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Foreword

This series of instructions introduces the characteristics,
system composition, system commands of each part and its
use, operation steps, user programming methods and
examples, etc., which is the basic instruction manual for
users to quickly learn and use the teaching pendant. The
update and upgrade of the manual are authorized and
implemented by Foshan Huashu Robot Co., Ltd. Without the
company's authorization or written permission, any unit or
individual has no right to modify or correct the content of
this manual, and the company is not responsible for this.

Customer loss.

In the instruction manual of the programming of the
teaching device (Hspad), we will try our best to describe
various events related to the operation of the teaching device.
Due to space limitations and product development
positioning, it is impossible and impossible for all of the
teaching device not to do or Events that cannot be done are
described in detail. Therefore, events that are not specifically
described in this specification can be considered as

"impossible" or "not allowed" events.

We have checked the content of the printed matter for
consistency with the described hardware and software
content, and we do not rule out inconsistencies, but we
regularly proofread the printed matter and make necessary
changes in later editions. The copyright of this manual
belongs to Foshan Huashu Robot Co., Ltd., any unit or
individual publishing or copying is illegal, and our company

will pursue its legal responsibility.
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displayed, and the content of the first program
configured is displayed;

6. Optimize single step debugging function;

7. When creating a new PRG program, you
cannot create a new main.prg file to avoid
conflict with the external running default
program;

8. Fix the abnormal problem of arc pause and
fallback trajectory;

9.Fixed the problem of skip point not welding
when using multiple fish scale welding

instructions.

v2.3.0.210122-

2-001

iteration

1. Add external start, add reference point signal
judgment, and give an alarm if the robot is not
started at the safe point;

2. Fix the syntax error problem that the program
cannot be loaded after the addition / deletion
instruction in the program exits editing in the
online editing mode;

3. Reduce the delay time of reservation start-up,
and solve the problem that the reservation
start-up time fed back from the welding site is
too long;

4. Fix the problem that the external mode
program cannot be started after running and
pausing;

5. Repair the switchable mode in the start
editing state. When switching mode in the start

editing state, prompt the user to exit the editing

2021.03.26




®
"‘ EHNBA

Operation manual of welding process system

mode first;

6. Fix the disorder of the modified program after
the external mode is switched to the manual
mode, modify and distribute the program

according to the currently displayed program.

v2.3.0.210122-

2-003

iteration

1. According to the site requirements, the
maximum number of additional safety reference
points is &;

2. Repair the problem that the belt positioner
uses swing welding and the positioner returns to
zero automatically;

3. Repair the problem that rexay I/ O is suitable
for OTC and meggitt welding machines and the
continuous wire feeding speed is constant;

4 Repair the problem of wire feeding function
failure in rexay 1/ O adaptive OTC and megmit

welding machine.

2021.04.09

v2.3.0.210122-

3-000

iteration

1. Optimize common welding bus timeout and
other problems to reduce the probability of
abnormal alarm of various buses;

2. Optimize the model parameters to solve the
problem of too fast attitude change in the
teaching program in manual mode [the TCP
default moving speed (vtran) is reduced from
2400 to 2000, and the TCP default rotation
speed (vrot) is reduced from 360 to 120];
3.Solve the problem that the motion trajectory
of linear swing welding is disordered near the

critical position of angle.

2021.04.22




®
"‘ EHNBA

Operation manual of welding process system

V2.3.0210525-

1-001

iteration

1. The settings of gun cleaning station, arc
striking times and welding current / wire
feeding speed are cancelled in the configuration
of process package system. The functions of arc
detection switch, arc detection time, reference
point switch, wire sticking detection switch and
wire sticking detection time are added,
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1 Introduction

Huashu type III control system is a new control system independently developed by Huashu

robot Co. Ltd.

1.1Target Group

This manual is mainly aimed at users who use Huashu industrial robots, and requires users to

have basic knowledge of industrial robots.

1.2 Icon Description

Information: provide more information for operation.

@ Warning: warn about potential loss that may occur.

Danger: inform the potential danger.

1.3 Terms

TCP: Tool Center Point

2 Upgrade Procedure of Welding Process
System

2.1 Upgrade though Teaching Device

1.Copy the files for upgrade to a USB flash disk, and plug it into the teaching devic
e. Enter the ES explorer, select udisk after clicking the quick navigation button in upper-1
eft corner to enter the US flash disk, and then click to install the software named HSPad

3-1.6.3XXXXXX-WELD.APK in the upgrade folder “Teaching Device” (as illustrated in Fi
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gure 2-1).

H Local

1910 T HE.

HS3_vZ.2.0.2( HiPad3-
0811 _HJ.apk] V1.6.3.200819

Figure 2-1 Install HSPad software
2.0pen the HSPad software after its successful installation; enter into the interface of Process
package management through finding in sequence Configuration- Teach Pendant Configuration-
Process package management in the navigator, and click Install Craft package in the lower corner
(as illustrated in Figure 2-2), that is when a dialog box pops up from which enter into the folder
“Teaching Device”, select HS3 VX.X.X. XXXXXX HlJ.apk (as illustrated in Figure 2-3), click
“Sure” and wait for completion of installation. Restarting as notified after installation is completed

means successful installation of HSPad.

Name Wersion Mame | version

Hsz3app
Inatall Uninstall rstall Uningzas
Dyamic | Cynamic Cratt Craft
orary Library packege packge

Figure 2-2 Install craft package
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[Pleace seect a eraft package first |

() Hs3_v2.2.0.200811_HJ.apk
) HsPad3-v1.6.3.200819-0-WELD.apk

e

Figuare 2-3 Install craft package
3.0n the premise of successful installation of HSPad, enter the software and click buttons in
sequence “Menu”-“System”-“Cleaning system” (as illustrated in Figure 2-4), and then click Sure
when a dialog box that says “Are you sure about cleaning the system?” arises. Cleaning the
system will release controller’s storage space from pre-occupied junks (including remaining

upgrade package files, system backup files, etc. Hence it is necessary to clean the system).

A 4
File P Sysiem language sstiing
Canfguraton ’- Heavy Apocalypse
Dispay P g avsen
Diizgnsis ’ Shurt dovem §he syshem
Fut into senvice: ' Restart system
Help P syeten Upgrade

»

MO And Spa us PLC

sl

Croft paceage

Figuare 2-4 Clean the system

4.This step shall only be executed when the system is to upgrade from the versions of 2.0.2,
2.0.3 or 2.1.0 to version 2.2.0, while step 5 shall be executed if it is the first time for the system to
be upgraded or to upgrade directly from version 2.0.1 to 2.2.0.

After plugging the USB flash disk into the teaching device, find and decompress the
compressed file named ver HSC3-V2.2.0.XXXXXX under “System Folder” of the upgrade
package, and then copy the file Hsc3Upgrade.tar.gz into a folder without a Chinese folder name.

After that, start HSPad app and straight-forwardly click buttons “Menu”-“System”-*“System
upgrade”. With the directory of USB disk displayed, select to enter the ungrade package list and
send the upgrade file named Hsc3Upgrade.tar.gz (with a suffix .tar.gz) by clicking “Send update
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package” (as illustrated in Figuare 2-5). After successfully sending the upgrade file, click “Sure”
and restart the controller after powering off (check whether the zero point is correct or not). Then
the system upgrade is completed.

Note: There shall be no file under a Chinese name in the upgrade path, or the upgrading fails.

5.This step shall only be executed when it is the first time for the system to be upgraded or to
upgrade directly from version 2.0.1 to 2.2.0, and if the system is to upgrade from the versions of
2.0.2,2.0.3 or 2.1.0 to version 2.2.0, step 4 shall be executed.

With USB flash disk plugged into the teaching device, decompress ver HSC3-lib4plugin
under folder “System” and copy the file Hsc3Upgrade.tar.gz in the decompressed folder of
Hsc3Upgrade out to anther folder without a Chinese name. Decompress the package
ver HSC3-V2.2.0.XXXXXX under “System Folder” and then copy the Hsc3Upgrade.tar.gz in it
also to a folder named in language other than Chinese.

Then start HSPad, directly click buttons of “Menu”-“System”-“System upgrade”. Displaying
the directory of USB flash disk and select to enter the ungrade package list and send the upgrade
file named Hsc3Upgrade.tar.gz (with a suffix .tar.gz) under Hsc3Upgrade out by clicking “Send
update package”. After successfully sending the upgrade file, click “Sure” and restart the
controller after powering off.

Repeat the procedure of clicking “Menu”-“System”-“System upgrade” after a successful
restart. Displaying the directory of USB flash disk, select to enter the ungrade package list and
send the file named Hsc3Upgrade.tar.gz (with a suffix .tar.gz) under folder
ver HSC3-V2.2.0.XXXXXX by clicking “Send update package” (as illustrated in Figuare 2-5).
After successfully sending the upgrade file, click “Sure” and restart the controller after powering
off (check whether the zero point is correct or not). Then the system upgrading is completed.

Note: There shall be no file under a Chinese name in the upgrade path, or the upgrading fails

| ) Hsc3Upagrade.

Back to

Figure 2-5 Select upgrade file
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6.If it is the first time to upgrade the system and directly to Version 2.2.0, there is n
o need to execute this step. If it is to upgrade from versions of 2.0.1, 2.0.2, 2.0.3 and 2.
1.0 to version 2.2.0, file config under ftp://10.10.56.214/usr/codesys/hsc3_app/plugins/WeldP
ackage-1.0-SNAPSHOT/ of the controller shall be transferred to its parent directory, and th
en transfer configAUTHCODE 9 and configTOTALTIME 9 to the folder where config was

copied. The concrete steps are as follows.

When executing this step, please take photos of the data of welding channel and pendulum
channel interfaces in the process parameters of the craft package in case of loss of process data.
Steps of entering ftp though teaching device are as follows:

(1) Click ES file explorer from the main application interface of the teaching device and

select FTP (as illustrated in Figure 2-6) under Network provided in the Fast Access.

Figure 2-5 Select FTP server

(2) After entering the interface of FTP, click to establish a new FTP server where
10.10.56.214 shall be filled in following Server, root after Username and 111111 after Password,

and thereafter click “OK?”, as illustrated in Figure 2-7.

Mew FTP Server

Server |10.10.56.214

Port 21

Mode Active |8 Pasaive

!

| Bnsnymaus

Encoding AUTO d

Display as | Cick 1o eda, can be empty

Cancel

Figure 2-7 Establish a new FTP server

(3) If you upgrade from 2.0.1, 2.0.2, 2.0.3 and 2.1.0 to 2.3.0, click 10.10.56.214/usr/c
odesys/hsc3  In the app / plugins / weldpackage-1.0-snapshot / directory, set config and a

11
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uthcode 9. configTOTALTIME 9. Select the file and click the copy button (as shown in

Figure 2-8). After copying, return to the upper level directory (i.e. 10.10.56.214 / usr / C
oDeSys / hsc3) Click the paste button under app / plugins / (as shown in Figure 2-9). A
fter copying, long press wavechannel.xml and weldchannel.xml in config and click the del
ete button (as shown in Figure 2-10). After deletion, restart the controller to complete the
upgrade.

Note: please take photos to back up the channel data before deleting

M ] = i/] i |
cenfig configdUTHC  configTOTALT| ernorjson ids.jsen
: 0ODE9 ME_9
m
WeldPackage-
1.0-

AuthorizeCom config Hsc3App hay-1.0- PaolishPackage
mand-1.0- SNAPSHOT 1.0

[

WeldPackage- AUTHCODE A confighUTHC  configdUTHC  config TOTALTI
1.0 ODE_8 ODE9 ME_B

&

iwﬂgTOTA.LTI demo.json Enerypt-0.0.1) encryptjson  flankPressure
| MES9 ar Para.xml

HS3_STACKM Hsc3Appjson  Hscildsjson  Hsclinfrastruc Hsclinfrastruc

AL ture<0.0.1 jar ture.json
HsciLibSyste Hec3LibSyste hzy-1.0- libHS2 STACK polishWavePa
re0.0.1 far . json SHAPSHOT jar 50 x|

Figure 2-9 Paste the files
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| I ] —l = il
confighUTHC  configTOTALTI SYSTEMCONF  volCONFIG.xm  WAVECHANNE
ODE_9 ME_3 1G.xmi [ Lxml
criid|
WELDCHANNE
Laxmi

Figure 2-10 Delete the files

(4) When upgrading from version 2.2.0 to version 2.3.0, you need to delete the modfconfig.xml

file in the config folder, and restart the controller after deletion (as shown in Figure 2-11).

plugins config

curCONFIG.xm LASERTRACKI LOCATIONFIN | modfCONFIG.| RUNTIME.xml
NG.xml DING.xml

SYSTEMCONF voICONFIG.xm WAVECHANNE Weldaxisfilex WELDCHANNE
1G.xml I Lxml ml Lxml

L

Windows

Figure 2-11 files to be deleted when upgrading from version 2.2.0 to version 2.3.0
(5) When upgrading from version 2.3.0 to version 2.4.0, you need to delete the
wavechannel.xml file in the config folder, and restart the controller after deletion (as shown
in Figure 2-12).

Note: please take photos to back up the channel data before deleting.
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L ®FTP

plugins config

curCONFIG.xm LASERTRACKI LOCATIONFIN modfCONFIG. RUNTIME.xml
NG.xml DING.xml xml

SYSTEMCONF volCONFIG.xm | WAVECHANNE | Weldaxisfilex WELDCHANNE
1G.xml I L.xml mi L.xml

=+ Q Q e W

New Search Refresh View Windows

Figure 2-12 files to be deleted when upgrading from version 2.3.0 to version 2.4.0

2.2 Upgrade though CA

1.Copy the files for upgrade to a USB flash disk, and plug it into the teaching devic
e. Enter the ES explorer, select “udisk” after clicking the quick navigation button in upper
-left corner to enter into the US flash disk, and then click to install the software named
HSPad3-1.6.3XXXXXX-WELD.APK in the upgrade folder Teaching Device (as illustrated i
n Figure 2-13)

war HSC3IV2 2 0. 20081 9-1-001 FHE.

HS3_v2.2.0.21 HiPad3-
0811_HJ.apk] V1.6.3.200819

Figure 2-13 Install HSPad
2.Start the HSPad software after its successful installation; enter into the interface of Process
package management by clicking buttons following the sequence of Configuration- Teach Pendant
Configuration- Process package management in the navigator, and click Install Craft package in
the lower right corner (as illustrated in Figure 2-14), that is when a dialog box pops up from which
enter into the folder “Teaching Device”, select HS3 VX . X.X.XXXXXX HlJ.apk (as illustrated in

Figure 2-15), click Sure and wait for completion of installation. Restarting as notified after

14
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installation is completed means successful installation of HSPad.

l-o_e.. .p.'::kd\_m- -.-..i. S
Name | wersion

Instal Uninstali nstall Uninsial
Cynamic  Cynamic Cratt Craft
dieary Library

packige | package

Figure 2-14 Install craft package

File picker

[Pleace seect a eraft package first |

HS3_V2.2.0.200811_HJ.apk

HSPad3-V1,6.3.200819-0-WELD.apk

e

Figure 2-15 Install craft package
3.Connect the cable of the controller to the computer and start software ControlAssist
ant win.exe. Click the New button in the lower-left corner and type in 10.10.56.214 follo
wing IP in the dialog box and 23234 after Port, and finally click the OK button (as illust
rated in Figure 2-16).

15



’ ®
.‘ ERMEA Operation manual of welding process system

K ControlAssistant

i Hictt w ERBIFR, ERAAEES. ALERERESE
{F g8 0.000000 |TL(°)
HiABIE it
g 1
= 0.000000 | T2 ) =5 res & o = frem & 5
1 :

o B | oo @) ) EEHE oS
%% 0.000000 .]4(“ ) Ir 10 .IIU. %B .ZIQ.n

I8 WO 23234

IEfTHE

gg &%

E = : il g ko

Figure 2-16 Connect the controller
4.Select the newly established controller and click Connect (as illustrated in Figure 2-17).

When the Status displays Prepared, the controller then is successfully connected.

wE BF E-%il] i R

Figure 2-17 Connect the contoller
5.After successful connection, change the terminal interface to the directory interface, type in

lib.clearDisk() and press Enter to clean the system (as illustrated in Figure 2-18).

Figure 2-18 Directive of cleaning the system

6.This step shall only be executed when the system is to upgrade from the versions of 2.0.2,
2.0.3 or 2.1.0 to version 2.2.0, while step 7 shall be executed if it is the first time for the system to
be upgraded and directly to 2.2.0 or to upgrade from version 2.0.1 to 2.2.0.

First, decompress the file ver HSC3-V2.2.0. XXXXXX wunder “System”, the folder
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containing the upgrade files. Second, right click the newly created controller in the monitoring
interface of the controller and select Upgrade (as illustrated in Figure 2-19), then click the upgrade
file Hsc3Upgrade.tar.gz (with the suffix of .tar.gz) (as illustrated in Figure 2-20) from the list
appreared thereafter. Click the Upgrade button and wait to restart the controller after the controller
has finished the remaining steps before restart. After all the aforementioned steps, the upgrade
shall be completed.

Note: There shall be no file under a Chinese name in the upgrade path, or the upgrading fails

7.This step shall only be executed when it is the first time for the system to be upgraded or to
upgrade directly from version 2.0.1 to 2.2.0, and if the system is to upgrade from the versions of
2.0.2,2.0.3 or 2.1.0 to version 2.2.0, step 6 shall be executed.

First, decompress ver HSC3-V2.2.0.XXXXXX and ver HSC3-lib4dplugin under folder
“System” and copy the decompressed files to anther folder without a Chinese name.

Second, right click the newly created controller in the monitoring interface of the controller
and select Upgrade from the list (as illustrated in Figure 2-19) that appears, then select the upgrade
file Hsc3Upgrade.tar.gz (with the suffix of .tar.gz ) under folder ver HSC3-lib4plugin followed
thereafter. Click the Upgrade button and wait to restart the controller after the controller has
finished the remaining steps before restart.

When it is successfully restarted, right click again the newly created controller in the
monitoring interface of the controller and select Upgrade from the list (as illustrated in Figure
2-17) that appears. There follows a dialog asking for upgrade, select the upgrade file
Hsc3Upgrade.tar.gz (with the suffix of .tar.gz ) (as illustrated in Figure 2-20) under folder
ver HSC3-V2.2.0.XXXXXX. Click the Upgrade button and wait to restart the controller after the
controller has finished the remaining steps before restart, which allows the successful upgrade.

Note: There shall be no file under a Chinese name in the upgrade path, or the upgrading fails

B D = T |

Figure 2-19 Upgrade the system
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! Tool L —— o) I
i Hdit 10, 10.56. 214
| #®0 23734

HEsrit _ersf)\dmim’r]]eskt op/Hec3Upgrade_out/Hzc3lpgrade. tar. gD
FHE

ERiEhlEE

Figure 2-20 Select the system upgrade file

8.There is no need to process this step if it is the first time to upgrade the system a
nd directly to version 2.2.0. While if it is to upgrade from 2.0.1, 2.0.2, 2.0.3, 2.1.0 to 2.2.
0, the file config under the directory of ftp://10.10.56.214/usr/codesys/hsc3 app/plugins/Wel
dPackage-1.0-SNAPSHOT/ shall be transferred to to its parent foler usr/codesys/hsc3 app/pl
ugins, and configAUTHCODE 9 and configTOTALTIME 9 be copied into the parent folde
r plugins following the steps below.

When executing this step, please take photos of the data of welding channel and pendulum
channel interfaces in the process parameters of the craft package in case of loss of process data.
Steps to enter ftp through computer are as follows:

(1) Enter “Computer”, input ftp://10.10.56.214 and press Enter to connect to the directory of the

controller as illustrate in Figure 2-21

fip: .10.56.
S py//10.10.56.2147,
" | fipy//10.10.56.2144/
B T ftps//10.10.56.233:3721/
== ftp://10.10.56.234/

Figure 2-21 Connect FTP server
(2) Right click the mouse in the blank space and select “Login” upon entrance into the directory
of the controller files after acquisition of access permission. Enter the username and password to

login to the directory of the controller, as displayed in Figure 2-22 below.
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Figure 2-22 Login to FTP server

(3) Copy the file config under ftp://10.10.56.214/usr/codesys/hsc3_app/plugins/WeldPackage
-1.0-SNAPSHOT/ to its parent folder (i.e. 10.10.56.214/usr/codesys/hsc3 app/plugins/), and
then copy the files configAUTHCODE 9 and configTOTALTIME 9 (as illustrated in Figur
e 2-23) to the plugins, their parent foler. Restart the controller after deleting WAVECHAN
NE.xml and WELDCHANNEL.xml (as illustrated in Figure 2-24) under config, after whic
h the controller shall be upgraded.
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<« 10.10.56.214 » usr » codesys » hsc3_app » plugins » WeldPackage-1.0-SNAPSHOT » v|¢,|

| config
, iithe ‘ confighUTHCODE &
TS ‘ configAUTHCODE_2 ‘ configTOTALTIME_8
= _\\
‘ configTOTALTIME_9 _,,]‘ errarjson
5 WeldPackage-1.0-SNAPSHOT ja
_‘,]] ids.json ‘ ;
Figure 2-23 Copy the files
b Internet » 10.10.56.214 » usr » codesys ¢ hsc3_app » plugins » config -

=

»

1 configAUTHCODE_9 configTOTALTIME_9

<@

6

ol e SYSTEMCONFIG.xml vol CONFIG xml

m

6

WAVECHANMELxm| WELDCHANMELxml

Figure 2-24 Delete the files
(4) When upgrading from version 2.2.0 to version 2.3.0, you need to delete the modfconfig.xml

file in the config folder, and restart the controller after deletion (as shown in Figure 2-25).

