordination system, user can verify if the setup coordination has the

: )
desired orientation of tool axis by switching to Tool coordination LE&HT,

After the verification, press <close> to quit.

2.1.3 Parameters setup for welding machine

In this process, parameters related with the welding machine control are needed.

Parameters related with welding machine control is set up in <Technical>-<Arc-welding>-

<Welding device>-<Arc-welding> (as shown in below).
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Falletizing

Paint

:
Yelding ice 1 Welder

c-welding

=

| Lines3

|Time. LNum

FNoﬁes

10-24 20:34:47
10-24 Z0:34:47
10-24 Z20:34:47
10-24 20:35:28
10-24 20:35:28

10000
10000
ik

10000
10000

Open file at the moement, please wailt
Open file success

1

Open file at the moement, please wailt
Open file success

— ]ManuOff ---— 10724 20:36:57 [Snlsmz

Setup interface of welding machine is shown in below:

. \xx

| Lines3 | cCuri

|Tile

| Hum

| Notes “E'

10-24 20:34:47
10-24 20:34:47
10-24 20:35:28
10-24 20:35:28
10-24 20:36:58

10000
1
10000

Open file success

1

Open file at the moment, please wait
Open file success

TRATIEI TR

10-25 09:43:25 EYN IIIS-YN2




Settings include the following items, in mean interface of welding machine setup:

2.1.3.1 Basic parameters:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Restart distance : used to define the retreat distance of second-time arc start if

first-time arc start failed or arc broken on the half way.

Restart speed : used to define the retreat speed of second-time arc start if first-

time arc start failed or arc broken on the half way.

Arc start error time : used define the time delay of arc detection after the arc

start.

Arc detect time : used to define the time duration that system can detect the
success of arc start, i.e. arc start is successful only when system can detect the arc

signal over a specific time, which is arc detection verification time.

Arc loss error time : used to define the time duration that system can detect the
arc depletion, i.e. arc depletion is successful only when system can detect the arc

depletion signal over a specific time, which is arc depletion detection time.

Scratch distance : used to define the forward movement distance of next-time

arc start, if arc re-start is unsuccessful.

Scratch retreat speed : used to define speedbackward to arc-breaking point

after next-time arc start succeed, if arc re-start is unsuccessful.

Gas preflow time : used to define the time period to charge the protective gas

before arc start.

Gas postflow time : used to define the time period to stop charging the

protective gas after arc depletion.

2.1.3.2 Function options

10) Arc break detection (during welding): used to set if arc broken detection works

or not. When this function is effective, if arc-break occurs during welding, system
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will stop the welding process and save the break point. When restarting next

time, robot will move backward to break point, start arc and then operate.

If user wants to cancel “arc break detection” function, switch to TEACH mode, press

R

ARC 3.

the#&Bbutton to reset the break point. Correspondent auxiliary relay is M180.

11)

12)

13)

14)

15)

Power failure: used to detect if welding power has a problem. When this
function works, if welding machine has power emergency, system will stop
welding process; otherwise, system will not detect if welding power is normal or

not.

Time to make this function work: when system is starting up, select

“Welding power abnormal detection” function, and this function will work after

the arc start instruction.Correspondent auxiliary relay is M181.

Coolant shortage: used to detect if water cooling system has a problem. When
this function works, if water cooling system has a problem, system will stop

welding process.

Time to make this function work is very similar to “Power failure” function.

Correspondent auxiliary relay is M182.

Return to path: used to set if system has the restart function. When this function
works, system will restart arc after welding beginning or arc arc depletion. The

restart speed and retreat distance is set up according to the basic parameters.

Scratch start: used to set if system has the scratch function. When this function
works, if restart is unsuccessful, system will retreat for a certain distance at
certain speed. Retreat distance and speed is set up according to the basic

parameters.

Collide detection: used to set if system has the anti-collision detection function.
When this function works, after anti-collision sensor detects collision, system will

stop the welding process and servo power-off.

Time to make this function work: after system has power, anti-collision

detection will work. Correspondent auxiliary relay is M13.

Notice

For safety reasons, it s highly recommended to add anti-collision sensor and set

Collide detection effective. This is beneficial to stop robot quickly if collision occurs
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at robot terminals.

Method to cancel Collide detection:To add the M193 normally closed in M13 circle in PLC

075 M193 M01

/] s

M13 circle is disconnected, pressto reset alert, pre551 g'iﬁower servo, and mov ‘ bot into safe
place manually. 30s later, M193 reset to ineffective automatically, and above C|rcle will work as

normal.

2.1.3.3 Welding current match setup.

This process is used to set the welding current of welding machine when system export 0-
10V analogous signal. Press “output current graph” to enter the setup interface.

