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Foreword

About this manual
This manual introduces how to ugdRA® teach pendant to operate the industrial robot
system based on the AIR type industrial robot.

Prerequisites

safetyinstructios of the product carefully. Users must understand the safety knowledge and

basic operation knowledge before using the teach pendant.

Please read the following documents when necessary:

p> )

"ARL Programming Manual"

A "XX type industrial robot manipulator manual

A "XX type control cabinet manual
Target groups

A Operators

A Product technicians

A Technical service personnel

A Robot teachers

Meaning of common signs
The signs and their meanings in this manual are detailed in Table 1.

Table 1 Signs used in this manual

Sign Meaning

Failure to follow thestructios may result in an accid
causing the severe or fatal injury or thelogezg o

property.
Danger
Failure to follow thestructios may resulting in mode
injuries or minor injuries, or only material dama
. occur.
Warning

Prompt for the environmental conditions and in
things or shortcuts you shall pay attention to

Caution
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Sign Meaning

Prompt for additional literature arstructios for
additional information or more detailed op

instructios
Prompt

Manual description

The contents of this manual are subject to supplementation and modification. Please visit
"Download Center" onwlebsite regularly to obtain the latest version of this manual in a

timely manner.

Website URhitp://robot.peitian.com/

See Table 2 for manual related information.

Table 2 Related information of this manual

Iterm lllustrate

Manual name AIRTP teach pendant operation manual
Manual number UMP050700000001

Manual version V45.0

Software version 2.65

Revision history

The revision history containg$itreeictios for each document update. The latest version of the

document contains updates to all previous versions of the document.

Table 3 Signs used in this manual

Version Publication date Modification description
V4.1.1 2019.12.24 The corresponding software version is upgrade
255t02.6.1
V4.1.2 2020.06.30 The corresponding software version is upgrade
2.6.1t02.6.2
The corresponding software version is upgrade
V4.3.0 2020.10.30
2.6.2t2.6.3
The corresponding software version is upgrade
V4.4.0 2021.03.15
2.6.3t02.6.4
V4.4.1 2022.01.11 Added "User Security DO Application Scenario
The corresponding software version is upgrade
V4.5.0 2022.03.31

2.6.4102.6.5
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Symbol convention
See Table 4 for the symbols and conventions used in the document.

Table 4 Symbol conventions

Format Meaning

<> Button names are indicated with angle brackets '<>', such asYaghthon'.

The square brackftsridicate the names of windows, menus, and data tables, sy
'‘pop up thfNew Uségwindow'.

Multiplelevel menus are separated by '/'. For example, 'File/New/Folder' repres
menu item 'Folder' under tharei ‘New' under the menu 'File'.
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1  Safetyprecautions

The robot owner and operator must be responsible for their BeticsRighyptics Co., Liglnot responsible for
the safety of the robot. The user must pay attention to the use of safety equipment when using the robot and must

abide by the safety provisions.

1.1 Use environment

Robot could not be used in below environments

A Burning environment
A Potential explosive environment
A Radio interference environment

A In water or other liquids

1.2 Safety operating procedures

Teaching and manual operation of the robot

A Please do not operate the teach pendant and operation panel with gloves

A Use lower speed multiplier to jog the robot for better controllability.

A The movement trend of the robot should be considered before pressing the jog button on the teach pendant.
A Itis necessary tomsider the movement trajectory of the robot so as to avoid interference.

A The area around the robot must be clean and free of oil, water and impurities.
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2 Overview of the teach pendant

2.1 Overview

The Robot Teach PendanT@IR a handheld device for operating and controlling the robot. The weight of the AIR
TP Teach Pendant is 1.2kg. It can be used by hand or placed flat on the desktop. It is usually placed directly above

control cabinet wh stored (refereriéigure-1) or hang on the side of the control cabinet.

Teach pendant

Control cabinet

Teach pendant-control
cabinet connection cable

Figure-1Where and how to place the robot teach pendant

A If the teach pendant is placed incorrectly, the teach pendant may fall or be damaged.
Caution

Normally, the teach pendant is operated in a handheld mode. Users who are accinstodestidpenigtion
need to hold the teach pendant with their left hand, and then use the right hand to operate the buttons and touch

screen on the teach pendastrddommended holding method is sheiguaré@-2.
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Figur@-2 The correct posture of holding the teach pendant

2.2 Label description

The position of the nameplate and matching label of the teach pendarfigus&esvn in

Nameplate of teach pendant

Matching label of teach pendant

Figure@-3 The position of the nameplate and matching label of the teach pendant

2.2.1 Nameplate of Teach Pendant

Please refer Figure?-4 for thecontentsf the nameplate of the teach pendant, which contains the product model,
version number, production date and other information. The serial number of the teach pendant will be printed on t

nameplate when the product is shipped.

7

BCRHEEALZAR BE’AEJ\

Peitian Robotics Co., Ltd.
TYPE:AIR-TP
SN:Ns|n“""|“.z‘l”l]‘lwn‘.“l “ |” ”ﬂ

24V /0.4A/DC IP 65
\VER:R1.2 DATE:2015-08 /

Figur@-4 The location of the nameplate of the teach pendant and the matching label
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2.2.2 Teach Pendardiring label

Please refer fagure-5 for thecontent®f the matching label of the teach pendant, please confirm:
A The serial number of the teach pendmii@-5is consistent with the serial number on the nameplate of the
teach pendant;

A The serial number of the control cabfiiguie?-5is consistent with the serial number on the nameplate of
the connected control cabinet.

e N
FBRIEFIEARCSII AT RISHBVEFHIR, BT
ESITHERECA AFENERER T AFmFS,.

To avoid bugs caused by misusing different ARCS software versions,
the teach pendant and the control cabinet must be matched as below.

THERFS:

Teach pendant S/N
EHIERYS:
Control cabinet S/N
& J

Figure-5The position of the nameplate of the teach pendant and the matching label

2.3 Composition

The position of the components of the teach pendant is-guné@6jrand the description of the corresponding

components of the teach pendant is shbalriel.

1. Mode switch key 4. Emergency stop button

2. USB interface
protection cover

3. Indicator

7. Display (touch screen)
6. Function button

5. Control button

10. Teach pendant
connection cable

(a)Front view

11. Stylus

(b) Top view
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9. Multi-grip handle

8. Enable button

(©) Right side view
Figure-6 Contentsf the components of the teach pendant

Table-1 Description of the components tefittie pendant

No. Name Description

1 Mode switch key Manual high speed, manual low speed, automatic three modes
USB interfac )

2 Protect the USB interface

protection cover

3 Indicator light Indicate power, operation and error status

Press the emergency stop button, the robot stops moving; after the robot
4 Emergency stbptton | turn the button clockwise and manually clear the error alarm to release th
stop state and return to the normal state

5 Control key Run the program and manually control the movement of the mechanical uni

6 Function keys Provide shortcut keys for some functions

7 Display (touch screer] HMI operating area

8 Enable key For specific usage, please refer to Chapter 2.3.2

9 Multigrip handle Haneheld part, refer Fogure-2 for holding posture

10 Teach pendar The cable has been connected at the factory, no user connection is requ
connection cable default connection is on the left.

11 Stylus Used to tap the touch screen

Next, the use of several commonly used components will be described in detail.

2.3.1 Mode switch key

Refer té-igure-7 for the three modes of the mode switch key on the upper left of the front of the robot teach pendan
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Mode switch key

Figure-7 Mode switch key

¥ @ Il |m

Figure@-8 Running status bar

The mode switch determines the mode status by turning the key. It is located at the upper left of the teach pendan

main function is to switch the mode. There are three main modes providédiidier to

Table2-2 Mode switch key description

Name Description function

Turrthe key to the left to switch to manuaspégid mode, and the|

Manual high control mode icon status in the "running status bar" of the tead

speed mode .
pendant (refer Fagure-8) is .

Turrthe key to the middle to switch to manual low speed modg

Manual low control mode icon status in the "running status bar" of the tead
speed mode o

For detailed functions, please|

M refer to Chaptérl.4
pendant is == "

) Turrthe key to the right to switch to automatic mode, the statu
Automatic control mode icon in the "operation status bar" of the teach pe

mode @ i

Two keys for operating mode switching are usually provided. Please keep them properly to avo

Caution

2.3.2 Enable button

The enable buttons can be installed onahedbftsides of the rear housing of the teach pendant. The default

installation is on the right side when leaving the factory, as-ghae6in

Steps for usage:



Overview of the teach pendant AIRTP teach pendant operation rh¢

StepMWhen the enable key is fully released, the natural state is the first key position, and the robot is not enabled ¢

cannot be operated.

StepZGently buckle the enable key (located on the right side of the teachiger@&htarmake it stay in the
second key position, and the robot is then @néadliekl’ sound is heard). At the same time, the lightning
icon in status bar is displaye "'s (highlighted), the "Run" indicator of the control cabinet turns on, and

then manual operation can be carried out (you need to keep pressing the enable key).

Enable button

Figur@-9 Teach pendant endhléon

[ 09:59:40 C ded! T v, . w A
47{ CONT 3% gg opysucceede® & B> = 3

Run Monitor File System Expand

Figure@-10Enable status bar

Step3ontinue to press down firmly. At this time, it is the third key position. The robot is enabled (a "click" sound is
heard), and the lightning icon in the enable statusHigur@ek) is displayed c: (gray). The "Run"

indicator light of the control cabinet goes out.

StepAlVhen the enable key is in the second key position, release the key to return to the first key position, the robo
disabled, and the lightning icon in the enable status-imaré@dé) is displayed c: (gray).
2.3.3 Control keys

There are two ways to operate the robot mptezslyrefer to Chagtéo.1

A Singleaxis mode operatio Each axis can run forward or reverse independently.

Cartesian mode operatio TCPTool Center Pgirtbot end execution point) moves forward or backward al
axis of the coordinate system.

=)

Tool mode The user can control the TCP of the manipulator to move linearly along the pt
negative direction of the X/Y/Z axis of the tool coordinate system, and can als
TCP of the manipulator to rotate around the X/Y/Z axis of the teabysterdinat

Refer té-igure@-11for thecontent®f the operation control keys when running the robot manually. The corresponding
functions and meanings of each key (iragiagteode and Cartesian mode) are shiabi€i8. "System sidebar

(axis indication)" is related Please refer to £h3jmenstructios.
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Figur@-11Teach pendant control keys

Table-3Operatingstructios for teach pendant control keys

Axis indication in single axis- main axis mode
Axis indication in single axis and Cartesian-

S main axis modes
D ﬂﬂ \ l Axis indication in external axis mode
N N

= H I J1 E1

= = 2 vy B

= H - J3 7z B
— —/ |

= A 4 / J4 A H
—~ = |

= A + / J5 B E5

= H +]/ % c

Sign

Single axis mode

Cartesian mode

Tool mode

Start running program operation

Pause program operation

the
moveorward

Control a certain axig
manipulator

1

Control the TCP point ofrtaripulatdp
move in the positive direction of the X
Y axis, or Z axis, and also control th
point of thenanipulatoto rotate aroun|
the Z axis, Y axis or X axis

Control the TCP point ofrtheipulatdo
move along the positive direction of {
Y, or Z axis of the tool coordinate sy
and also control the TCP point o
manipulatdio rotate around the Z, Y
axis of the tool coordinate system

Control a certain axig
the manipulator
negative movement

fo

Control the TCP point ofrtaripulatdp
move in the negative direction of the )|
Y axis, or Z axis, and also control th
point of thenanipulatoto rotate aroun|
the Z axis, Y axis or X axis

Control the TCP point ofrthaipulatdp
move along the X axis, Y axis, O
negative direction of the Z axis of th
coordinate system, and also control th
point of thenanipulatoto rotate aroun
the Z axis, Y axis or X axis of the
coordinate system

2.3.4 Function keys

Please refer to Chapt8rXor the configuration and usage of all buttons on the left side of the front of the teach

pendant.

2.3.5 Emergency stop button

The emergency stop button is located at the upper right corner of the front of the teach pendrgrés shown in
12 The emergency stop button is when an emergency occurs, the user can quickly press this button to achieve

protection.
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Emergency
stop button

Figure@-12Emergency stop button of teach pendant
Steps for usage:

Steplin case of emergency, press the emergency stop button, the robot will stop niowesgagedidoé the
teach pendant displays the relevant alarm information of "Teach pendant emergency stop button is pressed"

refer tdrigur@-13 The "Alarm"” indicator of the teach pendant turns red.

¥ @ O # Rt Foegounc [@ worD [® rFLaNGE @& W 140127

f - ~ . LV
Z‘7 CONT 3% ao 14:01:24 TP emergency * E; ’ S PR
V okt 13 button was pushed. Run Monitor File System  Expand

Figure@-13Teach penddimessage bar" alarm

StepAfter the robot movement stops, turn the button clockwise to release the emergency stop state, the emergent
stop button pops up, click ,‘,“,,'“'icon in the message bar of the teach pendant to manually clear the

relevant alarms, @hd "alarm" indicator of the teach pendant goes out, Return to normal state.
2.3.6 Indicator

The indicator light is located on the upper right side of the front of the robot teach pefidan®-Rifer to
specific locatiorEhere are three indicatposver supply, operation and alarm. The meanings and functions of each

are shown ihable-4.

Table@-4 Teach pendant indicator light description

Sign Description

Power supply After the teach pendant is activated, the white light is on

Run Duringnanual or automatic operation, the green light is on

Error When there is an alarm, the red light is on

2.3.7 Stylus

It is recommended to connect the stylus to the teach pendant through a cord to prevent loss. The position of the cc

hole is shown Figure?-14

10
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Cord hole of stylus

ElII=

OEEBEE

Figure@-14AIRTP Teagbendant stylus

2.4 Connect the control cabinet

For the connectioatween the teach pendant and controls of different models, please refer to "XX Control Cabinet

Manual".

A Incorrect connection may cause the teach pendant to be unusable or damaged.

Caution

11
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3 Login Interface

3.1 Logirpermission

When started for the first time, you must log in with the teacher permissionFagis8dwn in

I System Settings

Log in a s d f 9 h j k | «

v OEM e

= EL S AL
il dT10tLbtr1r1110L101
=1 =N 2 Wi R N Sl (00) AW K&
Local:213.65.69.10 > I \ L ; — Eng.
RC:213.65.69.1 =

HMI Version:2.6.5.231010_rc
ARCS Version:2.6.5.231010_rc
MachinelD:eb:7a:52:78:c0:46

Figur&-1HMI login interface

Teacher permission:

You can write the robot operating programs, and modify some parameters. The initial login password is "PEACE".
Operator permissions:

You can view the robot's position parametgpertihg conditions, without program/parameter modification

permissions. The initial login password is "LOVE".

@ For other related login passwords, please contactsalgsaftersonnel.