2sys » hsc3_app * plugins » config v O S #= config"
curCONFIG.xml LASERTRACKING.xm!
modfCONFIG.xml RUNTIME.xml
SYSTEMCONFIG.xml volCONFIG.xml
WAVECHANNEL.xmI WELDCHANMEL xml

Figure 2-25 files to be deleted when upgrading from version 2.2.0 to version 2.3.0
(5) When upgrading from version 2.3.0 to version 2.4.0, you need to delete the wavechannel.xml
file in the config folder, and restart the controller after deletion (as shown in Figure 2-26).

Note: please take photos to back up the channel data before deleting.

156.214 > usr > codesys > hsc3_app * plugins > config v 0| Lo mEconfg

@ CUrCONFIG.xmI @ LASERTRACKING.xm! @ LOCATIONFINDING xml
@ RUNTIMExm! @ SYSTEMCONFIGxmI @ VOICONFIGxmI
@ WAVECHANNELxm! @ Weldaxisfilexml @ WELDCHANNELxml
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Figure 2-26 files to be deleted when upgrading from version 2.3.0 to version 2.4.0

3 Huashu Type III Control Syste
Introduction

Huashu III industrial robot control system is a control system independently developed by
Huashu Robot Co., Ltd., which has the characteristics of high speed and high precision. Its
programming language is simple and easy to understand. Through Huashu III teach pendant, fast

programming can be realized in real time. Regulation to meet most industrial needs.

3.1 System composition

The composition of Huashu industrial robot system mainly includes the following four parts:
® Mechanical arm
Connect the cables

[
® Electronic control system
® HSpad Teach Pendant

888 G000

’
£
an
-
-
-
-
-
-
-
L]

Figure3-1 HSpad and Huashu robot connection diagram
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3.2 Huashu Type III Teaching Software

The teaching software of Huashu III control system mainly includes

® Huashu Robot Teachware HSC3-HSpad

4 Safe

4.1 Cautions

1. Huashu robot users must operate the robot while ensuring their own safety.

2. Make sure the robot is stable and the base is stable.

3. The user of Huashu Robot must operate the robot according to the compliant operation,
and illegal operation is strictly prohibited.

4. Before using Huashu Robot, make sure the surrounding environment will not affect the
robot.

5. Huashu Robot Co., Ltd. is not responsible for the safety of robot use.

6. Huashu Robot Co., Ltd. reminds users that when using Huashu industrial robots, they must
use safety equipment and must abide by the safety provisions.

7. Huashu Robot can move a great distance at a high speed.

8. Never turn your back to the robot.

@ When there's a power failure of Huashu robots, please recharge it after

a complete discharge.

4.2 Where robots cannot be used

1. Burning conditions

2. Explosive conditions

3. Radio inference conditions

4. In water or other liquids

5. Indelivery of a person or animal
6. Clinging
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7. Other non-applicable conditions

4.3 Safety Operation Instructions

4.3.1 Teaching and Manual Control Robot

1. Jog Huashu robot at a lower speed ratio.
2. Take the motion tendency into consideration before pressing the operation button.

3. Verify the motion trail in advance for Huashu robots, and make sure this trail will not be

interfered.

4. Keep the surrounding areas of Huashu robots clean, and of no oil, water or other

impurities.

4.3.2 Production Motion
1. Must know all the tasks the robot will perform according to the program before
operation.

2. Must know the position and status of all switches, sensors and control signals that may

affect robot's motion.

3. Must know the position of "Emergency Stop" button in the robot controller and

peripheral control equipment and prepare to use in emergency.

4. Never regard the no-motion of robot as the completion of program, because in this

condition, the robot can be waiting for new input signal to move.
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S Hua Shu type III teaching device

5.1 Front
Figure 5-1 Hpad front
Item Number Explanation

Used to turn up key switch to connect the controller. The status

1 can be switched only with the key in.
Switch run mode by connecting the controller.

2 Emergency Stop. Stop the robot in an emergency.

3 Jog button. Used to move the robot manually.

A Buttons to set the regulating variable of the program. To
regulate automatic operation ratio.

s Buttons to set the manual regulating variable. To regulate
manual operation speed.

6 Menu. Switch between menu and the file navigator.

7 Pause. Pause the running program.
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8 Stop. Stop the running program.

9 Reserve.

0 Start. Press to start operation after program has been loaded
successfully.

11 Modifier.

5.2 Back

O©)

Figure 5-2 Hpad back

Debugging interface.

Three-stage safety switch.

3 positions of safety switch:
@Up
@Middle

(3@Below

25




’ ®
.‘ ERMEA Operation manual of welding process system

Make sure the switch is in middle position in manual mode T1

or manual mode T2, so that the robot can move.

The safety switch won't work in the automatic run mode.

3 Slot for Hpad-201 touch screen handwriting pen.

USB Flash drive interface.

4

This interface is used for archive or recover, etc.
5 Thermo-vent.
6 Position for Hpad-201 mode label sticker.

5.3 Hpad Operation Interface

s e,
Ml > | | =] -

& 2015/09/1510:06:05

m Ccmd: 7VO[1], Syen Error: 7019, "Variable or constant does not exist @ e aE ES —@
(:) Token :VO", Task: tEtherninp0, Line: none, Module: Translator L VSR 1N
e =T |
"; HSRobot
T I I | — @
®_|: e ms 717 B e e e —

Figure5-3 Hpad-201 operation interface

Item Number Explanation

Message counter.

be processed. Touch message counter to display the detail.

Message counter displays types and amounts of messages waiting to

26



®
"‘ EHNBA

Operation manual of welding process system

2 Status bar.
Message window.
By default, only the latest message will be displayed. Touch the
message window to display message list. The message list displays all
the messages waiting for processing.
3 Press Confirm to confirm message.
Confirm confirms all messages excluding error message.
Alarm confirms all error messages.
"?" displays details about current message.
Frame state.
4
Touch this icon to display all frames and select.
Jog indication.
Select shaft-related operation and shaft numbers (A1, A2, etc.) will be
displayed here. Select the Cartesian operation and the direction of
5 frame (X, Y, Z, A, B, C) will be displayed here.
Touch to display the window for motion system group selection.
Select the group and the corresponding name in the group will be
displayed.
6 Auto ratio trimming icon.
7 Manual ratio trimming icon.
Operation menu bar.
8
Relevant operations for program files.
Network State.
Color red suggests link error, so please check the network.
Color yellow suggests successful link but uncompleted controller
9 initialization, so the robot can't be controlled to move.
Color green suggests successful network initialization and Hpad-201
is properly connected to the controller. The robot can be controlled to
move.
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Clock.

10 Displays the time. Touch the Clock, and the system time and the

current system uptime will be displayed in digital form.

5.3.1 Status Bar

The status bar displays the set status of industrial robot. In most cases, touching the icon will

open a window and you can modify the settings there.

[ ?1’

JR605 light

Off = Wait 100%

Figure 5-4 Hpad-201 status bar

Item Number Explanation

Menu.

Same function as the Menu button.

Robot Name.

Displays the name of the current robot.

Loading Program Name.

Display name of the current loading program after loading.

Enable state.
"Open" in green suggests the enable is opened.
4 "Close" in red suggests the enable is closed.

Touch to open the enable settings window, touch Open/Stop to set the
enable state in automatic mode. The Window displays the status of

safety switch.

Program Running Status.

Display the running status of current program in automatic operation.

6 Display Run Mode.
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Mode can be set as manual mode, automatic mode, or external mode

by key switch.

Display Ratio Trimming.

Display the ratio trimming value of current mode when there's a mode

change.

Touch to open the Settings window, can trim with the plus/minus icon

by 1% per unit, or drag the slider to trim.

Display Program Run Method State.

In automatic run mode, only continuous running is available. In
manual mode T1 or manual mode T2, single-step running and

continuous running are available.

Touch to open the Settings window, and then select
continuous/single-step running method in manual mode T1 or manual

mode T2.

Display Activation of Base Frame/Tools.

Touch to open the window, and then select the proper tool and base

frame and set them correspondingly.

10

Incremental Mode.

Touch to open window in manual mode T1 or manual mode T2, and

choose the proper incremental mode.

5.3.2 Call the Main Menu

Steps

window.

Instructions

Click Main Menu icon or press Main Menu button to open the Main Menu

Re-click to close Main Menu.

Properties of Main Menu Window:

Main menu is displayed in the left column.

Click one menu item to display its sub-menus

example:Configuration).

(for

The main menu column may be hidden when there are many sub-menus
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and the latest tertiary menu will be displayed.

B Click Home in the upper left to close all sub-menus and display main

menu only.

B The lower area displays the last selected menu item (up to 6), which
serves as a shortcut menu. So these menus can be slected directly without

closing the sub-menus in advance.

B Click the red cross in the left to close the window.
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= 2= €
| | Ganiens | Comiurs
| :
I File } FreePendart Configuration b Ronot communicatic
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I | Display > Colaboration group |
,@ Diagrasis > Rotwl paramesters
Fut Inta serdce » Extemal apsmation o
Help > EncodingDecoding
System > Zone config
| Cralt package > o Bus config
Wodt Bus mappng
Timeoul selting
Aunthertzation
PO —
Conules
| | senfigursinn

Figure 5-5 Hpad-201 Main Menu
6 Settings page

6.1 Communication connection

Description  Establishes a communication connection with the controller.

Steps:

1. Select "User Group" in the "Configuration-Teach Pendant Configuration" menu and log in
to the "super" user (switch to super user and above permissions)

2. In the menu bar "Configuration-Controller Configuration", select "Robot Communication
Configuration" in the submenu

3. After entering the IP and port corresponding to the controller, "Save" operation

4. Re-enlightenment device (click "System-Re-enlightenment device" in the menu bar or
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slide the app to close it and open the "HSC3-HSpad" app manually

[®
m_ Controller IP: 10 10 56 |24

D Port: 23234

&

et the [P add fese and poct of the lower BoinpuUls,
Phiasss selich 1o Supsr user mods Eafars configuration

:l Save

Figure 6-1 Robot communication configuration

6.2 Rights Management

Explanation In the 1.6 version, there are 4 user groups, which are Normal, Super, Debug, and
Final. The specific user permissions are as follows. This page is not allowed to
use this function, "V" is editable / usable). In the HSpad system software,
different users have different permissions.

There are the following user groups:

B Normal user:
Operator user group, which is the default user group.

B Super users:
Super privilege user group, this user group has more access to system

functions than the default ordinary user. This user is protected by a password.

B Debug user:
Debugger user group, this user group has the right to use most of the
system functions of the HSpad system. This user is protected by a
password.

B Final users:
The final authority user group, this user has all the use rights of the
Hspad system.

[Remark] The default password is "hspad".

The default user group will be selected on new startup.

A menu Secondary | Three-level user group
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menu menu Normal Super Debug Final
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Back
_— v v
button
Craft
S - J
package
Steps

1. Select "Configuration — Teach Pendant Configuration — User Group" in the main

menu. The current user group will be displayed.

2. If you want to switch to the default user group, click Standard. (If you are already in

the default user group, you cannot use the standard.) To switch to another user group:

Select the desired user group. Press log in.

3. Super user, Debug user and Super user need to enter the password to log in, and enter

the password to log in to confirm.

4. Change password: If you need to change the password of a user, select the user and

press the "Password .." button.

5. After entering the original password and the new password in the password
modification interface, click the ok button to complete the password modification.

Please salect a user group:

HNormal

Super
Debug

Fimal

Password:

‘fou need & password when logging in!Pay attention tc the case whan
entaring the password

Press S1andard to log in as a standard user

Press Pasaword . to change the password of the user groug.

Press Login to log in o the salected user.

3&2!’-&[ PE:M\!N Login

Figure 6-2 User login interface

6.3 Backup button

The auxiliary keys can only be used in manual T1, T2, and automatic
modes, and cannot be used in external mode.The permissions are set to

Super and above.
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Explain  The teach pendant provides 4 auxiliary keys on the left for user-defined key
operations.After the output command.
There are 3 types of configuration, io type, craft package, no configuration
io type: Shortcut key for operating the output io value (after pressing, the io value
is inverted according to the current state)
Craft package: Open the craft package interface shortcut key
No configuration: disable the spare button function
Steps
1. Under Super permission, select Configuration — Teach Pendant Configuration —
Spare Button Settings option to enter the spare button configuration interface.
2. Select the serial number and click the "Modify" button.
3. Click to select the "Feature Type" drop-down box option (eg: select io type).
4. Enter the io index number in the "do index" input box.
5. Select "on / off" in the drop-down box.
6. Click the "OK" button to complete the configuration.

E==
&
| Spare bution
Serial | Function | P
|| owmiber| type | Dascrigtion
||la 10 type ‘ witch value of DOjan] | Edit |
D 1 No config | !
| 2 Mo eonfig !
._’| 3 o config !
Function | s =
iype
00 index 40 ON/OFE -

Caned Siwe

|

Figure 6-3 Backup button configuration

io type: Press the corresponding configuration auxiliary button to set the
io value to on or off.

Technology package: If the teaching software has a technology package
installed, press the corresponding configuration assist button to
quickly open the technology package interface (shortcut to open the
technology package)
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6.4 Axis group configuration

The axis group configuration must not be set by non-debuggers. Make
sure that the models match during configuration. After the setting is

complete, check whether the zero point and limit are correct. Set the
A permission to Final. (Do not operate at will, you need to backup system

parameters first)

Load classification: light load, medium load, full load

Explain the use of axis group configuration, model switching, and load settings
Steps
1. Under Final authority, select menu bar — configuration — controller configuration — axis
group configuration to enter the axis group configuration interface.
2. Click the "Edit" button.
3. Select the "Model" drop-down box option and select the robot model.
4. Click the "Confirm" button. (Note: When switching models, the load will also switch at the
same time, and the load will be switched by the load option below)
5. Click the "Modify" button. (You can switch the load for the robot separately, the speed of
the robot is different for different loads)
6. Select the "Load" drop-down box option and select the load level,
7. Click the "OK" button

8. Restart the system to complete the setup.

T T

s VELY lig

() o e, ~ [ I
| s el i g’
) | Gasfom  Condere.

) Iy
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Figure 6-4 Axis group configuration

Note: When changing the load level, there is no need to switch models

again, only steps 1, 6 ~ 8 can be used.

The function of setting the number of additional axes is reserved.

6.5 Robot parameters

Explanation Robot parameters are used to view the system parameters in detail
Steps:
1. Select "menu bar — configuration — controller configuration — robot parameters" to
enter the robot parameter interface.
2. Click the option drop-down box option to display the details of the selected axis

parameter.

;l Serial number Variahle Value
= T

|(5)  24xis parameter

| aisl1lid 1
[ axia[1].axstype 1
[ axis]1].rmikt 0
B axis[1].ratede 1]
E axis[1] ratedi 0
i ~ axis[1).gearratio 100, 0000003
14 axis[1].directicn 1
E axis]1].resolutian 0.21
F axis[1] waruise 240
Ino axis[1].wmax 264
: 1 axia[1].tmax 250
Iz axisf1Lhare -30.0000000
Iha axis[1] disp 00000
Fl axis[1].zerpencoder 0.0000000
Ins axis[1].zerooffeet 00000000
I axis[1).atime 300
= als] 1] ltirme ann
e awis[1] jerkrat 9
na auisl1].stopdist 10
lleo axis[1)pritype 1
|l anis[1]21optype 1
| ] axis[1] prmax 1]
3 axial1].pmin 180
llza axial1].plen i
i:s axis[1 Lemax 100
+100 -100 Refresh

Figure 6-5 Robot parameters

6.6 Encoding / Decoding Configuration

Description
The encoding function is to map the R register to the output of the 10. The 10 sequence
is set according to the value of R. This process is binary encoding. The corresponding
10 sequence value is encoded by the value of R, such as DO [1] -DO [4] and R [1]
association, where R [1] = 3 (binary 0011b), then DO [1] = 1, DO [2] = 1, and the
remaining DOs are all 0; the decoding function is to map the input of IO to R Register,
external input corresponding signal, the controller will decode this signal to R register,
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for example, DI [1] -DI [4] is mapped to R [2], external input DI [2] = 1, corresponding
2) =2 (binary 0010D).
Steps
1. Select Configuration — Controller Configuration — Encoding / Decoding
Configuration button in the main menu.
2. Click to select encoding settings or decoding settings
3. Click the "Add" button to enter the setting interface
4. After the setting is completed, click the "OK" button to complete the setting.

—_——
I =

[ ]
(® o conéen| Contrn g:
=
Serial X - .
bedl number DOStart bit Digit R index
1 1 4 1
@ Add Change
Encoding configuration

Figure 65-6 Encoding / decoding configuration

Change encoding settings

l0index I [Digit 4  Rindex 1 ¥ [ |clearcode

Cancel Sure

Figure 6-7 Encoding / decoding change configuration

Example: The code r [0] = 42, which is associated with do [0 ~ 6], the

decimal 42 to binary is 01010100, and the corresponding value of do [0

~ 6] is also 010101. If the output above do [6] is associated Signals,

such as do [7 ~ 10] are also 0

Decoding is the opposite.Convert the associated binary di signal to
decimal to get a value to the specified r register.For example, di [0 ~
6]=010101 is associated, r [1] is bound, and after decoding, r [1] =
42

6.7 Zero Calibration

Description The axis zero point must be calibrated before the robot runs.
The robot can only perform Cartesian movement after zero-point calibration,
and the robot must be moved to a safe position. The robot's mechanical

position and encoder position will be coordinated during the zero-point
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calibration process. To this end, the robot must be placed in a defined
Mechanical position, which is the zero calibration position. Then, the encoder
return value of each axis is stored. The calibration positions of all robots are
similar, but not exactly the same. The exact position will also be between

different robots of the same robot model. Different.

The calibration function is updated to internal and external axis calibration
and absolute zero point saving. The difference between the two calibration
methods is that after the zero point is calibrated by internal and external axis
calibration, a non-zero position is accidentally calibrated to zero when
debugging (the zero position is When the calibration position is calculated
after calculation of the compensation amount by the bolt and professional
equipment), it needs to re-zero calibration; while saving the zero by absolute

zero does not need to re-zero calibration, just click to restore the zero.

' The robot must be calibrated before it is put into operation, otherwise it

cannot run normally

The robot must be calibrated in the following situations

Happening Note

When the robot 1is in | Must be calibrated, otherwise it

operation will not work

After the robot sends a | Must be calibrated, otherwise it
collision, the encoder value is | will not work

lost

When replacing the motor or | Must be calibrated, otherwise it

encoder will not work

[Remarks] Zero calibration operation requires Final user authority
Internal axis calibration procedure

Steps
1. Click "Menu — Startup — Adjustment — Calibration".
2.Move the robot to the mechanical origin.
3.After each axis moves to the mechanical origin, click each option in the list to pop up
the input box, enter the correct data and click OK.
4.After inputting the data of each axis, click to save the calibration data, save the data,
and take effect immediately.The success of the save can be verified by the current actual
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position data.
External axis calibration procedure
1. Click "Menu — Startup — Adjustment — Calibration".
2.Move the robot's external axis to the mechanical origin.
3. Click the [Add Additional Axis] button.
4.After the external axis moves to the mechanical origin, click each option in the list,
and the input box pops up.Enter the correct data and click OK.
5.After inputting the data of each axis, click the [Save] button to save the data and take
effect immediately. The success of the save can be verified by the current position data.

If the calibration is unsuccessful, please check whether the network
connection is successful,

It can also support single-axis calibration (after calibration, the current
actual position will become the set calibration value, which is
generally a fixed position and fixed calibration value)

Operation steps for saving absolute zero point
1. Click "Menu — Startup — Adjustment — Calibration".
2.Move the robot to the mechanical origin.
3.After each axis moves to the mechanical origin, click each option in the list to pop up
the input box, enter the correct data and click OK.
4. After inputting the data of each axis, click the [Calibration] button to save the data and
take effect immediately. The success of the save can be verified by the current position
data and encoder value data.

Restore zero point save operation steps
1. Click "Menu — Startup — Adjustment — Calibration"
2.Click each option in the list, and the input box will pop up.Enter the correct data (the
same data as the calibration) and click OK.
3.After inputting the data of each axis, click the [Resume] button to take effect

immediately. Whether the restoration is successful can pass the motion zero check.

=

7

< e oo [ I

<] e | i 5
| Gamlem | Conders

|
m Axis data calibration:
| Axis Initial position Compensation

I amount
Al 0 o
A2 00 o
[ A2 180 0
Ad 0 o
AS 90 0
A6 0 o
= oo e | Addion

Figure 6-8 Zero calibration
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Note: 1.The mechanical zero position of different models is not exactly
the same, and the calibration value is not the same.You can consult the
relevant technical personnel, and the calibration is also performed at the
non-zero position.The calibration value is also different.

2.After zero point calibration is completed, the system needs to be
restarted to prevent zero point loss caused by system upgrade without

restarting after calibration.