Welding current setup interface

=
(=% T
=

0.30

BERRREEREB

|| Linesz |

| Notes

Open file success

1

Open file at the moment, please wait
Open file success

BiEiniTE

Admin | ManuQff -
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111
ID | Tine |Fun | Notes
. 10-26 10:07:53 45 Can not open system plc instruction list doc...
. 10-26 10:07:53 50 Can not open plc ladder diagram file
. 10-26 10:07:53 44 System initialization complete
@
@

10-26 10:08:06 1 REE
10-26 10:08:16 1 mw@ﬁa

Admin H'anuOffI -l 10-26 11:43:16 ISYNZ

Parament Notes:

1 Max voltage of analogous output
2 Min voltage of analogous output
3 Min output current of welding machine
4 Max output current of welding machine
5 Test of analogous output of AO1 port
6 Test of output of welding machine

7 Return value of welding machine
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To verify the welding current correspondent to output voltage, user can set system
to output OV and 10V (program : AO#1=0 andAOUT AO#1=10 ), and observe the
correspondent current and input into above interface.Process as follows:

a)Program :

AOUT AO#1=0
TIME5000
AOUT AO#1=10
b) Execute, and observe the show value on welding current detector.

¢)Input the current correspondent to 0V and 10V, and input correspondence of

curve.

2.1.3.4 Welding voltage match setup:

This process is used to set the welding voltage of welding machine when system export

0-10V analogous signal. Press “output voltage graph” to enter the setup interface.

o
=
=

b B
]
=

s[5 &
EREEERR

~a
=
=
=

111
|.-Nu'm | Notes
Rt [:%4] Can not open system plc instructien list dec...
w83 fals} Can not open plc ladder diagram file
ol 44 System initialization complete
106 1 mEE
5 116 1 EAtiRIEITR

| 'A'rnin" ManuOff -- : 10-26 10:2'1:'41 SYlISYN'E

Welding voltage setup interface
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1L

| Tine | Hum | Hotes

10-26 10:07: 45 Can not open system plc instructien list dec...
1026 10:0%: a0 Can not open plc ladder diagram file

10-26 10:07: 44 System initialization complete

10-26 10:08: 1 wEEN

10-26 10:08: fRtiRiE T

Admin \[Mamuofs

Discription

To verify the welding current correspondent to output voltage, user can set
system to output OV and 10V (program : AO#1=0 andAOUT AO#1=10 ), and
observe the correspondent current and input into above interface.Process as
follows:

a)Program :
AOUT AO#1=0
TIME5000
AOUT AO#1=10
b) Execute, and observe the show value on welding current detector.

¢)Input the current correspondent to 0V and 10V, and input correspondence

of curve.

Remarks
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AOUT A

AOUT A

of curve.

a)Program :

O#2=0

TIME5000

O#2=10

To verify the welding voltage correspondent to output analogous voltage,
user can set system to output OV and 10V (program :
AOUTAO#2=0andAOUT AO#2=10), and observe the correspondent current

and input into above interface. Process as follows:

b) Execute, and observe the show value on welding voltage detector.

o)Input the current correspondent to OV and 10V, and input correspondence

2.2 Welding process setup

2.2.1 Set up basic welding parameters

This operation is to set the welding current and voltage.

File operation
- Program
B 111
& call
B zx
B W

L

n160Y

nigs
W

ID

@1
- @z

3
{AART-HE, -

Rebuilt

name

BN

Time

10-21 20:30:52
10-22 09:04:20
10=22 11:29:22

Rename

FPara
zetting

Hum
172

125

| Adnin | Manuoff [MedeBrr | speedsss” [ HSoLIN WUSE

Back up

2016=9=5 2Zzd7

RISz L Tech para

2016-%9-3 |2 Welding device ¥ |2 Swing arc para

& FETE

1 Welding para

4 Locating para

Monitoring Fun prepara ; Technical FLC
Tine ch ' 4
e [L Palletizing " 35%
2016-9-7 10:48 I
2 Paint » || FEIEE

Notes
Coding has not fully read success

File save success

BN 10-22 11:30:53

Delete Open U disk Open

el
ixs

[+

EIER

SN ZTNZ

Copy to U..

I
B 4
A

[

w

Sy

i
[ )
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As shown above, <Technical>-<Arc-welding>-<Tech para>-<Welding para>, and enter

the welding parameters setting interface, as shown in below figure.

I ©

|__oooniy
I &
I &
|00
I ®

L N7

1118

(o) (©) (@) (W (@) () () ()

111
| Time | Hum | Notes
10-26 10:07:53 45 Can not open system plc instruction list doc...
10-26 10:07:53 50 Can not open plc ladder diagram file
10-26 10:07:53 44 System initialization complete
10-26 10:08:06 1 REEN
10-26 10:08:16 1 IRESIRIETE

Every parameter is described as follows:

1 Choose the document number (range 0-7) in the [File number] above. Each

number is correspondent with a set of welding parameters.
2 Add files comments

3. 4 Weld voltage and welding current is the set value for normal welding. Specific value

is determined by on-site process.