Prompt

3.2 Login interface related settings

ClicksSystem Settingbutton at the top left showRigure-1, and a dregown list will pop up, as shown in
Figure3-2. You can perform operations such as "System Upgrade", "Import Authorization" and "Configure IP". Pleas

refer torable3-1 for related descriptions.

13
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I System Settings

t System Upgrade

Import Authorize

Configure IP

(I8 E23 3% B41 B5i1 EON B78 B8 KO BO

Restore ARCS

Restore HMI a s d f 9 h j k | +

Figures-2 <Settings> list of login interface

Table3-1 Description of "Settings" on the login interface

Name

Description

System Upgrad

The "system upgrade” method here is the same as the "version update" me&h62 yoCGlcapter
directly refer to it

Authorized guid

The "import authorization" method here is the same as the "authorization import" meh@é in
you can directly refer to it

Configure IP

Click théSysten$ettings Configure 'IBption ifFigure3-3, and the dialog box showFignre-3 will
pop up, in which you can view, configure or change the IP addresses of HMI and ARCS

controller IP address | 213.65.69.10
HMI IP address  213.65.69.1

Configure

Figure3-3"Configure Tpopup window

Restore ARCS

Click on the [Settings/Resi®€Foption ifrigure3-2, a prompt box will pop up as shdwigure-4,
click<Yes> and the control cabinet configuration will be restored to the state of the last succe
Any modifications made after the lastpowat be lost.

N

Info A

ARCS setting will restored to the state

® of last successful startup. The changes
made after last startup will lost and will
take effect after restart

Yes Cancel

Figure3-4 [RestordRCEPopup Window

Restore HMI

Click on the [Settings/Res#dA¢ option ifrigure3-2, a prompt box will pop up as shdwgures-5,
click<Yes> and the configuration of the tpanobant will be restored to the state of the last succg
startup. Any modifications made after the lasbpovilebe lost.

Info X

HMI setting will restored to the state of

® last successful startup. The changes
made after last startup will lost and will
take effect after restart

Yes Cancel

Figure3-5[RestoréiM] Popup Window

3.3 Login interface information

14
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The information ($&gure3-6) displayed in the bottom left corféguns-1includes HMI version number, machine

code, etc. More detailed information can be found in "System Information”, please 8&#et to Section

Local:213.65.69.10
RC:213.65.69.1
HMI Version:2.6.5.231010_rc

ARCS Version:2.6.5.231010_rc
MachinelD:eb:7a:52:78:c0:46

Figure-6" Configure IP" window

15
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4  Main Interface

4. Workpiece coordinate system

5. Tool coordinate system

3. Task management

2. Mechanical unit

6+ Axis control mode status

@ 0™ L1

17 7. System soft keyboard
W 10043—— g

1+ Running status bar Foregroun | @ waoRrLD |4 | ol W System time
4?" — g :D 10:03:58 Logged in to OEM i ;:; uv -‘; S E;:d 12‘ Menu Bar
9. System up/down enable status—r
10. JOG operation parameter 14. System sidebar
display column {axis indication}
11, Maessage bar 13+ Main window
Welcome

Robot Control System

Figuret-1 Division of function zones on main interface

Tablet-1 Description of function zones on main interface

No. Name Description
1 Running status bar To display the current system running status. For details, please refed to
) ) To display the name chaswiéthing of mechanical unit in the current chann
2 Mechanical unit . .
details, please refer tatiad.2
3 Task management Display and set the current task, please refer talGfaptetails
4 Workobjeatoordinate Display the currembrkobjeatoordinate system, please refer to Chéfuer
system details
5 Tool coordinate system | Display the current tool coordinate system, please refer4dfdrageénils
6 Axis control mode statug Display the current axis control mode, please refer t.€bagtnils
7 System soft keyboard | To display and set the system time. For details, please refet.fo Section
8 System time To display and set the system time. For details, please refet.& Section
9 System enable/disable | System enable/disable status display icon when manual, system enable/
status button when automatic. For details, please refer td.Section
10 JOQperatioparameter | To set and display the running parameters of the current JOG. For detailg
displayolumn to Sectiod.10
To scroll to display the latest system message, being the entry of the sys
1 Message bar . . )
interface. For details, please refer to 8ektion
12 Menu bar To provide various function options. For details, please refe4.t?Section
13 Main window Display zone of function interfdease refer to Sectia

17
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No. Name Description
14 System sidebar (axis The contents of the axis indication correspond to the function buttons on
indication) side of the teach pendant. For details, please refer th13ection

4.1 Running status bar

Thecontentsf the running status bar is showigimel-2, which mainly contains 4 types, repres@uaiiguous

Mode Stattis'Cycle Mode StatU$rogram Running Statasd'Control Modérom front to back.

¥ @ Il ™
Figuret-2 Running status bar
4.1.1 Continuous mode status
"Continuous mode status" includes 3 types, as Satteh2nFor switching between different statuses, please

refer to Sectiénl

Tablel-2 Description of 3 types of "Continuous Mode Status

Icon Meaning
3 The program is in continuous running status
N

The program is in single step running status

[{

The program is in segment debugging running status

4.1.2 Cyclienode status

"Cyclic mode status" includes 2 types, as shalld-81For switching between different statuses, please refer to

Sectiorkb.1

Tabléd-3 Description of 2 types of "Cyclic Modé Status

Icon Meaning
O The program is in cyclic running status
® Theprogram is in single running status

4.1.3 Program running status

"Program running status" includes 4 types, as StabMh4nFor'Loading" and "Stop" of the program, please refer

to Setion5.1and Sectidh 2 For'Pause” and "Run” of the program, please refer t8.3&tion

Tabléd-4 Description of 4 types of "Program Runnifig Status

Icon Meaning
O The program is in unloaded status
. The program is in sstgtus

| | The program is in pause status

18
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Icon

Meaning

>

The program is in running status

4.1.4 Control mode

"Control mode" includes 3 types, as shiainéd. For switching between different modes, please refer to Section

231

Tablé-5Description of 3 types of "Control'Mode

Icon

Meaning

Description

Manual higkpeed control
mode (T2)

It is used for test running. The teach pendant will run at programm
in this mode

Manual low speed control
modgT1)

It is used for test running and teaching. PTP movement speed lim
and CP movement speed limit is 250mm/s

utomatic control mode (AU’

It is used for running. The teach pendant will run at programmed g
this mode

4.7 Mechanical unit

When there are multiple mechanical units, it is used to switch the mechanical unit currently manually controlled by

controller (refer Fagurel-3 andFigurel-4). For the specific setting method, please refer to theatiinki

Linkage Operation Manual".

R1

Foregrounc I. WORLD ‘fﬂ tool3 a Ty

alily

Figurel-3 Display position of channel mechanical unit name

Mech Unit X

@ R1

Figurel-4"Mechanical uhgelection interface

4.3 Channel task management

Frontend tasks support loading any progranbagkéed tasks only support loading programs that do not contain

motion instructiongfer td-igurel-5 andFigurel-6. (For example, the background task can be used to load and run

programs including logic operations, TCP/IP communication and serial communication, and to calculate the variab

data or external equipment required by the foreground task for communication).

R1

Foregrounc P. WORLD }ﬁ tool3 & San

Ll g

Figurel-5 Task management

Channel Task Management X

@ [1] Foreground Task 1

(O [2] Background 1 Task

\ Run \ | Pause ‘ I Reset ]

Figurel-6 "Task ManagemSelect interface

19



Main Interface AIRTP teach pendant operation rh¢

>

Theserial number of the foreground task corresponds to the serial number of the channel,
foreground task 1 corresponds to the mechanical unit in channel 1, and foreground task 4
the mechanical unit in channel 2. However, wisendbmmand is used, the created mechani
can be arbitrarily selected in a foreground task, thereby releadimgribebraiing relationship
between the serial number of the foreground task and the serial number of the channel.

A In automatic mode, pausing, starting, and resetting of the foreground channels are operal
on all foreground channels, without affecting the background channels. Starting, pausing,
of the background channels are operatiomsgzbdnly on the current background channel, w

Caution affecting the foreground channels.

A In manual mode, you can set theefitdrthannel to start or pause through the parameter
'START_CHANNEL_T1T2' in the iffSyfaem/Parameter Configuration]GWwheh the paramet|
value i§CurChanrjelt means that only the currentémahchannel task will be started in manu
mode; when the parameter value is 'All Channels', it means teatlathimonel tasks will be
started in manual mode.

>

Alarm clear is to clear the alarms of all channels.

4.4 \Workobjeatoordinate system

Select and display the workpiece coordinate system selected by the user in the cynefet iGgurede

andFigurel-8, BASH] is selected), and the method of selecting the coordinate system can refel @4Chapter

R1  Foregoun || ® woRLD |*®  tool3 @& W 1000:29

alada

Figurel-7 Workobjeatoordinate system display position

}0’ WORLD

WORLD B

BASE[0]
BASE[1]
BASE[Z]
wobj0
wobj1
wobj2
wobj3
wobj4

wobj5 ]

Figurel-8 Workpiece coordinate system display position selection

4.5 Tool coordinate system

Select and displiag tool coordinate system selected by the user in the current JOG rrayledrSfento

Figurel-10 FLANGE is selected). For the method of selecting the tool coordinate system4réfeBto chapter

R1 Foregrount I‘ WORLD }ﬁ tool3 a’ iy 10:00:29

ahaim Iy

Figurel-9 Tool coordinate system display position

20
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m‘ tool0

FLANGE

tool8 |Tr

Figuret-10Tool coordinate system position selection

4.6 Axis control mode status

Select and displawg currently selected axis control mode (Fefardbll, Figurel-12andTablel-6). For the

method of selecting the axis control mode, please refer 4010Hapter

R1 Foregrounc L!‘ WORLD m‘ tool3 a Ty 10:00:29

Figurel-11Axis control mode status display position

v
B 0 failed, please t;y to reboot y E | Singls-axs b
o, ' | 2 Y
40” CONT 3% n 12 System. ‘ Bie Q) Cart...odel seem Expand

x Tool mode

® O ™ R Foegounc @ woRLD |#) FLANGE @& W 1344:38

Welcome
Robot Control System

Figurel-12Axis control mode state position selection

Tablel6 Introduction to 3 states of "Axis Control Mode State"

Icon Meaning
a The currently selected axis control mode is single axis mode
‘}J The currently selected axis control mode is Cartesian mode

X The currentelected axis control mode is tool mode

4.7 System soft keyboard

21
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Select ™™ "icon shown fRigurel-13in the menu area on main interface to display or hide the system soft

keyboard (s&ggurel-14), or click any editable box to call out the system soft keyboard.

Rt Foregounc [ @ worD [ oz & | W | 10002

Figurel-13The location of the system soft keyboard

v 0O ™ R1 Foregrounc B WORLD m tool0

!
5 Package ng nas less than 2 - — - wa
% CONT 3% 0 hours left. After the 4 E;‘ S LA
off

B o o . Run  Monitor  File System  Expand
authorizatinn axnires the ®

See | 10:04:38

1 2 3 45 6 7 8 9 0

S
3
>
t

Welcome st Z X ¢ VvV b

J3
Robot Control Sys '+ -l /= () 4w »
J4
1 1'1 1 > e
< > 7 1 @ # $ % A& .
11 L | Ef'i J6

Figurel-14System soft keyboard
4.8 System time

Click 14:15:144 “icon in the top right corner on main interface td"piopeupetting” dialog baxiguret-15

displaying the specific date and time. You can set the date and+fra@di8iriuttons on the left and right of

the number.

Time setting X
Year | — | 2000 | +
Month | — 12 +

Day | — 29 +
Hour | — 10 +
Minute | — 03 LS
Second | — 06 +
Applicate

Figurel-15Time setting dialog box

49 System enable/disable

"System Enable/Disable" includes 2 statuses, asThio@7in

22
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Tablel-7 Description of 2 statuses of "System Enablé/Disable

Icon Meaning
+ (brightness The system is in the enabled status
14 (orey) The system is in the disabled status

For enable/disable method in maiodal, please refer to Se2tidriand Sectiah 3.2

In auto mode, click the flash icon in the enable statukipargs#@), the status will be switched T. 4 "

(gey) to" ¥ (high brightness), indicating that the enable is successful.

4.10 JOG running settings

. CONT 3% . . . . .
Click' ° "icon in the upper left corner on main interface t6J@@ upnning parameter setting

dialog box, as showfigurel-16 It mainly includes the settings of axis control mode, speed, step, tool, coordinate

system and other related parameters.

JOG X

@ Single-axis (O Cartesian model (O Tool mode

@ Main-axis Mode (O Extern-axis mode
. M [l
Speed override EL i | i 77‘3%
Tool FLANGE v
Coordinate system WORLD v
(O Linkage

Figuret-16JOG running settings interface

4.10.1 Axis control mode

The user can select multiple axis control modes when conralipgldteRefer t&igurel-17. For details, refer

to Tablet-8.

@ single-axis O Cartesian model O Tool mode

@ Main-axis Mode O Extern-axis mode
Figurel-17Axis control mode options

Tablel-8 Description of axis control modes

Options Description Remarks

The user can control each rotation axisnafipelatdop move in a positive ¢
negative direction Can only choosg

Singleaxis mode ) ) ) ]
In this mode, the "axis control mode status” icon at the top of the main | one of three

P~
the teach pendant is displaye &
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Options Description Remarks

The user can control each rotary axisnartipelatdo move in a positive or
Cartesian mode negative direction. In this mode, the "axis control mode status" icon at 1

LY

the main interface of the teach pendant is displ. ~~1as "

The user can control the TCP of the manipulator to move linearly along
or negative direction of the X/Y/Z axis of the tool coordinate system, an
control the TCP of the manipulator to rotate ari¥# ees of the tool
coordinate system

In this mode, the "axis control mode status" icon at the top of the main

the teach pendant is displaye X 3

Tool mode
[N
Figurel-18The positive and negative directions of each axis of the tool d
system
Mainaxis mode The user can control thédxis movement of the manipulator

Can only choosg

Externadxis mode | The user can control the extendiakis-movement of thanipulator oneof two

When JOG is in Cartesian mode or tool mode, the posture will continue to rotate, but the A, B,
time position interface may not change continuously. This is caused by the way of exgylességl H
Prompt is a normal phenomenon.

4.10.2 Speed override

The speed override ohtheipulataran be adjustedrigurel-19 and can also be adjusted b and "
buttons on the left side of the teach pendant (this method does not affect the use ofthbuttensond the

left and right sides of the speed override bar Key to adjust the speed).

Speed override - + (3%

Figurel-19Speed setting

A The adjustment effect of cIickin‘ﬂ and" V-8 buttons is: micro spéed speedl %5%100% (where:
1%5% is changed in 1% increments, ab@08%4s changed in 5 % Is incremental change).

The adjustment effect of long pressi’f@“ﬂand"" buttons: the speed continuously
increases/decreases.