6.8 Soft limit

Explain

By setting the soft limit switch, you can limit the axis range of all robots and

positioning axes.

The software limit switch is used for robot protection.After setting,it can ensure

that the robot runs within the setting range.

The software limit switch is set when the industrial robot is running. According

to the field environment, the corresponding limit settings are set for each axis in

turn, and the unit of the axis data is radian.

Note: When setting the limit information, the value of the negative limit must

be smaller than the value of the positive limit.

A

The limit switch must be enabled for the robot to be put into operation and
the corresponding axis data must be set, otherwise loss may be caused.
The limit is based on the movement range derived from the calibration

zero of the robot, and the calibrated zero is a precondition.

[Note] Final user rights are required to set the limit

Steps

1. Click the menu option, and then click "Commissioning — Soft Limit Switch"

2. Select an axis, edit the limit data in the table, and click Limit Enable [On / Off] to

enable or disable the limit.

3. After setting the software limit information for all axes, click the [Save] button, and

the setting will take effect immediately.
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ey
m Axis Negative | Current ‘ Positive Enable
position
A1l -200.0 0 200.0 OFF
A2 -180.0 -90 0.0 OFF
A3[] 80.0 180 240.0 OFF Additional
shaft
A4l -180.0 0 180.0 OFF
@ A5[°] -115.0 90 115.0 OFF
As[’] -360.0 0 360.0 OFF

Figure 6-9 Soft limit setting

6.9 Current limit

Explain Note By setting the current limit switch, the current range of each axis can be
limited in amps.When an axis reaches or exceeds the set current limit value, it

will alarm and stop for protection.
Steps
1. Click the menu bar option, and then click "Startup — Current Limit Switch" to enter
the current limit setting interface.
2. Select an axis, edit the limit data in the table, and click Limit Enable [On / Off] to
enable or disable the limit.
3. After setting the software limit information for all axes, click the [Save] button, and

the setting will take effect immediately.

Axis Negative | Current Positive Enable
c1 0.0 0 100.0 OFF
c2 0.0 0 100.0 ON
c3 0.0 0 100.0 ON =
Additional
ca 0.0 0 100.0 OFF £haft
c5 0.0 0 100.0 OFF
cé 0.0 0 100.0 OFF

Figure 6-10 Current limit setting

6.10 Zone Configuration

Explain The type of description area includes, interference zone, security zone, shared zone,
and invalid zone.
[Area configuration contains the following parameters]
Area refers to a spatial range and has the following characteristics:

(1) Origin. A reference point of the area relative to a user coordinate system.
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(2) Shape: The area is usually a solid based on the origin, and its shape can be box-shaped
and column-shaped.

A. Box, with length, width, and height.

Box shape
B. Cylinder, with bottom radius and height.

Cylindrical

(3) Extension value (Offset), the allowable error when judging inside / outside of the
area. (The current system version cannot accurately stop at the edge of the extension value,

and the stopping distance varies according to the movement position and speed)

Note: The expansion value can also be understood as the area wall

thickness, the safety zone is equivalent to increasing the wall thickness

@ inward, and the interference / shared area is equivalent to increasing

outward. In practical applications, the expansion value should be larger

than the theoretical value, increasing safety

(4) Each area is equipped with an external output signal (digital signal, see the external
operation configuration for the area signal configuration), which is used to indicate whether the
position of the robot is inside / outside of the area, and whether the external output signal can be
reversed.

After the zone parameter is configured successfully, the external output signal will have

corresponding output according to the signal inversion, regardless of the zone type.
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Signal inversion = true (open state), output outside the zone = ON, and vice versa within the
zone;

Signal inversion = false (closed state), enter the area, the area output = ON, and vice versa
outside the area;

(5) The processing mode can be processed according to the relationship between the robot
position and the area (inside / outside) (different types of areas have specific definitions). The
processing modes include:

A. Ignore.
B. Error Stop.
C. Warning Stop.

(6) Workpiece selection, which can be selected according to the workpiece calibration to
determine the xyz direction of the area

Block area: refers to the area where the robot cannot enter or stay.

Features: It is normal for the robot to be outside the area, and it will alarm and stop when it is
in the area

Features: In manual mode (jog, jog, space motion) / auto mode (t1, t2, auto, external),
the system reports an error and stops in the area. If the robot alarms in the area, the area
type needs to be switched to the invalid area. Then move the robot outside the area before

the robot can perform subsequent movements.

@ Zont

Zane configuration
Type | Interference srea = Scaling value  10.0
:_Irﬁzsslng Error stop - _| Qutput signal reversal
Area of origin and shape configuration
Artifact
] | B
skt |_ efault *  Shape EREE - |
X 4000 mm Length 200.0 mm
Y 1200 mm Width  100.0 mim
Z 1200 mm Height | 50.0 mm

Explanatory Chart

Cancel Sure

Figure 6-11 Zone configuration settings-1
Work Area: The area where the robot is not allowed to leave

Features: In manual mode (jog, inching, space motion) / automatic mode (t1, t2, auto,
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external), it is normal for the robot to be in the area, and it will report an error and stop
when the robot is outside the area. Switch the area type to the invalid area, and then move

the robot into the area before the robot can perform subsequent movements.

s configuration
L 2t a = Scalingvalue 10.0
:g;:ssmg Bty o | | Dutput signal reversal

Area of arigin ar

Artifact Dafault

selection S Sheee (B =

X 4000 i Length 200.0 mim
Y 120.0 mm Width  100.0 Lt
z 1200 mm Height _ _E.[.!.D |mm

Langth_

Warh  ——p
HalghT
sl gnL

L f
Cancal | Sure
Figure 6-11 Zone configuration settings-2

Share Area: It refers to the area that can control whether it has the characteristics of the
interference area, and can choose to enter the processing mode of this area.
Each shared area is configured with an external input signal (digital signal) to enable the
shared area.
a. In the enabled state, it is normal for the robot position to be outside the area; when entering
the area, it responds according to the configured processing mode.
b. In the non-enabled state, the shared area has no effect.
Features: In manual mode (jog, inching, space motion) / auto mode (t1, t2, auto,
external), it is normal for the robot to be outside the area, and it will report an error
and stop in the area. If the robot reports an alarm in the area, The area type is switched
to the invalid area or the non-processing mode is selected, and the robot is moved

outside the area before the robot can perform subsequent movements.
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Zone configuratian

Type | Shared area * Scalngvalue 10.0

:ggzsslng | Error stop - _| Qutput signal reversal
Area of origin and shape configuration

el | Defaut = Shape | Box -

¥ 4000 mm Length 200.0 mm

Y 120.0 mm Width  100.0 mm

z 120.0 mm Height | SD.D | mm

Explanatory Chart

Cancal Sure

Figure 5-11 Zone configuration settings -3
Invalid area: It refers to the area where the current setting is invalid.Only the output
signal detection is performed on the area, and no error or shutdown is performed on the

area.

Example: Suppose the robot is at a certain position, and an area is to be

generated at this position. The actual position of the xyz coordinate is

{600, -100, 100}. An interference zone is generated at the current

position of the robot. Set the length to 200, the width to 100, and the

height to 50. , The telescopic value is 5, the range of a box-shaped area

generated at this position is (the default is generated in the positive

direction, if the workpiece coordinates are called, the direction of xyz is

determined)

X=[595,805]

Y=[-105,50]]

Z=[95,155]

Remarks: The interference area / shared area is xyz, all enter into the
xyz area, and the safe area is xyz. Any area outside the area is a super
area.

6.11 Authorization

Using the controller requires authorization.

Description

Added a license function to the new version of the controller software, increasing the

trial time limit
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Steps

egistration information:

Insert the U disk first,you need to obtain the SN first when
egistering. The SN information is stored in the root directory of
he USB disk /udisk/sn.txt,and send this file to the company
‘or registration.)After that,copy to the root directory of the USB
lash drive, and then click Register in the software registration
nterface

|Time remaining (Hours)|98225.5

Get SN Registered

Figure 6-12 Authorization
1. Select Configuration-> Controller Configuration-> Authorization in the
main menu.

2. Insert the USB disk and click to get SN. At this time, a file named sn.txt
isgenerated in the USB disk. This document needs to be sent to our company
for registration.
3. Put the registration file genAuthCode on the USB flash drive, insert the
USB flash drive, and click Register to complete the registration.

6.12 Timeout setting

Description The timeout setting is to prevent the robot program from waiting indefinitely. By

Steps

setting a time, it is used in conjunction with the WAIT timeout instruction. During
the execution of the program, when the WAIT instruction is run (except for the
value of WAIT TIME =, WAIT TIME has no timeout function). When the
unsatisfaction is in the blocked state, after the waiting time exceeds the set time, it
will jump to the corresponding program line to continue execution. The time unit is

milliseconds (ms). If it is not set, the timeout time defaults to 10s.

1. Open the menu and click "Configuration — Controller Configuration —
Timeout Setting"
2. Check the time edit box and edit the time

3. After setting, click the [Set] button for the setting to take effect immediately.

fioooo set
e )

Figure 6-13 Timeout setting

In addition to the timeout setting, when the wait instruction is executed

and it is in a blocked state, you can also cancel the wait by clicking the
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menu "More — Release Wait". After clicking the "Release Wait" button,
the pointer will move to the next line, but the robot does not Execute the
program in the next line, and adjust the corresponding io output of the
robot at the same time (equivalent to the pause state at this time). You
need to click the "Start" button again to run the program. If there is no
instruction in the next line, you will return to The first line of the

program.

6.13 Process Package Management

Description ~ The process package management is divided into two parts, one is the
installation and uninstallation of the process package, and the other is the

installation and uninstallation of the dynamic library.
Installation process steps
1. Open the menu and click "Configuration — Teach Pendant Configuration
— Process Package Management"
2. Click the [Install Process Package] button to pop up the USB disk file
selector
3. Select the appropriate file, click OK, and wait for the successful installation

of the craft package to indicate that the installation was successful.
Steps to uninstall technology package:

1. Open the menu and click "Configuration — Teach Pendant Configuration
— Process Package Management"

2. Select the technology package to be uninstalled in the technology package
list. After selecting it, click the [Uninstall Technology Package] button, follow
the prompts, and the information about the technology package in the row of
the technology package list is deleted after successful uninstallation.

Steps for installing dynamic libraries

1. Open the menu and click "Configuration — Teach Pendant Configuration
— Process Package Management"

2. Click the [Install Dynamic Library] button to pop up the USB disk file

selector
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3. Select the appropriate file, click OK, and wait for the successful installation
of the dynamic library to indicate that the installation was successful.

Steps to uninstall dynamic library:

1. Open the menu and click "Configuration — Teach Pendant Configuration
— Process Package Management"

2. Select the dynamic library to be uninstalled in the dynamic library list. After
selecting 1it, click the [Uninstall Dynamic Library] button and follow the
prompts. The dynamic library information in the row of the dynamic library

list will be deleted after successful uninstallation.

S
DR -
\ /I s L

) e

int of dyranmic libraries

1L r Process package sl
m Mame | Warsion Name WVersion

| Mecampp

WeldPackage-1.0- | V2 2.0.200929-4M
. SHAPSHOT A)
L
Insiad Uninstal| Insak Uninaall
| Dwaric  Dynamic Cratt Cenft
||:|: oy Ubewy  packsge  packoss

Figure 6-14 Process package management

After the technology package is installed, you can enter the related
technology package configuration interface in the first-level menu
"Process Package", which requires a USB flash drive.

6.14 Register Description and 10 Description Functions

Associated with Program Lines

Description  After opening the function of register description and io description and
program line, you can see the contents of the user record on the register list and io

list on the teach pendant program interface.If you close this function, it will not
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display.
Steps
1. Open the program and click "More — Open Instructions" in turn. After
opening, you can see the corresponding instructions in the program.

The procedure is as follows after opening the instructions:
JIR[1:HOME] // JR[1]'s description in the register list is home
R[2] =R [1: TIMES] -1 // R[2] is not specified in the register list, r [1] is described in the
register list as "times"
DO [0: grab] =ON // DO [0] 's description in the io list is "grab"
2. Open the program and click "More — Close Instructions" in turn. You

cannot see the description after closing.

The procedure is as follows after closing the instructions:
JJR
R[2]=R[1]-1
DO[0]=ON

‘ \ | The description content cannot be changed in the program line.If the
register index / io index / description content is changed, the
corresponding description content is also changed in real time.

6.15 10 status display

Description Note After the 10 status association display function is turned on, the
corresponding io status can be seen on the teach pendant program interface. When
this function is turned off, it is not displayed. It is similar to the register description
and io description and program line association functions.

Steps
1. Open the program, click "More — Open Status" in turn, and you can see the

corresponding io status in the program after opening.

The following example shows the procedure after turning on:

DOJ[1:ON]=OFF  //do [1] current state is on, running this instruction will adjust to off
DO[2:0FF]=DI[1:ON] // di [1] current state is on, do [2] current state is off,

running this instruction will adjust do [2] state to off

2.0pen the program, click "more — closed state" in turn, you can't see the io state
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after closing.
DOJ[1]=OFF
DOJ[2]=DI[ 1]

(D When one of the programs is opened and closed, when the next
program is opened, the status display of the program is the same as the
previous program, that is, all programs affected by the button operation
of the previous program. The default is closed (including Restart after
?' power failure). While loading the program.

(2 When there is an io instruction at the same time, it is performed in
the order of displaying the status first, and then displaying the
instructions.

(3 When the io status changes, it needs to be updated simultaneously.

7 Manual operation

7.1 Action mode

There are two action modes in manual mode: incremental and continuous.
7.1.1 Continuous

Steps 1. Select the coordinate system of "Run key" in manual mode
2. Set the manual override.
The following names are displayed next to the run keys:

Al--A6: corresponding to the axis number marked on the robot;

X+ Y. Z: for linear movement along the axis of the selected coordinate s

ystem;

A. B. C: for rotating motion along the axis of the selected coordinate

system.

3. Press and hold the safety switch, and the enable is now on.

4. Press the positive or negative running key to make the robot move in the

positive or negative direction.

The position of the robot during movement can be displayed by the
following methods:

Cartesian coordinate position is displayed by default. If the axis
coordinate is displayed, click the Cartesian button on the right to
switch.

Select Main menu — Display — Actual position. For the first time, the
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7.1.2 Incremental

Description  The incremental manual operation mode allows the robot to move a defined
distance, such as 10 mm or 3 °.
Then the robot stops by itself, or a custom jog distance of 0 ~ 10 °/ 0 ~
100mm.

Application:
1.Point positioning with equal distance
2. Move a defined distance from a location
3. Use the meter to adjust

The following options are available

Set up Description

continuous Incremental manual movement is turned off.
100mm/10° 1 increment = 100 mm or 10 °

10mm/3° 1 increment = 10 mm or 3 °

Imm/1° 1 increment =1 mm or 1 °©

0.1mm/0.005° 1 increment = 0.1mm or 0.005 °

mm: for Cartesian motion

Degree: suitable for axis-related motion

If the robot's motion is interrupted, such as by releasing the safety switch, it

will be in the next action

The interrupted increment will not continue, but a new increment will be

started from the current position.

Incremental manual
0 0005 1 3 10
i o

10°

30

1#

0.005°
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Figure 7-1 Incremental manual movement

7.2 Manual override

Description Note that the magnification is the speed of the robot at runtime. It is expressed as
a percentage.
Steps
1. Touch the magnification adjustment status icon to open the magnification
adjustment window. Press the corresponding button or drag the magnification to be

adjusted.
2. The desired manual override can be set via the positive and negative keys or
through the screen adjuster.
Positive and negative keys: can be set in 100%, 75%, 50%, 30%, 10%, 3%, 1%
steps
Regulator: Can be set in 1% steps.
[Remark] Only manual override can be adjusted in manual mode; only automatic override

can be adjusted in automatic mode.

_m'—
© =~ kkole - | ol

Adjustment amount
Mon-manual mode adjustment

- [+ s0% =3
Manual mode adjustment

;i__"'_ 50% | ‘ [ ]

Figure 7-2 Manual override display and adjustment

7.3 Tool selection and workpiece selection

Description Note Up to 16 tool coordinate systems and 16 workpiece coordinate systems can

be stored in the robot control system.

_—v—
[ P —
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Tool coordinate selection

Default v
| |
Workpiece selection
Default v

Figure 7-3 Tool workpiece coordinate system

Steps
1. Touch the tool and workpiece coordinate status icons to open the "Active Tool /
Workpiece Coordinates" window.
2. Select the required tool and the required workpiece coordinates.
Remarks:
Before loading the program, the current actual position is displayed by the user's
selected tool workpiece as the standard. After the loading program (not running) is
successful, the tool workpiece coordinate system display is the default, regardless of the
non-default tool workpiece coordinate system selected before loading. Run After the
program, the tool workpiece coordinate system is displayed according to the tool
workpiece coordinate system called in the program.If there is no call, the default tool
workpiece coordinate system is used and displayed. When the program is uninstalled, it

is restored to the tool workpiece number called before loading.

The currently used tool workpiece coordinate system shown above is
the standard and displays the current actual position.

7.4 Display actual position

Steps 1. Select Main Menu Display — Actual Position. The Cartesian actual
position will be displayed.
2. Click Axis Correlation to display the actual position related to the axis.
3. Click on Cartesian to show the actual Cartesian position again.
Description  Cartesian actual location:
Display the current position (x, y, z) and direction (a, b, ¢) of tcp.
Axis related actual position:
The current positions of axes al to a6 are displayed. If there are additional
axes, the positions of the additional axes are also displayed.While the robot is

running, the actual position of each axis is updated in real time.
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Name Value Unit de:;:'ls{;en
X 376.5 mm 1t

Y -0 mm

VA 331 mm

A 180 deg

B -0 deg

C -180 deg

E1 0 Degree

E2 0 Dearee

Figure 7-4 Cartesian actual position

Axis :gfnit:g]"[dewe Unit Cartesian
Al 0 Degree
A2 -90 Degree
A3 180 Degree
A4 0 Degree
A5 90 Degree
A6 0 Degree

Figure 7-5 Actual joint position

7.5 Move to the point

Huashu type III control system provides the function of moving to the point. Select the jr/ Ir
variable in the main menu display — variable list, click "change", enter the target coordinates,
press the safety switch, click "joint to point" or "straight line" To the point, you can run the robot
to the target point. If it is a program editing interface, select the motion instruction line, press the
safety switch, and click "joint to point" or "line to point" to achieve this function.

[Remarks]

The arc command does not support the motion to point function.

Note: The Cartesian coordinate Ir has different morphological positions. It

is not manual to "get the coordinates". The coordinates entered manually

need to be confirmed, and the morphological positions will be generated

before moving to the point correctly.
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8 Automatic operation

Steps
1. Select the mode you want to run: t1 /t2 / auto mode
2. Select the program to be run in the navigator interface and click "Load"
3. In tl / t2 mode, press the safety switch, do not release it during the running of the
program; in automatic mode, click the enable button on the upper left of the screen to
turn on the enable.
4. Adjust the speed override to a suitable value.
5. After the program on the teach pendant is in the "ready" state, click the physical
operation button on the left side of the teach pendant to start the program. )
6. While the program is running, click the corresponding physical button to pause and
stop the program.

[Remarks]

1. Switching mode is not allowed during program running

2. Editing a program is not allowed during program loading / runtime

9 Emergency stop

The emergency stop switch is used to stop the robot motion in an emergency. It is located at
the upper right of the teach pendant (red button).
Steps
1. In an emergency, take a picture of the emergency stop button on the top right of the
teach pendant
2. Turn the emergency stop button clockwise to release the emergency stop switch
3. In the teach pendant status display window, click "Alarm Acknowledge" to clear the

emergency stop error.

10 Dual code control

Description  Dual-code joint control is used to run the program in virtual iterative mode,
optimize the optimal motion trajectory speed, and add motion parameters to the motion
instruction.

Steps
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1. Click the cursor to select the program to be optimized. (Note: It is recommended to
keep the original program and copy another program before optimizing).
2. Click the "More-Optimize" button in the lower corner. After a period of time, the

program color will be displayed in green after the program optimization is completed.

Note: The process of program optimization is virtual execution, which may
not be enabled;

The optimization program only optimizes motion instructions (straight and
circular);

After optimization, new motion parameters will be inserted into the

program. If you need to retain, you can copy and retain one more program

? before optimizing;

The flag of the successful optimization program is displayed in green. If the
program is repaired, the original logo color will be restored, which can be
optimized multiple times;

Among them, the optimized program is not an absolute ideal speed
trajectory, which can be used as a reference and a secondary modification
and debugging;

Operation is not allowed during optimization.

11 Jump function

Description  In manual mode, the program supports jump running.If the program pointer
jumps to the selected line and then runs, the program will execute from the selected line.

Steps

1. In manual mode, load a program and enable it manually

2. Select any line of instructions in the program and click the "Run" button. The run
pointer of the program running interface jumps to the selected line

3. Click the "Run" button again, the program will execute the current instruction. If the
current operation mode is single-step operation, after the execution of this line of instructions, the
run pointer points to the next line of instructions; if the current operation mode is continuous
operation, the current instruction is completed After that, the program will continue to execute

until the program is completed.

? The jump function can be used in conjunction with the back

function.Only the motion instructions are executed when backing up, and

other instructions are ignored and not executed.
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12 Craft package

Description  The process package is an extension module of the teaching pendant, which
mainly simplifies the process flow, parameter data operation and calculation, etc., and the
corresponding process package needs to be installed.

