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Chapter 1 Scara Robot Introduction

1.1 Brief introduction

Scara robot consists of robot body ( mechanical construction) , controller , servo driven system , inspection

iportant role in

sensor device and pneumatic system , it is a humanoid robot, and a automatic control achieve

ce. It is

automatic control , repeat program , 4 axis transmission to complete tasks in 3 thr
Y |

suitable for flexible production of multiple varieties and variable batches, and p

stabilizing, improving production efficiency, and improving working com@/

1.2 Basic Technical’ Parameter

weak power output: DC24V,
6. max working power: 2KW,
7. pressed air: 5.0 ~ 7.0 kg/cm2

8. control system: motion controller , AC controller , pneumatic control unit.
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Chapter 2 Software Operation Interface

Software operation is robot main operation interface for user , includes edit program, motion control ,

system debug , status monitor ect. User start computer , click ico &

page

¥ C\Users\Administrator\Desktop\190713\190713

2.1 menu bar

r_-‘_
|
click I .~ to open saved processing project file.
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i One machine twe mold( two machinge .. AR | e

2.1.2 file save and create new

—
clickto S \@project, if the user changes current project parameter or reset, please click =

to save .

to lock interface to avoid wrong operation and accident when robot running.
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2.1.4 system parameter setting

click *5% to system parameter setting , includes machine body parameter , software parameter , technical
parameter,]O parameter ,and update firm and other setting operation . User should be trained to set robot

motion speed , processing model , I/O output , safety set and other set

2.1.5 procedure set

click - and enter procedure set, according to different project tosset'differentiprocedure. Procedure

set generally set and debug by Weldo engineer , user no need to set . ex speeial conditions . to ensure safely

production , please consult Weldo engineer to do set.

2.1.6 Language Option

Click ‘Language’ to shift language , there are two op ¢ CHINESE © and * English
2.1.7 Read Machine ID and register / updategegister-code

Click’help’ to process position debug , chine ID, register/update register code .

1. read machine ID: it is machineseode tg produce a register code , user must register the machine to use
the robot. Under online situation } cli elp-> read machine ID* to get robot ID ., ID displayed at the left
corner .

2. register /upddte register code : register code is the key to software , each code has is expired date. Once

register code expi bot/15 lock , clients needs to update the register code . before update , please read

D and send to Weldo to produce new code . the user get new code and click ‘ help->
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2.2.1 View option

Through the initial view, top view, front view, and left view, the o i ate"of the manipulator can be
observed from different angles.

After the view is locked and selected, the manipulator graph in th view cannot be enlarged or shifted

by the mouse.

2.2.2 Track

<

In display window clearly displays robo ingyposition and track(‘ display position ¢ and ° display
track’ after selected)

1.point’s position is robot progra rder point .

2. Line’ track is robot run oint to another order point.

(the red line is the robot run track , the red point is the position of each point .)
2.2.3 Robot Position Point Parameter

In procedure selection window choose a position point , in display window displays the setting parameter
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1. coordinate (X axis,Yaxis): after set Origin coordinate, robot end point is relative to X axis and Y axis
Origin.

2. Z axis: Z axis is robot arm up and down height parameter.

3. Uaxis: U axis is the angle of sucker plate rotation.

4. 01: bigarm is relative to the Origin rotation angle,

5. 02: small arm is relative to the Origin rotation angle.

2.3 Movement Controlling interface

Operation movement controlling interface must be under unlock sfatus ot not automatically
running status
2.3.1 Manual movement controlling

When require to set robot position and program position debug , please stop robot working ,and click lock

button to lock the robot , under this situation , pleas ve robot to set project each position.

1. click “«, —”:in coor —” means control robot ending point moving to Y+, Y- direction.
2. click*“t?. |”: in coordina 1” means control robot ending point moving to X+,X- direction.

3. click“Z+. Z s control robot arm Z axis moving in linear way UP and down

polar coordinate, means control robot arm U axis move in clock-wise and

manual control speed through mouse click shift 3 speed model ‘ slow, middle, fast’

nitor ,big arm and small arm single controlling

Position monitor can monitor robot running parameter to each position in real time.
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1. X. Y value: display robot ending position in coordinate (X,Y) .