>

Micrespeed and lespeed performance

Tablel9 Micrespeed and lespeed performance

Operating mode | Speed override performance

The program rung In T1, T2, AUTO mode, all run at 1% speed
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Operating mode | Speed override performance

T1: Lowpeell 0.5DEG/MM; Slight spe@€dlDEG/MM (speed override for stepping action is 1|

JOG operation T2: No action

AUTO: No action

Speed override performance when operating mode switching

Tablel10Speed override performance when operating mode switching

Operation mode switching method Speed override performance

TE>T2 Speed multiplier reduced to 3%

T2>T1 Speed magnification unchanged
TEAUTO Speed magnification unchanged
AUTST1 Thespeed multiplier will decrease by 3%.

4.10.3 Tool

The tool coordinate system selection interface is Bigunad-20 which can implement the coordinate system

selection of the current tool. The flange coordinate system is the default tool coordinate system defined by the sysi
The coordinate system data of other tools are customized by the user. For the plesismnefethindSection

551

' tool0 ‘

JOG tool1 l
tool2 ‘
@ Single-axis 903
toold
tools
@ Main-axis Moc i
Speed override o1/
tool8
Tool FLANGE v
Coordinate system WORLD v

(O Linkage

Figuret-20Tool coordinate system selection interface

Tablet-11Tool description

Name Meaning Definition

A The flange coordinate system is the axis coordinate syste

FLANGE o \ 6th axis

$C7 Bvars :
Flange coordinat] ,\@ - A The origin is at the center of the flange surfaessithand-Y
system axis rotate with tieeaxis rotation, and thexs is perpendiculg

to the flange surface upward
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Name Meaning Definition

A Its origin is the tool center point (TCP, Tool Centre Point)

- A The sixth axis of the robot is connected to the working po
§| E i end effector. The movement trajectory programmed by th
< actually the trajectory of this point

tool

Tookoordinate

svstemn A Unless otherwise specified, the coordinates of TCP are r¢
y e mci — theworkobjeatoordinate system
A The specific coordinate system can be customized by the

must meet the rigiand rule

4.10.4 Coordinate system

The coordinate system is used to select the coordinate system referenced by the current manual control. The man
reference coordinate system selection page is Bioawa-2il For detailed description of each coordinate system,

please refer Tmblel-12 The user can also customize the coordinate syste.5Chapter

o
10G WORLD _
BASE|0]
BASE[1] ‘
@ Single-axis CBASE[2J :
wobj0
@ Main-axis Mocwobj1
wobj2
Speed override wobj3
Tool il
wobj5 B
Coordinate system | WORLD >
(O Linkage

Figurel-21Manual reference coordinate system selection interface

Tablel-12Coordinate system description

Name Figure example Description

A Also called absolute coordinate system, it is an invari
Cartesian coordinate system with reference to the ea
is the origin coordinate system of the robot coordinatg

f

-Ji%g . .
- ,9* i and thevorkobjeatoordinate system

WORLD A When the manipulator is configured with an external

<SS,
s

World coordinatg < “ axis for overall movement, the absolute coordinate sy,
system U-- ' position does not change with the manipulator

The absolute coordinate system is generally customiz
the user. In the default configuration, the world coord
system is located at the foot of the robot to describe {
position of the mechanical unit

>

f

)

e /s
BASE '%V system, the inherent coordin configured with three
Base coordinate ) = system on the robot body | mechanical units at mo
system - . A Fixed at the feet of the robot correspond.ing to three
using the world coordinate | base coordinate systen|
system as the reference dat| Basf@\1\[2], Basf) is

Also called robot coordinate| one channel can be

-
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Name Figure example Description

which can be used to illustrg the base coordinate
the position of the robot system of robot,
Basgl]\[2] is the base
coordinate system of
position
machine/conveyor/basg
axis.If the latter two
mechanical units are
configured, the user cal
select Ba§B\[2]

>

The coordinate system used
describe the position of the
workobjectaking the world
coordinate system as the
reference datum. In the defq
configuration, it coincides wi
the world coordinate system

Theworkobjeatoordinate
system is also the user's
programming coordinate
system, and the coordinates|
the teaching point stored by
user are the coordinate valu
in this coordinate system

ol
>

wobj

Workobject
coordinate
system

A Theworkobjeatoordinate
system can be specified by {
user in the world coordinate
system according to the
programming convenience

4.10.5 Other

The "Linkage" and "JOG collision detection” in the "JOG" operating parameter setting di&iggreb2refer to

are not currently supported.
(O Linkage

Figurel-220ther option settings

4.11 Message bar

The "Message Bar" on main interface of the teach mhwantdgigurel-23 For details, please refgiatde
413

Bo é
B 0 10:04:45 Screenshot to/

Figurel-23Message bar
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@ Currentalarm () Historical alarm = Time order Unlimited ~
Time Type Content

1 | 2000-12-29 10:04:45 Info  Screenshot to/screenshot/HMI_20001229_009.png
2 | 2000-12-29 10:04:29 Info  Screenshot to/screenshot/HMI_20001229_008.png
3 2000-12-29 10:03:49 Info  Screenshot to/screenshot/HMI_20001229_007.png
4 | 2000-12-29 10:03:26 Info  [3086][0]Servos were disabled
5  2000-12-29 10:03:23 Info  Screenshot to/screenshot/HMI_20001229_006.png
6  2000-12-29 10:03:21 Info  [3085][0]Servos were enabled.
7  2000-12-29 10:03:08 Info  Screenshot to/screenshot/HMI_20001229_005.png
8  2000-12-29 10:02:54 Info  Screenshot to/screenshot/HMI_20001229_004.png
9  2000-12-29 10:02:17 Info  Screenshot to/screenshot/HMI_20001229_003.png
10  2000-12-29 10:01:28 Info  Screenshot to/screenshot/HMI_20001229_002.png
11 2000-12-29 10:00:30 Info  Screenshot to/screenshot/HMI_20001229_001.png
12 2000-12-29 09:59:40 Info  Copy succeeded!
Page 1 0of 2 Last5 Next 5 << >>

Figurel-24Message list

Tablel-13Description of syster@ssage

Icon Description
Bo Warning type messages and quantity
Qo Error type messages and quantity

Current message, displaying the latest message, including time and content. Cl
button can display or hide the message Fg(seie24)

10:04:45 Screenshot to/

é Clear warning button to clear all current warnings

The message list (Bepirel-24) includes options such as message category, time sequence, message type and

message content. For relevant description, pleaseatsélb

Tablet-14Description of message list

Name Description

It is used to select whether the displayed content is "Current Warning" or "Historical War|

Message categor
g gory details, please refer to Sedtibh 1

] When displayed as current warning: You can change the time sequence of the warning ¢
Time sequence/set

time When displayed as historical warning: You can set the start/end time of the warning disp,

please refer to Sectlohl.2

Through the setting, you can select the warning type to be displayed. For details, please

Message type
gep 4.11.3

Message content | It displays the specific contents of the warning. For details, please ref#érith4&ection

Page turning buttor] You can page up and down with "Previous" and "Next"

4.11.1 Message category
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The message categories are divided into "Current alarm" and "Historical alarnfFigaset2®andrigurel-

26 The user can choose it according to the needs.

@ Currentalarm () Historical alarm | Time order

Unlimited ~

Time Type Content
1 2000-12-29 10:04:45 Info  Screenshot to/screenshot/HMI_20001229_009.png
2 | 2000-12-29 10:04:29 Info  Screenshot to/screenshot/tHMI_20001229_008.png
3 | 2000-12-29 10:03:49 Info  Screenshot to/screenshot/HMI_20001229_007.png
4 2000-12-29 10:03:26 Info  [3086][0]Servos were disabled
5 | 2000-12-29 10:03:23 Info  Screenshot to/screenshot/HMI_20001229_006.png
6 | 2000-12-29 10:03:21 Info  [3085][0]Servos were enabled.
7 | 2000-12-29 10:03:08 Info  Screenshot to/screenshot/HMI_20001229_005.png
8  2000-12-29 10:02:54 Info  Screenshot to/screenshot/HMI_20001229_004.png
9 | 2000-12-29 10:02:17 Info  Screenshot to/screenshot/HMI_20001229_003.png
10  2000-12-29 10:01:28 Inffo  Screenshot to/screenshot/HMI_20001229_002.png
11 2000-12-29 10:00:30 Info  Screenshot to/screenshot/HMI_20001229_001.png
12 2000-12-29 09:59:40 Info  Copy succeeded!
Page 1 of 2 Last5 Next 5 << >>
Figuret-25Current alarm
(O Currentalarm @) Historical alarm | Settime
Time Type Content
1 | 2000-12-29 10:03:26 Info  [3086][0]Servos were disabled
2 | 2000-12-29 10:03:21 Info  [3085][0]Servos were enabled.
3 | 2000-12-29 09:57:32 Error  *[7000][0]servo card lost heartbeat.
4 | 2000-12-29 09:56:13 Info  [3018][0]Servo is not enabled
5 | 2000-12-29 09:53:45 Info  [3086][0]Servos were disabled
6  2000-12-29 09:53:44 Info  [3085][0)Servos were enabled.
7 | 2000-12-29 09:53:43 Info  [3086][0]Servos were disabled
8  2000-12-29 09:53:.43 Info  [3085][0)Servos were enabled.
9 | 2000-12-29 09:53:39 Info  [3086][0]Servos were disabled
10  2000-12-29 09:53:38 Info  [3085][0)Servos were enabled.
11 | 2000-12-28 16:43:19 Info  [3086][0]Servos were disabled
12 | 2000-12-28 16:03:13 Info [55_[_:1]_[[1”% starting point of program / home point has been
Page 1 of 11 Last5 Next 5 << >>

Figurel-26Historical alarm

4.11.2 Time sequence/set time
When displayed as "Current alarm% ok orderbutton to change the time sequence of the warning display.

When displayed as "Historical alBheiTime Sdrbutton is switched to &feet Tinrebutton Click the button to

pop upSet the start time" windowigurel-27. You can set the start time for the warning display.
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Set the start time X

Start: 2000-12-28 j 10:06:24 -

End: 2000-12-29 j 10:06:24 v
Applicate Cancel

Figurel-27"Set start tinielialog box

4.11.3 Message type

"Message Type" is divided into 4 types: Unlimited, Info, Warning afigEred2@e€he user can choose the

type of message they want to view according to the needs.

S ™ @ ® Ri Foregroun | ®  WORLD }‘i tool3 & W 10:06:38
SUITSHSIIUUI IVI_EUUU 1 22T .
‘—,-/}.\-‘.r[ e g g 012‘png 4 E; vr E SEW E;p}:u
(O Currentalarm @ Historical alarm = Settime
Unlimited
Time Type Conte Info

1 | 2000-12-29 10:03:26 Info  [3086][0]Servos were disabled  \Warning

2 | 2000-12-2910:03:21 Info  [3085][0]Servos were enabled. Error

3 | 2000-12-29 09:57:32 Error | *[7000][0]servo card lost heartbeat.

4 | 2000-12-29 09:56:13 Info  [3018][0]Servo is not enabled

5 | 2000-12-29 09:53:45 Info  [3086][0]Servos were disabled

6 = 2000-12-29 09:53:44 Info  [3085][0]Servos were enabled.

7 | 2000-12-29 09:53:43 Info  [3086][0]Servos were disabled

8 | 2000-12-29 09:53:43 Info  [3085][0]Servos were enabled.

9 | 2000-12-29 09:53:39 Info  [3086][0]Servos were disabled

10 2000-12-29 09:53:38 Info  [3085][0]Servos were enabled.

11 2000-12-28 16:43:19 Info  [3086][0]Servos were disabled

12 | 2000-12-28 16:03:13 Info [.E?S_[.!J].[[_!.]The starting point of program / home point has been

Page 1 of 11 Last5 Next 5 << >>

Figurel-28"Message Type" list

4.11.4 Message content

"Content" mainly includes the generation time of message, type of message, and content of message, as shown in
Figurel-29 It should be noted that when the content of some messages is incomplete or there are some types of "e
messages, you can try to click on the content of the line where they are located to obtain the method to eliminate tl
warning in the pop "AlarnDetails" dialog box. Here the 11th warning is taken as an example. When clicking on the

warning content of the line where it is oty Details” will pop up, as shokiguret-30andFigurel-31
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(O cCurrentalarm @) Historical alarm = Settime Unlimited ~
Time Type Content A
1 LUUU=1£-£39 11U U3.£0 o [2Uoo|VSEIVUS WEIE Ulsduieu
2 | 2000-12-29 10:03:21 Info  [3085][0]Servos were enabled.
| 3 | 2000-12-29 09:57:32 Error  *[7000][0]servo card lost heartbeat. | =
4 | 2000-12-29 09:56:13 Info  [3018][0]Servo is not enabled
5 | 2000-12-29 09:53:45 Info  [3086][0]Servos were disabled
6 | 2000-12-29 09:53:44 Info  [3085][0]Servos were enabled.
7 | 2000-12-29 09:53:43 Info  [3086][0]Servos were disabled
8 | 2000-12-29 09:53:43 Info  [3085][0]Servos were enabled.
9 | 2000-12-29 09:53:39 Info  [3086][0]Servos were disabled
10  2000-12-29 09:53:38 Info  [3085][0]Servos were enabled.
11 2000-12-28 16:43:19 Info  [3086][0]Servos were disabled =
12 | 2000-12-28 16:03:13 Info igg;ggﬂhe starting point of program / home point has been -
Page 1 of 11 Last 5 Next 5 << >>

Figurel-29"Message Conteirtterface

Alarm details X

[Master code]7000
[Subcode]
[Content]servo card lost heartbeat.
[Details]
Impact: System stops running by STOPO.
Possible reasons:
1.Servo card is broken;
2.Bad connection between servo
card and industrial personal computer.
Solution:

s

1.Press the clear button or clear the |
alarm hv the svstem /0 sinnal

Figurel-30Alarm details for "Main Ca@$0

Alarm details X

1.Servo card is broken;
2.Bad connection between servo A
card and industrial personal computer.
Solution:

1.Press the clear button or clear the
alarm by the system /O signal;

2.Power off, and confirm
connection between servo card and industrial
personal computer;

3.Restart system. If not resolved,
please contact customer support.

v

Figurel-31The detailed information of the alarm with the "Master Oode" 700

4.17 Menuarea

The menu area is showrigorel-32 The description of each option in the menu area isTaineii b
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G & @ 5 XX

Rumn Monitar File System Expand

Figurel-32Menu area

Tablel-15Description of menu area

Menu Description

Run Open the window or dialog box related to the robot operation. For details, please Befer to Sec]
Monitor Open the retiine position and 10 status window or dialog box. For details, please reder to Sect
File Perform file management and program editing related operations. For details, pleasérefer to
System Open a window or dialog box related to system settings. For details, please efebto Section
Expand Not currently supportptbaseefer to Sectiénh

4.13 System sidebar (axis indication)

The'System Sidebaystem can be displayed or hidden ttwmpglarance and Personalization Setfitigs

"systerh For the specific setting method, please refer t@ Se&tion

The right side '@ystem Sidebar" is the axis indication, which corresponds to the control button functions on the righ

side of the teach pendant, as shdviguire}-33

v ® 0O @ R Foegoune [® WORLD [® o0 @4 W 100456
ﬂ 2 = L.
%H CONT 3% O 10 10:04:39 Screenshot to/ ‘ R - = s £

Run Monitor File System Expand

Welcome

Robot Control System

Figuret-33"System Sidebar" right axis indication in "Cartesfan Mode
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5 Running

The expanded viewRdin Menu" is showrFiguré-1. The entry iRun Menu" is showrFigurés-2. The

contents of parts"Run Menu" are described below.