Steps

1.Click the "Tech Package" button in the first-level menu bar to enter the process package
selection interface. (Options will only be displayed if a process package is installed)
2. Click the technology package name option to successfully enter the technology

package interface.

12.1 Welding process package

12.1.1 Main Interface of Welding Process Package

Open the menu of teaching device: Process Package

> Welding Process Package, then

the main interface of welding process package is open, as show in Figurel2.1:

| JR60S light ety BN
AN & -

Info | Alam
CGonfiem| | Confirm

£ Olo

Welding process package G o

@
o)

| System | Welding machine fi‘
. configuration ‘ . curve configuration ‘ _\_J_]_
‘ ‘ Continge Feod
> o»
| Feed Rat

process parameters ‘ | Output statistics ‘ 10%

Running time To grant
‘ statistics ‘ ‘ authorization ‘

Figure 12.1 interface of welding process package
System Configuration: it mainly sets the model of welding machine, numbers of channels and

brand of clear gun station, etc.
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Curve Parameter Setting: it sets the mapping curve of current and voltage.

Process parameters: set the process parameters of welding channel (a total of 10 groups of
process parameters can be set), including welding machine working mode, arc starting / ending voltage
/ current, welding voltage / current, welding speed, etc.

Output statistics: count the running times of the specified program, that is, the production
quantity of the specified products.

Authorization: this is the authorization interface of process package; the welding process

package is available only after authorization!

12.1.2 Configuration of Welding System

Open the selection menu of teaching device: Process Package—>Welding Process

Package—>System Configuration; as shown in the below Figure 12.2:

1
5 o - - ™ .E
— —
Info Alarm

I conten| ot E
Et e
daim i
Welder brand: EHAVE CM350
—— py
Number of 1 o With o
channels: \ J
Working mode of Ser
parate mode
welding machine: | b C= 00
Arc detection n @1
switch: icing oo
Arc detection time: 4 s @
—
Reference point o
switch: n Feed Rt
10%

Wire sticking
detection switch: n

Detection time of 0
sticking wire:

| | Save Return

Figurel2.2welding system configuration

The interface presents four configuration items in the welding system configuration (as

shown in Figure 12.2):

(1)Welding machine brand: any brand of welding machine can be configured. Brands

currently available include OTC, AOTAI Megmeet, Fronius, etc..
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(2)Channel numbers: this can save process parameters of up to a total of 10 channels, which

can be arbitrarily called in the procedure.

(3) Clear gun station: TBi has been configured.

(4) Arc detection switch: the arc detection function can be turned on or off. This function is

turned on by default.
(5) Arc detection time: set the arc detection time, the range is 0 ~ 10s, and the default is 4S.

(6) Reference point switch: it can turn on or off the reference point judgment function
during external mode startup. After the operation is changed, it takes effect after clicking the
Save button in configuration - controller configuration - operation configuration - program

configuration according to the prompt. This function is turned on by default.

(7) Wire sticking detection switch: the wire sticking detection function can be turned on or

off. This function is on by default.

(8) Wire sticking detection time: set the arc detection time, the range is 0 ~ 1s, and the

default is 0.3s.

(9)Gas flow detection threshold: set the gas flow with a switch next to it. When it is turned on,
it will judge whether there is still gas in the actual welding process. If there is no gas, the arc

will fail and the welding will be stopped. The range is 0.1 ~ 30L / min.

Note: in the system configuration, the welder brand, number of channels, welding working
mode, arc detection switch, reference point switch and wire sticking detection switch will
take effect immediately after modification. The arc detection time and wire sticking detection
time will take effect after clicking "save configuration". After modification, if you do not
click the "save configuration" button, restart the system to restore the previous settings, After
modification, click "save configuration" to restart the system, and the last configuration shall

prevail.
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12.1.3Curve Parameter Setting

12.1.3.1 Welding Voltage Curve Parameter Configuration

Different brands of welding machines display different curves. Enter into the interface of
welding curve configuration, after a click at “Voltage” below, the input and output voltage curve

can be set just as Figure 12.3 displays:
The concrete operation steps are:

(1)Directly input the minimum and maximum voltage values if they are known, or follow

steps 2 to 5 to test out the voltage curve.

(2)Input voltage value (scope: 0 to 10. 0 as the start and increasing gragually to carry out the

test is advisable.) at the right side of analog quantity AO1 and click “Take effect”.

(3)Observe the welder voltage displayed for whether it is the minimum value or not. If so,
change value of AO1 and repeat step 2 till the minimum voltage value of the welder voltage

appears to be defferent when the value of AO1 shall be put down to the output voltage input box.

(4)Input voltage value (scope: 0 to 10. 10 as the start and decrease gragually to carry out the

test.) at the right side of analog quantity AO1 and click “Take effect”.

(5)Repeat step 3 and 4 till the maximum value of the welder votage changes when the value

of AO1 shall be put down to output voltage input box.

(6)To verify whether the output voltage value curve is right, input the welder voltage value to
be tested following Welding value test and observe if the deviation of the voltage value and input
value (theoretical value) displayed in the interface is within the allowed range (the maximum
deviation value equals 1% of the full scale voltage value). Where the value of deviation turns out

to be over the range, repeat step 1 to 5 so as to reset configuration.
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Figure 12.3 Curve Parameter Setting

12.1.3.2 Welding current curve configuration

Refer to 11.1.3.1 Welding Voltage Curve Parameter Confuguration

12.1.3.3 Centralized curve parameter configuration

Analog quantity communication welder shall be set to centralized mode in the welding

machine interface before carrying out settings following steps specified in 11.1.3.0 Welding

Voltage Curve Parameter Confuguration.

12.1.4 Process Parameter

Enter the welding process package’s parameter setting interface displayed hereunder in

Figure 12.4, which is mainly divided into function areas of Message Box, Selection Menu,

Content Area and Button Operation.
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Figure 12.4 Process parameter setting interface

Button Operation

(1)Message Box displays feedbacks of setting including whether the parameter setting

or deletion of channels is successful or not.

(3)Selection Menu provides different setting interfaces, containing welding channel and

pendulum welding channel. Welding channel consists of process parameters such as channel

number, working mode of welding machine, arcing voltage, arcing current, voltage of arc

suppression, arc current, waiting time after arc striking, end weld time, welding voltage,

welding current, robot magnification, welding speed, ect.

(4)Content Area exhibits welding information.

(5)Button Operation area includes function buttons such as Modify, Copy, Delete,

Revoke and Empty.

12.1.4.1Welding Channel

Welding Channel stores data of the set welding parameters, with multiple channels for
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configuration, 10 utmost, available for the system to invoke.

Open the selection menu of the teaching device and select in sequence: Process package—>
Welding process package—> Process parameters—> Welding channel. Parameters settable in the
welding channel mainly include 12 items: working mode of welding machine, arcing voltage,
arcing current, voltage of arc suppression, arc current, waiting time after arc striking, end weld
time, welding voltage, welding current, robot magnification, robot’s speed and withdrawal time,

as inllustrated in Figure 12.5.

‘Welding channel l

(Chan Working mode  Arcing | Arcing Woltage of arc|  Arc Waiting
| nel | ofwelding wvoltage | cument suppression |current|after arc|
DC unitary 1
hada 10 36 6 30 o

DC unitary |
2 2unis 12 | 0 12 30 d

Mear control

mode 13 ‘ 60 13 &0 X

Figure 12.5 Process parameters of welding channel
Channel number: numbers of the process parameter groups (1 to 10)

Working mode of welding machine: There are 8 types of working modes in general, 2 for

analog quantity welder as separate and centralized.
Arching voltage: voltage in the arching stage
Arching current: current in the arching stage
Voltage of arc suppression: voltage in the arc suppression stage
Arc current: current in the arc suppression stage

Waiting time after arc striking: residence time of robot at the starting weld after successful

arching
End weild time: residence time of the robot at the last weld
Welding votage: voltage in the welding stage
Welding current: current in the welding stage
Robot magnification: operation speed of the robot in the welding stage, 100% by default
Welding speed: operation speed of the robot in the welding stage

Withdrawal time: withdrawal time of welding wires

66



’ ®
.‘ ERMEA Operation manual of welding process system

12.1.4.1.1 Modify

Steps to modify the welding channel
(1)Select the line to be modified;

(2)Click “Modify” below the channel list, and there appears the Welding

channel modification dialog box as in Figure 12.6 below;

45
[ o A7 | "
@ Welding channe! modificatior

Working mode of welding
machine

DL unification

Arcing voltage

Arcing current

Woltage of arc
suppression

Arc current

Waiting time after arc o
striking

End weld tima
Welding veltage
welding current

Rebot magnification

Welding speed

Withdrawal time

Cancal

Figure 12.6 Welding channel modification dialog

Modify the default parameters displayed herein, working mode of welding machine

of which is optional while others require input of value to be modified.

(3)Click “Sure” to complete modification.

12.1.4.1.2 Copy

Steps of channel replication
(1)Click “Copy” below the channel list, there will appear Channel replication

dialog box as in Figure 12.7 Channel replication;

@ Channel replication

Original channe =
numiber : =

Targed channel number = | |

Canesl Sure
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Figure 12.7 Channel replication

(2)The Original channel number and Target channel number are displayed in the
Channel replication dialog box. Type in the copied line number in the input box after the
Original channel number and the line number to which the copied shall be pasted after the

Target channel number;

(3)Click “Sure” to execute the operation;
12.1.4.1.3De¢lete

(1)Select the line to be deleted,
(2)Click “Delete” below the channel list;

(3)There pops up a prompt box that says “Confirm to delete data?”” as shown in

Figure 12.8, click “Sure” to execute operation of deletion;

Confirmto delete data ?

Cancel Sure

Figure 12.8 Prompt box for deleting the channel

12.1.4.1.4 Revoke

Revoke is to cancel the previous operation of modification, replication or deletion, which is

only effective for the latest operation. Click Rovoke and take effect immediately.
12.1.4.1.5 Empty

Empty serves to wipe out all data of all channels.

Steps to empty channels:

(1)Click “Empty” below the channel list, there pops up a dialog box as follows

Confirm empty data ?

Cancel Sure
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Figure 12.9 Prompt box of whether to empty channels

(2)Click “Sure” to execute operation of emptying channels;

12.1.4.1Pendulum Welding Channel

Pendulum Welding Channel stores data of the set welding parameters, with multiple channels

for configuration, 10 utmost, available for the system to invoke.

Open the selection menu of the teaching device and select in sequence: Process package—>
Welding process package—> Process Parameters—> Pendulum welding channel. The Pendulum
welding channel consists of 7 parameters naming swing shape, swing frequency, amptitude of
swing, swing plane, stay or not, left dwelling time and right dwelling time, as displayed in Figure

12.10;

f_"\! !!:m F‘u :-
© = Al | | e

= o o
= - - 8¢
x | | Pendulum welding channsl e

| Channe Swing  Swing :.l\mplil.ud Swing | Stay or | Left dwell | m
| 1 Z font 1.0 0.1  |YZPlane Yes 3 itk

] _ |TEree ™ e

2 Z font 01 0.1 Xy PFlane Yes 4 £

| | | Gas O
| {_ l 3 Z font 13 6 YZPlane Yes 0.1 Jri}
| System ="

‘ | 4 | Zfont 14 0.1 | it | Mo 0 bt

Figure 12.10

For operations of the pendulum welding channel please refer to the relevant content in the
welding channel section.

Note: When the swing speed divided by frequency equals 2.5 or more, the outcome at 2.5
will be the best. Before using the pendulum channel, please calibrate the tool coordinates by
referring to 18 Tool/workmarking

Reference list of pendulum channel parameters

No. Posture  change
Maximum Maximum
or not between | Maximum speed of
ACC of | DEC of | CNT
start weld and | swinging (mm/s)
swinging swinging
end weld
1 Yes 60 600 600 100
2 40 1,500 1,500 100
3 30 3,000 3,000 100
4 No 60 600 600 100
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5 30 1,500 1,500 100
6 20 3,000 3,000 100
R WAL -

Descriptions on the content of the table:

No. 1, when there is no posture change between the start and end weld with the maximum
speed within 60mm/s, the maximum ACC and DEC can both be set to 600 whlie working without
problems.

No. 2, when there is no posture change between the start and end weld with the maximum
speed within 40mm/s, the maximum ACC and DEC can both be set to 1,500 whlie working
without problems.

No. 3, when there is no posture change between the start and end weld with the maximum
speed within 30mm/s, the maximum ACC and DEC can both be set to 3,000 whlie working
without problems.

No. 4, when there is posture change between the start and end weld with the maximum speed
within 60mm/s, the maximum ACC and DEC can both be set to 600 whlie working without
problems.

No. 5, when there is posture change between the start and end weld with the maximum speed
within 30mm/s, the maximum ACC and DEC can both be set to 1,500 whlie working without
problems.

No. 6, when there is posture change between the start and end weld with the maximum speed
within 20mm/s, the maximum ACC and DEC can both be set to 3,000 whlie working without

problems.

12.1.5 Output Statistics

Open the selection menu of teaching device, select in sequence: Process package—> Welding

process package—> Output statistics, as displayed in Figure 12.11 below:
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'! Mumber| Number of runs On / Off Output reset oo
| Station? 0 ) 1 ] Clearing o
| winom
Station2 a Cleari
| D | o 3
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*| stationd 0 o Clearing 18
o *
bk img Feod
Station5 L] ] Clearing
| ey
Stationt 0 o Clearing | =%
Station7 0 o] Clearing o
Fevd Rur
Station@ 0 o Clearing 50%
Stationd | 0 o Clearing
Station10 0 Q Clearing
Return
[

Figure 12.11 Function of output statistics

1.After adding the output statistics to the programme (Green light stands for on and gray for

off), switch to turn on at the current station and the number of runs and output of such station will

be recorded.

2.Click Clearing, there will appear a prompt box asking whether it is confirmed to reset the

output. Clicking Sure will reset the output of current station.

12.1.6 Running time statistics

Open the teaching pendant selection menu: process package - > welding process package - >

running time statistics; As shown in Figure 12.12 below:
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Figure 12.12 running time statistics function
1. Click the reset button to pop up a prompt dialog box, ask to confirm the reset time, and

click the OK button to reset the current time.
12.1.7 Process system authorization

Note: welding process package requires separate authorization.

off  Wait
—

ALY/ .

|mLE al I NapE.
gistration information: ol
insert the U disk first, and obtain the SN before registration,

The SN information is stored in the U disk root directory / S
tldiskl W-x-w-xx-xxsn_threesoldertxt, and send thisfile to | winoe

he company for registration. After receiving the registration
file (xox-xx-oe-xx-xxgenthreearcauthcode), copy it to the U disk | <
root directory, and then click Register in the software
registration interface.

>,
@) Time remaining (hours)i710 JlfiJr
SNY0-ED-4C-77-2508 =t

Ll
Fevd R

%

Get BN Reqistar Ratumn
—l %

Figure 12.13 authorization
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Steps:

(1) Select Configuration in main menu—>Process Package—>Welding Process Packae

—>Authorization

(2 Insert U disk, click Obtain SN, and a document named XX-XX-XX-XX-XX-XXs
n_threesolder is generated in the U disk, send this document to our company for registrati

on, and XX is the system SN.)

(3) Put registration document XX-XX-XX-XX-XX-XXgenThreeArcAuthcode in the U

disk, insert U disk, click register to complete registration.
12.1.8 Welding Instruction

Welding Instruction in the menu of the Editor interface of the programme lies in Instruction->

Welding instruction as illustrated in Figure 12.14.

JRE05 light |
@m - IEM

info | | Alam
Confim| | Confiom

|P Point |Type Glr"“| UF | uT | CFG |Value |

Hiv 1A

)

[

E
H

S
i

I

Weldmg Instruction I Cootinue Feod

‘Welding instruction b

Feed Rate

Swing welding instruction

Production order

Fish scale pattern

v v v vy

High precision arc IEST.PRG |LO |

Welding instruction =) L A Copy attribute Paste attributes

Instructio Manual Exit Tothe

[ | Change n Hote sliding editing point More

Figure 12.14 Welding instruction

Welding instruction consists of 6 directives:
(1)ARC_ON

Description: directive for arc striking
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Application location: be put after arcing point.

Display form:

1
2 ARC ONM{T) madify
(2)ARC _OFF
Discription: directive for acr withdrawal
Application location: be put after the withdraw point

Display form:

1
2 ARC_OM{T]
3 ARC_OFF(1)

(3)ARC_CHANNEL
Description: to set channel
Application location: be put before the effective point for the channel;

Display form:

2 ARC_OM{T]
3 ARC_OFFIT)

4 ARG CHAMNMEL() ity

(4)WAVE_ARC
Description: to set the pendulum channel

Application location: be put after the ARC_ON instruction;
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Disply form:
1
2 ARC_OM{1)
3 ARC_OFF(1)

4  ARC CHAMMEL(T)

5§ WAVE_ARGIT) | mmeadify

(5 ARC_PRODUCTNUM
Discription: directive for counting the output
Application location: be put at the end of the programme;

Display form:

ARC_ONIT)
ARC_OFF(1)

ARG CHANMEL(T)

WO E_ARCT)

ARG PRODUCTHURM{ )

£ h e W PR =

(6)ARC_CLEARPRODUCTNUM
Description: directive for clearance of outcome

Application location: put into any directive line of the programme;

Display form:
1
2 ARC_OM{1)
3 ARC_OFF(1)
4 ARC_CHAMNEL()

WAVE_ARC[T)
ARC FRODUCTMURIT)
ARC_CLEARPRODUCTHLUMITY

=l o Cnh

(7) SPEED_UP_INSTRUCTION

Description: improve the running speed of the robot
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Use position: placed on any instruction line of the program;

Display form:

1
2 _ SPEED UP INSTRUCTION Speed up level=Standard

(8) FISH_SCALE PATTEN
Description: realize "skip" welding
Use position: after the arc striking command;

Constraint: after fish scale welding, do not pause during fish scale welding, otherwise

the welding quality will be affected.

Display form:

4 High precision arc

1

2  INTERMITTENT_WELD P[0] { Record

Description: realize high-precision arc welding
Use position: after the arc striking command

Constraints: 1. When recording high-precision arc points, at least 3 points shall be
recorded. The high-precision arc point command must be recorded before executing the

high-precision arc motion command.

2. Before using high-precision circular motion command, the CNT of the previous

system command (line, joint, circular arc) must be 0.

Tip: if there is dwell time during actual welding arc starting, which affects the welding
process quality, the arc starting command can be placed before the execution of
high-precision arc motion command.

Display form:
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J P[0]

ARC_ON(1)

Record high-precision arc points P[1]
Record high-precision arc points P[2]
Record high-precision arc points P[3]
Perform high-precision circular motion

ARC_OFF(1)

tEal -~ o o & W M

(5) Arc swing welding
Description: realize arc swing welding
Use position: after the arc striking command

Constraints: 1. At least 3 points shall be recorded when recording the arc swing
welding point position. The command to record the arc swing welding point position
must be before executing the arc swing welding motion command. The dwell time of arc

swing welding is invalid.

2. The CNT of the system command (line, joint, arc) before using the arc swing

welding motion command must be 0.

Tip: if there is a dwell time during actual welding arc starting, which affects the
welding process quality, the arc starting command can be placed before the arc swing

welding motion command is executed.

Display form:

JP[0]

ARC_ON(1)

Record the arc swing welding spot position P[1]
Record the arc swing welding spot position P[2]
Record the arc swing welding spot position P[3]
Perform arc swing welding motion

ARC_OFF(1)

W =~ o th B D M

9 JP[4] ‘ Record | | Jump |
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(6) Arc fish scale welding
Description: realize arc "jumping" welding
Use position: after the arc striking command

Constraints: 1. At least 3 points shall be recorded when recording the arc fish scale
welding point position. The command to record the arc fish scale welding point position

must be before executing the arc swing welding motion command.

2. The CNT of the system command (line, joint, arc) before using the arc fish scale

welding motion command must be 0.

Tip: if there is a dwell time during actual welding arc starting, which affects the
welding process quality, the arc starting command can be placed before the arc fish scale

welding motion command is executed.

Display form:

-

J P[]

ARC_ON(1)

Record the arc fish scale welding spot position P[1]
Record the arc fish scale welding spot position P[2]
Record the arc fish scale welding spot position P[3]
Perform arc fish scale welding motion

ARC_OFF(1)

m o=l & tn & W

9 JP[4] | Record Jump

12.1.8 Programming Teaching

12.1.8.1 Welding procedure

The actual welding operations of a welding project are performed through programming of

the teaching device.
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12.1.8.2 Example for application of welding instructions

12.1.8.2.1Application of welding instructions

(1)Application method for one weld joint with only one group of process parameters

JP[0]
JP [0]
LP[1] ‘Arching point
ARC ON(1) ‘Directive for arc striking which will invoke welding
channel (1) by default
L P[2] ‘End weld (extinguish point)
ARC_OFF(1) ‘Directive for arc withdrawal
L P[3] “Transition point
1
2 JPlO] Record
3 LP[
il The default channel parameters are
4 ARCOON(1) wused for welding between P[1] and
5  LP[2)4 P[2).Please confirm whether the
channel parameters are correct
6 ARC_OFF(1) before welding!
7 LP[3]

Remark: ARC_ON will invoke parameters of a welding channel to perform welding.