5. 6Arc end voltage and arc end current is used when arc end is not adequate. Normally,

values of arc end voltage and arc end current are smaller than welding ones.

7. 8 Remove-stick voltage and remove-stick current is used when welding wire adhesion
occurs. Normally, remove-stick current is 0, and remove-stick voltage is higher than welding

voltage.

9Arc end time is defined for duration time when arc end voltage and arc end current is
maintained. If arc end time is too long, resurfacing welding may happen at the welding end
position. If arc end time is too short, welding crater may occur at the welding end position. So

arc end time need setting according to real situation.
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10Remove-stick time is defined for duration time when remove-stick voltage and

remove-stick current is maintained.

11 12 Arc start voltage and arc start current is used when arc start is difficult. Higher

voltage and current can be taken for more efficiently arc starting.

13 Arc start time is defined for duration time when arc start voltage and arc start current
is maintained. If arc start time is too long, resurfacing welding may happen at the welding

start position.

141516 17 18 reserve

Time sequence chart of welding control is shown below:

ARCSTART ARCEND

T
' o

'
] 1 [
! ! ]

fl im
gas postflow tinhe

gas detect signal

Yxx ; prevent stick Me
N | __arc start error time — ‘are loss
arc starting signal | [doiay arc ending %e error time
Yxx ./ Jarc detect time b
N y——un L
arc detect signal | ! arc starting time b
Xxx o ; e
o welding arc endihg | _
welding current __[arc starting current current _current ™~ — iprevent stick current
! welding arc endihg T 1; .
welding voltage arc starting voltage | current_voltage - | prevent stick yaitsge

Welding parameters should be saved as formation of document number after the
parameter setup. Then these parameters can be used by invoking the correspondent

document number. One program can invoke several set of welding parameters.
Example: How to use welding parameters in program’
ARCSTART#1 Invoke 1# parameters for welding
MOVL VL100=MM/S PL=0 Move along the welding track

ARCEND #1 End of 1# welding process

2.2.2 Setup welding weaves parameters

This operation is to set welding weave parameters if wide seam need welding.
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As shown above, <user process>-<welding process>-<welding setting>-<parameters

setting>, and enter the welding parameters setting interface, as shown in below figure.

Ti har;
| 1I.ne & ge ] 1 Palletizing r
2016-5-T 10:48

2 Paint

2016-9-5 22:47

ISR sl L Tech para 4 1 Welding para

B MM 2016-3-5 2 e ropae

3 Locating para

6 HEIE

ALl

| Time | Tum | Rotes

10-22 14:58: 4h Can net open system plc instruction list dec...
10-22 14:58: 50 Can not open plc ladder diagram file

10-22 14:53: dd System initialization complete

10-22 14:58: 1 REEN

10 22 14:58:5 1 e

. Admln ManuOff --- 10-22 14:59:07 SYN

As shown above, <Technical>-<Arc-welding>-<Teach para>-<swing arc para>, and enter

the welding weave parameters setting interface, as shown in below figure.

T
CTrer

3
4

ZH - 0 9

0.0 5 0.0 1

0.0 6

0.0 7

0.0 8

111 I I I

ID | Time |Fun | Notes |
.1 10-26 10:07:53 45 Can not open system plc instruction list doc...
-2 10-26 10:07:53 50 Can not open plc ladder diagram file
.3 10-26 10:07:53 44 System initialization complete

l4 10-26 10:08:06 1 BRES
10-26 10:08:16 1 rtRiE T

Adnin | Manu0££ [HodeBrr | SPeea0SRY (IOSLLNY USRI 10-26 11:20:10 |STNISTNZ




1 Choose the weave file number (range 0-9) in the [weave document number] above. Each

number is correspondent with a set of welding parameters.

2 3 Some detailed information can be input into [Name] and [Comment] column, which is

beneficial for operators to understand the welding weave.

In the [weave set] column, [mode selection], [weave frequency], [weave extent], [left stay

time], [right stay time] can be input, and press quit after setup.

4 Model:Only zigzag weave function is available up to now. Other types of weave
functions are under development.

5 Freq: used to set weave frequency, unit is Hz.
6 Amplitude: used to set one-side movement distance, unit is mm.

7 R-dwell: used to set duration time at the left weave apex, unit is s.
8 L-dwell: used to set duration time at the right weave apex, unit is s.
9 Set left-right stay: 0-no stay, 1-stay.

10 circular radius (not available up to now)

 Amplitude; Amplitude,

!
T
1
|
|
|
1
1

BLeft dwell,
M ; X&Z form a plane
- .l
_8 nght dWG”E ’ The direction
= . Tool coord/lnate ~ D—
& | / adVve
- [ : Perpendicular
*2 5 j to the X
L ; Ye

ﬁj CRP-20150826-01  Perpendicular to the X& Z
Weave schemeWeave coordination

Description: Weave parameters should be saved as formation of document number after
the parameter setup. Then these parameters can be used by invoking the correspondent

document number. One program can invoke several set of welding parameters.