Program debugger

Program Editor

Y

—>| Coordinate cali |
—>| Zero calibration |

Calibrate -,! Fast calibration |

Y

Run

4>| Conveyor belt calibration |

~>| Installation angle calibration |

Point Corrector

A

A

Load ldentification

Figuré-1 Expanded view of "Running Menu
¥ O O M Rt Foregrounc E. WORLD ﬁ" FLANGE a\ ee 134507
~ L owaA
% e o @ 0 screenshotHMI_20220606_ ‘ Ea = 3 <
off

n 12 001[}“9 Run Monitor File System  Expand

Program Debugger
Program Editor

Calibrate

Coordinate cali

Zero Calibration Point Corrector

Load ldentification

Fast Calibration

Conveyor belt calibration

Installation angle calibration

Figuré&-2"Running Menu" interface

5.1 Program debugger

On the main interface of the teach pendalRfielProgram Debudgaption to enter the loaded program or

empty'Program Debugdbieterface, refer Eagures-3.

33



Running AIRTP teach pendant operation rh¢

Program D¢ < 0D O X
~ - —_— h
m B Y O B (= 8§ L 5 Y B I -
Open  Edit Cont. Single Reset Goto t. move: Ao revise delete _Sim.  Pointer ;... 4

Ge
pose cmds comds cmds cmds Trigger type

new_file2.arl

.Setup_Function:03 Read Holding Registers(4x) Address:0,Quantity:10

vm /| EMmodbusis®
| open_ok = open(m, "rtserMB0", 1, 115200,8,0one,none) // T modbt
print "open_ok ",open_ok.endl
clearbuff (m) //ifi Frmodbus M 5 #9 244
waittime 2

i1y |

write_string= write(m, "ABCD", 0)
print "write_string:",write_string,endl|
waittime 4

& modbus

k3169617117475

sdata[4]={31h,32h,33h,34h} ‘
write_byte = write(m, sdata, 4,4) /L0 s T ’

L FieaRage e PO EGON N

Figuré-3"Program Debudtlerterface

For details about functiofiTmol Bar" of the program debugger, pleaseTiaiebth

Tablé-1 Description of "Tool Bar" of program debugger

Icon Name Function

Load any ARL prograffile ManageérAfter loaded successfully, open the program in
program debugger and displeagram Pointer" yellow (hollow) triangle symbol, as shd
Figurg-4; if failed to load, the error program will be opened in the program editor ang
error line will be highlighted.

Program Debugger © m o X

=GR BN S + I

E" Open  Edit HSIST Single Resst Goto  SEL Uniasa (S POTEC
Open
£k R R

data,e
x2,y2,a2

Open

main(

Figuré-4 Program is loaded ifRoogram Debugger Intetface

_ Display of the path of the loaded arl file

Each time the start button is pressed, the program will eretrutetian
w . . . . .
S which may be a Agoving statement. In this m@entinuous Mode" icon

Step . o N
"Running Status Bar" on main interface of the teach pend¢

Uill be

Each time the start button is pressed, the program will run continuous
b Continuous > user presses the pause button or the program execution is completed
Cont. mode Cont. mode;Continuous Mode" icofRaonning Status Bar" on main interface g

N
teach pendant will L% *

_ Each time the start button is pressed, the program will execute until th
movement trajectory is completed. In this@udguous Mode" icon in

"Running Status Bar" on main interface of the teach pend'a!,,()ill be
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Icon

Name

Function

Single

Cyclic mode

ay The program runs for a single time. In thisQyotie Mode" icor'Running

Sinale Status Bar" on main interface of the teach pendah®rr be

C? The program runs cyclically. In this'l@gdks, Mode" icori'Running Status

Loop Bar" on main interface of the teach pendant' Qbe

Reset

Reset

The program will be reset immediately after'gkekettj button; it can be reset only whe
program is paused.

L=

Go to

Skip

Click the [Jump] button to bring up the [Program Debugger Settings] interface as sh
Figurg-6. The siaxis robot only supports two types of jump methods: lin an&pgs>@li
jump the program pointer to the current line of the cursor.

Program Debugger Setting X

Jump mode
O lin
@ ptp

Ok Cancel

Figurg-5[Program Debugger Settimgarface

Get location

When the ARL program containing imstioictios is successfully loaded, and the progr|
in a paused state, select a line of nmstierctios with the cursor and cliBkt Positidmo
obtain the current pose information of the robot. And write the pose information intg
position of the motimstructionwhen the motiamstructiors reached, the target point po
will change

A Automatic mode does not allow location acquisition.

Caution

Unload

Unload

Unload the loaded program. Clisktiiastali button to uninstall the currently loaded
program

-
-
Sim.

Trigger

Analog trigge

If the program is executing and entigditamtil" statement, clicknalog Triggebutton,
and then the program will meet the conditions of waituntil statement and continue t
downward; "Analog Trigger" can only be performed in manual mode.

F'uir?er
type

Pointer type

Tracking pointers include two types of point| Select to tra¢kiotion pointérDuring
"motion pointer” and "program pointer", as § program running, thetructiotine to
in Figur-6 andFigurg-7. which"Motion pointépoints will be

"Motion pointer" points to the line where the highlighted, as showriguré-8.

movemerinstructioiis located during progran main()
running. At this time, the pointer will be a gr| !
(solid) triangle symbol. When returning to th
home point or stopping, the pointer will be g pip p:p2,vp:5%,sp:-1%
(solid) triangle symbol

"Program Pointer" points to the line where t|
program is located and is a yellow (hollow)

Figurg-8 Tracking "Motion poititer
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Icon

Name

Function

triangle symbol.

init()

ptp p:p1.vp:5%.sp:-1%

Figurg-6 Tracking pointer type

Settings of program debugger X

Track the pointer type

main()

@ Motion pointer

Figur8-7 Tracking pointer type selection win

O Program pointer

Select to tra¢Rrogram Poirteburing
program running, tinstructiotine to
which"Program Point@oints will be
highlighted, as showifrigurg-9.

main()
init{y

pip p:p1,vp:5%,.sp:-1%

Figurg-9 Track "Program Polhter

move
cmds

Movement
instructions

Click théMotion Instructipbutton to insert a motion instruction at the current cursor positio

Caution

The insertion conditions afelksvs:

A

A

p=2

Only allow insertion below the selected line, the seli
line cannot be blank or a comment line.

First, the user needs to execute to the inside of this
function, and then specify the insertion below a cert
instruction.

"fung endfungf, else elseifendif while endwhilgefor, endfor
waitunti] continugbreakgotq returntriggerimportuse
Functions cannot be inserted below these functions.

cmds

1/0 functions

Click the [I/O Functions] button to insert an 1/O functicurrantheursor position.

A\

Caution

The insertion conditions are as follows:

A

A

Only allow insertion below the selected line, the sele
cannot be blank or a comment line.

First, the user needs to execute to the inside of this f
and then specify the insertion below a certain instruc
with "func, endfunc, if, else, elseif, endif, while, endw
for, endfor, waituntil, continue, break, goto, return, tri
impot, use". Functions are not allowed to be inserted
these functions.

v/
revise
cmds

Modify
instruction

Click the 'Modify Instruction' button to modify the motion instructions and 10 functions of

cursor line in real time.

A Instructions are not allowed to be modified during program exect

Caution
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Icon Name Function

Click th¢Delete Instructidoutton to delete the instruction in the current line of the cursor.

@ Delete
delete inst tion
2l Instruc Functions that cannot be deleted include print, trigger, etc.

Caution

During the running of the program, insertion, deletion, and modiifstatitiions and functions are ng

- allowed.
Caution

h.2 Program Editor

On the main interface of the teach pendatiRwiielProgram Editaption to enter therogram Editanterface

as shown iRiguré-10 Refer tdablés-2 for detailed description of each function on the "Toolbar" of the program

editor.

Program Editor < IO O X
EI*EE/RX_:‘C\P\QIK’—.>M
emove  More

Comment editors

Insert Insert Revise weld Get 5
Cmd Function Cmd cmd pose lin  movej ptp

i

Load Save Cut Copy Paste Comment,

new_file2arl x

m E M modbusig &
open_ok = open(m, "rtserMB0", 1, 115200,8,0one,none) // T modbusifi#®
print "open_ok " open ok, endl
clearbuff (m) /i Frmodbus
waittime 2

™

ol write_string= write(m, "ABCD", 0)
print "write_string:",write_string,endl /= U5 KX FHE
waittime 4

EE moc

hFEEEWEI16961f17475

sdata[4]={31h,32h,33h,34h} =
write_byte = write(m, sdata, 4,4) /=57 ’ v ‘

__/_

Figuré&-10Program editor interface

Tablés-2 Description of program etiiaolbar

Icon Name Function

_

- Load Load the current program file infortiggam debugger
SE-;e Save Save a program file

%ﬁ Cut Cut the selected text
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Icon Name Function
B
Copy Copy the selected text
Copy
=, "
. Paste Paste the selected text to the current cursor position
c,ﬁem Comment Click <Comment>" button to comment out the current line with "//"
CRE:E; Remove Commer Cancel the original comment
Open Open the program file
Save as Save a program file as another
. ) Enter the character you want tq
"Find" input box ]
find
"Replace with" input | Enter the characters to replace
box with
Click "Query" butto
Q ] Y ) . Query backward from the curre
Query for operations such| <Find Behind> button position
as find and replace|
<Replace> button Perform oA®rone replacement
<Close> button Close the query interface
<Replace All> button | Perform all replacements
Clicking on [Function List] will display the interface asksgavés-1i The
— interface displays the list offsnbtions called by the current ARL program. Dg
Mare clicking on any sfimction in the list will open the corresponding ARL progra
editors
the program editor and jump to the line of foectidn.
Support viewing the following threéusgtions:
A Subfunctions under the same ARL program
A Subfunctions in the ARL program under the same path
Function list A ) . .
A Subfunctions in ARL programs under different paths
Function name ARL file path
main Iscript/new_file1.arl
Skip
Figuré&-11[Function Listterface
Back Cancel the last operation
Advance Restore the last operation
Alignment Align the code to the left when writing.
6N . _ . , ,
Insert Insert Cmd Quickly add the instruction to the program file. For details, please refefto S
P

Insert
Function

Insert function

Quickly add the function to the program file. For details, please refér4o Sec
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Icon Name Function

74 . Open the auxiliary programming interface and modify the instruction conten
Revise Revise Cmd ;

Gmd where the cursor is located

=t Weld instruction | Arc welding function package related instructions

In the program editor, select a motion instruction by placing the cursor on a|
i Get pose and clicking on "Geisé. This will retrieve the current pose information of the
pose . L. . . .

and write it into the position of that motion instruction.

—a

lin "Lin" instruction | Quickly insert "lin" instruction. For details, please refer &3&&ion
. "movej" instructio] Quickly insert "movej" instruction. For details, please refers@ 3ettion
- . . . . . . . . .

i "PTP" instruction | Quickly insert "PTP" instruction. For details, please refe5t8.3ettion

5.3 Inserinstruction

Through the auxiliary programming system, the user can complete the teaching of robot operations or write ARL

programs more quickly.

Click<Insert button in the toolbar of the program editor to pop up ansienctiofto be inserted, including logic

control, process control, movansnictios, etc. For details, please refer ittsthectiomenu shown Fgures-

12
Program Editor i L - X
H%(l!ialxﬁ‘_:C\F*\%{§a4>..
Load Save Cut Copy Paste Cl:lmrﬂentclzl:"""mIIE Delete argu‘:é?s Igs':;t FLT;;:" RCE::E pGoesle lin movej ptp
- A
XGRS .an X motion control ’
¢ logical control ’ A
data,e
x2,y2,a2 process control » f—
interrupt|trigger 4 f—
main() " —
auxiliary command >_
user subprog
_f={0,0,0,0} function pack 4

Figuré-12Inserinstructiomterface

The auxiliary programming table foinstrciations briefly described below. For more detailasthaetion

writing, please refer’&RL Programming Mdhual

5.3.1 Movemernhstruction

Se€eTablés-3for the list of motion instructions.

Tablé-3Motion instruction list

Instructiomame Meaning Remarks

movej Moving axis -
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Instructiomame Meaning Remarks
ptp Point tgoint -
lin Linear motion -
cir Circular motion -
startweave Turn on overlay track -
endweave End superimpose trajectory | -
ccir Continuous circular motion | -
Designated program "Combinatianstruction” is used in special
Combination use mechanical unit scenarios such as rbichine linkage. For
instruction detailed usage, please refer to the comp
gmove Multimachine linkage "Multimachine linkagiser manual
waitwobj Waiting for work object
dropwobj Release work object For thespecific usage of “"conveyor belt"

Conveyor be

related instructions, please refer to our

actunit Activate mechanical unit Company's "Conveyor Belt Tracking Man
deactunit Release mechanical unit
startcastfloat Open Cartesian spacensofe

For the specific usage of "soft move" relg

Soft move startjointfloat Open axis space soft move | instructions, please refer to our company|
"soft move user manual"
endfloat End soft move
Turn on trajectory -
startcompen .
compensation
Trajectory
compensatiol endcompen End trajectory compensatior| -
compen Trajectory compensation -
5.3.1.1 movejMove ax)s
Instructiomtroduction:

The movajstructiois used to move the robot axis or external axis to a specified position.

Insert steps:
)

StepXClick' ™" icon in the toolbar of the program editor to'popvefinstructiomox, as shownkiguré-13
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I = t FLANGE ~
v 5% [ﬂ
s Omm [ﬂ cliig

Parallel Cmds

when do

’?] lTi Insert

Figurés-13"movejinstructiomox

StepZClick..> button after the axis position variable j to hearigble” display bokiguré-14 which displays
the current positiondmhation of the robot bodyHxi#§) and the external a@d1EX). The position is
displayed but cannot be modified<®kskbutton, and then the current position information can be obtained
automatically after fhetructionis inserted; if you want to modify it, you must complete the modification
through "Revise Cmd" or "Get pose” in the toolbar of the program editor.
i1 X
Axis Coordinate

J1 5519 deg J4 0.491 deg

J2 37.564 deg J5 -53.036 deg

J3 146.790 deg J6 3.582 deg
External Axis

EJ1 9.000e+09 mm EJ4 9.000e+09 mm
EJ2 9.000e+09 mm EJ5 9.000e+09 'mm

EJ3 9.000e+09 mm EJ6 9.000e+08 mm

Yes
Figuré-14"j" variable display box

Step3lick <Yes> button showRigurés-15to pop up "Are you need to create the variable j1" dialog box, and click

<Yes> bhutton.