2. Zvalue: display Z axis height position relative to origin.

3. Uwvalue: display U axis angle rotation degree relative to zero angle.

4. (01+, 01-) : in polar coordinate, during robot running , display big arm ( X axis) rotation degree.

Under enable condition, click 01+, big arm moves to anti-clockwise,click 01-, big arm moves to clock wise.

5. (02+. 02-) : in polar coordinate, during robot running , display small arm ( Y axis) degree.

Under enable condition , click 62+, small arm moves to anti-clock wise , click 62- , s to clock

wise.

2.3.3 motor enable and output end debug V

.- [

1. Enable: itis motor enable, control motor open and close.

1) click ’enable’ to open ( becomes green light otor locked and under controller situation , after
enable , control robot single step run or automati

2) click ‘enable’ again to close enab ecomes red light), except Z axis, each axis motor
unlocked under off controller controlling\$ituation.close ‘enable’ , operator can manual move X,Y,U axis

('big arm , small arm and rota 1 i/through controller and front up and down button to control .

( red button : up and down button)

2. Back safety point: robot back to the position without barrier .

Based on actual situation, under enable locked condition , move robot arm to safety point, in menu

Download

)

bar’s parameter column click ¢ download’ (


http://www.weldo

ia

nw Dong Guan Weldo Automatic Equipment Technology Co.Ltd  www.weldo.com.cn

3. output port interface debug: , debugging output port can be selected at
tp

project interface , click pull menu , click needed debugging output , click” open’,” close’ to do debug.

2.3.4 Project's setting key point download and position debug

After edited project that need to set and debug key po

PointD
robot arm to the first processing point $adj i , click’point download IJ’ and click ¢ download ’

to save the first point position paramete

3) move to the second oipt/: after download the first point , and select the second key point ,
manual move robog to the second processing point, adjust position , click click’point download
PointD

wnload ’ to save the second point position parameter. Same procedure to select the 3%,
ints well set .

if there is any position is repeated , repeated point can be set
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Clik’ + to create a repeat group, example as group 1: select repeat point at left window, 7+ # @ —
ANEEMA, WA 1 Al R EEE NN, AR AR R R AL, s>, I E
S, B R O PR B N B A, R <RI, i n] AR e E R AR 4.

5) Go to point :

£ @0 GO-L

First open ‘Enable’, shift interface to controlling model. .

Choose one point to go , click’GO’ , robot arm move to the pointed position @s onsider safety

when robot arm goes to any position .

Select one position point , click ‘GO-Z’, robot Z axis move to point WOn,other axis will do

not move.

6)display position and track: display position and track, indoew will display robot project

processing procedure and robot arm movement position point ar track, continue click “>>’, robot will
process the project from up do down, move to corresponding position point , continue click’<<’, robot arm will

process the project from down to up , move to corre i ition point.

2.3.5 working, download file and clear ala

tun Speed -.— 10

Torquelimit

larmClear: during robot working , if any error and alarm happened, status bar will display alarm

error,click right mouse to find handling errors method. Based on reminder, clear alarm, click’ clear alarm’, and
robot can continue working. Besides, when motor alarm, please stop robot power first and clear alarm.

6) Torque limit: Under robot debugging and different production model, require to set torque limitation


http://www.weldo

ia

nw Dong Guan Weldo Automatic Equipment Technology Co.Ltd  www.weldo.com.cn

size. Before production , first debug , click ‘torque limitation’ button (become to green button) , adjust motor

torque to low position , please confirm to safety production , and adjust torque to high position and start

production.
Chapter 3 Robot operation procedures
3.1 open
After confirmed electricity cable all safety, turn on red power , please ensure eme button opened ,

and start computer .
3.1.1 set IP address

Robot running needed to set fixed model IP address

IP addresss :192.168.0.xxx.
Below address can not be set:

192.168.0.1,

192.168.0.11,
192.168.0.255. @
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3.1.2 Open software

Computer opened , click ico to robot operation interface, please hold on few seconds to check if robot

software can contact robot successfully or not

B v tor\Desktop\ 1907131190713 =8 x

CHEEE £

W

In display window please check if current op is required processing program or not ,if not ,

please change to processing program, click m , save current project , please open the

working file. If the file is opened , no need to @pen‘again.