Weave is based in the weave coordination. Ifonward direction is circle, x axis is orientated

along the normal line of circle. e.g. : How to use welding parameters in program

ARCSTART#1 Invoke 1# parameters for welding
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WEAVESINE #1 Invoke 1# parameters for weave
MOVL VL100=MM/S PL=0 move along the welding track
WEAVEEND End of weave

ARCEND #1 End of 1# welding process

3 Example for welding program
After the above setting, welding program can be operated. Below is an example for

welding program steps taking the below welding workpiece as an example.

program point1
. \\

program point2 “'

~
5
)

program point3

welding bead program point4

3.1 Program example
Basic program is as follows for the above workpiece :
MOVJ VJ=50.0% PL=5 move quickly to program point 1, wait
MOVJ VJ=50.0% PL=5 move quickly to program point 2, welding prepare
MOVL VL=200 MM/S PL=0 move quickly to program point 3, welding start

ARCSTART#1 Invoke 1#welding parameters, start arc

WEAVESINE #1 Invoke 1# welding weave parameters

MOVL VL=50MM/S PL=0 move along the welding track, move straight to program point
4

WEAVEEND weave end
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ARCEND #1 1# welding process end

MOVJ VJ=50.0% PL=3 move quickly to program point 5, safe point

3.2 Program teach steps
Description :

a. Wait point of program point 1# should at the position with no interaction with

workpiece and holding clamp.

b. When program point 5 is moving toward program point 1, it also shouldhas no

interaction with workpiece and holding clamp.

c. During welding process (teach program point 3# to point 4#), surface constitute
of welding wire and x direction should be perpendicular to welding formation surface
(as shown in below). Otherwise, y direction of weave coordination is unparallel with
welding formation surface, and weave will be high at one edge and low at the other

edge.

Welding formed surface Welding formed surface

o e
Welding torch Welding torch

Swing
direction

Swing

directim

d. Wire length in re-production should be same with the length in teach. Use the
wirefeedingto give out welding wire. Please cut the welding wire of proper length
(~10mm).

e. During teach, when welding wire bends after the touch with workpiece, give out

welding wire for 50-100mm, cut the welding wire of proper length, and teach continues.

f. After teach, please use.for pilot run and check if track is correct.

3.2.1 New file

In teach mode. In main interface, press “New” button, establish the new program.
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| Tine change | size (B

Program name

B 111 2016-9-7 10:48 2500
B call
B zx 2016-10-21 20:29 5
B WM

2016-9-5 22:47 folder

2016-9-5 22:47

111 | [[
1 | Tine | fium | Notes |
.1 T0=22 Thid5:31 45 Can not open system plc instruction list dec...
.2 10-22 16:45:351 a0 Can net open plc ladder diagram file
3 10-22 16:45:31 4d System initialization complete
@« 10-22 16:45:40 1 REES

(6] 10-22 16:45:43 it TERLRIE T

o

_ 10-22 16:46:26 SYN‘I'SY-NE

Input program name "ARCLINE” in the below interface.

, Program name |-T:'Lme change | Size(E)

B 111 2016-9-7 10:48 2500

= 1file

2016-3-5 22:47 folder

2016-9-5 22:47

2016-10-21 20:29

ARCLINE

ARCLINE

| ID | Time |=Num | Notes |
.1 i 0 et b S e A A L2 Password correct, now in factory mode
-2 10=22::16+50:20 148 Cancel operation

Click<OK> button, program new name has been selected, and appears in the resource

management, as shown in below.
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| Tine change | size(B)

B 111 2016-9-7 10:48 2500

Programn name

2016-9-0 ZZ:47 folder

2016—

2016-9-5 22:47

201F-10-21 20:29 ]
B ANHINE 2016-9-5 22:47 8676
ARCLINE I i
|'T.i-me- | Hum |=N"otes- |
10-22 16:50:01 112 Password correct, now in factory mode
10-22 16:50:20 143 Cancel operation

FRBRBEY s, o BRI e e

10-22 16:53:12 |SYN1STNZ

In above interface, press “Open” button, enter the program edit interface, as shown in

below.

L \ARCLINE ) | Lineso |

THotes

TO=22:1 501 112 FPassword correct, now in factory mode
10-22 16:80:20 143 Cancel operation
10-22 16:5A:59 10000 Open file at the moment, please wait
10-22 16:56:59 10000 Open file success

.----- 1022 16:57:05 |STNI STNZ.