Please confirm the accuracy of the parameters of the welding channel before operation!

(2)Application method of one weld joint with multiple groups of process parameters

LP[1] ‘Arching point

ARC _ON(1) ‘Directive for arc striking which will invoke welding
channel (1) by default

L P[2] ‘End weld of the first section

ARC _CHANNEL(2) ‘Invoke a channel

L P[3] ‘End weld of the second section

ARC _CHANNEL(3) ‘Invoke a channel
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L P[4] ‘End weld of the third section, extinguish point
ARC_OFF(1) ‘Directive for arc withdrawal

L P[5] ‘Transition point

=1

JP[o]
LP[1]
ARC_ON(1)

L P[2] s Veld between P[1] and [2] using default

channel parameters

ARC_CHANNEL(2)
Two channel parameters are used for welding
L PI3] == iween P[1] and P[2]
ARC_CHANNEL(3)
Three channel parameters are used for
L Pl4] =\ c\ding between P[1] and P[2]
ARC_OFF(1)

o v m N oo BoWw M

=y

ARC_CHANNEL and ARC_OFF may be modified after insertion as Figure 12.16 displays.

2 ARC_OMN(1)

3 ARC_CHANNEL{1)

Figure 12.16 Modify the channel

After selecting the directive line to be modified, a button says modify will show up. Click

modify, there will come a dialog box as illustrated in Figure 12.17.
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F=

¥ Welding chan
Working mode of welding
machine = PT ) 3
Arcing voltage 10 v
Arcing current 316 A
Woltage of arc
suppression
Are current 30 A
‘Waiting time after arc 0 5
striking 2
End weld time 1] 5
Welding voltage g "
welding current 30 A
Robet magnification 100
Welding speed
Withdrawal time 1.0 5
Cancel Suire

Figure 12.17 Modify the channel

Click Sure to make effective the parameters after modification. Channel number can
also be changed, by selecting the line and clicking modify, what is displayed in Figure 12.17

will show up.

ARC_ON 1 - Val. - W A

CHANNEL 1~ | Vol ~ | v | Ia
-

Figure 12.18 Change the channel number, voltage value and current value

As illustrated in Figure 12.18, it is allowed to select the channel number to be changed. If the
voltage and current are selected, the modification box will appear, and after alteration, the altered
value will be prevailing. If No is selected, the voltage and current value will be subject to the
value set before. Selecting and clicking Sure shall complete modification of channel number,

voltage and current value.
(3)Application of WAVE_ARC
JP[0]
J P[0]

LP(1) ‘Arcing point
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ARC ON(1) ‘Directive for arc striking, invoking welding channel
(1) by default
WAVE_ARC(1) ‘Invoke parameters of pendulum channel (1)

WL P[2]VEL=10 VROT=10 CNT=100 ACC=500 DEC=500 ‘The first weld joint end,
ARC_CHANNEL(2) ‘Invoke a welding channel

WL P[2] VEL=10 VROT=10 CNT=100 ACC=500 DEC=500 “The second weld joint

end

ACR_CHANNEL(Q3) ‘Invoke a welding channel

L P[4] ‘The third weld joint end, extinguish point
ARC_OFF ‘Directive for arc withdrawal

L P[5] ‘Transition point

JP[0] Call 1 swing welding

LP[] / channel and arcing

ARC_ON(1) Call 1 swing welding

channel parameter
WAVE_ARC(‘I}"/ P nd
point of
WL P[2] VEL=10 VROT=10 CNT=100 ACC=500 DEC=500 first
Call 2 swing welding

ARC_CHANNEL(Z)gg channel parameter

WL P[3] VEL=10 w CNT=100 ACC=500 DEC=500

ARC_CHANNEL(3) End point of second swing welding
L P[4]

swing
welding

- 0 W om ~ N b W N

R

Common welding end point of
ARC_OFF(1) the third section

i
M

L P[5] | Record |

Figure 12.19

As illustrated in Figure 12.19, where VEL, VROT, ACC and DEC have been set in the WL
Pendulum mobile directive, the welding shall be conducted subject to the speed set in the welding
channel. However, if set otherwise in the directive line, the new speed will be executed as the

welding speed.
(4) Application of ARC_PRODUCTNUM
JP[0]
J P[0]
LP[1] ‘Normally edited programme

ARC _PRODUCTNUM(1) ‘Instruction for counting the output
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[ L]

J P[]
JP[1]
ARC_PRODUCTNUM(1)

s [

Figure 12.20

As illustrated in Figure 12.19, when ARC_PRODUCTNUM occurs in the programme, the
number of runs and output of the product of the current station will be recorded and displayed in

the statistics interface of the process package.
(5) Application of ARC_CLEARPRODUCTNUM
JP[0]
L P[1] ‘Normally edited programme

ARC_CLEARPRODUCTNUM(1) ‘Directive for wiping out the outcome

2
3 JP[1]
A

1
J P
! ARC_CLEARPRODUCTMUM(T}

Figure 12.21

As displayed in Figure 12.21, where ARC CLEARPRODUCTNUM is adopted in the

programme, the output of the current station will be wiped out.

(6) Use of speed up command

ACCSPEED SPEEDLEVEL = Standard ‘ACCSPEED
JP[O] ‘Normal editing program
LP[1]

2 ., ACCSPEED SPEEDLEVEL=Standard
3 JP[O]

4  LP[1] | Record | Jump |

Figure 12.22

As shown in Figure 12.22, when there is a speed-up command in the program, the robot will

speed up according to the speed-up level.
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(7) Use of fish scale welding instructions

JP[O] ‘Normal editing program

ARC ON (1)

INTERMITTENT WELD P[1] VEL=8mm/s Time=100ms Interval distance=1mm
INTERMITTENT WELD P[1] VEL=8mm/s Time=150ms Interval distance=1mm
INTERMITTENT WELD P[1] VEL=8mm/s Time=80ms Interval distance=1mm
ARC_OFF (1)

J P[4]

=4

JP[o]

ARC_ON(1)

LP[1]

INTERMITTENT_WELD P[1] VEL=8 Time=100 Interval distance=1
INTERMITTENT_WELD P[2] VEL=8 Time=150 Interval distance=1
INTERMITTENT_WELD P[3] VEL=8 Time=80 Interval distance=1
ARC_OFF(1)

JP[4]

(7= B < - I I - (I | B - T < A |

Figure 12.23

As shown in Figure 12.23, when there is fish scale welding instruction in the program, the

weld effect is similar to "fish scale".

(8)Use of high precision arc command

data

J P[O] ‘Transition point

ARC _ON(1) ‘Arc striking command, calling a set of welding channel
SA P[1] ‘Record high-precision arc point instruction

SA P[2] ‘Record high-precision arc point instruction

SA P[3] ‘Record high-precision arc point instruction

MOVE SA ‘Execute high-precision circular motion command

ORC_OFF (1) ‘Arc stop command

JP[4] ‘Transition point
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J P[0]

ARC_ON(1)

Record high-precision arc points P[1]
Record high-precision arc points P[2]
Record high-precision arc points P[3]
Perform high-precision circular motion

ARC_OFF(1)

e -~ o on b W b

As shown in Figure 12.24, the use of arc swing welding command

*(9)Application of arc swing welding instruction

data

J P[0] ‘Transition point
ARC ON(1) ‘Arc striking command, calling a set of welding channel
WC P[1] ‘Record the circular arc swing welding spot position command
WC P[2] ‘Record the circular arc swing welding spot position command
WC P[3] ‘Record the circular arc swing welding spot position command
MOVE WC ‘Execute circular arc swing welding motion command
ARC OFF (1) ‘Arc stop command
JP[4] ‘Transition point

1

2 JP[0]

3 ARC_ON(1)

4  Record the arc swing welding spot position P[1]

5  Record the arc swing welding spot position P[2]

&  Record the are swing welding spot position P[3]

7 Perform arc swing welding motion

8  ARC_OFF(1)

9 JPH4] Record | | Jump |

As shown in Figure 12.25, the use of arc swing welding command

(10)Application of arc fish scale welding instruction

data

J P[O] ‘Transition point

ARC ON(1) ‘Arc striking command, calling a set of welding channel
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WM P[1] ‘Record the arc fish scale solder joint position command
WM P[2] ‘Record the arc fish scale solder joint position command
WM P[3] ‘Record the arc fish scale solder joint position command
MOVE WM ‘Execute arc fish scale welding motion command
ARC OFF (1) ‘Arc stop command
JP[4] ‘Transition point

1

2 JP[0]

3 ARC_ON(1)

4 Record the arc fish scale welding spot position P[1]

5  Record the arc fish scale welding spot position P[2]

&  Record the are fish scale welding spot position P[3]

7  Perform arc fish scale welding motion

8  ARC_OFF(1)

9 JP[4] | Record | | Jump

As shown in Figure 12.26, the use of arc fish scale welding instruction

12.1.9 Use of Spare Keys

12.1.9.1 Configure Spare Keys

Configure support keys click Menu-Configure-Configure Teaching Device-Configure Spare

Keys, as shown below:
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Figure 12.27configure spare keys

Select and enter into the interface shown in Figure 12.28.
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Edit
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Figure 12.28 select functions for keys

As shown in the figure, there are four spare keys can be configured, Key 0 to Key 3

correspond to the 4 keys (top-down) at the left bottom of teaching device.

12.1.9.2Configuring Procedure of Spare Keys

(1) Click the line to be configured, for example, to configure first key in the teaching device,

Line “0” should be selected as shown in Figure 12.29.
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|
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Figure 12.29 list of keys

(2)Click “Modify” and the function mode/configuration button below becomes optional,

click it and choose “Process Package”, and interface in the Figure 12.30 will display.
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2 p wr - setting and deplay
package | display EXES
Welding | Togrant i
|3 process  |authorizati i Togrant author ation
package an BE |
I:l Canced Sure

Figure 10.30 function lists

As shown in the figure, select function for spare keys to be configured from contents below.

(3) eSlection the desired function, click “Ok” and a dialog box as shown in Figure12.31will

prompt, this spare key is successfully configured.
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Alternate button configuration

Button configuration succeeded !

Figure 12.31prompt message of successful configuration

12.1.10 Use of Shortcut Keys
12.1.10.1 Introduction to Shortcut Keys

Figure12.32 shows 4 shortcut keys for programming on the left bar, namely Arc Striking, Arc
Stopping, Set Channel and Reset Channel.

S
| L

[ i
P Paint [Typa GF::'P UF UT CFG |Wakia
| 5.0101685-97.341 1483 180,72

D | JNT o| =1 -1 f | 5-3.0568821,50.0,0.0,0.0,0.0,0.
(0
| 501016095 -0, 9963483 185,51
T JHT g -3 ¢ | 06434 -3.05686821,90.0,0.0.0.0,
[ 0.0,0.8

| 5010189598, 8963483, 185.51

- - = T S T NS N SR S

ARCON 1 v Vol -| 12 V| 36 A

Figure 12.32actual display of instructions

Select a line in the procedure and press a shortcut key, the corresponding instruction will be

generated in selected line.

12.1.11 Application of Key Combinations of Welding Functions

12.1.11.1 Introducitons to key combinations

On the upper-right part of the teaching device, lie 12 mobile keys controlling robots. In the
welding system, these 12 keys under disenablement condition may be used in combinations. From

top to bottom, keys of each line hold seven respective functions naming collision cancellation,
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welding switching, gas detection, point-by-point wire feeding, continuous wire feeding, wire
feeding magnification and collaboration switching, within which the second line will change their
functions to collaboration switching in the manual mode and welding switching in the auto and

external modes, with concrete distributions displayed as follows in Figure 12.33:
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Figure 12.33Key conbinations

12.1.11.2 Introductions to functions

(1)Collision cancellation: When robots running into each other, press “+” as to switch on and
remove the collision signal, leaving time of 15 to remove the robots from the crashing point,
exceeding which the collision cancellation will be automatically switched off. Therefore, if there
is still a robot in need of removing, the function shall be switched on again. Where such operation

is completed within the time limit, pressing “-” will switch off the function.

(2)Welding switching: Welding switching serves as the overall switch controlling the welding.

It is only displayed in the auto mode while automatically off in the manual mode. If the welding
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switching is turned off, the functions with regards to welding will not be functional. The

@ 9

corresponding operation steps are as follows: press “+” or “-” to swich on or off gas detection; “+”

or “-“ to open or close gas valve.

(3)Point-by-point wire feeding: A. Press “+” in the actual keyboard to start forward

@ 9

point-by-point wire feeding. Press to start backward poin-by-point wire feeding. B. In the
manual T1 and T2 mode, with Enable on, there will show under the axis the buttons allowing
feeding by point frame. Click “WireFeed+” to realize forward point-by-point wire feeding and

“WireFeed-" to start backward poin-by-point wire feeding (as illustrated in Figure 12.34). Length

of the feeded wires will be controlled by the wire feeding magnification.

WireFese
i+

WireFes
d-

Figure 12.34 Wire feeding buttons

(4)Continuous wire feeding: Press “+” to realize forward continuous wire feeding, and “+”

[Tk E3]

again to stop. Press “-” to start continuous backward wire feeding and “-” again to stop. Where the

forward wire feeding is ongoing, pressing the key to make backward wire feeding will directly

@ 9

reverse its direction, if which is the time to stop wire feeding, pressing again shall stop the
process, and vice vesa. The speed of wire feeding can be adjusted through changing the feeding

magnification.

(5)Wire feeding magnification: The wire feeding magnification ranges from 10% to 100%.

Press “+” to add to 10% and “-” to deduct by 10%, which shall take immediate effect.

(6)Collaboration switching: Press “+” to switch on the function which allows selecting

@ 9

collaborative groups. Press to switch off the collaborative groups and restore to the default

status during which the collaborative groups are unchangeable.
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12.1.11.3 Single step program key

When it is enabled in the single step mode, the keys in the first row of the axis keys are the
function of program single step backward and program single step forward. Press the "-" key to

execute one step backward and the "+" key to execute one step forward.
Info Alarm
m Confirm| | Condirm|

© K

P Point [Type Eﬁ‘g UF | UT | CFG |value R
0.0,-90.0, 180.0, 0.0, 90.0, 0.0,
4| UNT| o | A /1 0.0.0.0,0.0

Figure 12.35 key single step operation procedure

12.1.12.1 Description

Remote appointment aims to enable multi-station for a single machine based on the external
mode. This function can record the status of production readiness at this station, and directly
proceed to the next station after finishing the production at the previous station. So the workers
won’t need to press the start button for the next station after the production at the previous station

is done. This function now supports up to eight appointments.
12.1.12.2 Use Procedure

(1)Configure appointment switch in “Configure Spare Keys”, as shown in Figure 12.36.

Figure 12.36 appointment switch
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(2)Open appointment switch, and switch the current mode into external mode, configure

external startup procedure. (See Operation Manual for Huashu III Model Teaching Device for

details about configuration of external procedure).

(3)Press “Start” for 2s on the station with workpiece installed to complete the appointment

for this station.

()4Press “Appointment” again to cancel all appointments.

12.1.13 Signal Lists

12.1.13.1 Lists of Welding Signals

output:

alarming indicator: Y0.0
arc striking: Y3.0
forward wire feed: Y3.1
backward wire feed: Y3.2
gas detection: Y3.3
collision cancellation: Y3.7
input:

arc striking successful: X3.3
emergency stop feedback: X3.0

12.1.13.2 Lists of External Controlled Signals

1 2 3 4 5 6
HAN0HE) BAIOME) BAIOHE) BAIOE) BAIOHE) HAIOHE)
DIN[O] (X00) | DIN[4] (X04) |DIN[6] (X20) | DIN[20] (X24)
DINSAfES DIN[] (X01) | DINB] (X05) |DINI7I (X21) | DIN[21] (X25)
(e HIREe) iPRG_STOP--DI102(iE1110) DIN[2] (X0.2) | DIN[] (X06) |DIN[18] (X22) | DIN[22] (X2.6)
PRG_CLEAR_FAULTS- -DI103(EEHLIO DIN[3] (X0.3) | DIN[7] (X0.7) |DIN[9] (X23) | DIN[23] (X2.7)
SRELEESER
DOUTIL2] (¥14) DOUTI6] (Y20) [DOUT[20] (¥24) |DOUT[2E] (Y34)

DOUT[13] (Y1.5)

POUTILT] (Y21)

DOUT[21] (Y2.5)

DOUT[29] (Y3.5)

DOUT[14] (Y1.6)

pouT[g] (Ya.2)

DOUT[22] (Y2.8)

DOUT[30] (Y3.6)

BuiRE (I85AT) DOUT[15] (Y1.7)

pouT[g] (¥23)

DOUT[23] (¥2.7)

DOUT[3] (Y03)

Note: two external control boxes (standard configuration) are configured in the factory. If the
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number of button boxes needs to be increased, please refer to the above table for wiring io of

button boxes. The system can support button boxes with up to 6 stations!

12.1.14 External operation configuration

explain Configuring the external signal is the process of establishing a mapping
relationship between the system signal and the 10 input / output index (i.e. binding
the function to 10). After establishing the mapping relationship, you can execute
the program through the 10 signal to obtain the robot status, etc. All system signals
must be configured before they can be mapped to the corresponding 1O point. In a
system without external signal configuration, there is no mapping connection

between system signal and 1O by default.

Note: external configuration can only be operated in manual mode T1 /T2
Input configuration: by binding the specified input signal and triggering the

input signal, complete the conventional operations of external programs,
?i such as upper enabling, loading, pausing, running programs, clearing
alarms, etc.

Output configuration: display some states of the robot through the output

signal, such as program state, enabling state, current mode, area output, etc

Operation steps

External 1I/O configuration:

1. Select "configuration — controller configuration — operation configuration” in the
main menu to enter the external operation configuration interface.

2. Click "input configuration", select the [flag bit] on the left side of the screen, select
the din index number on the right side, click "add" < - "to establish the mapping relationship, and
click" remove "-" to cancel the mapping relationship.

3. Click "save" to save the operation.

4. Click "output configuration", which is similar to the above operation. You can set the

mapping relationship of output.
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DEF
DEF

@ ‘,ﬂzﬁs L Off Idel & 100%

= oo X
=, Flag 10 index DIThe index S:
number
iPRG_START 100 Remove i
vy B I = ‘ 04 With Off
-|iPrRG_PAUSE 101 erease
e g5 :
iPRG_STOP 102 | | e
| seve |[96 RN
iPRG_LOAD 103 | \ =
| Refresh ‘ 97 el
iPRG_UNLOAD  [104 | RUN
98 Continue Feol
iENABLE 105 5
Feed Ran
: 99 10%
iCLEAR_FAULTS 106
107
iSHARE_ENIO]
108
iSHARE_EN[1]
109
ISHARE_EN[2]
110
|:| Input confic

Figure 12.37 input configuration for external operation of welding process

—-'_'
©): " KM -Em

Flag 10 index | DOThe index Si
number
oROBOT_READY 100 Remove | () 1
— | P | ‘With Off
v ,- Il |
~| oFAULTS 101 rorense | 1
OENABLE_STATE 1102 B > G OF
-
oPRG_UNLOAD [103 | |3 g o
| Refresh )
OPRG_READY 104 | |4 18
Coetinue Feed
oPRG_RUNNING [105 5 oo
Feed Rate
OPRG_ERR 106 6 ited
oPRG_PAUSE  [107 7
0IS_MOVING 108 8
oMANUAL_MODE 9
| | 'utput configurati
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Flag 10 index DOThe index
number
oEXT_MODE 109 AERYE
OHOME Increase
oMD_ENABLED —
Save

oMD_CONN

: Refresh
oREF[0] 110
oREF[1] 111
oREF[2] 112
oREF[3] 113
oREF[4] 114
oREF[5] 115

Output configura:

Figure 12-38 output configuration of external operation of welding process

Note: external configuration can only be operated in manual mode T1 / T2.
Note: when the external program is ready, it can be unloaded by unloading
signal. When running the program, you need to pause the program first, and

then unload the program by stopping the program signal

Welding process input signal table

Signal name explain Effective method
Start program signal. Start the loaded user program Falling edge
iPRG_START
run. effect
Falling edge
iPRG_PAUSE Pause program signal. Pause the user program.
effect
Stop program signal. Stop the user program and Falling edge
iPRG_STOP
uninstall the program. effect
iPRG_LOAD Loader signal. Loads the specified user program. Rising edge effect
Uninstall program signal. Uninstall ready Falling edge
iPRG_UNLOAD
programs. effect

iIENABLE

System enable signal.

Enable the rising
edge and set 0 to
turn off the enable
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iCLEAR FAULTS Clear the error signal. Rising edge effect

Welding process output signal table

Signal name explain Effective method

The signal will
Robot ready signal. When the system initialization
not be output
oROBOT _READY is completed and the user program is loaded and
during program
enabled, the signal is output.
operation

oDRV FAULTS Erroe.

oENABLE STATE Enable state.

oPRG_UNLOAD The user program is not loaded.

At the same time,
oPRG_READY User program loaded status.

these signals
oPRG_RUNNING User program loaded status.

have and only

oPRG_ERR User program alarm status.
one signal output
oPRG_PAUSE User program pause state.
oLS MOVING The robot is in motion.
oEXT MODE The system is in external mode.
oREF[0] Reference pointl
oREF[1] Reference point2
oREF[2] Reference point3
oREF[3] Reference point4
oREF[4] Reference point5
oREF[5] Reference point6
oREF[6] Reference point7
oREF[7] Reference point8

External running program configuration:

After the external program is configured, if it is modified or loaded for the

first time, it needs to be loaded again in manual or automatic mode, and the

program will be distributed and updated to the controller.