3.1.3 Adjust air pressure

Check whether r s well contacted pressed air or not , if no air leakage , please adjust air pressure to
0.5Mpa to 0.7Mp
3.2 Adj

Be t working ,please must well check robot working conditions safety , please ensure motor

% ened , and open Lock to make robot under manual controlling situation.

3.2.1 Robot status debug

Robot status debug is each axis of robot can work normal or not .

Movement control section :
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1. Click “—, —_ |. [|”to control robot big arm and small arm , and check small arm ending point can

move up and down , left and right or not in coordinate , check movement status normal or not .

2. Click“Z+. Z-. U+, U-"to control robot Z axis’s up and down movement , and U axis anti-clock wise,
clock wise movement , and and check if normal move or not .

3. Click™ (01+, 01-) . (82+, 62-) “separately control robot big arm (X axis) and sma (Y axis)
in anti-clock wise and clock wise movement , click and check move normal or not .

If robot each axis can work normal, next step is to check robot ending port output.
3.2.2 output ending port status debug

Whether the port output status of the robot is normal related to whether thé o signal of the robot can

normally control external components , Example image as below : clickw “te,choose output port one by one ,

click ‘ open’ and ‘close’ two buttons to check whether output signal al send or close or not .

If we choose ‘ grab control’ , please first ensure.air s normal ,please click © open ‘ button to check
vacuum valve open or not , if not normal , plea ssed air pipes are dropped , vacuum solenoid valve
damaged or not . Same way ,please test.each ort status in turn.

3.2.3 Position point debug

Position point debug is to che ey point runs to correct position or not.

First, please open/the ke§spoint project procedures, example image as below .
p P Ke3 project p p g

oo T N ]
P\ ==

From up to down to choose the key point in turn , choose each key point , please click ‘GO’ , or choose the
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first key point , and click ‘“>>" in turn to see if robot hand can correctly runs to corresponding position . if there
is some difference to key point , please choose the difference key point in software to move robot to correct
position , and click ¢ download’, and debug other keypoint position until all key points runs to correct position

that all position point debug completed.

3.2.4 working speed and torque limitation debug

Before start robot , please ensure safety, please first adjust working speed and to
range. Through click left mouse to slide working speed and torque limitation block te
attention torque limitation can not be slide to the lowest to avoid motor torquespower nef’enough and cause

alarm .When start robot , if runs normal , please slide working speed and térquedimitation to a higher range .

3.3 Robot start and stop

After above debug to ensure robot normal working , besides efisure other relative equipment working
normal , please start and stop robot working

Example image :

3.3.1 Robot Start

1. before working speed an imitation working in low number , click” download’

2. after downlo , click’ start’, or press © start’ button on table. Robot will run slowly first as project
procedures , once rmal/y/increase torque limitation and gradually increase working speed .
3.3.2 robot stopran m clear

ou need to stop robot , click ¢ stop’ in software , or press ‘ stop’ button on table.
: click’ stop’ in software , robot will stop moving immediately , if press’ stop’ button on table,
r stop until  finish current running procedure and stop .

2. when robot breakup during running , please check the breakup content in software , right click mouse to
check the breakup dealing method.

After break up cleared , click ‘ alarm clear’ in software , and click ‘start ‘ to running .
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Click ‘alarm clear’ , please press’ emergency ° button , and give power to clear break up . after cleared ,
please click’ Execute to run.

Example image as below :

stop start

Chapter 4 normal fault analysis and solution

4.1servo motor alarm

4.1.1 servo motor normal alarm code and analysis

1. Erro0: system alarm, el unudsual, please power off and power on to clear the fault.

2. Errorl: EEP data unusu er input unusual, please contact weldo engineer to adjust parameter ,
power off and power.on to clear the fault

3. Error2: roboticod sual, check encoder cable connection status, if cable is broken , please replace

power on to clear the fault.

ference unusual, please contact Weldo engineer to adjust parameter, please power off

. Error7: If the overload is abnormal, power off and power on to clear the fault.
7. Errorl2: over temperature abnormal , decrease room temperature , please power off and power on to
clear fault.

8. Errorl4: If the over-voltage is abnormal, confirm the installation status of the regenerative resistor,
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power off and power on again to clear the fault.
9. Errorl5: power source abnormal, please confirm the installation status of the regenerative resistor, power
off and power on again to clear the fault.
10, Errorl7: encoder communication abnormal, check encoder cable connection status, contact encoder
and the regenerative resistor , power off and power to clear the fault.