Interface for program edit
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3.2.2 Program point 1

Adjust the manual operation speed, in robot coordination system, press the safe button,

move the robot to program point 1. Press “Movement” button, choose MOVJ mode, and

.. YARCLINE || Lineso || cCurl

|Iime LNum |Notes |

10-22 16:50:01 112 Password correct, now in factory mode
10-22 16:00:20 148 Cancel cperation
10-22 16:56A:59 10000 Open file at the moment, please walt
10-22 16:h6:59 10000 Open file success

2
&

In above interface, click “instruction correct” button to record the point (effective status

of safe switch), as shown in below.
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系统中，进入二级菜单的程序中后会发现下面的按钮都变成中文了，这是个BUG


“ Curl

I

Linesl

el | Time

| Hum [ Hotes

10-22 17:05:36

_ @1

3.2.3 Program point 2

Adjust the manual operation speed, in robot coordination system, press the safe button,

move the robot to program point 2. Press “move” button, choose MOVJ mode, and input

correspondent speed.

ot ot ESRREESRYFAEERY Y

1 HitidieiTe

10-22 17:05:38 |SYN1/SYNZ
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Hekie

MOV] VJ=10. 0% PL=5

.. \ARCLINE | Linesl || cCurz |
[1D | Tine | #um | Hotes |
= @1 10-22 17:05:36 1 HitiniaiTe

~ o o -‘.

In above interface, click “instruction correct” button to record the point (effective status

of safe switch), as shown in below.

.. \ARCLINE [ Linesz || Cur3
|Num; LNo{és |
10-22 17:05:36 1 HititiE TR
10=22- 170909 241 Paste success
10-22 17:09:22 163 Flease remove alarm
10-22 17:09:34 fHititiE T
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3.2.4 Program point 3

Adjust the manual operation speed, in robot rectangular coordination system:
press the safe button, move the robot to program point 3. Press "move” button, choose

MOVJ mode, and input correspondent speed.

[ HOVJ VI=10. 0%
MOV] VI=10. 0%
|

.. VARCLINE || Lines? || cCur3
|I'Ium- |-No‘kes HE‘
TO=22 e T a3 Flease loosen the safty switc after back to ...
10-22 17:11: 1 hititiE T
1 et et 1 03 Please loosen the safty switc after back to ...
10-22 17:11: HhititiaiTi
I0=2 21Tl Please loosen the safty switc after back to ...

In above interface, click “instruction correct” button to record the point (effective status

of safe switch), as shown in below.
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.. VARCLINE [ Liness ||
Ig=24¢ r5:23:20 441 Status reveoked
10-24 15:24:12 10000 Open file at the moment, please wait
10-24 15:24:12 10000 Open file success
10-24 15:24:47 10000 Open file at the moment, please wait
10-24 15:24:47 10000 Open file success

b ManuOff -- Tanle User0 10-24 15:24:56 [SYN1

Notice: That is welding starting point. Welding wire should be perpendicular to welding

formation surface.

3.2.5 arc start; weave

After the determination of welding starting point, arc start and weave instruction should

be input. As shown in below, click “arc start” in the “Command” - “"Welding”
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Movement

Logic

Arithmatic

Palletizing

Welding

Azzistant command

WEAVE 1B Tisual

WEAVE END 1Z3LEER Faollaow

SPOT =17 9 Correspondence

. WARCLI
e [ thm STITCHSTART Eiﬁ%%}‘{ﬂﬁ] 10 Special instruct

10-24 15:24:12 10000 > =
10-24 15:24:12 10000 |7 STITCHEND EREREYIZH 11 thes

10-24 15:24:47 IOOOO;ﬁﬁ%n TIIE at TIE MoMent, Dlcace WALt
10-24 15:24: 4? 10000 Open file success
10-24 15:28: 1 faTit "‘%‘é

| Admln ManuOff -- ToolO UserO 10-24 15:28:48 MSYNZ

MOVI VJ=10. 0% PL=0
MOVI vJ=10. 0% PL=0
MOVL VL=100. OMM/S PL=5

. VARCLINE || Lines3
TTine T Hotes
10-24 15:24:12 10000 Open file at the moment, please wailt
10-24 15:24:12 10000 Cpen file success
10-24 15:24:47 10000 Cpen file at the moment, please wait
10-24 15:24:47 10000 Cpen file success
10-2¢ 15:28:38 ?é.‘iﬁx_ﬁ%'é

In the above figure, input welding document number into arc start instructions. Then click

“instruction correct” button to finish the arc start instruction, as shown in below.
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.. \ARCLINE

[ Linesd

7

i

| Notes

10-24 15:
10-24 15:
10-24 15:
10-24 15:

10-24 15

24:12
24:47
24147
28:38
35:00

Admin | [ManuOff

10000
10000
10000
1

164

Open file success

Open file at the moment, please wait

Open file success

wmiitiaiTeE

Program line operate success |

TOOlO“ UserO 10-24 15:36:14 SYNléYNZ

After the input of arc start instructions, as shown in below, choose <Command>-

<Welding>-<Weave>.