1. Click the cursor to select any station number and click the "configuration" button
( There are 10 station numbers in total, and 10 external programs can be
configured at the same time)

2. Pop up the program selection interface and click to select the program running
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externally.
3. Click "OK" to complete external program configuration.

4.Click "save" on the operation bar to complete the external program configuration.

After configuring the input, output and program, when switching to the
external mode, the main.prg main program will automatically run. When
the program does not run, it will be displayed as the program of station 1.
After starting the operation, the current running program will be displayed.

If the "external operation failed, the robot is not at the reference point,

please switch to the manual mode and move the robot to the reference
point!" In case of error, configure the reference point in "reference
configuration" and move the robot to the reference point.

Note: the program file named main.prg cannot be configured when

configuring the station program.

JRE0OS light - DEF
off  Idel T 100%
load = g DEF
Info Alarm

m =X 14 | Op¢ ion conig Sa
Program configuration information tion Trigast
Serial Program Name
Station1 TEST1.PRG :&
With Off
- || station2 TEST2.PRG
Station3 Gas O
Stationd '-.,
-
Inching Feod
Station5
8
Station6 HE I
Continue Feod
Station7 -
> &
Station8 sl
10%
Station9
Station1
0
Save
|:| n Program «

Figure 12-39 external operation — program configuration

Reference configuration:

1. Click "reference configuration" to enter the reference configuration interface.

98



’ ®
.‘ ERMEA Operation manual of welding process system

Reference configuration function: the specified Jr register can be
configured as the reference point. When the actual position of the robot is
at the position of the specified Jr register (e.g. Jr [0] = {0, - 90180, 0, 90,
0}), the bound position signal will be output. The precision range can be

set. The maximum number of bound Jr registers is 8.

"n n

2. Click the "add" button to set the "reference number", "register" index number, and
"precision".

3. Click "OK" to complete the setting.

Note: in order to avoid the collision between the welding gun and the workpiece due to
the failure of the reference point when starting the robot in the external mode, it is
necessary to add a reference point in the reference configuration. If the reference point is
not added, when switching to the external mode to run the station program, it will report
"external operation failure, the robot is not at the reference point, please switch to the
manual mode to move the robot to the reference point!" Error. At this time, switch the
mode to the manual mode, add reference points in the operation configuration reference
configuration (as shown in figure 12-40), and add the command back to the reference
points in the station program. One station can correspond to one reference point, up to 8

reference points.

o Change reference settings

oREF[ 0 = |

-

Axis groupnumber O = Register JR ~ Iﬂ iPrecision 0.1

Cancel Sure

Figure 12-40 external operation reference configuration
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12.1.15 One key return to welding pause point function

In order to avoid machine collision caused by startup after suspension during welding, the
suspension point detection function is added. After suspension during welding, the program can be
run only after returning to the suspension point, otherwise the running program will report an error
prompt of "[recoverable] the robot has not returned to the suspension point, please return to the

suspension point manually". The quick method to return to the suspension point is as follows:

1. Click the pause icon in the lower right corner of the teaching pendant screen “" " The
"return to pause point" button will pop up (as shown in figure 12-41). Keep pressing and holding
the "return to pause point" button, the robot will move to the pause point, release and stop the

robot, and the running speed can be adjusted by manual magnification

- Back pause point

Read-only i.!HSpad.freooverfTEST .PRG

Back pause point

Welding Instruction J L A Copy attribute|
_ . Instructio Manual Start Tothe
] Lhange n Note sliding  editing point Mars

Figure 12-41 return to pause point function
2. The data of pause points during welding is saved in LR [0], click display - variable list -
LR in the main menu, select LR [0] (as shown in Figure 12-42), click the "modify" button, click
the "straight line to point" button in the pop-up box, the robot will move to the pause point, click
the "stop movement" button to stop the robot, and the running speed can be adjusted by manual

magnification.

S{a;rial Descriptio
num n

0 LR[0] {-1,-1,1048576,{393....
1 LR[1] {-1,-1,1048576,{376....
2 LR[2] {0,0,0,{0.0,0.0,0.0,0....
3 LR[3] {0,0,0,{0.0,0.0,0.0,0....| Fast

4

LR[4] {0,0,0,{0.0,0.0,0.0,0.... | modify

Name Value +100

-100

Figure 12-42 pause point LR [0]
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12.1.17Asynchronous axis function

12.1.17.1 Non synchronous shaft control mode configuration

In the hspad software menu, select configuration - controller configuration - control mode in
shaft group configuration, click the Modify button to select the asynchronous shaft mode, click the
Modify button in the number of additional shafts, enter the number of additional shafts (as shown

in figure 12-43), and then power off and restart the controller according to the prompt.

Type JREOS modify

Load light load - modify

Axis group information

Number of
Internal 6
shafts

Control made (@ | Asynchronous_shaft (™ | Synehranous_shaft modify

Number of
additional 1 maodify
axes

Figure 12-43 configuration of non synchronous shaft control mode

12.1.17.2 parameter configuration of asynchronous shaft

Select configuration - teaching pendant configuration - user group in the hspad software
menu, select debug user login in the login interface, log in and enter the welding process package
system configuration, click the positioner configuration button to enter the parameter
configuration interface, you can configure and increase the reduction ratio, acceleration time,
deceleration time, running speed and maximum running speed of the additional shaft, and click

Save parameters after input.

12.1.17.3 Asynchronous axis motion

After the parameter configuration is completed, select put into operation - adjustment -
Calibration in the hspad software menu, click the additional axis button in the axis calibration
interface to enter the additional axis calibration interface, and click Save calibration.

After calibration, click the axis icon on the right side of the teaching pendant, and select the
additional axis in the pop-up list box. At this time, the button icon on the right side is the
additional axis icon. First turn on an additional axis switch, and then press the corresponding

additional axis movement key to move the additional axis, You can select display actual position
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in the hspad software menu to see the actual position of the additional axis at this time (as shown

in figure 12-45).

e o |
Name Value Unit Axis-
dependen
X 376.5 mm t
Y -0 mm
Z 331 mm
A 180 deg
B -0 deg
C ~180 deg
E1 0 Degree o

Figure 12-45 non synchronous shaft control movement

12.1.17.4 Asynchronous axis motion command

In the program, the additional axis command is invoked, the current position of the additional
shaft is recorded, the additional shaft is moved, a program is opened, and an additional axis
motion command can be added by clicking the system instruction movement command additional
axis operation instruction. Only when the additional shaft switch is opened, will the position of the
additional shaft be recorded, and the additional axis of closing the additional shaft switch will not

record the current position.

— 2 Instruclion I Inching Feod

e
B Conditional instruction } L o Fic)
# Process instruction } A J > .;
Feed Rate
10%
10 instruction } SPEED UP INSTRUCTION
Program contraol instruction ’ Additional axis motion co...
Other instructions }
Read-only | assignment instruction |
Welding i1 Manual instruction |ihutes
Instructio Manual Exit Tothe
‘ | Chance n Note sliding editing point More

Figure 12-46 additional axis motion command
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13 Collaboration Function of Welding

System

13.1 Collaboration Group Configuration

From the menu of HSPad software, select Configuration- Controller configuration-

Collaboration configuration, the resulting interface of which is as follows in Figure 13-1:

Collaboration group config

Collaboration group config
Collaborativ

egroup

number

axis
serial
number

logic axis number

Type

(Operator)

0 Not config Not config modify Cancel
1 Not config Not config modify  Cancel
2 Not config Not config modify Cancel

Figure 13-1 Collaboration configuration

From within the figure, collaborative group number, logic axis number and type of axis are

seen

Collaborative group number stores the configuration methods of the external axis.

Logic axis number refers to the number of the external axis in the robot axis groups.

Type is to inform of the manner in which the axis is moving, and only rotation is supported

by far.

Here, we select number 0 of the collaborative group and click modify in the number 0 line of

axis serial as seen in Figure 13-2:

axis
serial | logic axis number Type (Operator)
number
0 Not config = Not config v modify Cancel
1 Not config Not config modify Cancel
2 Not config Not config madify Cancel
Figure 13-2

Clicking Not config will allow selecting number and type of the axis

and Axis of rotation as illustrated in Figure 13-3:
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axis
serial logic axis number Type (Operator)
number
0 7 - Axis of rota#i.. modify Cancel
| | | | J
1 Not config Not config modify Cancel
2 Not config Not config modify Cancel

Figure 13-3
Setting completed, click Save as to finish the configuration of the first collaborative axis. The

configuration steps are the same if it is to set for collaboration of multiple axes.

13.2 Calibration of Collaborative Groups

To access to the collaborative group calibration interface, select Menu—Put into opera
tion—Measure—Collaborative group calibration, the interface of which will be shown as in

Figure 13-4:

Collaborative group calibration
Configuration calibration information

Collaborativ
|| group E 4
numar J

Collaborativ
{egreup Textr
nama —_

Calioration

mmithod S-peint method -

Calioration Data |

Redin e

e
painti d u

Refererios
paint?

| Reflorerioe
painty

Fadgneros
paint4

| Reflerence:
| paints

Figure 13-4 Calibration interface
The calibration steps are as follows:
(1)Determine a point (as point P) (as far from the rotary center as possible) on the rotary
table of the positioner. Combine the robot controlling point with point P and record it as C1, the

first point to be recorded.
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K 13-5 YA 3 mEARE
Figure 13-5 3-point calibration method of coordinates
(2)Make the positioner rotate for any amount.

Though the rotation amount is not limited, an angle over 30° is preferable.
Both forward and backward directions are acceptable.
Combine the robot controlling point with point P after rotation and record it as C2, the second

point to be recorded.

c2

1 C

Figure 13-6 3-point calibration method of coordinates

(3)Make the positioner rotate along the direction chose in step 2, and then combine the robot

controlling point with Point P which shall be recored as C3.

C3

33 (

Figure 13-7 3-point calibration method of coordinates
For positioner with two axes, five-point method shall be adopted to calibrate

coordinates:

(1)Determine a point (as point P) (as far from the rotary center as possible) on the rotary table
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of the positioner.

Position the first axis parallel to the horizontal level, and then combine the robot
controlling point with point P which shall be recorded as Cl1, the first point to be

recorded.

Pa

Figure 13-8 5-point calibration method of coordinates

(2)Rotate the first axis by approximately 30°, and combine the robot controlling point with
point P which shall be recorded as C2, the second point to be recorded.

3.
el

Figure 13-9 5-point calibration method of coordinates

(3)Rotate the first axis by about 30°, and combine the robot controlling point with point P
afterwards, which shall be recorded as C3, the third point to be recorded.

C3
hEsE
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Figure 13-10 5-point calibration method of coordinates
(4)Return to point C1 and rotate the second axis by about 30°. Record the fourth point C4

after combining the robot controlling point with point P.

N

C4

KESS C

Figure 13-11 5-point calibration method of coordinates

(5)Rotate the second axis by about 30°. Combine the robot controlling point with point P and

record the fifth point C5.
e C

Figure 13-12 5-point calibration method of coordinates

C5

13.3 Collaboration Teaching

Statement Upon collaboration calibration completed, external axis may be switched to.
By calling the corresponding collaborative group number, the external axis E1~E2 will be
changed into C1~C2 indicating the current collaboration status. At this time, inching the
external axis will force the mechanical arms to work in collaboration with the positioner.
Teaching steps:

(1)Open the newly established programme, right side axis icon, and then click “HSRobot” and

drag down the list.
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(2)Click to choose “External axis”.

(3)Click the toolbar and workpiece in the status column and the collaborative group number after
finding Collaborative group selection by dragging down the list ~ Where E1 and E2 are turned to
be C1 and C2, click Cl1 or C2 to make mechanical arms to work in collaboration with the

positioner as shown in Figure 13-13.

DEF
On Wad T
0= ENcERe | | =i
— e =€
i ol | eafirn |

| |
Im!FII.r.lnrmr.aL.m Upper |meet:HERcbat |
HANDSYSTACK

& HsRobot
HJ

MAINWELD

TEST

{@ TEST3

- TFETA

Figure 13-13 Collaborative axis

(4)Press Enable and select the moving angle of C1. Click HSRobot and drag down the option list
for switching to the HSRobot.

(5)Move the robot to the due position on the workpiece after rotation and record such point as to
finish teaching the first collaborative coordinate. The remaining coordinates may be taught the

same way.

Figure 13-14 yields a programming exemplification:

COORS_NUM = -1
LTOOL_HUM =0
J R[]

ae1]

COORS NUM =10
ARC_OM(T)

L P2
ARC_OFF(1)

O 0w o O B W R =

(=]

LPE | Recard

Figure 13-14 Programming exemplification

14 Modbus function

explain Modbus is a common communication protocol between industrial
equipment. It is a master—slave agreement. It defines one party as the
server and the other as the client to interact and cooperate with each
other to realize the information exchange between the two sides.

Modbus configure

As a server, it is necessary to configure the communication protocol,

port setting, coil state, input state, holding register and the number of
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input registers. After the configuration is completed, turn on the enable
switch to save the configuration information. You can observe whether the

connection is successful through the connection state.

@ ModBus config

Enable switch: O Connection Status:

Controller Communicati | p

; Service ¥
settings: on protocol:

Port settings: 520

Coil status: 10 Holding register: 10
Input status: 10 Input register; 10 |
Return

Figure 14-1 MODBUS server configuration interface

As a client, you need to configure the communication protocol, IP
settings and port settings (corresponding to the server), coil status, input
status, holding registers and the number of input registers. After the
configuration is completed, turn on the enable switch to save the
configuration information. You can observe whether the connection is

successful through the connection status.

@ ModBus config
|
Enable switch: Connection Status:
|

Controller Client ~ Communicati +op o

settings: on protocol:

IPsettings] 192 168 100 10

Port settings: 502

Coil status: 10 Holding register: 10
Input status: 10 Input register::i' 10 |
Return

Figure 14-2 MODBUS client configuration interface
Modbus mapping

Modbus mapping can only be set after the Modbus enable state is configured (i.e.
MODBUS configuration). The coil status, input status, holding register and the number
of input registers are configured in MODBUS configuration, and the mapping is set in
MODBUS mapping.
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As a server:

Set coil status (coil _ STAT), establish mapping relationship with do [];

Set input status (in) STAT) and establish mapping relationship with di [];

Set holding register (hold Reg) to establish a mapping relationship with the R
register.

Set input register (in) _Reg) to establish a mapping relationship with the R register.

As a client:

Set coil status (coil STAT) and establish mapping relationship with di [];

Set input status (in)  STAT), establish mapping relationship with do [];

Set holding register (hold Reg) to establish a mapping relationship with the R
register.

Set input register (in) _Reg) to establish a mapping relationship with the R register.

The holding register and the input register cannot establish a mapping
relationship to the same r register at the same time.

Modbus display
Modbus mapping can be displayed only after the Modbus enable status (i.e.
MODBUS configuration) and mapping relationship are configured. After the connection
is successful and the mapping relationship is configured, the data interaction between the
server and the client can be viewed through the Modbus display.

< Coil status register, client only write, server read only
< Enter the status register. The client is read-only and the server is write only
<~ Holding register, the client only writes, and the server is read-only
< Input register, client read-only, server write only
COIL_STAT : 1
Write
HOLD_REG : 16
7 Y HR 55 3
Client Server
IN_STAT : 1
Read
IN_REG: 16
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15 Document function

15.1 File Management Navigator

Explain: Users can manage programs and all system related files in the navigator.
header line
Left area: Displays the selected folder.
Area on the right: Displays files under the selected directory in the
directorystructure. The [Open] button opens the corresponding folder
directory structure
Directory overview. Show which directory, click to display the list of
directories.
listed files

displays the contents of the directory marked in the directory structur

ety
mfllr Infonmaton Upper lavetHsAasat

"';_ HERobot CUBS

HANGEYSTACK
CUBRS

D 2
| HANDSYSTAD MAINWELD

Ha TEST

TEST3
MAINWELD
TEST4
TEST TESTS
~ s
TEST3 o AAPRG
B onanpre

[Fa (RS

TESTS CL.PRG

TEST4

B cershin Pre
B cestipRs
[ crankpre

M rronne

[ Mew Load Dpan Delote Backun Rocoer More

Figure 15-1 Navigator interface

15.2 New File

operating steps
1. select a folder in the directory structure where you want to create a file
2. click New
3. selector or folder
4. give the name of the new file (the name can not contain spaces) and press the confirm

button.
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S
b New

( @ ) Program ‘j ) Folder HEE 0 -

Tip:The name of the newly created program is not allowed to be in Chinese,pure
numbers,j or a+pure numbers,and the program name length is within 7 bytes

Cancel Sure

Figure 15-2 New program or folder

15.3 Backup restore settings

Description for backup and restore of navigator interface files

operating steps
1. click "main menu — file — backup restore settings" to open the backup/restore
settings dialog box
2. set the path of backup and restore to udisk (U disk) or default path (default path is
stored in teach local), the path of backup and restore can be entered manually under
super permission.
3. select the file you want to backup in the navigator interface, click on the backup to
complete the backup, the backup file is located in the set path
4. in the navigator interface, click on the recovery button, will display the set of restore
path under the file, select the that needs to be restored, click on the OK button to

complete the file restore. if it is from U disk restore need to insert U disk first.

The instructor's program files are stored in the SD/HSpad/program/
directory under the [ES file browser] app. After connecting to the U disk,
you can also scan to the udisk (disk directory) under the file browser

interface.
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Backup path settings

Backup path fudisk UE -

Mata:
T AR setting tha backup pathihe backap file wil be backed up bo e st paih.
2.¥ou oo chodss to backsp 10 & USE flash drive of the defelt backup first
3.l Super userDebug and Final user modes you can manualhy enber che backup
pah

Restore path settings

Restorepath  fudisk g -

Mnle

T Wihen ping reslon Tak alle: selling e melnn elbghs s (e el o b
et will be Tennd urdng thi

20w G gl clanes 1o i

s 0 IS E Tliah aved of feomm This delind

Ak Super e Db weser snd Finsl mode you ean manually entar The realomcon
panh
Dedaudi
setting fis

Figure 15-3 Backup and Restore Settings

15.4 Lock and Unlock Files

operating steps File lock:

1.mark the file in the directory structure.
2.select edit — lock and click the lock button in the prompt box.
3. After locking is completed, the selected file icon displays the style of a

Unlock:
1. Select the locked file in the file directory.
2. select edit — lock and click the unlock button in the prompt box.
3. Enter the unlock password and click OK to unlock the currently
selected file.unlock initial password "hspad".

Change Unlock Password:
1. select file in main menu — lock password setting.
2. you enter the original password and the new password, click the OK
button to save the new password.

Locking can only operate on files, not on folders.

The locked file cannot be renamed, deleted or opened.
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=

w Set lock password

Enter the original lock password: i

Enter new lock password:

Enter the new lock password
again:

Cancel Sure

Figure 15-4 Locking Password

15.5 Get register file

Explain that this function is divided into two parts: get register file, send register file
(variable list register file), get controller register file through U disk, and send register file to
restore register data of controller.

Operation Step Select Menu Bar — File — Get Register File

Click Select Group Number drop-down box option (default 0)
Check the tick box and select the file you want to send or get
Click "Get File "/" Send File" button . Click OK to confirm the operation

Click the "confirm" button to confirm the operation

The acquired register file is stored under the U disk / udisk/regfile/ folder.

Send register files also need to send text with the U disk / udisk/regfile

folder. (Effective after the transmit register file restarts the system)
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|
|send/Get Register File

| Group Mo 1] -

[ Register
uT

UF

| R

[ Lr

[ Jr

: Tipdl disk is ot detected, please insert L disk
| Mote:
| 1.You need to insert & USE flash drive 1o select the regester file to be sent or
| abtainad

| 2 Thee sy sty will laak for the register file to ba sent in the U disk/odisk’

| reafile/folder.

3.The obtained register file will be saved to the U disk/udiskrregfilerfolder

| Sand Mka i) Tites

Figure 15-5 Gets the transmit register file

15.6 File/File Delete

operating steps

Mark files or folders in the directory structure.
choose edit — delete. (File not locked)
Click the confirmation button in the dialog box and the marked file or

folder will be removed.

15.7 Select or open a program

Overview

Distinguish

general view a program can be selected or opened. A program editor, not a
navigator, will then appear. can switch back and forth between the program
display and the navigator.
Program loaded:
1. statement pointer will be displayed.
2. program can be started.
3. press edit — navigation, after unloading, press the program, enter to
the program editor, you can change the program.
Program opened:
1. Program can not start.
2 . The program can be edited.
3.open program applies to people who debug the program for editing. A
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file save dialog box pops up when the
4. closes. You can cancel and continue editing, saving, or abandoning
saving.

5. the editor, you can load the program only after saving or not saving.

15.8 Loading and Unloading

operating steps
1. Select the program in the navigator and press load.
2. The program is displayed in the editor. The selected program is loaded into the editor.
the corresponding open file is always displayed in the editor. while the running cursor is
displayed.
3. Unload Program: Select "More — Unload Program" or press the "Unload" button
directly. If the program is running, the program must be stopped before canceling the

program selection.