Prompt X

@ Do you need to add a variable: j17?

Yes Cancel

Figuré-15"Are you sure to create the variable j1" dialog box

41



Running AIRTP teach pendant operation rh¢

Step4-or the speed parameter v, you can enter the value directly in the edit box to complete the speed percentage
setting. You can also ¢tick button to modify the specific velocity vallleramiable setting box, as shown

inFiguré-16

VT X

(O Track time(dura s

@ Specified speed

Percentage speed = 5 %
External axis rotation 5 degls
speed =

External axis 20 s

movement speed =

Yes Cancel

Figuré-16"v" variablesetting box

StepZClickkYes>to open [Prompt] box of "Create Variable v 4" asFEigoves-1r7, and clickYes>to create

variable.

message X

@ Do you need to add a variable:v4?

Yes Cancel

Figuré-17"Are you sure to create the varidbiitalog box

Step@-or the slip parameggrou can enter the value directly in the edit box to complete the slip percentage setting.

You can also click> button to modify the specific slip véalsieviariable setting box, as shofigume-

18
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51 X

@ Accurately reach the target point

(O Accurate smooth excessiveness

Position smooth 1 mm
distance =

Pose smooth R deg
distance =

External axis smooth | 4 deg
angle =

External axis smooth | 4 mm
distance =

() Percent smooth excessiveness

Percent smooth 1 %
excessiveness=

Yes Cancel

Figuré-18"s" variable setting box

StepTlickkYes>to open [Prompt] box of "Create Variable s 4" asFKigowes-11® and clickYes>o create

variable.

@ Do you need to add a variable:s4?

Yes Cancel

Figuré&-19[Prompt] box for "Create Variable s 4"

Step8The text box behind the trajectory time duraoidye@te displayed data needs to be sévindhable

configuration interface as showigireés-16 After modification, click the <Yes> button.

Step9Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression]

[Action]. Clic\ " to add a set of expressions and actions, a E:Tid:k Helete a set of expressions and

actions.
Stepl@lick thelnsert> button irfFiguré-16 and the instruction is inserted successfully.

Steplinstructios generally use the speed value and smoothing value of the previous sentence, so when inserting «

point, you can just clidksert Instructiorto quickly insert the point.

43



Running AIRTP teach pendant operation rh¢

@ For details abdatovéjinstruction, please refélABL Programming Mdhual
Prompt

5.3.1.2 PTHPoint to point

Instructiomtroduction:

The poirib-point (PTP) moveniesiructiotis used to quickly move the robot from one point to another without
requiring the shape of the trajectory of the TCP. All axes can reach the target point simultaneously.

Insert steps:

..

StepXClick' " ** "icon in the toolbar of the program editor to"{PUpnstruction box, as shofigimes-2Q

ptp X
p pt [~ t FLANGE ~
v 5% = w  WORLD ~
s Omm [ﬂ dura

Parallel Cmds
when do

B E Insert

Figuré&-20"PTP" instruction box

StepZlick..> button after the position variable p to gppvariable display bokiguré-21, which displays
the position information of the current TCP of the robot body relativkotgetordinate system and
the current position information of the external axis. The position is displayed but cannot be modified. Click

<Yes button, and then the current position information can be obtained automatically after the instruction is

inserted.

44



AIRTP teach pendant operation manual Running

pd X

tool | tool2 v Work BASE ~
Woabj Coordinate

X 374526 mm A 179656  deg

Y 35574 mm B 48558 deg

Z 274836 mm C  175.991 deg
External Axis

EJ1 9.000e+09 mm EJ4 9.000e+09 mm

EJ2 9.000e+09 mm EJS5 9.000e+09 mm

EJ3 9.000e+09 mm EJ6 9.000e+09 mm

J6 J5 J4 J3 J2 U1
BMtwno 1 0o oo b Yes

Figuré-21"p" variable display box

StepXlick ¥es button irFiguré-21to pop upDoyou sure to create the variable p1" dialog box, as shown in

Figuré&-22 Click <Yes> buttmayiable creation completed

message

® Do you need to add a variable:p1?

Yes Cancel

Figuré-22"Doyou need to create the variable j1" dialog box

Step&iguré-21As shown in, you casetect the toatbrkobjeatoordinate system, or select or cancel the turn
value. After clickinyes button, the parameters t and w in the PTP instruction box will display the currently
selected tool workobjeatoordinate system (Begurés-23); if you want to modify it, you must complete the

modification through "Revise Cmd" or "Get pose" in the toolbar of the program editor.
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ptp X
o p2 [~ t FLANGE ~
v 5% [ w  WORLD ~
s Omm [ﬂ dura

Insert

Figuré-23"t/w variable" display box

After cancelirte turn value, the robot does not care about the number of turns of the 4
axis during automatic movement, and the beat may be faster, but the 4th and 6th axis
from the teaching position by an integer number of revolutiorssndf tiedirig interference

Prompt problem, it can be cancelled.

Step5To modify the parameters v and s, refer to theristmajbn

Step@Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression]
[Action]. Clic\ " to add a set of expressions and actions, a E:Tid:k Helete a set of expressions and

actions.
StepClick thelnsert button irFiguré-23 and the instruction is inserted successfully.

Step8nstruction generally use the speed value and smoothing value of the previous sentence, so when inserting a

point, you can just clicksert- to quickly insert the point.

For details abd®TPinstructionplease refertARL Programming Mahual
Prompt

5.3.1.3 lin(Linear motipn

Instructiomtroduction:

The lin linear moveniastructiotis used to move the TCP of the robot along a straight path to the target point pose;
the position movement is synchronized with the posture rotation.
Insert steps:

—e

StepXClick'"™ " icon in the toolbar of the program editor to'finpinptruction box, as showFigoré-24
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lin X
p pi [ t FLANGE ~
v 50mm/s [~ W  WORLD ~
s Omm [ﬂ dura

Parallel Cmds

when do

D {j Insert

Figuré-24"lin" Instructioonfiguration interface
StepZor the view and modification of the target point p, please refer to the modification method of the target point

in"PTP" instruction.

Step3-or the modification of the parameteasid,dura, please refer to the modification of the corresponding

parameters fmovej" instruction.

Step4&or the modification of the parameters t and w, please refer to the modification of the corresponding paramet

in"PTP" instruction.

StepFOptional) When you need to process some actions in parallel, you need to enter parameters in [Expression]

[Action]. Clid " to add a set of expressions and actions, a,B,:Tid:k Helete a set of expressions and

actions.
Step&Click thelnsert button irFiguré-24 and the instruction is inserted successfully.

Step7nstruction generally use the speed value and smoothing value of the previous sentence, so when inserting a

point, you can just clidksert to quickly insert the point.

For details abdilit" instruction, please refeél/ABL Programming Mahual
Prompt

5.3.1.4 cir(Arc movement

Instructiomtroduction:

The cir circular movenmestructiois used to move the TCP of the robot along the circular path to the target point; the

translation movement is synchronized with the rotation movement.
Insert steps:

StepXClicK'InserCmd> Motion instructioncit’ option in the toolbar'Bfogram editpand thécit" instruction

configuration interface as shoWwigimé-25will pop up
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cir X
m pi [~ t FLANGE ~
p p2 [~ w  WORLD ~
v 50mmis [~ CA
s Omm [ﬂ dura

Parallel Cmds

when do

E Insert

Figuré-25"cir" Instructioronfiguration interface

StepZ-or the view and modification of the auxiliary point m and the target point p, please refer to the modification

method of the target point'flirfhinstruction

Step3-or the modification of the parameters v, s, t and w, please refer to the modification of the corresponding
parameters ffin"instructionlt is worth noting that there is a certain difference between the parameter v and

movej, which is mainly reflected in the fact that in addition to using %, cir can also choose the speed in mm/s

Step4f the auxiliary points and target points are available, you do not need to set the parameter CA. If you do not
directly specify the target point, you can enter the central angle in the edit box behind CA. At this time, the tal
point is only used toedtetine the circular geometry together with the auxiliary points, but not a real target

point.

StepgOptional) When you need to process some actions in parallel, you need to enter parameters in [Expression]
[Action]. CIic\ "toadd a set of expressions and actions, ar E\leo'blelete a set of expressions and

actions.

Step@&Click th&lnsert button irfFiguré-25 and the instruction is inserted successfully.

@ For details abdiafr" instruction, please refél/ABL Programming Mdhual
Prompt

5.3.1.5 spl(Spline motipn

Instruction introduction:
The sghstructiomnakes the robot pass through the teaching point smoothly without stopping.
Insert steps:

StepXClick the [Ins&@mdMotion Instruction/spl] option in the [Program Editor] toolbar, and the [spl] instruction

configuration interface as showiguré-26will pop up.
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spl X
p pt = t  FLANGE ~
v 50mmis [ w  WORLD ~

Parallel Cmds

when do

\':V‘ "T Insert

Figuré-26[spl] instruction configuration interface
StepRefer to the modification method of target padirg fininstructiorfior viewing and modifying target point p.
Step3The modification method of parameters v, t, and w refers to the modification method of the corresponding

parameters in the 'lin' instruction. It is worth noting that there is a certain difference between parameter v and

movej, mainly reflected in thatiatspl can choose the speed unit in mm/s in addition to using %.

Step4Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression]
[Action]. Clic\ " to add a set of expressions and actions, a E:Tid:k Helete a set of expressions and

actions.

StepXClick thelnsert button irfFiguré-31 and the instruction is inserted successfully.

@ For details abdspl' instruction, please refé/ABL Programming Mahual
Prompt

5.3.1.6 startweav€lTurn on superimpose trajectory

Instruction introduction:
The startweaimstructiolis used to turn on the superimpose trajectory.
Insert steps:

StepXClick "Inse@md> Motion instruction > startweave" option in the program editor toolbar, and the "startweave"

instruction configuration interface as sh&iguiies-27.
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weave weavel [ﬁ
mu
Parallel Cmds

when do

B E Insert

Figurés-27"Startweavehstructioonfiguration interface

StepZClick the <...> button behind the variable weave to open thedheddeeonfiguration interface as shown
in Figuré-28 Modify the specific parameter values according to actual needs. After the modification is

completed, click th€es button.

Swing Type ’ Horizontal swing ¥ ‘
Parameter Value Range A

Oscillating frequency(Hz) 1 [0.1, 5]

Left swing amplitude(mm) O [0, 50]

Right swing amplitude(mm) 0O [0, 50]

Left dwell time(s) 0 [0, 10]

Right dwell time(s) 0 [0, 10] w

Cancel Confirm

Figuré-28"WeaveVariableonfiguration interface

Step3Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression]
[Action]. Clic\ "to add a set of expressions and actions, a E;Tid:k telete a set of expressions and

actions.

Step4Click thelnsert button irfFiguré-27, and the instruction is inserted successfully.

@ Please refer to "ARL Programming Manual" for parameter description and detailed us|

startweave instruction.
Prompt

5.3.1.7 endweav¢End superimpose trajegtory

50



AIRTP teach pendant operation manual Running

Instruction introduction:
The endweairsstruction is used to end the superimposed trajectory.
Insert steps:

StepXClicK'InserCmd> Motion instruction> endweéaion in the program editor toolbar, atehtiveeave

instruction configuration interface as shéiguies-29will pop up.

endweave X

mu

Insert

Figuré-29"endweavahstructioronfiguration interface

StepZlick the ksert> button irFiguré-29 the instruction is inserted successfully.

Click the kasert button in Figure 5 24, the instruction is inserted successfully.
Prompt

5.3.1.&xcir(Continuous arc

Instruction introduction:

In the cimstructionthe user needs to teach the two positions of the passing point and the end point. In the ccir
instruction, only one point needs to be taught, but two or more ccir instructions need to be taught continuously to

successfully construct an arc. Refer tBroffRAmming Manual” for detailed construction rules.

Compared with the cir instruction, the ccir instruction has the following characteristics:

A The speed can be specified individually at the passing point and end point of the arc motion.

A Logidnstructios can be taught between the passing point and the end point. (Howeirestrtintidagic
that can be taught are limited.)

A When the following situations occur, the arc casteatdn and the system reports "[12002][0]
arc plane".
A A When the number of arc points created is less than 3, the arc cannot be formed.
Caution A When the 3 points on the created arc form a straight line, the arc cannot be created.
A When consecutive identical points appear in the ccir instruction, an arc cannot be created.

Insert steps:

StepXClicK'Insert Cmd > Motion instruction > ccir" option in the toolbar of "Program editor”, and the "ccir" instructior

configuration interface as showiguré-30will pop up.
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P |1 M t | FLANGE v
v 50mm/s [ﬂ
W @ w  WORLD ~

Parallel Cmds

when do

L—HL\ Insert

Figurés-30“ccir'Instructioonfiguration interface

StepZlo view and modify the target pglegse refer to the modification method of the target point p in the "PTP"

instruction.

Step3rhe speed parameter v can be directly entered in the text box at the back to complete the setting of the spee
size percentage; you can also click the back <...> button to configure the variable in #igywbs3iown in
To modify the specific speed value in the interface, Yk thaten after modification. There is a certain
difference between the parameter v and movej, which is mainly reflected in the fact that in addition to using ¢

ccir can also choose the speed in mm/s.

v X

O Track time(dura 5

@ Specified speed

TCP speed = S0 Al
Tool attitude rotation 400 deg/s
speed =

External axis rotation 5 degls
speed =

External axis 20 mm/s
movement speed =

Yes Cancel

Figuré&-31The'v" variable configuration interface

Step4-or the modification method of parameter s, refer to the modification method of the corresponding parameter

the "movej" instruction.

StepJ-or the modification method of the parameters t and w, refer to the modification method of the corresponding

parameter in the "PirRRtruction
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StepGOptional) When you need to process some actions in parallel, you need to enter parameters in [Expression]
[Action]. CIict " to add a set of expressions and actions, a,Ezﬁw telete a setafpressions and

actions.

StepTClick th&lnsert button irfFiguré-3Q and the instruction is inserted successfully.

@ For the parameter description and detailed usage of ccir instruction, please refer to "ARL Prog

Manual".
Prompt

5.3.1.9 Trajectory compensation

startcompe(Start trajectory compensation
Instruction introduction
The startcompastructioris used to turn on the tool compensation function.
Insert step

StepXClicK'Insert @d> Motion instruction > Tool compensation > startcoptipenin the tool bar of the program

editor, and the [startcompesifuctioronfiguration interface as showigimes-32will pop up.

startcompen X
id 3 data [ﬂ

type b dataj
Insert

Figurés-32[Startcompeitstructioconfiguration interface

StepZonfigure the 'id' as the id of the cangperctiono be called, and configure the 'type' as the coordinate

system used as a reference for the trajectory compensation.