.. WARCLI

ARC START 2,

ARC END 0,

YELVE END 1BINEEER

Movement

Logic

Arithmatic

Palletizing

Welding

Azgistant command

Visual

Follow

SPOT it

Correzpondence

[ Tine

[hem

10-24 15:36:01

1

STITCHSTART Ry

10 Special instruct

STITCHEND EREMEXIRH

1 FSEY

Adnin \anu0Es -- Toold Y| User0 Y 10-24 15:37:01 |Syn1l:
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MOV] VJ=10. 0% PL=0
MOVI WJ=10. 0% PL=0
MOVL VL=100. OMM/S PL=5
ARCSTART#(1)

.. \ARCLINE
| Tine [Mn [ Wotes
10-24 15:36:01 1 tERtiIei TR

In above interface, input parameters document number. Then click “instruction correct”

button to finish the weave instruction input, as shown in below.

.. \ARCLINE
| Tine [Mn [ Wotes
10-24 15:36:01 1 tERtiRIei TR

10-24 15:40:57 164 Program line operate success
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3.2.6 Program point 4

Adjust the manual operation speed, in robot rectangle T coordination system, press

the safe button, move the robot to program point 4.

Press “Movement” button at the below interface, choose MOVL function, and input

correspondent movement speed.

ﬁie-:@?e‘mtim- Edit . ézgzg :}iii}:i'ftofé‘éng %iun-—;e:‘?r.e_?axz Comnand  Technical FLC
MOV VJ=10. 0% PL=0
MOV VJ=10. 0% PL=0
MOVL VL=100. OMM/S PL=5
ARCSTART#(1)
ARCEND# (1)
|
~MOVLY| - 100. B0 |
.. WARCLINE [ Liness || cCurg |
| Tine |-.Num | Notes IE|
10-24 15:42:21 1 F 5 WMETEEF
10-24 15:42:21 1 ¥ 5 WMEELSD
10-24 15:42:23 1 ¥ 5 MEERTE
10-2¢ 15:42:23 1 # 5 WEFATY
10-24 15:42:47 Please loosen the safty switc after back to .. .
‘ Admin —HMan -‘ Tool0 —H User0 ‘—H 10-24 15:45: 10 Hmllﬁi'\l
Inst memmenfﬁ;_ ) Logic ' .

In above interface, click “instruction correct” button to finish the weave instruction

input (effective status of safe switch), as shown in below.
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. VARCLINE [ Linest ||
| Tine [fun [ Wotes
10-24 15:46:35 i BIE R =

10-24 15:46:350 164 Program line cperate success
10-24 15:46:37 S0 File save success

10-24 15:4A: 537 237 Medify coordinate
10-24 15:46:37 439 Coordinate file save ok, when off power it w.

| Admin lManuOff -- ToolO UserO 10-24 15:47:09 MSYNZ

Notice: This is welding end point. In order to finish the weave function, welding wire should be

perpendicular to welding formation surface.

3.2.7 Arc end, weave end

After the finish of welding, click OK, and then input weave stop and arc end instruction (weave

end first, then arc end).

In below figure, choose “WEAVE END" in the <Command>-<Welding>.
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Movement

Logic

Arithmatic

Palletizing

ARC START G| 5 Welding

ARC END K, Azsisztant command

VEAVE B R Tizual

WELVE END \s55R Follow

SPOT 9 Correspondence

. WARCLI

[Tm STITCHSTART EREEETIE 10 Special instruct
10-24 15:45:35 1 o
10-24 15:46:35 164 STITCHEND EHEEETIFH| 11 $histE s
10-24 15:46:37 90 “TFITE Tave TUocE
10-24 15:4R:37 237 Moedify coordinate
10-24 15:46:37 439 Coordinate file save ok, when off power it w.

| Admin NManiDFE -- Toold V| UserO V| 10-24 15:d48:29 |SYN1

MOV] VJ=10. 0% PL=0
MOVI VI=10. 0% PL=0
MOVL VL=100. OMM/S PL=5
ARCSTART#(1)
ARCEND#(1)

MOVL VL=100. OMM/S PL=0

R R L o L

.. ZVARCLINE
ID | Time | Trum [ Hotes |
.l 10-24 15:50:33 134

File delete success

Admin Manu0ff -- Tool0 V| User0 | 10-24 15:50:55 ISYN :'

In above figure, press “instruction correct” , and finish the input of weave end, as shown

in below.
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.. YARCLINE || Lines? |
: | Tine |§§Lm [Hotes
.1 10-24 15:50:33 134 File delete success
@z 10-24 15:50:55 1 aititiE TR
.3 10-24 15:52:07 164 Program line operate success

. Admin Manu0ff -- Tool0 V| User0 | 10-24 15:52:13 MISYN :

After the input of weave stop, input arc end instruction. Choose “Arcend ” in

<Command>-<Welding>.