11, Errorl8: encoder abnormal, replace replace encoder battery . after change encode

clear servo fault , power off and power to clear fault , and reset robot Origin and ke
refer to chapter 4.1.2 and 4.1.3)
12, Error21: encoder fault under low voltage, check encoder voltage lower or not , please replace

battery,clear fault and setting , clear fault method same as Error 18,
4.1.2 Encoder lose power and solution

Encoder lose power and how to clear the fault, it needs manu ation to clear the fault . after replace

new battery , please process the clear fault at correspondingservo motor panel.
. Continue press ‘m’button until display ‘SubFnc’Mode
. Press one time ‘S’button , display ‘F_DOC’

1
2
3. Press one time ‘V’ button,display’F_ECLA’
4. Press one time’s’, display’ECLA’
5. Final press and hold on ‘<’button , dis ‘FINISH’,%it means debug successful.If not ,debug again .
6. Turn off , and turn on , complet e ste il Ainish .
4.1.3 Origin and key point position setting.
Please attentight , aftésreplace new encoder battery , please reset origin and reset key point position .

other conditions,catsnotdeset origin and key point position .

1. first ’enable’ in software , please use robot straight front as benchmark , make robot big

arm and a straight line , low z axis to the lowest position , but higher Z axis low limitation.
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2. click parameter setting in software , input user: Weldo, 3 to parameter setting page , click
CTMLSEC,
FEET 123 JGIE ARG SHOCET, A
MUBCE”, AU SRR

3. After origin set , processing project file

click’ origin setting & S E’, click ‘orig g’ to save origin setting.

SR, AEAFELE, RERERED, R

sition should be reset. Key point setting please refer

to 2.3.4 procedure key point download.

4.2 other alarm

1 . 485 communi€ation fault : please check 485 communication connection status , please confirm

connection successfu clear alarm’ fault in software.

2., gra 0 eck grab and confirm senor sign normal or not , after confirmed normal , click
‘ clear a

3 @ yrab mold : please check robot hand clamp and sucker , confirm grab normal , click ° clear

\V
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Chapter 5 maintenance

To keep robot using long life time , and avoid robot fault and accident happened , please must weekly

maintained the robot. In this chapter will introduce daily maintenance and reducer maintenance .

5.1 Daily maintenance

Please ensure the robot working environment clean to Avoid contact with stro /\)
id a

corrosive substances. Please stop machine power before keep maintenance to avoid any aceident .
5.1.1 Electricity maintenace \/

1. please check if any cable damaged , any loose or dropped

ong alkalis and

&

2. please check and ensure power switch or emergency

3. please check and confirm sensor or solenoid valye damaged ornot .
5.1.2 pneumatic system maintenance

1. check air pipes . cylinder air leakage .

2. check filter air pressure metes any aitdleakage or water inside or not , if any ,please replace oil and

water filter .
3. please check robot hand\elamp can grab molds or not and clean the clamp regularly . please do not use

strong acids, strong alk nd corrosive substances to clean.
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5.2 Reducer maintenance

Reducer maintenance must be under Weldo engineer instruction . Reducer should be maintenance after

long time running . the main maintenance way is to add lubricant.
5.2.1 Lubricant

Below type lubricant can be used for robot : model 14 and 17 should use Harmoni @‘ —2.,
Model 20.25 and 32 should use Harmonic lubricant SK—1A.,

Lubricant adding method:

A.Wave generator \/

Bearing: roll bearing to full bearing ball space.

Bearing outside: apply a thin layer,

B.flexible gear
Gear face: apply all gears .
Inside face: please full of inside face.
Outside face: apply a thin layer to avoid %
C. Hard gear
Apply for all gears.
5.2.2 lubricant @

A.type

Model “JISg tyesmumber 27,

d be in fixed position .Too much oil will increase the power consumed by mixing oil

Q@)‘- ce lubricant oil weekly
st

Second time: running 1000hours or 6 months.

time : running 100 hours.

If do not long time using , lubricant will contact air and becomes old and can not play on lubricant

function. In this situation , if robot do not run , before using ,please replace new lubricant .
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