Step3lick the <...> button on the right side of date to pop up the parameter configuratiqdatdeesace for
shown ifFigurés-33 This parameter represents the maximum speed, acceleration, jerk, and angular velocity,
angular acceleration and angular jerk of the robot for tool compensation. After setting according to actual nee

click the <Yes> button.
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compendata-data

Variable name data1

variable Value Type Range Descripl
tcp_max_vel (250 |double [0,2500] Maximur
tcp_max_acc 900 |double [0,9000] Maximur
tep_max_jerk 6000 |double [0,60000] Maximur
ori_max_vel 50 |double [0,500] Maximur
ori_max_acc double [0,750] Maximur
ori_max_jerk [375 |double [0,3750] Maximur

Il Il 4

Yes

Figuré-33[Data] parameter configuration interface
Step4Click the <...> button on the right side ofadpta up the parameter configuration interface of [dataj] as
shown ifriguré-34 This parameter represents the maximum speed, acceleration, and jerk of the robot for tool

compensation. After setting it according to actual needs;téskithtton.

compendatajoint-dataj

Variable name dataj1

X

variable Value Type Range ’ Aj
- ej1 compenjoint =
max_vel (250 |double [0,2500] | —
max_acc 900 |double [0,9000] —
max_jerk 6000 |double [0,60000
- ej2 compenjoint
max_vel 250 |double [0,2500]
max_acc |900 |double [0,9000]
max_jerk 6000 |double [0,60000 ; ;
—e3  compenioint |
<l n [y
Yes

Figuré-34[Dat§] parameter configuration interface

StepXClick the <Insert> button, the instruction is inserted successfully.

@ Please refer to "ARL Programming Manual" for parameter description and detailed us|

startcompen instruction.
Prompt

endcompe(End trajectory compensgation

Instruction introduction
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The endcompen instruction is used to close the tool compensation function.

Insert step

StepXClicK'Inserinstructior Motioninstructior Tool compensatioendcompémption in the program editor

toolbar, and the [endcomimatijuctioronfiguration interface as showigimes-35will pop up.

Insert

Figuré&-35[Endcompeimstructioronfiguration interface

StepZlick the <Insert> button, the instruction is inserted successfully.

Please refer to "ARL Programming Manual" for the parameter description and detaile

endcompen instruction.
Prompt

comper{Trajectory compensation
Instruction introduction
The compeénstructioiis used to compensate the pose of the tool in real time.

Insert step

StepXClicK'Insert Cmd Motiorinstructior Tool Compensatiooompéhin the toolbar of the program editor, and

the [compemjstructioronfiguration interface as shoWigures-36will pop up.

id M ej1
% ej2
y

ej3
z

ej4
a
b ej5
c ejé

Insert

Figuré-36"Compehnstructioconfiguration interface

StepZEnter the compen instruction humber to be matched with startebngoear the required compensation

amounts for each direction in 'x, y, z, a, b, c', in millimeters.

StepXClick the <Insert> button, the instruction is inserted successfully.
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Please refer to "ARL Programming Manual" for parameter description and detailed us

instruction.
Prompt

5.3.2 Logic control

Se€Tablé-4 for the list of logic contnsitructios.

Tablé-4 List of logic contirstruction

Name Meaning

If Conditional instruction

while while loop

for for loop

break Out of the loop

continue Continue to the next cycle

switch Conditional branch

goto Jump

returtn Function returns

loop Infinite loop

repeat repeat loop

compact if Compact conditional instruction
Instructiomtroduction:

Logic contratstructios includé&if* conditional brancihilé' loop, etc. When inserting one of the logic control

instructions, the auxiliary programming will provide the program frame of the instruction.
Insert steps:

The "if" instruction is taken as an example to describe the steps of inserting the logic control"iffsgctions, and

conditional execution statement.
StepIPlace the cursor on any blank line in the program file.

StepZlicK'InsertGmd> Logic contralif’ option in the program editor toolbar, and the program frame of the if

instruction is inserted. Please refgguob-37.
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Program Editor < 01 O X
BEx B, X0 | =CFR Yy - >

Mare Insert Insert Revise Get

Remove - B
Load Save Cut Copy Paste Comment ot Delete editors ©md Function Cmd pose lin movej ptp

0

I » |

Figuré-37Contentsf the program frame with the "if* instruction inserted

Step3rhe system will calculate the value of the bool type expression after if from top to bottom, until a certain
expression is true, then executedthnectiotetween thisf" and the neXelseifor“elsé, and jump after
executionontinu@xecution to endif. The numbBetsefif is not limited, and there may Belseif and/or

"elsé part.

@ For the operation method ofstfuctios in logic control, please ref&kRb. Programming Mdhual
Prompt

5.3.3 Process control

Refer t@ablé-5for the list girocess control instructions.

Tablé-5 List of process control instructions

Name Meaning

waittime Delayed wait

waituntil Condition wait

exit Exit the program

pause Pause

restart Restart program

stopmove Stop current movement
startmove Restart a stopped movement

5.3.3.1 waittimgDelay waiting

Instructiomtroduction:
The waittimiastructiotis used to delay waiting for a period of time.
Insert steps:

StepXClicK'Insert Cmgsrocessontrot waittime" option in the toolbar of the program editor tonzotinne"

instruction box, as showRiguré>-38
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waittime X

time

Insert

Figuré-38"waittime" instruction box

StepZlick the edit box behind the pardiimitet and enter the waiting time.

StepXlickInsert button, and then the instruction is inserted successfully.

@ For details abdwtaittimé instruction, please refétABL Programming Mdhual
Prompt

5.3.3.2 waitunti{@ndition wait

Instructiomtroduction:
The waituntihstructios used to wait until an event occurs.
Insert steps:

StepXlicK'Insert Cmd> Process Control> wditpitdn in the toolbar of the program editor to"pajitwmil”

instruction box, as showRigure>-39

waituntil X
cond [ﬂ

maxtime

timeoutflag

Insert

Figuré-39"waituntil instructioonfiguration interface

StepZlick theu” after the parameter cond to pop up the configuration interfacEigho#A@nConfigure

the conditions for the specified program to wait, aé<liaker the configuration is completed.

IOtype | getdi ~
@ Single
Bit 1
Ok Cancel

Figuré-40[condconfiguration interface

StepXlick on the text box after the parameter ‘'maxtime’ and enter the maximum waiting time. This parameter can

omitted based on actual needs.
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Step4f the parameter maxtimset, click the edit box behind the parameter timeotgflagooolean variable

expression

StepXClick<Insert button, and then the instruction is inserted successfully.

For details abdwaituntil instruction, please refélABL Programming Mdhual
Prompt

5.3.3.3 exit(Exit the progrgm

Instructiomtroduction:

The exinstructiofis used to exit the program execution. Even if the cyclic running mode is set, the program executic
will be exited when an exit instruction is encountered, without restarting the program. If you want to restart the

program after exiting, please usedtagtrinstruction (please refer to Sestdh
Insert steps:

StepXlicK'Insert Cmd> Process Control> exit" option in the toolbar of the program edixittonptypation

interface, as showrFiguré&-41

exit x
Insert

Figuré&-41The'exit instructiowonfiguration interface

StepZllickInsert button, and then timstructiois inserted successfully.

@ For details about exit instruction, please tARL tBrogramming Mahual
Prompt

5.3.3.4 pausdPausé

Instructiomtroduction:

The paudastructionis used to suspend the program execution. When the instruction is executed, the program will be
in the pause status. At this time, the START button on the teach pendant must be pressed to run the program

continuously.
Insert steps:

StepXClicK'Insert crel Process Control> pause” option in the toolbar of the program editipaiosedp up

instructiomterface, as showrFiguré-42
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Insert

Figuré&-42The'Pauséinstructioonfiguration interface

StepZllick<Insert button, and then the instruction is inserted successfully.

@ For details abdipiauseéinstruction, please refélABL Programming Mdhual
Prompt

5.3.3.5 restar{Restart the program

Instructiomtroduction:

The restart instruction is used to restart the program. After exesttirggitinehe program will reset and return

to the main function entry for execution.
Insert steps:

StepXClicK'Insert Cmd> Process Control> restart" option in the toolbar of the program editstéothop up

instructiomterface, as showrFiguré-43

Insert

Figuré&-43"Restattinstructiomonfiguration interface

StepZllick<Insert button, and then the instruction is inserted successfully.

@ For details abduestartinstruction, please refélARL Programming Mdhual
Prompt

5.3.3.6 stopmovESop current movement

Instructiomtroduction:

The stopmoirestructioiis used to suspend the execution of movemestridieis generally used in interrupt
subfunctions. When the user wants a signal to come or an event to occur and the current movement is immediatel
decelerated and ended, you can declare an interrupt for the event in the program and exeéogtrtieti@topmove

in the interrupt processingfsulbtion. For example:
Interrupt sufunction:
func void zhongduan()

stopmove fast
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waituntil getdi(6)

startmove true

endfunc

Main function:

func void main()

init()

interrupt 0,when:getdi(6),do:zhongduan()
Insertion steps:

StepXClicK'Insert Cmd> Process Control> stopmove" option in the toolbar of the program edtimprimoped up

instructiomterfaceas shown Figuré-44

type

Insert
Figuré-44"Stopmovenstructioronfiguration interface

StepZClick the edit box behind the pardiyg&rand enter the stop tygenerdlor“fast according to the actual

needs.

StepXlickInsert button, and then the instruction is inserted successfully.

For details abd'stopmovénstruction, please refél/ABRL Programming Mdhual
Prompt

5.3.3.7 startmovéRestart a stopped mqgtion

Instructiomtroduction:

"startmoverestores the running execution. startmove is used together with stopmove to restore the movement

instructions that are previously ended by stopmove.
Insertion steps:

StepXClicK'Insert Cmd> Process Control> startmove" option in the toolbar of the program editarthooyef up

instructiomterface, as showrFiguré-45
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skip

Insert

Figuré-45"Startmovenstructioronfiguration interface

StepZClick the edit box behind the pardiskiterand enter the corresponding value according to the actual needs.
The number behlis#fig indicates the number of trajesstiorjump after restarting, which is calculated from

the number of lines ended.

StepXlickInsert button, and then the instruction is inserted successfully.

@ For details abdstartmovénstruction, please refetABL Programming Madhual
Prompt

5.3.4 Interrupt trigger

Refer t@ablé&-6for the list of interrupt trigger instructions.

Tablé&-6 List of interrupt trigger instructions

Name Meaning

interrupt Interrupt statement
enableint Enable interrupt

disableint Shieldnterrupt

delint Delete interrupt

trigger Trajectory trigger statement
timer Timed interrupt

5.3.4.1 interrup(Break statemegnt

Instructiomtroduction:

The interrustructions used to declare an interrupt. If you want to execute a program when an asynchronous even
occurs, you can use the interrupt declarsttioctionWhen the defined interrupt event occurs, the program will

enter the interrupt sfulmction defined in the interrupt declaration for execution.
Insertion steps:

StepXClicK'Insert Cmd> Interrupt Trigger> Interrupt” option in the toolbar of the program ediitietoypdp up

instructiomterfaceas shown Figuré-46
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interrupt X

name when
priority do
Insert
Figuré-46"Interruptinstructiomonfiguration interface

StepZlick the edit box behind the pardimates and enter the interrupt name.

Step3Click the edit box behind the pardipeteity and enter the interrupt priority. The parameter can be defaulted.

If it is default, the default priority will be 10.
Step4Click the edit box behind the pardiwbtaf, and enter the interrupt event.
StepZClick the edit box behind the parditéteand enter the interrupt-Buiction.

Step&lick<Insert button, and then the instruction is inserted successfully.

@ For details abditerruptinstruction, please refétABL Programming Mdhual
Prompt

5.3.4.2 enableinEnable interrypt

Instructiomtroduction:
The enableiimstruction is used to enable interrupts that are shielded previously.
Insertion steps:

StepXClicK'Insert Cmd> Interrupt Trigger> enableint" option in the toolbar of the program edaoatdgmol up

instructiomterface, as showrFiguré-47.

enableint X

name priority

Insert

Figuré&-47"enableititinstructioronfiguration interface
StepZlick on the text box afteptirameter 'name’ and enter the name of the interrupt to be enabled.
StepXClick on the text box after the parameter ‘priority' and enter the priority level to enable a specific interrupt.

Step&LlickInsert button, and then the instruction is inserted successfully.

@ For details about enableint instruction, please'AéterRoogramming Mahual
Prompt
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5.3.4.3 disableinfMask interrujpt

Instructiomtroduction:
The disableiimstructioiis used to shield the interrupts that are declared previously.
Insertion steps:

For the insertion steps, please réématoleintihstruction

5.3.4.4 delint(Remove interruptjon

Instructiomtroduction:
The deliritstructiols used to delete the interrupts that are declared previously.
Insertion steps:

For the insertion steps, please régratoleintihstruction

5.3.4.5 trigger(Track trigger statement

Instructiomtroduction:

The triggenstructiois used to declare a trigger. You can use the trigger function when you want to trigger a certain
operation at a certain point on the trajectory. The format of the trigger declaration is basically identical with that of t
interrupt declaratiorstructionexcept that the trigger declaration must be written on the previous line of the

movemerihstructiomo be triggered.
Insertion steps:

StepXClicK'Insert Cmd> Interrupt Trigger> trigger" option in the toolbar of the program editdggepop up

instructiomterface as showrHiguré-48

trigger X

priority
do
when

Insert
Figuré-48"Triggetinstructiomonfiguration interface
StepZlick the edit box behind the pardipeteity, and enter the priority. The parameter can be defaulted.
StepXlick the edit box behind the pardiwatat, and enter the interrupt event.
Step4&Click the edit box behind the parditdeéteand enter the interrupt-Buirtion.

StepXClick<Insert button, and then the instruction is inserted successfully.
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@ For details about triggetructionplease refer'tARL Programming Mdhual
Prompt

5.3.4.6 timer(Timed interrupt

Instructiomtroduction:

The timer instruction is a special intestrpttionlt uses the clock as the interrupt source, which can be applied to

the scenarios that need to implement an interrupt after a period of time or at regular intervals.
Insertion steps:

StepXClicK'Insert Cmd> Interrupt Trigger> timer" option in the toolbar of the program edfton&"pop up

instructiomterface, as showrfFiguré-49

L rmode [_]
priority
interval €0

Insert

Figuré&-49"Timeltinstructioronfiguration interface

StepZClick the edit box behind the pardmateg, and enter the interrupt name.
StepXClick the edit box behind the pardipeteity, and enter the interrupt priority.
Step4&Click the edit box behind the pardimé¢eval, and enter the interrupt interval.
Step&Click the box behind the pararinetedé

Step&Click the edit box behind the pardidéteand enter the interrupt-Buirtion.