Movement

Logic

Arithmatic

Palletizing

ARC START G| 5 Welding

Azsisztant command

VEAVE 1B R Tizual

VEAVE END 1Z3EEER Fallaw

SPOT =17 Correspondence

]T&W STITCHSTART Ealainf 10 Special instruct

10-24 15:50:33 .
@z 10-24 15:50:55 7 STITCHEND EEEEERIFH 11 $hiSiEs

.3 10-24 15:52:07 : Frogram LIle opera oo

Admin NManiDFE -- Tool0 V| User0 Y 10-24 15:54:07 |si|
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1

2 MOVI ¥J=10. 0% PL=0
3 MOVL VL=100.0MM/S PL=5
4 ARCSTART#(1)

5 ARCEND#(1)

£  MOVL VL=100.OMM/S PL=0
&  WEAVEEND

.. \ARCLINE || Lines? | curg |
| Tine % [Hotes
10-24 15:52:07 164 Program line operate success
10-24 15:54:07 1 taititiE TR
3148 B 5 e [ B 164 Program line operate success
10-24 15:55:25 173 Start trail move
10241555429 134 File delete success

Admin |ManuOff TooﬁlO_‘ U'se'rO.'.‘ 10-24 15:56:31
\J\_l--gg _

In above figure, after input the welding document number in arc end instructions, click

“instruction correct” , shown below.

.. YARCLINE || Linesg ||
r_ilim [ Hotes
164 Program line cperate success
173 Start trail meve
134 File delete success
1 EITitiE T

164 Program line operate S11CCESS

: Adnin [Manu0ts -- Teol0 | Usez0 Y 10-24 15:57:1% MSYMQ

Finish the arc end instruction.
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3.2.8 Program point 5

Adjust the manual operation speed, in robot coordination system, press the safe button,
move the robot to program point 1. Press “Movement” button, choose MOVJ mode, and

input correspondent speed.

%ie«ﬁ?ermim Edit Sé‘f;g:g ﬂfam‘tor:fzng‘ &Lm?reparz: e PLC
MOV] VJ=10. 0% PL=0
MOV] VJ=10. 0% PL=0
MOVL VL=100. OMM/S PL=5
ARCSTART#(1)
ARCEND# (1)

MOVL VL=100. OMM/S PL=0
WEAVEEND e
ARCEND#(1) ’

.. \ARCLTINE || Linesg | :
ID | Tine [HMum [ Hotes =]
=28 Fh=hhEy 164 Program line operate success
10=24 Ihahh:2h 1¥3 Start trail mowve
10-24 15:55:29 134 File delete success
10-2¢ 16:56:31 1 faRtitiE TR
10-24 15:57:05 164 Program line operate success
r T
| adnin Y[Manuoss ||HSREHRN NOBESHGORN Tool0 Y User0 Y 10-24 16:00:07 |SYNISINZ
Inst exit  Movement Logic

In above interface, click “instruction correct” button to finish the point record (effective

status of safe switch is needed), as shown in below.

59,66



.. \ARCLINE [ Liness || curlo

10-24 16:00:57 164 Program line operate success

10-24 16:00:53 0 File sawve success

10-24 16:00:58 237 Modify coordinate

10-24 16:00:58 439 Coordinate file save ¢k, when off power it w...

Admin ManuOff -- Tooln V| User0 V| 10-24 16:01:05 |SYNISTNZ

Finish of program edit, click “save” to save program in the above interface.

3.3 Program test-run verification

After the program edition, test-run can be launched in teach mode to test if program

track is correct. Operation methods are as follows:

Open the program in teach mode.

Move the cursor to the correspondent program line.

Press security switch and press .button at the same time. Then program will be

executed in low speed of test-run.

Discription

automatically.

1. After the execution of current program line, cursor will move to next line

2. Arc start, arc end, weave, weave end can be tested in test-run.

3. Weave movement will not be executed.
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3.4 Program reoccurrence

3.4.1 Empty run without arc

After the verification of movement track, it's needed to automatically execute the

program without arc to verify the actual welding speed and weave situation.

ANotice

Pay attention to following items, otherwise personal injury or equipment damage may

happen:
1. Make sure nobody is stay around the robot before the program running

2. Make sure no interaction can be involved around the robot before the program

running

3. Prepare to press emergency stop button during the program running, to make sure

stop the machine quickly if any emergency happens.

Open the program in teach mode, move the cursor to the first line.

Switch to reoccurrence mode.

Set the operation speed and operation mode. Switch the arc starting mode into \};

Press . to start the program.