15.9 Log file management

explain  This function provides log functions such as acquiring controller and instruction
operation

operating steps
1. click on the select menu bar-file-log file management enter the log file management
interface.
2. tick to get log object tick box.
3. U the disk has been inserted into the instructor and guaranteed to be recognized,
click the [Get File] button to pop up the path selection interface.

4. clicking the [ok] button will send the log file under that folder.
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| i
|
|Log file management

Log

Teach Pendant |_
Business Tier I_
Mation Tier |_
Mete

1.¥0u nesd to insert a UISE flash drive 1o select the log file you want to abiain.
2. The system creates a new/logfile/falder in the directory of your cholee and
gends tha kog file to this folder.

Gat file

Figure 15-6 getting log file

log can be sent to relevant personnel for problem analysis

16 Display function

16.1 Display digital input/output

The input REAL can only give the signal through the real external pulse,
VIRTUAL can give the pulse signal through the instructor.

operating steps
1. select the digital input/output end — display in the main menu.
2. Click to select a specific input / output, through the interface right button to operate
the 10.
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101 valye State Description -100
number
0| O |VIRTUAL +100
1| O |VIRTUAL Switch
2| O |VIRTUAL .
3| O |VIRTUAL
Value
4| O |VIRTUAL
Descripti
Input terminal Save
Figure 16-1 Digital input
10 value State Description -100
0| O |VIRTUAL +100
1| @ |VIRTUAL |Coding Switch
Codi
2 @ |VIRTUAL Coding i
3| @ |VIRTUAL |Coding
Value
4 @ |VIRTUAL|Coding
Descripti
Output terminal Save

Figure 16-2 Digital output

number

explain

order number

Digital input/output serial number

io No. Digital input/output 10 number
) input/output values. marked red if an input or output is TRUE,. The
judge

click value switches to TRUE or FALSE..

The digital input/output is shown as a real 10 or virtual IO, real 10

status

as a REAL, virtual display

explain Add instructions to this digital input/output.

-100 switch to the previous 100 inputs or outputs in the display.
100 After switching to 100 inputs or outputs in the display.

changing-over

can be switched between virtual and actual input/output.

judge The selected 1O can be set to TRUE or FALSE..
Add explanatory notes to the selected row's digital input/output,
explain
click to change after selection.
save Description IO preservation
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16.2 Variables list

operating steps
1. Choose the main menu to display — list of variables. a list of relevant variables will
be displayed.
2. clicking on the list of different variables, the related variables are displayed.
3. through the right function button can do page turning, modification, save register
function.

4. all changes must be saved by clicking save.

After setting register, need to click [save] to save, not save power off restart

after lost.

explain:
List of variables used for the existence of different types of register data
UT: tool coordinate system variables
UF: base coordinate variables
R : Value Register
JR: Association Coordinate Register

LR: Cartesian coordinate register

Info Alarm
o, e
|S:Li:_: Description Name | Value +100
0 UT[0] |#{100.0,10001000.
1 UT[1] | #(-3.624,21.826,37....
Co|
2 UT[2] |#(3.624-21.826,37.|
3 UT[3] |#(91.4173,8.36545.| Post
4 UT[4] |#{-105.753-19.5141.. mody
H Save

Figure 16-3 Variable List
17 diagnose

17.1 Run log

explain The instructor provides log functionality to view the generated running logs.
operating steps

Operation steps
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1. select the diagnostic — run log in the main menu, showing the run log window.

Key Description
number explain
Log head Jump to the log header
Log end Jump to the end of the log
-100 Log over 100.
100 Log down 100.
export Output log to file currently displayed
renovate Refresh current log
filter Sets the log filter display condition

4996 2000-01-01 0B:58:357

4995 2000-01-01 0B 49:39'4

4994 2000-01-01 0B:49:263
! 4993 2000-01-01 DR-49-203
! 4992 Z000-01-07 DEA9789
! 4991 2000-01-01 DEA91TZ

S000Record ftem Filter & | ,q 4 ~

Filtar Lag header Log tail

= -

o ez
Humbering Time User Record tem
5000 Z0D0-01-01 DE53.404 SetD_OUT{Z]=0ff "
4999 2000-01-07 0B:54:38°7 Setl OUTI3]=0ff
4998 2000-01-01 0B58:379 SetD OUTI3]=0ff
4997 2000-01-01 DESSATO Sartl1_OUTIZ| =08

SetD_ouT{1]=0ff

Confirm all zystem infermation!

[ 2020-10-10 10:29:13.208 ]
1D3302000e0050000] [B&] (S
=] 0] 0] unknown module,

1 2020-10-10 10:29:07.282 ]
(3020000050000 [#5] [iE
] [0] 0] unkneow n module

| 2020-10-10 10:29:05.926 ]
{0x30200020050000] [ &] [iE
1] [3] [0] unknawn moduls,

| 2020-10-10 10-29:04,183]
|Dx302000e0050000] [B&] [iE
/] (0] 10] unknown module,

c!'m @

+100 100

Redrash

Figure 17-1 Running log

17.1.1 filter

explain filterable filter displays the specified content.

operating steps

1. click the filter button to run the log interface.

2. set the log content to be displayed.

3. click OK, will return to the running log interface, showing the filtered log content.
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& San Teach Pendant

. [« "3 Configure Teach Pendant

& Useraction

=
@ - Chh"gllle‘he(‘ﬁi\‘lﬁ|a
4 § putmosenice

B Running process message

| choose level

. Matica

warming
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Figure 17-2 Running Logs - Screening

17.1.2 Log configuration

operating steps
1.Click on the main menu to select the diagnostic — running log — configuration,
display log configuration interface
2. set log output file etc.
3. click the OK button.

Lo file output settings:

Oust put anly filtered log content

Log output file name: Judisk/logout txt

Log buffer ovarflow sattings:

Proamg after bulfer averflow

Sure
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Figure 17-3 Logging Settings
18 Tool/workmarking

18.1 Calibration of base coordinate by three-point method

BAEL IR

operating steps
1. select put into operation — measure — user workpiece calibration in menu.
2. select the user artifact number to be calibrated, the user artifact name can be set.
3. click the [start calibration] button.
4. move to the base coordinate origin, click [origin] to get the coordinates to record the
origin coordinates.
5. move to a point in the X direction of the calibration base coordinate, click [X
direction] to get the coordinate record coordinate.
6. move to a point in the Y direction of the calibration base coordinate, click [Y direction]
to get the coordinate record coordinate.
7. click the "Mark" button to determine the program to calculate the calibration
coordinate value
8. Click the Save button to calibrate the base coordinates
9. switch to the user coordinate system, select the calibrated workpiece number and go

in the XYZ direction, it will move in the calibrated direction.
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5 b | JiB0s

( A waa
\_", _

e
A

I
| | ! . s

| User workpiece calibration
Configuration calibratian information

User
|{ artifact Workpiess conr.

I | nurmbar

D e

A || artifact
| nama

:l:’ i || caltoration .
| @ ey Ipeimmanes

Calioration Data

arigin inrecorded
X direction anrecorded

¥ diwcaian

Calbmtion

:l results

Start

" calbeation

Figure 18-1 Base coordinates

18.2 Calibration of four-point tool calibration

explain moves the TCP of the tool to be measured from 4 different directions to a reference

point. reference points can be chosen arbitrarily. A robot control system calculates

TCP. from different flange position values The 4 flange positions used to move to

the reference point must be dispersed enough distance.
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operating steps
1. select the user tool calibration — the running measurement from the menu

2. select the user tool number to be calibrated, the user tool name can be set.

3. click the [start calibration] button.

4. move to the base coordinate origin, click [origin] to get the coordinates to record the
origin coordinates.

5. move to a point in the calibrated reference point 1, click [reference point 1], to get the
coordinate record coordinates.

6. move to a point in the calibrated reference point 2, click [reference point 2], to get the
coordinate record coordinates.

7. move to a point in the calibrated reference point 3, click [reference point 3], to get the
coordinate record coordinates.

8. move to a point in the calibrated reference point 4, click [reference point 4], to get the
coordinate record coordinates.

9. click the "Mark" button to determine the program to calculate the calibration
coordinates

10. Click the Save button to store calibration values for tool coordinates

11.Switch to the tool coordinate system, select the calibrated tool number, and take the

ABC direction, then the robot tool will TCP rotate around the workpiece.
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Figure 18-2 Tool coordinate calibration

18.3 Calibration of tool coordinate 6-point method

explain  Similar to the 4 point method, the 6 point method can calibrate the attitude of the
tool. When recording the point position, the fifth point and the sixth point are used to record the

point on the z axis of the tool and the point on the zx plane, respectively.

19 Help

19.1 Information

In the main menu, select Help — Information. In the window that opens, you can view the
version information of the current teach pendant and the controller (the controller version

information, click the drop-down icon option). Release notes.
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Name Description
Teach pendant software version HSPad3-
number V1.6.3.200427-2(hwh-20200922-0)

Teach pendant firmware version

number 2.1.0-ga-rc5.3.2 release-keys

Communication library interface version| 1A1.0.0.191228-0
number 1C1.0.1.191125-0

Welding process package:

Craft package version number HS3 V2.2.0.200811_HJ

Controller software version
@ il HSC3-V2.2.0.201009-0-000

Sure

Figure 19-1 Information display window

20 systems

20.1 Language Selection

Description Teach pendant provides selection of alarm language.

tﬁ Language
System language setting (@) English (7 chinese
Cancel Sure

Figure 20-1 Setting the language

Steps
1. Select System — Language Select from the main menu to display the language

selection dialog and select the alarm language.

20.2 Heavy Apocalypse

Steps
1. In the main menu, select System — Re-Apocalypse, and select “OK” in the pop-up

dialog box to re-apocalypse.

20.3 Cleaning the system

Description  This function is used to free up controller storage space and clean up the
remaining upgrade package files. The system needs to be cleaned before upgrading the system
Steps

1. Select System — Clean System from the main menu and select “OK” in the pop-up
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dialog box to complete the cleaning work.

20.4 Restart the system

Description  This function is used to restart the type III controller system and is different
from power-off restart (in some scenarios, a power-off restart method is required to restart the
system).

Steps

1. Select System — Restart System from the main menu, and select “OK” in the pop-up

dialog box to restart the controller Controller

Some settings need to restart the system before taking effect, such as:

load, send register file, etc

20.5 Shutting down the system

Steps

1. Open the menu, click "System — Close System" in turn, and select "OK" in the

pop-up dialog box to close the controller system.

20.6 System Upgrade

Description  In the teach pendant, an upgrade function is provided for users to upgrade
directly on the teach pendant. The extension of the upgrade file is .tar.gz.
Steps
1. Select System — Upgrade System from the main menu to display the upgrade
window.
2. Select the upgraded file.
3. Click Send Update Package.

4. Power off and restart the control system

? Before upgrading the system, you need to [Clean up the system] to

free up space
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Backto previous kel Send update package
|

Figure 20-2 System upgrade

20.7 Importing and Exporting User PLCs

Description Import / export user PLC function, you can backup the user PLC in the existing
controller system through U disk, or import new user PLC to update / restore the system

environment.

Export user PLC operation steps
1. Insert U disk, after the U disk is successfully identified
2. Open the menu and click "System — Import / Export User PLC"
3. Click the [Select Directory] button of the export module to determine the export
path
4. Click the [Export] button, after prompting that the export is successful, the

corresponding file will be found under the selected export path

Please select an export directory: Select directory Mot selected

Export

Figure 20-3 Import and export of user PLC-1

Steps for importing user PLC
1. Insert U disk, after U disk recognition is successful

2. Open the menu and click "System — Import / Export User PLC" in turn
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3. Click the [Select File] button of the import module (select the app file) and

confirm that you want to import the file

4. Click the [Select File] button of the import module (select the crc file), and

confirm the file to be imported.

5. Click the [Import] button, and it prompts "Successfully imported file, please
power off and restart the controller!", The user PLC poured into after power off and

restart takes effect.

Please select.app file: Select the file Not selected

Please select.crc file: Select the file Not selected

Import

Figure 20-4 Import and export of user PLC-2

?i Cannot import and export user PLC when network connection fails

21 Programming Instructions

21.1 File and Program Structure

There are only one type of programs for users of Huashu III control system: PRG files, which
support PRG programs to call other PRG programs, that is, the calling party is [main program],

and the called party is [subroutine].
21.1.1 Program Structure

The program is divided into three modules: axis initialization, variable declaration, and main

program. The structure is as follows.
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[=] TEST. PRGE] |

AL

-0.0, -83.938. 120.001, 0.001, 83.994. 0.001, 0.0, 0.0, 0.01}; Py
ZEFER

‘ Rt

<attr>

=

Binding business laye

VERSION:0
and axis group
SROUPLO) C—

<end>

<pos>

P[1{GP:0,UF:-1,UT:-1,JNT:[-0.0, -89.998, 180.001, 0.00

89.994, 0.001, 0.0, 0.0, 0.0}
P[2{GP:0,UF:-1,UT:-1,CFG:[0, 0, O, 0, O, 1],LOC:[286.522, -0.0,
232.473, 179.999, 0.0, 179.999, 0.0, 0.0, 0.0]};

Define coordinate variables and

declare variables

<end>

<program>

LBL[1]

J P[1] VEL=50 . .
Main program: adding

L PL2] VEL=50 >
statement blocks

C JR[1] LR[1] VEL=50

GOTO LBL[1]

The above coordinate variables include point P, a custom coordinate type, and joint-type

coordinates JR and Cartesian coordinates LR of the register
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21.1.2 Coordinate Type

Define a variable P [1] point, articulated coordinate, meaning as follows:

GP: axis group, UF: 6 internal axes + 3

INT: joint

work piece number, UT: tool external ~expansion

coordinates

number axes

P[1]{GP:0,UF:-1,UT:-1,JNT:[-0.0, -90.0, 180.0, 0.001, 90.0, 0.0, 0.0, 0.0, 0.0]};

21.1.3 The main program calls other programs

The main program calls other programs with the syntax: CALL "program name", where the
program executes here, calls the subprogram, executes the program content of the subprogram,
and returns to the main program to continue execution after execution (flow control, see details for

details) 2.3 Process Control Instructions). [Teacher interface program is shown below]

lra._‘\‘ ot — —

© " mell

El | |
| | Gonlems | Conders
[*_lp =

PPnin||T]rpu [Sroue ur Ut cFG |Vakia

It
@ —
LBL[1]
3 JPH]VEL=5D
& JP[ZVEL=50
6 GOTOLBL[]
Edit |YWPRG Fé
Inetnsctio Desripiio Stop  Jainin
— Chang: n Ltz n execae pont stk

Figure 21-1 program editing interface

21.2 Overview of Programming Instructions

The instruction types and the instructions contained in the types are as follows:

Instruction type instruction
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Motion instruction L
C
Conditional instruction IF
CALL
) ) GOTO
Process instruction
LBL
WHILE
Loop instruction FOR
BREAK
DO
10 instruction WAIT
WAIT TIME
Timeout instruction WAIT TIMOUT LBL
PULSE output pulse command PLUSE TIME

OFFSET_CONDITION
TOOL_OFFSET_CONDITION

Offset instruction OFFSET
TOOL_OFFSET
INC
. . . JPOS
Get coordinate instruction
LPOS
Positioning instruction FINE

Assignment instruction

UFRAME_NUM
UTOOL NUM
CNT
J_VEL
J_ACC
J DEC
L VEL
L ACC
L DEC
L VROT
C_VEL
C_ACC
C_DEC
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C_VROT
R
JR
LR
P

Repair instruction VORD

Manual instruction Enter instructions manually

21.2.1 Motion instructions

Description ~ Motion instructions include joint motion J and linear motion L, and
commands for drawing arcs.

Motion instruction edit box:

Numbering Description
Select instructions, J, L, C three instructions can be selected. When
1 the C command is selected, two points will pop up in the
conversation box for recording the position.
The name of the newly recorded point. With the cursor at this point,
2
you can click on the record joint or record Cartesian coordinates.
3 Set running speed
For parameter setting, you can add the attribute corresponding to the
4 deletion point in the parameter setting dialog box. After editing the
parameter, click OK to correspond the parameter to that point.
5 The new recorded point is assigned a joint coordinate value.
6 Assign this newly recorded point a Cartesian coordinate.
Click to open a Modify Coordinates dialog box, and you can
manually modify the coordinate values (you need to record the point
7
information first, and the modified coordinates correspond to the
coordinate type of the record).
8 The value of the newly added point can be saved by creating a new
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JR register or LR register, and the relevant value can be found in the
variable list, which facilitates the use of the point value through the

register in the future.

21.2.1.1 J and L instructions

Description The J command uses the current position of a single axis or a group of axes
(robot group) as a starting point to move an axis or a group of axes (robot group) to the target
point position. There is no trajectory and attitude control during the movement process, that is,
joint movement.

Instruction syntax:

J [target point] optional Properties
Ecample:

JP[1] VEL=50 ACC=100 DEC=100
JP[2]

Instruction parameters (optional):

The J instruction contains a series of optional motion parameters, such as VEL (speed), CNT
(smooth transition), ACC (acceleration ratio), DEC (deceleration ratio), etc. After the property is
set, it is only valid for the current movement. After the movement instruction line ends, it returns
to the default value. If no parameter is set, the default value of each parameter is used for
movement, such as the above-mentioned default parameters used by J P [2]

Instructions:

The L command starts from the current position of the robot, and controls it to perform
within a Cartesian space.[Motion], which is often used in situations that require trajectory control.
The control object of this instruction can only be [Robot Group].

Instruction syntax:

L [target point] optional Properties

Ecample:
L P[1] VEL=50 ACC=100 DEC=100 VROT=50
LP[2]

Instruction parameters (optional):
The L command contains a series of optional motion parameters, such as VEL (speed), CNT

(smooth transition), ACC (acceleration ratio), DEC (deceleration ratio), VORT (attitude speed),

134



’ ®
.‘ EHMBA Operation manual of welding process system

and so on. After the property is set, it is only valid for the current movement. After the movement
instruction line ends, it returns to the default value. If no parameter is set, the default value of each

parameter is used for movement.
Steps

1. Select the previous line of the instruction line to be inserted.

2. Select Command — Motion Command — J or L.

3. Enter the point name.
4. Configure the parameters of the instruction (the default motion parameters if not set).

5. Manually move the robot to the desired attitude or position.

6. Select the point input box, and click "Record joint" or "Record Cartesian" (J
command can only select record joint). The coordinates of the record will be displayed
at the upper right of the instruction modification box.

7. Click the "OK" button in the operation bar to add the J command / L command to
complete.

Program example

LBL[1]

J P[1] VEL=100 ACC=60 DEC=60

L P[2] VEL=800 ACC=100 DEC=100

GOTO LBL[1]

21.2.1.2 Arc A instruction

Description  Arc A instructs the three points at the current position of the robot to form two
arcs with the same radius. The first two points are arcs with one radius and the last two points are
arcs with another radius. Point positions can be added and deleted between the two arcs. Different

attributes can be set for the motion attributes of the two arcs

Instruction syntax:
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/ C [circle point] [target point] optional Properties} \

Example:

JP[1]
AP[2]
AP[3]
AP[4]
AP[5

K LP[1

Instruction parameters (optional):

| y

Arc A command contains a series of optional motion parameters - vel (speed), CNT (smooth

transition), ACC (acceleration ratio), Dec (deceleration ratio), vort (attitude speed), etc. After the
attribute is set, it is only valid for the current motion. After the motion command line ends, it
returns to the default value. If no parameters are set, the default values of the parameters are used
for the motion.
Steps
1. Calibrate the previous line of the instruction line to be inserted.

2. Select Command — Motion Command — A

3. Click the first position point input box, move the robot to the required attitude point
or axis position, click record joints or record Cartesian coordinates, record the first point
of the arc is completed.

4. Click the second position input box and manually move the robot to the desired target
posture or position. Click record joint or record Cartesian coordinates, record arc target
point is completed.

5. Configure the parameters of the instruction

6. Click the OK button in the operation bar to add the C command.

(@D You can add and delete points on the arc. @ You can set the middle
point of the arc

Different motion attributes (speed, acceleration, CNT, tool offset, etc.) are
set for and end points.

(8 Each arc track has a different radius.

Program example
JP[1]
AP[2]
AP[3]
A P[4]
A P[5]
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L P[6]

21.2.1.3 Motion parameters

Name Description
VEL speed
CNT smoothing factor

CNT _TYPE | Smoothing type

ACC Speedup ratio

DEC Reduction ratio

VROT Attitude speed

SKIP Break

21.3 Conditional instructions

Conditional instructions are used for program condition judgment and logic processing.

There are the following two types

Conditional instruction

IF condition = true, GOTO LBL IF condition = true, CALL "program

[tag number]

21.3.1IF ....,GOTO LBL][]

Instructions:
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IF <condition>, GOTO LBL [1]

Example:
IFDI[1]=0ON,GOTOLBL[1]°
P[1] VEL =50

]

P [2] VEL = 50 ‘if the condition is true, jump directly to the label [1]
[

DI[1]=

The above indicates that if DI [1] is ON, it will directly jump to LBL [1] and start

execution. When the condition is false, it will execute from top to bottom.