StepTClick<Insert button, and then the instruction is inserted successfully.

@ Please refer to "ARL Programming Manual" for parameter description and detailed usage of tin
Prompt

5.3.5 Auxiliarynstructios

SeeTablé-7 for the list of auxiliangtructios.

Tablés-7 List of auxiliainystructios

Name Meaning
print Printout
scan Scan input
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Name Meaning

import Import ARL module

nop Add asynchronous teaching point instruction, sead¥imstructions" for details.
velset Speed adjustment

accset Acceleration adjustment

toolload Tool load setting

toolswitch Tool loagwitching

startdetect Collision detection enatdéructionfor detailed instructions, please refer to $6iéil
enddetect Collision detectidisableinstructionfor detailed instructions, please refer to $6Qi62

5.3.5.1 print(Printouj

Instructiomtroduction:

The prininstructions used to print the output to a certain position. You can use the function to print the value of one
or more expressions to the HMI message bar, USB, a specified file, dnstgidtigisTimestly used for

program debuggifitneuser can also use the function to output the logs.
Insertion steps:

StepXClicK'Insert Cmd> auxiliargtruction Print" option in the toolbar of the program editor t&ppiog’up

instructiomterface, as showrFigures-5Q

to filepath u
to precision
to numbase
to argtoprint
tostr argtoprint
Insert

Figuré&-50"Print Instructioconfiguration interface

StepZXlick the corresponding parameter edit box according to the actual needsparahesiter thaie.

SteplickInsert button, and then timstructiors inserted successfully.

@ For details abdiprint instructionplease refertARL Programming Mahual
Prompt

5.3.5.2 scan&an inpyt
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Instructiomtroduction:

The scaimstructioms used to scan a string, and read a series of substrings separated by a delimiter into a series of

variables according to their types.
Insertion steps:

StepXClicK'Insert Cmd> auxiliargtructiom scan" option in the toolbar of the program editor ttspap"up

instructiomterface, as showrfFiguré&-51

scan x

from
argtosave
delimiter

Insert
Figuré&-51"scaf instructioronfiguration interface
StepZlick the edit box behind the pardimetér and enter the defined string variable name.
StepXlick the parametdelimiteél, and enter the delimiter.
Step4&Click the parameétargtosaveand enter the name of the variable to which it is saved.

StepXClick<Insert button, and then the instruction is inserted successfully.

For details abdstat instruction, please refer to "ARL Programming Manual”.
Prompt

5.3.5.3 impori{lmport ARL modules

Instructiomtroduction:
The impomstructioms used to import an ARL module.
Insertion steps:

StepXlicK'Insert Cmd> auxiliamgtruction import" option in the toolbar of the program editor ttinppprtip

instructiomterface, as showrFiguré-52

modpath [ﬂ

Insert

Figuré&-52"import instructioconfiguration interface

StepZClick the edit box behind the pardimetépath and enter the arl file path to be imported.

StepXlick<Insert button, and then timstructions inserted successfully.
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® For details abdirnhportinstruction, please refélABL Programming Mdhual
Prompt

5.3.5.4 welsetSpeed adjustmgnt

Instructiomtroduction:

The velsétstructiorran be used to reduce or increase the programming planning speed of all subsequent movemer

instructios, and can also be used to set the max speed of the movement segment.
Insertion steps:

StepXClicK'Insert Cmd> auxiliamgtruction velsétoption in the toolbar of the program editor to"'pelget

instructiomox, as shownkiguré-53

override max

Insert
Figuré-53"velsetinstructiomonfiguration interface
StepZlick the edit box behind the pardimeteside and enter the speed percentage value.
StepXlick the edit box behind the pardimatérand enter the max TCP speed value for programming planning.

Step&LlickInsert button, and then the instruction is inserted successfully.

@ For details abdwelséetinstruction, please refer to "ARL Programming Manual".
Prompt

5.3.5.5 accsefAcceleration adjustment

Instructiomtroduction:

The accsatstructionis used to adjust the acceleration and jerk of the robot's movement, and is often used when the
robot is holding a fragile load. Low acceleration and deceleration are allowed. As a result, the robot's movement is

flexible.
Insertion steps:

StepXClicK'Insert Cmd> auxiliamgtruction accset" option in the toolbar of the program editor t@pogetip

instructiomterface, as showrFiguré-54
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accset X

acc ramp

Insert

Figuré-54"accsetinstructioronfiguration interface

StepZlick the edit box behind the pardiaeteand enter the percentage of actual acceleration relative to the max

value.
Step3Click the edit box behind the pardiratgt, and enter the percentage of actual jerk relative to the max value.

Step&LlickInsert button, and then the instruction is inserted successfully.

@ For details abdatcsetinstruction, please refeélARL Programming Mdhual
Prompt

5.3.5.6 toolloadTool load settings

Instructioimtroduction:
The toolloadstructiofis used to set the load parameters when the program is running.
Insertion steps:

StepXClicK'Insert Cmd> auxiliamgtruction toolload" option in the toolbar of the program editor thqudipagh'

instructiomterface, as showrFiguré-55

toolload X

toolinertia [ﬂ

Insert

Figuré&-55The Toolloddnstructiomonfiguration interface

StepZlick the <...> button on the right side to bring up the parameter configuratiorjtouénfaxtgs fas
shown ifriguré-56 The variable m represents the tool mass, centroid_pos represents the centroid position,

and inertia_tensor representm#éa tensor. After setting according to actual needs<dleseugton.
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ToollnertiaPara-toolinertia X

Variable name toolinertial

variable Value Type Range De

m deble tool

+ centroid_pos |:|CentroidPos Cel

+ inertia_tensor|:|InerliaTensor Ine
Yes

Figuré&-56"Tool Load Inertia" parameter list

SteplickInsert button, and then the instruction is inserted successfully.

@ For details abdtwolloadlinstruction, please refetABRL Programming Mdhual
Prompt

5.3.5.7 toolswitct{Tool load switch)ng

Instructiomtroduction:

The toolswitdhstructioms used to switch the load serial number when the program is running. The inertia
represented by the serial number can be modified and viewed in "System> Parameter Configuration> Global>

TOOLINERTIA".
Insertion steps:

StepXClicK'Insert Cmd> auxiliargtruction Tool Offset> toolswitch" option in the toolbar of the program editor to

pop uptoolswitchinstructiomterfaceas shown Figuré-57.

toolswitch X

toolindex mu_name

Insert

Figuré&-57The'Toolswitchinstructiomonfiguration interface

StepZEnter the tool serial number (toolindex) and robot name (mu_name} irotiengimh command
configuration interface. The inertia represented by each serial number can be modifie@gstdmewed in

Parameter Configuration> Global> TOOLINERTIA"

StepXlickInsert button, and then the instruction is inserted successfully.
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® For details abdtolswitchinstruction, please refélARL Programming Mdhual
Prompt

5.3.6 User subprogram

Instructiomtroduction:
The user subprogram function can insert a subprogram at any position in the main program.

When the program pointer is executed to the subprogram block, it will skip to the func function of the SubProg
program. The structure of the subprogram will not be significantly different from that of the ordinary program, excej
that the main function maybe included. After the called function of the subprogram ends (that is, after execution to
endfunc), the program pointer will return to the calling position. If you want to end the subprogram in advance, you
insert a return instruction in theepldnere you want to end. As a result, the subprogram's running will be ended in

advance.

When the program pointer is executed to the above block, it will skip to the func function of the SubProg program.
structure of the subprogram will not be significantly different from that of the ordinary program, except that the maii

function may nbé included.
Insertion steps:
Stepln the main program (the program currently in use), position the cursor where you want to insert the subprogr

StepZllicK'Insert Instruction> User Subprog" option in the toolbar of the program editmseripdparp
Subprogram” interface, as shorigunés-58 CliclkBrowse button, find and highlight the folder where the
subprogram to be inserted is located in-lye '[Rgih Selection” dialog box, and$éct button, as
shown irfrigurés-59

Insert user subprogram

path /usersubprog Browse
Subroutine Function
new_file1.arl main
new_file2.arl
new_filed.arl
Yes

Figuré-58"Insert User Subprogram" interface
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Path selection

‘

Parent Folder |/ 5 =
Name | size Type Dat
E usersubprog Folder 202
= script Folder 201
= screenshot Folder 202
1 backup Folder 201

411 1l 4

Folder name USB Select

Figuré&-59"Path selectibhist box

Step3rhe programs that can be inserted under the folder (the program contains the subprograms that can be inser

will be displayed"imsert User Subprogram" interface, as siogurdhcQ

Insert user subprogram

path fusersubprog Browse
Subroutine Function
new filetar el
new_file2.arl
new_filed.arl
Yes

Figuré&-60Subprogram is inserted along with its path

Step4n"Subouting display box, click the program to which the subprograrE ¥€loBgR(_TESTluan +

0723.arl). At this tifféunction” display box will list all the subprograms contained in the selected program.

Highlight the subprogram to be inserted artY efichutton.

Stepdf the subprogram (senddata) to be inserted is not in the same path as the Yiaie gubgragram is not
in the same path as the current program. Does it import the path?" dialog box will popkigues-shown in

61 ClickkYes button, and then the subprogram will be inserted into the main program along with its path, as
shown irfrigurés-62
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Prompt X

The subprogram is not in the same
path as the current program, does it
import the path?

Yes Cancel

Figuré&-61"Are you sure to Import Paidlog box

new_filel.arl* x

main()

init()

EXT_CTRL_TESTIuan+0723::senddata()

Figuré&-62Subprogram is inserted along with its path (if it is not in the same path as the main program)

Step@f the subprogram to be inserted is in the same path as the main program, highlight the subprogram to be
inserted and cliskes button. Then the subprogram will be inserted into the main program, as shown in

Figuré&-63

new_filel.arl* %

main()

init(y
import "/home/ae/USB/sdat/E £ &8 B 212 HI/EXT_CTRL_TESTIuan+0723.arl"
EXT_CTRL_TESTluan+0723::senddata()

Figuré&-63Subprogram is inserted (if it is in the same path as the main program)

5.3.7 Function package

The related instructions for the functions of vision, arc welding, palletizing, bending and other functions in the
"extended" list will only be displayed after the installation package is successfully installed. For specific usage, ple:

refer to the insictions for each function package of our company.

5.4 Insert function

Please refer to the "ARL Programming Manual" of our company for the usage of all functions in.the function menu

5.5 Calibration
5.5.1 Coordinate system calibration
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Select "Run> Coordinate System Measurement" optidiCtmatiteate System Measuréimésitface, as shown
in Figuré&-64 The coordinate system measurement includes "Tool Coordinate System NMéadwigjeent”, "

Coordinate System Measurement" and "Base Coordinate System Measurement".

[System/Parameter Configuration/Global/WOBJ_NUM (number of workpiece cooldinatetepsten|
Caution pendant main interface, and click <Edit> to configure the number of workpiece coordinate syste

& The workpiece coordinate system supports the creation of up to 200. The creation method is ag

Coordinate system measurement (= Cia | = X

Coordinate system Type = Tool ¥

D | Name @ X Y z A B C | Fix | Mechl 4 |
0 | toolo | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0000 | O = worL—
1 | 1ol | 0.000 | 0000 | 0.000 | 0.000 | 0.000 | 0000 | [J = WORL —
2 | tool2 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [J = WORL
3 | tool3 | 0,000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | ] = WORL
4 | tool4 | 0000 | 0.000 | 0.000 | 0.000 | 0000 | 0000 | [1  WORL
5 | tool5 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [] = WORL
6 | tool6 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | L[] WORL:”‘
7 tool7 0.000 0.000 0.000 0.000 I 0.000 0.000 1 WORI
Kill I | »

Attitude calibrate muti-point Refresh Save
Figuré&-64"Coordinate System Measuréinggitface
5.5.1.1 TooWorkobjeatoordinate system

"TooMorkobjeatoordinate system measurement" has two methods: "input method" and "calibration method".

Input method

Tool coordinate system

You can set the tool coordinate system by inputting, as-ghoes6il The table shows the position of the origin

of the tool coordinate system and the posture of the coordinate system.
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Coordinate system measurement < 00 O X

Coordinate system Type = Tool ~

ID | Name X Y z A B c Fix = MechU 4 |
0 | tool0 | 0.000 | 0.000 | 0.000 | 0.000 | 0000 | 0000 | O = worL—
1 | toolt | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | [J = WORL —
2 | tool2 | 0000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [1  WORL
3 | tool3 | 0000 | 0.000 | 0.000 | 0.000 | 0000 | 0.000 | [  WORL
4 | tool4 | 0000 | 0.000 | 0.000 | 0.000 | 0000 | 0000 | ] = WORL
5 | tool5 | 0.000 | 0.000 | 0.000 | 0.000 | 0000 | 0.000 | [  WORL
6 | tool6 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [] = WORL
| 7 | toolz | 0.000 | 0000 | 0000 | 0000 | 0000 | 0000 ﬂl ORL
Kl 1 [»

Attitude calibrate muti-point Refresh Save

Figuré-65Interface afetting tool coordinate system by input method
Setting method:
StepiSelect "Tool Coordinate Systé@bdndinate System Type", as shBigurié-65

StepZlick the cell in the lin&Tafol Coordinate System" to be set, keep it editable, and modify X, Y, Z, A, B, C to the

required values through the keypad.

StepXlickkSave button below to pop''gaved Succeeded" dialog Beéguns-66 and then the setting will be

completed.

Prompt X

@ Save Successed

Yes

Figuré&-66Save successful prompt box

CD The "Input Method" can be usedvbiely the specific values of the tool coordinate system

A, B, C are known.
Prompt

Step4et thavorkobjeatoordinate system by input, refégnes-67. The table in the figure shows the position of

the origin of eaglorkobjeatoordinate system and the posture of the coordinate system.
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Coordinate system measurement < [0 O X
Coordinate system Type = Tool ~

Name Fix = MechU 4

nmm-

tool1 0 0( 0.000 | 0.000 | 0.000

tool2 | 0.0( . a a 0.000 | 0.000 | 0.000
tool3 | 0.0( n B n 0.000 | 0.000 | 0.000 WORL

[
O
O
toold | 0.0¢ n 0.000 | 0.000 | 0.000 g WORL
O
[
|

WOR
WORL——

tool5 | 0.0( n . = 0.000 | 0.000 | 0.000 WORL
tool6 | 0.0( 0.000 | 0.000 | 0.000

WORL
tool7 0.000 1 0.000 | 0.000 0.000 0.000 0.000 WORL

i 1>

4

A\lmmhwm

Attitude calibrate muti-point Refresh Save

Figuré&-671nput method settingrkobjeatoordinate system page

Workobjeatoordinate system
Setting method:
StepiSelectWorkobjedToordinate System"Goordinate System Type", as shBiguriié-65

StepZlick the cell in the linwibrkobjedtoordinate System" to be set, keep it editable, and modify X, Y, Z, A, B, C

to the required values through the keypad.