Description

1. Press . for stop in the half way.

2. After the intermediate stop, if program need executing from the beginning, user
should reset the program (as shown in below figure). Otherwise, welding program will be

executed from the stop position.
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A 2 Paste

4 Delete

.| B Search

& Replace

8 Adjuszt L-num

9 Program reset

. . VARCLINE
In [ Tine | [ Notes |
'El 10-24 18:42:12 10000 Open file success

-M--\ Tool0 ‘—H Usero | 10-2¢ 18:42:21 Hs‘ml\s‘mzz

E“Eangg m‘a& Movement E*&%if:’ Edit iizm} Qnswﬁ Save. Close

3.4.2 Arc start and operation

After the verification of actual speed and weave situation on-track, actual welding process can

Anotice

Pay special attention to following items, otherwise personal injury or equipment

be operated.

damage may happen:
1. Make sure nobody is stay around the robot before the program running

2. Make sure no interaction can be involved around the robot before the

program running

3. Prepare to press emergency stop button during the program running, to

make sure stop the machine quickly if any emergency happens.

4. Check the situation of welding power and auxiliary equipment before

program running.

Open the program in teach mode, move the cursor to the first line.
Switch to program re-occurrence mode.

Set the operation speed and operation method.
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f’

Switch the arc starting mode into \

Press - to start the program.

Description

1. Press . for stop in the half way.

2. After the intermediate stop, if program need executing from the beginning, user
should reset the program (as shown in below figure). Otherwise, welding program will be

executed from the stop position.

Monitoring Run pre

2 Pazte

4 Delete

B Search

5 Eeplace

8 Adjust L-num

. . VARCLINE
1D | Time | tum [ Hotes [
| & ;'nl 10-24 18:42:12 10000 Open file success

ManuOff Tool0 V| User0 V| 10-24 18:42:21 SYNlISYNZI'_;ﬁ
[FRREEERN oo SRR [ 10010 Y vsero Y 10-24 [smvsmz,

Change tnst Movssent  Logie Bt Lasimst  Swe  Close

3.5 Welding performance adjustment

Welding parameters can be adjusted according to the actual welding.
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3.5.1 Welding current and voltage

Welding current and voltage can be adjusted in the correspondent parameters

document, as shown in below.

-

111 _ I I
|Time |Num\ LNotes

10-24 18:13: 45 Can not open system plc instruction list doc..
10-24 18:13: a0 Can noet open plc ladder diagram file

10-24 18:13: 44 System initialization complete
10-24 18: 13 1 REE
10-24 18: 1 ?éiﬁ_ﬁtiiﬁ%'é

= Manuoff - 10-24 18:14:48 |SYH1

3.5.2 Weave frequency and weave amplitude adjustment

Weave frequency and weave extend can be adjusted in the correspondent

parameters document number, as shown in below.
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AA
起弧 收弧参数翻译   C FONT ARCFONT.TXT


111 [ |
| Tine | Num | Notes
10-26 10:07: 45 Can net open system plc instruction list doc..
10-26 10:07: a0 Can not open plc ladder diagram file

10-26 10:07: 44 System initialization complete
10-26 10:08: REELN
10-26 10:08: fatdiRisi T

WESBTIN 20 10-26 11:40:05 [stwifsTng.

3.5.3 Welding speed

Welding speed can be adjusted by modify the program. In program interface,
move the cursor to correspondent program line, click “change instruction” , then

below interface will appear.
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Para

File operation Hdat i NMonitoring FRun prepara Command Technical PLEE
! MOV] VJ=10. 0% PL=0 Voo
- 2 v i o
L—'J ‘ ﬁggﬂ E—}googgmpd]?somﬁ .
D Ll - —y

r

4 ARCSTART#(1)

5 ARCEND#(1)

6 MOVL VL=100. OMM/S PL=0
o
ik

WEAVEEND
10 ARCEND#(11 &
3T _3rT—1" Ck DT —0 —_-__--""-\_ ._
S vovIE AN X
— : 0
TR || | || 1=,
EEEFEH
@
M160Y B A
i Ry
M85 | - o Hafpgey
MR - . \ARCLINE |l Linesy || Curb |
ID | Tine [ [ Hotes =
FY HEYE 389 Stop‘ t\{iﬁl Move . '
142 1 SRR T
fﬁ_IEJ:% 389 Stop trial move

389 Start trail mewve
i e TR
e PEEEE0ER | roo10 Y usero Y 10-24 18:52:39 |stwistNz

Inst
correct

Inst exit Movement Logic

Input the correspondent speed in above interface.

Click “instruction correct” to finish the speed adjustment.

Discription

During the program modification, security button should not be pressed, otherwise,

program coordination will change.

After the adjustment, press . to start program and verify the operation performance.

Thank you very much to choose our product!
Please keep all related manuals safely for check if necessary! If equipment is passed to third party,
please give the related documents along with the equipment!

Buttons, functions or options not mentioned in related manuals should be regarded as invalid, please
don’t use!

Modification log:
2014-9-26 modify the PLC scheme and description

2015-2-11 add AOTAI connection description and wiring diagram
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