The syntax is: if . goto LBL [], when the condition is true, the goto part of the code block is

executed;

when the condition is not true, the program block starting from if downlink is executed

in sequence

Application exampe (O: It is realized by IF GOTO statement. movement to

point P1, R [2] = 2, movement to point P2, R [3]

=3, movement to point P3

IF R[1] =1, GOTO
IF R[1]=2, GOTO LBL[2]
IF R[1] =3, GOTO

GOTO LBL[4]

JP[1]
GOTO LBLI[4]
LBL[2]

JP[2]

GOTO LBL[4]

JP[3]

LBL[4]

Application example @): It is realized by IF GOTO statement. After 3 times

of loop program, exit the loop.
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R[1]=0

LBLI[1]

IF <condition> , CALL Program name.PRG

Example:

IF DI[1]=ON ,CALL TEST.PRG

JJR[1] VEL=50

DOJ[1]=0OFF

The above indicates that if the di [1] on condition is met, it will be

called first TEST.PRG The program content of subroutine, after execution,

execute J Jr [1] vel = 50, do [1] = off and the following instructions,

IF R[1]>3
JP[1]

JP[2]
R[1]=R[1]+1

GOTO LBL[1]

21.3.2 IF...., CALL

Instructions:
IF ...., CALL subroutine. When the condition is satisfied, the subroutine is executed. The
PRG code content is executed sequentially and then executed downward; when the condition is
not satisfied, the content of the program starting from the IF downward is executed and the called

subroutine is ignored.

Note: Conditional instructions also support compound conditions AND, OR, and parentheses

0
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Description Conditional instructions are used for motion logic control in robot programs.
There are two types: IF condition GOTO LBL [], IF condition, CALL "Subroutine"
he syntax is: IF ...., GOTO LBL [], when the condition is satisfied, the GOTO part of the
code block is executed; when the condition is not satisfied, the program block starting from
the IF downstream is executed sequentially.
IF...., CALL subroutine. When the condition is satisfied, the subroutine is executed after the
content of the PRG code and then executed sequentially; when the condition is not satisfied,
the content of the program starting from the IF downward is executed and the called
subroutine is ignored.

1. Select the previous line to which the IF instruction line needs to be added

2.Select instruction — conditional instruction — IF

3.Click the symbol button above the edit box to add conditions quickly; click the option
to add conditions, delete conditions, and modify conditions. When the statement is recorded,

the condition list will be connected in order.

o i A t
Condition [onnaction | Adjustrmant | A icondion

Muodify
conditions

Delate
candition

Increase
grouping

e—
uping

GOTO = | 2

Cancel Sure

Figure 21-2 IF instruction
4. Click the up or down button in the operation bar to move the position of
the condition up and down.
5.lick Add Group to bring up the check box. You can select the condition combination to
complete the parentheses.
6. Check the condition check boxes for columns 1 to 3, and then click to complete the
grouping.
7. As shown in the figure below, select the first row. If you click again to ungroup, you

can restore the state shown in the figure above.
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R i | A t

__Conditisn_ Konnection | _Adjustrment | L
Modity
conditions
Delete
condition
Increase
grouging
S

o
GOTO w |2
Cancal Sure

Figure 21-3 IF instruction-2
8. Click the OK button in the operation bar to add the IF instruction.
Program example
LBL[1]
IF (R[1]=10 AND R[2]=20 AND R[30]=30) AND DO[31]=ON, GOTO LBL[2]
J P[1] VEL=50
GOTO LBL[3]
LBL[2]
IF R[1]=2,CALL"TEST.PRG"
J P[2] VEL=50
LBL[3]
GOTO LBL[1]

21.4 Process Instructions

21.4.1 CALL instruction

Instructions:
The CALL instruction is used to call a subroutine and execute the program content of the

subroutine
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CALL program name.PRG

Example: Here are two programs, the main program MAIN.PRG, and the
subprogram SON.PRG.

‘MAIN.PRG (main program)

JIJR[1] VEL =50

JJR [2] VEL =50

CALL SON.PRG ‘Call subroutine

‘SON.PRG (subroutine)

DO [1]=0ON

WAIT TIME 500

DO [1] = OFF

The above execution flow moves the joints to JR [1], JR [2] in sequence,

executes DO [1] = ON, waits for 500 milliseconds, DO [1] = OFF, turns off the pulse

signal, and completes the program execution.

The above indicates that if DI 11 is ON. the program content of the TEST.PRG

Note: The program call supports multiple levels of nesting, and supports 10 levels and
above.
Steps
1. Select the previous line of the instruction line to be inserted.
2. Select Instruction — Process Instruction — CALL.
3. Click the Select Subroutine button
4. Select the subroutine and confirm
5. Click the OK button in the operation bar to add the CALL instruction.

5 | Select
6

CALL lr[: ‘ ::]ll

Figure 21-3 CALL instruction

21.4.2 GOTO LBL[]

Instructions:

The GOTO instruction is mainly used to jump the program to the designated label position
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(LBL). To use the GOTO key word, the LBL label must be defined in the program, and GOTO

and LBL must be in the same program block.

4 N

LBL [label name]
GOTO LBL [tag name]

LBL[1]

JP[1] VEL =50

J P [2] VEL =50 ‘Circular motion between two points
GOTO LBEL [1]

\_ /

Note: the program can realize loop movement through goto statement

Explanation The GOTO instruction and LBL instruction are used together to complete the
program jump. GOTO will jump to the line specified by LBL.
Steps
1. Select the previous line of the instruction line to be inserted.

2. Select Instruction — Process Instruction — LBL, and enter the label number.

2

3

! LBL Tag numb
5 e—

Figure 21-4 Process instruction-1
3. Click the "OK" button in the operation bar, and the LBL instruction is successfully
inserted.
4. Select the instruction line to be jumped.
5. Select Instruction — Process Instruction — GOTO, and enter the label number in the
input box.

6

GOTO th numb

R

Figure 21-5 Process instruction-2
6.Click the "OK" button in the operation bar, and the GOTO instruction is added

successfully.
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Use GOTO LBL [], LBL [] to realize program cycle operation

21.5 10 Instructions

IO instruction is divided into three parts: IO operation, Wait condition wait, WAIT TIME

sleep instruction

Operation 10 WAIT TIME =

example: milliseconds

DO [1]=ON example:

DO [1]=DI [2] WAIT TIME = 1000
21.5.1 DO

The DO instruction is used for the operation of output signals and the mapping between 10O.

example:

DO [1] = ON ‘Output [1] is set to ON

DO [1] = OFF ‘Output [1] is set to OFF

DO [1]=DO [2] ‘output [2] is assigned to output [1]
DO [1]=DI [2] ‘input [1] is assigned to output [1]

Note: There is no need to add a delay instruction between the movement instruction and
the 10 [as follows: the 1O signal is output only after the movement reaches the P [1] point]
JP[1]
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D OUT[1]=ON
Description 10 instructions include DI, DO, and WAIT instructions. The DO instruction can be
used to assign the current 10 value to ON or OFF, and can also be used to transfer values between
DI and DO. The WAIT instruction is used to block waiting for a specified signal. WAIT TIME
instruction is used for sleep waiting, the unit is ms.

Steps

DO instruction

1. Select the previous line to which the DO instruction line is to be added.

2. Select instruction — 10 instruction — DO

3. Enter the 10 number in the first input box

4. Select the corresponding value or IO in the second selection box. If IO is selected, you
need to enter the corresponding 10 number in the corresponding input box.

5. Click the "OK" button in the operation bar to finish adding the IO instruction.

WALIT instruction

1. Select the previous line where you want to add the WAIT command line.

2. Select any waiting signal in a selection box: DI, DO, R, TIME (in milliseconds), and enter
the corresponding values.

3. Click the "OK" button in the action bar to complete the addition of the WAIT instruction.

Program example

WAITR[1]=1

JP[1] VEL=100

DO [1]=ON

DO [2] = OFF

WAIT TIME = 100

JP[2] VEL=100

21.5.2 WAIT TIME

The purpose of the WAIT TIME instruction is to delay the execution of a program (task) with

a minimum delay time of 1 in [ms].

Example:

JP[1]

WAIT TIME 1000 ‘After moving to P1, wait for 1 second after sleep, DI [1] will output the signal number
DI[1]=ON

JP[2]

JP[3]
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21.6 Program Control Instructions

Instructions:
This instruction is used for program execution control, including PAUSE suspension,

ABORT interrupt, END termination instruction
21.6.1 PAUSE Directive

This instruction is used to suspend program execution.

Steps

1. Select the previous line of the instruction line to be inserted.

2. Select Instruction — Program Control Instruction — PAUSE.

3. Click the OK button in the operation bar, and add the PAUSE instruction.

PAUSE

Figure 21-8 Pause

example:

JP[1]

JP[2]

PAUSE ‘the program is executed to this line, the program status is changed to
pause

JP[3]

Remarks: As the above program, the program moves to point P1 and then to point P2. When
the program is executed to the PAUSE instruction, the program status changes from running to

pause, and the current actual position is still at point P2.

21.6.2 END instruction

This instruction is used to end the program operation.
Steps
1. Select the previous line of the instruction line to be inserted.

2. Select instruction — program control instruction — END.
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3. Click the OK button in the action bar and add the END instruction.

END

Figure 21-9 End instruction

example:

JPI[1]

JP[2]

END ‘the program is executed to this line, the program ends, and the
program pointer returns to the first line

JP[3]

Remarks: As the above program, the program moves to point P1 and then to point P2. When
the program reaches the END instruction, the program status changes from running to ready state,
the pointer returns to the first line, the current actual position is at point P2. Press the run button,
the program will move to point P1 and then point P2, the program status will change from running

to ready, and the pointer will return to the first line.

Note: When the subroutine is called in the main program and the

subroutine contains END, then the subroutine ends and the main

program is executed.

Program example

‘Main program MAIN.PRG
JP[1]

CALL LIB.PRG

WAIT TIME = 100

JP[2] VEL=100
‘Subroutine LIB.PRG
JIR[1]

END

JIJR [2]

Remarks: The above program, the main program MAIN.PRG calls the subroutine LIB.PRG.

The execution flow is that the program moves to point P1 in turn, then calls the subroutine and
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moves to JR [1] point. End the subroutine, return to the main program, and then move to point P2,

the program execution is completed.

21.8 Assignmnt Instructions

Description The assignment instruction is divided into three parts: register operation,

coordinate system call, and global parameters.

Assignment
instruction

register Motion-global
R[1]=0 Send coordinate system variables
JR[1]=1JR [0] UTOOL NUM = 0 CNT =100
LR [1]=LR [0] UFRAME NUM = 0 L VEL =50
JR[1]=P[1] B L ACC=50
JR[1][0]=JR [1][1] L DEC =50
LR[IJ[R[1]]1=R[2] L VROT =50
etc. J..

C ... wait

21.8.1 Register Instructions

Instructions:

In China type III system, several sets of different types of registers are predefined for users to
use. Contains floating-point R registers, joint coordinate type JR registers, and Cartesian type LR
registers, of which there are 300 R registers available for users, and 300 JR and LR registers. In
general, the user assigns a preset value to the register corresponding to the index number, such as:
R[0]=1,JR [0]=JR[1], LR [0] =LR [1], and the register can be directly Used in the program.

Register instructions include R [], JR [], LR [, JR [T [, LR[]1[], P[], P[] []
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Example:

R[1]=1

R[1]=R 2]

R[1]=R[1] +1

R [1]=DI[1]

R[1]=DO [1]

R[1]=JR[0] [0]+ LR [0] [1] * R [2]-(R [3]/2+ R [4])

JR[1]=JR[2]

JR[1]=JR[2] +JR [3]

JR[1]=UR[2] *JR[3]) + JR [4] / IR [5] -JR [6])

JR[R[]]=P[1]

JR 1] [0] =JR [3] [0]

JR[1] [8]=R[1]

JR 1] [0] =P [1] [0]

JR[] [A]=JR[][R[1]] *2

JR 1] (1] =JR[1] [1] * R [2]

JR[R[1]] [R [2]] =JR [1] [0] -R [1]

JR [(R [23] + JR [1] [1D-(JR [1] [8] / P [1] [O]) * 2-21] = JR [1] -JR
2])+JR[R[1]]*P[R[1]]/ (R [1] +1)

As mentioned above, it is used for register compound operation.
Same for LR and P

Note: LR [1] = LR [2] + LR [3]. At this time, LR [1] takes the shape
bit of LR [2].
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Description  Register instructions are used for register assignment changes, etc., including
floating-point R registers, joint-type JR registers, Cartesian-type LR registers, of which there are
300 R registers available for users and 300 JR and LR registers . In general, the user assigns a
preset value to the register corresponding to the index number, such as: R [0] =1, JR [0] = JR [1],
LR [0] = LR [1], and the register can be directly Used in the program.

Register instructions include R [], JR [], LR [, JR [T [, LR[]1[], P[], P[] ]

Steps

1. Select the previous line where you want to add the registered instruction line.

2.Select instruction — assignment instruction

3. In the first input box, select the register type from the Register drop-down box.

4.Enter the register index number in the input box

5. Repeat steps 3 ~ 4 in the second input box.

6. Click the "OK" button in the operation bar to complete the assignment-register instruction

addition.

Then JR [0] [1] refers to the second axis of the

JR register index [0], which is 90

Assume JR [0] = {0, -90, 180, 0, 90, 0}

[Remarks]

The JR \ LR register supports obtaining the current robot position to the position register and
modifying the value of the current position register during the program editing process. The
specific operation method is as follows (take the motion instruction J JR [0] as an example):

Select the motion instruction J JR [0] and click “Record Joint” to open the JR [0] register editing
interface. After modifying the coordinate values, click "OK" to save the currently modified
coordinate values to the JR [0] register. It should be noted that when the JR register is used in the
motion instruction, only the joint position can be recorded, and when the LR register is used in the

motion instruction, only the Cartesian position can be recorded.
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21.8.2 Coordinate System Instructions

Instructions:

This instruction is used by the program to call the tool and workpiece number (Note: The
point is recorded in the program. If a tool workpiece is used, the tool workpiece coordinate system
needs to be added to the program) The coordinate system instruction is divided into the base
coordinate system UFRAME and the tool coordinate system. UTOOL, you can select the
coordinate system number defined in the program, switch the coordinate system in the program,

the tool and workpiece numbers are 0 ~ 15, and the default coordinate system is -1. .

Example:

UFRAME NUM =0

UTOOL _NUM =0

LP[1] VEL=50

LP[2] VEL=50

UFRAME NUM = -1, tool artifacts are not called at subsequent
points

UTOOL _NUM = -1

JP[3] VEL=50

JP[4] VEL=50

In the above description, P [1] and P [2] call the tool and the work
piece number is 0, and P [3] and P [4] points do not call the tool work
piece. You need to set the value to -1. Next works.J P [3] VEL =50

JP[4] VEL=50

In the above description, P [1] and P [2] call the tool and the work

piece number is 0, and P [3] and P [4] points do not call the tool work

piece. You need to set the value to -1. Next works.

Remarks:Callable tool work piece number is 0 ~ 15, -1 is the default coordinate system
Note: If the point recorded by the tool or work piece is called, the corresponding coordinate

system must be added to the program to instruct the trajectory movement to be correct.
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21.8.3 Global Variable Instructions Description

Global variable instructions are used to define program global parameters, which take effect

in the entire program, except those with their own parameters.

The range of motion parameters is as follows:

The difference between global parameters and local parameters is as follows:

LBL[888]
LBL [888] CNT =1
] P[1] J_VEL=100
J P[2] ‘Isthe default motion J_ACC =100
parameter J_DEC=100 ‘Global motion parameters, function downwards,
] P[3] P [1 ~ 4] use the above motion parameters
] P[4] J P[]
GOTO LBLIR&8] J P2
J P[3]
J P[4]

GOTO LBL[888]

LBL[888]

CNT =1

J_VEL=100

J_ACC=100

J_DEC=100 ‘Global motion parameters, function downwards, P [1, 3] use the above motion parameters

JP[1]

JP[2] VEL=50ACC=50DEC=50CNT =0 ‘P [2] uses its own motion parameters

JP[3]VEL=50 ‘P [3] uses its own VEL parameter. Since other parameters are not set, it still uses the global ACC
and DEC above.

GOTO LBL [888]

Steps

1. Select the previous line where you want to add the registered instruction line.

2. Select instruction — assignment instruction

3. In the first input box, select the type in the "Global Variable" drop-down box

4. Enter a value in the second input box

5. Click the "OK" button in the action bar to finish adding the assignment-global
variable instruction.

Program example
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UFRAME_NUM=1
UTOOL_NUM=1
L_VEL = 500

L_ACC = 80

L_DEC = 80

LP[1] ' Call tool number 1 and work piece number 2 and set global linear motion

parameters

L P [2] VEL =200 ACC = 60 DEC = 60 ' Use your own linear speed, acceleration
ratio, deceleration ratio UFRAME NUM = -1
UTOOL NUM =-1

LP[1] ' Call the default coordinate system tool number -1 and work piece number -1

and set the global linear motion parameters

LP[2] ' Call the default coordinate system tool number -1 and work piece number -1

and set the global linear motion parameters

The motion parameters are as follows:

Global parameter instructions are used to define program global parameters, which take effect
in the entire program, except those with their own parameters.

Usage reference [Motion parameters] section

CNT=0~100 ‘Smooth transition to 0, default is not smooth
CNT_TYPE=0/1/2/17 ‘Smooth Type

J VEL=1~100 ‘joint speed
J_ACC=1~100 ‘joint acceleration ratio
J_ DEC=1~100 ‘joint reduction ratio

L VEL=1~1000 ‘Linear speed

L ACC=1~100 ‘Linear acceleration ratio
L DEC=1~100 ‘Linear reduction ratio
L_VROT=1~100 ‘Linear attitude speed
C_VEL=1~1000 ‘arcspeed
C_DEC=1~100 ‘arcreduction ratio
C_ACC=1~100 ‘arcacceleration ratio
C_VROT=1~00 ‘arc attitude speed
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21.8.4 Arc transition CNT

Description CNT mode can be used in joint motion and Cartesian interpolation.
This parameter defines the starting position of the arc transition, and its value is a

percentage.

The path is A-> B-> C, and the arc transition function is used at point B. The value of the
mixing coefficient defines the position of the starting point D of the arc transition: AD = mixing
coefficient * AB / 100

When this parameter is set to 100, it means that the arc transition starts from point A and ends
at point C. The whole new path is completely different from the original path. When this
parameter is set to 0, it means that the arc transition function is not used.

Example:

L P[1] A point

LP[2] CNT=40 Point B starts from 40% of line AB and smoothly transits to point

C (i.e. point D, BD =40/ AB)

L P[3] C point

Special instructions: as shown
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P3 ¢

P2 8

Pl

[Signal output and smooth transition point] [WAIT wait condition and smooth transition]

LP[1] LP[1]
L P[2] CNT=50 L P[2] CNT=50
DO[1] =ON ‘At this point, the signal is output WAIT DO[1] = ON ‘At this point, the signal is
at the transition point D output at the transition point DJ P [3] “Note: If the
JPE3] WAIT condition is not met, it will stop at The P [2]
\//_—_ point wait condition is satisfied, and there is no

smooth action at this time.

21.9 Manual instruction

Description Used to enter the command line manually.

Figure 21-13 Manual instruction
Steps
1. Select the previous line to insert a manual instruction.
2. Enter the instruction.

3. Click the OK button in the action bar to complete adding the instruction.
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Product Warranty Card
Number of Warranty Card:
User Name:
Product Model: Serial Number:
Date of Lodgment: Registration number:
(The above should be filled by user)
Attachment:

Our company's products are guaranteed for one year. During the warranty period, if the
product is damaged by improper use of the user, our company will handle it as
out-of-warranty period. In Out-of-warranty condition, if the products are sent back to our
company for maintenance, only the material fee and maintenance fee will be charged. If there
is need for field maintenance by engineers of our company, the material fee, travel fee and

maintenance fee of XXX yuan per day will be charged.

Chongging Huashu Robotics Co., Ltd.

Customer Service Department

Attention:
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1.Register with our company before using the product.

2.The product is protected by copyright. The software and hardware technical data of the product

shall not be disclosed to third parties without authorization of our company.

3.The software and hardware of this product shall not be disassembled or modified without

authorization of our company.

4.Pay for the product on time as required in the contract.

Use this card with invoice.

This card must be handed over to and kept by the end user, so that end user can enjoy after-sales

service provided by our company.
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._______________________________________%{______________________________________________________________________________________________________________________________________

Product Registration Form

Number of Warranty Card:
User Name:
Product Model: Serial Number:
Date of Lodgment: Registration number:
Supplier of the product:

User signature (seal):

(Please send this copy back to our company for registration as soon as possible, so that you

can enjoy after-sales service provided by our company)

This card must be handed over to and registered to our company by the end user, so

that our company can provide service to this product.
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Maintenance Record

Maintenance
Time

Maintenance Content

Maintenance
Staff Signature
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Get more by scanning the QR Code

Chongqing Huashu Robetics Co., Ltd.
Tel.: 023-88537708
Fax: 023-88537332

Eamil: huashu@hzncc.com
Website:www.hsRobotics.cn www.huazhongenc.com
Add.: 69 attached to 5 Shuitu High and New Tech Industry Park, Beibei District, Chongqing City


mailto:huashu@hzncc.com
http://www.huazhongcnc.com
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