StepXlickkSave button below to pop'igave Succeeded" dialog Heigumé-68 and then the setting will be

completed.

Prompt X

Save Successed

Yes

Figuré&-68"Save Succeeded " dialog box

® The "Input Method" can be used only when the specific valuekobgb&oordinate system X, Y, Z

B, C are known.
Prompt

Calibration method

Mobile tool + fixedorkobject

Our common tools are installed on the end flangeyvaraiieds placed in a fixed position. For example, when
we are grinding, we choose to install the grinding head or sandpaper on the end flange, and place the polished

workobjeain the grinding platform Above, this is the mobile toolarkigi@atre defined. That is, when
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calibrating the tool amdrkobjeatoordinate system, the "fixed" and "moving" option boxes in the [Coordinate System

Measurement] interface are not checked.
Calibration method:

SteplSelect "Tool Coordinate SystetCdordinate System TypEigurés-65 Assuming that the name of the
"Tool Coordinate System" to be calibrated is tool0, select the row where tool0 is locatedftandelick the <
calibrate button below to enféguré-69shows thémultipoint methddalibration interfade.Figure 565,
select "Tool Coordinate System"” for [Coordinate System Type]. Assume that the name of the "Tool Coordina
System" to be calibrated is "tool0". Select the row where tool0 is locatattitlidkcdlibrate button

below, and enter the [Attitude Calibration] calibration interface iBighod69n

Attitude calibrate X

Calibration point number 3 ¥

State figure Operation Method Move Point

I Move the robot, make the Z
v axis of the tool coordinate
& 7 X" system along the vertical Record
il direction, parallel to the Z axis
of the base coordinate system

On the basis of the first step,
o ;LH move the TCP point along the
& /| % positive X axis of the tool Record
' I coordinate system for a
certain distance and record

step, move the TCP point

I
v
& "/T along the positive Y axis of Record

4 the tool coordinate system for
a certain distance and record

0 On the basis of the second

Remeasure Calculate

Figuré&-69"Multipoint method" Calibration interface

StepZelect the number of points to be calibrated from the [Calibration Points] list, here 3 points are taken as an

example. ReferRigures-7Q
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Attitude calibrate X

Calibration point number | 3 ¥

1
State figure _Operation Method Move Point

| Move the robot, make the Z
4 axis of the tool coordinate
& X system along the vertical Record Move
Y |z direction, parallel to the Z axis
' of the base coordinate system

I On the basis of the first step,
o v_f)_+ move the TCP point along the
& B/'l « positive X axis of the tool Record | Move

i

coordinate system for a
certain distance and record

| 0 On the basis of the second
V.’ step, move the TCP point

& /T X along the positive Y axis of Record

the tool coordinate system for
a certain distance and record

Remeasure Calculate

Figuré-70Calibration point selection

The more points, the higher the accuracy of the tool coordinate system. For example,
tools to calibrate twerkobjeatoordinate system, base coordinate system, etc., the num
Prampt calibration points can be appropriately increased.

Step3hen calibrate according to the operation instructions in the figure. After each point is successfully calibrated.
front status will change fd¢toO(refer t&Figurés-71(a)(c)), and when all calibrations are comipleted,
interface will be as showRiguré-71(d). The button function description in the interface is Bablen in

58.

Tablé&-8"Multipoint Method" Calibration Interface button function introduction

Icon Function
Record Record the point information youtwaatibrate
Move Move to the calibration record point. Used to verify the accuracy of calibration recorg

Clear the calibrated point information
Remeasure
Note: After emptying Gith Figure-65 will be restoredxo

Calculate Calculate the calibration error, if it exceeds the error rangenneaslie re
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Attitude calibrate X

Calibration point number

State

|

®

L2
%

figure

Remeasure

3 v
Operation Method

Move the robot, make the Z
axis of the tool coordinate
system along the vertical
direction, parallel to the Z axis
of the base coordinate system

On the basis of the first step,
move the TCP point along the
positive X axis of the tool
coordinate system for a
certain distance and record

On the basis of the second
step, move the TCP point
along the positive Y axis of
the tool coordinate system for
a certain distance and record

(a)1 point successfully calibrated

Attitude calibrate X

Calibration point number

State figure

!

Remeasure

3-w
Operation Method

Move the robot, make the Z
axis of the tool coordinate
system along the vertical
direction, parallel to the Z axis
of the base coordinate system

On the basis of the first step,
move the TCP point along the
positive X axis of the tool
coordinate system for a
certain distance and record

On the basis of the second
step, move the TCP point
along the positive Y axis of
the tool coordinate system for
a certain distance and record

(b)2 points successfully calibrated
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Attitude calibrate X

Calibration pointnumber 3 ~

State figure Operation Method

Move the robot, make the Z
axis of the tool coordinate

l
3
v /T © system along the vertical Record

direction, parallel to the Z axis
of the base coordinate system

On the basis of the first step,
move the TCP point along the

coordinate system for a
certain distance and record

v O/T‘_" positive X axis of the tool Record

On the basis of the second
step, move the TCP point

| .9
Ve
v /T « along the positive Y axis of Record

the tool coordinate system for
a certain distance and record

Remeasure Calculate

(c)3 points successfuigibrated
Figurés-71"3 point method" calibration process status change

Move Point

Move

Move

Move

Step4After all the calibrations are successful, click the <Calculate> button at thégbhofidifitofcalculate the

error. If it exceeds the error range, the "Calibration failedpdaaseefirompbox as shownhigurés-

72will pop up. Then you need-taliierate until the error is within the allowable range; if the error is within the

allowable range, the "Calibration is successfupreavetfialog box as showirigurés-73will pop up,

click the ¥es button, and the figure will pop up 5 The "Save sucpessipliygX shown Riguré-74

will complete the calibration.

Calibration failed! Please measure
it again!

Figuré-72"Calibration failed, please measure it again!" prompt dialog box

Prompt X

Calibration succeeded! Save it or
not?

Yes Cancel

Figuré-73"Calibration succeeded, save it or not?" prompt dialog box
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Prompt X
Save Successed

Yes

Figuré-74"Save successed" prompt dialog box

StepSelectWorkobjedtoordinate System" in [Coordinate SystemFgpehi®s Assuming that the name of
the Workobjed@oordinate System" to be calibrated is wobj0, click the mechanical unit box corresponding to tt
row of wobjO, and a ddmwvn list will pop up, as shovifigaré-75, Choose either WORLD or R1. When
WORLD is selected, it means thaptkebjeatoordinate system is calibrated relative to the world coordinate
system. When R1 is selected, it means thatiibigieatoordinate system is calibrated relative to the robot

base coordinate system.

Coordinate system measurement < o010 0O X
Coordinate system Type
Name X Move Mech Unit | o
nmm- "=
wobj1 ) 0.000 | 0.000 | 0.000 | 0000 | 0.000 | [] WORLD =
2 wobj2 )00 0.000 0.000 0.000 0.000 0.000 | R1WORLD —
3 wobj3 )00 0.000 0.000 0.000 0.000 0.000 D WORLD
4 wobj4 )00 0.000 0.000 0.000 0.000 0.000 O WORLD
5 wobj5 )00 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 O WORLD
6 wobj6 )00 0.000 0.000 0.000 0.000 0.000 O WORLD v
7 wobi7 100 0.000 I 0.000 0.000 0.000 I 0.000 1 WORLD
< |l | »

3-point Refresh Save

Figuré-75"Mechanical Unit" list

Step@After selecting the row where wobjo is located, click th@o#threethod> button at the bottom left, and the
[threepoint method] calibration interface sh&wguids-76will pop up. In the [Tool] list on the interface,

select the tool coordinate system used to calibvatkdhgatoordinate system (toolO calibrated before).
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Tool  toolO b

State figure Operation Method Move Point
zT Move TCP to the origin of
coordinate system of .
& ,/X'K. " workpiece to be measured Record
and click on the record
- Move TCP to the positive
| T point at X axis of P
& o~ ¥ coordinate system of the hotil
workpiece to be measured
Move TCP to the paoint

z
& Tl where the Y componentis o

> B positive in the XY plane of
X )
coordinate system of

Remeasure Calculate

Figuré-76"Threegpoint method" calibration interface

StepMNext, calibrate according to the operation instructions in the figure. After each point is successfully calibrated

the front status will change fxaoO(refer t&Figurés-76a)(b)), and all calibrations are completed. As shown

in Figur&-77c).
Tool tool0 v
State figure Operation Method Move Point
Z]‘ Move TCP to the origin of
coordinate system of
% i " workpiece to be measured G ) L

and click on the record
- Move TCP to the positive

point at X axis of
Record Mov
& I ¥ coordinate system of the

xx*-m
workpiece to be measured
Move TCP to the point

z
& Tl where the Y componentis o

. " positive in the XY plane of
X )
coordinate system of
Remeasure Calculate

(a)1 point successfully calibrated
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Tool tool0 s
State figure Operation Method Move Paoint
ZT Move TCP to the origin of
coordinate system of
‘ A " workpiece to be measured ezl | Lot

and click on the record

z Move TCP to the positive
“ point at X axis of
A ¥ coordinate system of the Record Move

workpiece to be measured
T - Move TCP to the point
! where the Y component is —
& Thg v positive in the XY plane of L
: coordinate system of

Remeasure Calculate

(b)2 point successfully calibrated

Tool | tool0 v
State figure Operation Method Move Point
ZT Move TCP to the origin of
coordinate system of
‘ /K"\ " workpiece to be measured RO | i

and click on the record

z Move TCP to the positive
‘9 point at X axis of
o~ ¥ coordinate system of the Record | | Move

workpiece to be measured
Move TCP to the point

z
‘ﬁ T where the Y component is
. " positive in the XY plane of Record | | Move

X .
coordinate system of

Remeasure Calculate

(c)3 point successfully calibrated
Figuré-77"Threegpoint method" calibration process status change

StepRepeat step 4 to complete the calibration.
Movingvorkobject fixed tool

In the robot use case, there is also the robot end flange clamopkiobjépeand the tool is fixed to the specified
position, which is defined as maxaripbject fixed tool, that is, external TCP. For example, the robot end flange
holds thevorkobjecfixes the grinding wheel, and the robot mowvesktitgedb the grinding wheel for grinding.

That is, when calibrating the toalarkbbjeatoordinate system, both the "fixed" and "moving" option boxes in the

"coordinate system calibratigatface must be checked.
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Calibration steps:

Steplf the coordinate system of the meei@bjedb be calibrated is wobjl, check the <Move> button in the row
where wobjl is located, @iidisplayed after checking, as sh&iguies-78 Click the mechanical unit box
corresponding to the row of wobj1, anddosnopist will pop up, as shoviigaré-78 Optional WORLD
or R1. When WORLD is selected, it meansatbetdbeatoordinate system is calibrated relative to the
world coordinate system. When R1 is selected, it means to cabibkatgetimordinate system relative to

the base coordinate system of the robot.

StepZelect the rowhere wobjl is located, and click the-poinitmethod> button below, and the-frointi
method] calibration interface as shdviguird-79will pop up. The button function description in the

interface is shownTiableé-8.

Coordinate system measurement & I O X

Coordinate system Type

ID  Name X Move = Mech Unit ’7
(B m-

1 wobj1 )00 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 WORLD E

2 wobj2 I)OO 0.000 | 0.000 | 0.000 | 0.000 | 0.000 D WORLD

3 wobj3 I)OO 0.000 | 0.000 | 0.000 | 0.000 | 0.000 O WORLD

4 wobj4 !)OO 0.000 | 0.000 | 0.000 | 0.000 | 0.000 O WORLD

5 wobj5 [)00 0.000 | 0.000 | 0.000 | 0.000 | 0.000 [ WORLD

6 wobj6 I)OO 0.000 | 0.000 | 0.000 | 0.000 | 0.000 [ WORLD
L7 w.ohi]JlOﬂ 0.000 0.000 0.000 0.000 0.000 [ WORLD b
< ity

Attitude calibrate muti-point Refresh Save

Figuré-78"MoveWorkobjed€oordinate System" interface

84



AIRTP teach pendant operation manual Running

X

Calibration point number 4 ~

state Operation method Move point

VIOVE Uie 01y o me moving
workpiece coordinate system from the1
& direction to the reference point and

Alinlk ranard

VIOVE UIe 0Nyt o1 uie movingyg
workpiece coordinate system from the2
direction to the reference point and

Alinl reanarAd

MIOVE Ule Ongin o1 uie movingy
workpiece coordinate system from the3
direction to the reference point and

Alinls ranArd

WIOVE e Onygin o1 uie moving
workpiece coordinate system from the4
direction to the reference point and

alialk ranard

, Remeasure Calculate

(¢

-

y

Record Move

Record Move

Record Move

Record Move

K X X

Figuré-79[Multipoint method] calibration interface

Step3Belect the number of points to be calibrated from the list of [Calibration points], here 4 points is taken as an

example, referFaguré-80

Calibration point number

X

4
state 5 ration method Move point
wviove uie UIIS? 1e movinyg
workpiece ccg te system from the1
& direction to tt9 ‘ence point and

Alinl ranard

VIOVE uie OIG... <. «1e mnovingyg
workpiece coordinate system from the2
direction to the reference point and

Alinlk ranard

VIOVE uie Oyl o1 e moving
workpiece coordinate system from the3
direction to the reference point and

alink ranard

VIOVE uie Onygin ol uie moving
workpiece coordinate system from the4
direction to the reference point and

Alinlk ranard

, Remeasure Calculate

("4

-

4

Figuré&-80Calibration point selection

Record Move

Record Move

Record Move

Record Move

I I
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StepANext, calibrate according to the operation instructions in the figure. After each point is successfully calibrated
the front status will change faaO(refer tdFigurés-81(a)(c)), and all calibrations are comjleted

interface will be as showRiguré-81(d).

muti-point X

Calibration pointnumber 4 ¥

state Operation method Move point

VIDVE uie Uy ol uie moving
workpiece coordinate system from the1

direction to the reference point and Bl Hovs

Alialk ranard

VIOVE uie Onygin ol uie moving
workpiece coordinate system from the2

5 i Z Mov:
& direction to the reference point and oo IE
Alink ranArd

MIOVE e ungin ol uie moving

workpiece coordinate system from the3

Mov
direction to the reference point and Secaid i
Alink ranArAd

wiove uie Ullglll oI uie IIIUVIIIg
workpiece coordinate system from the4

i A X N -
direction to the reference point and Recon e

Alinly ranard

, Remeasure Calculate
K

-

A
(a)1 point successfully calibrated

muti-point X

Calibration point number 4 ¥

state Operation method Move point

VIOvE uie ongin ol uie moving
workpiece coordinate system from the1

direction to the reference point and Bty i

Alink ranard

VIOVE uie onygin ol uie moving

’ workpiece coordinate system from the2

direction to the reference point and oo Move

Alinlk ranAard

VIOVE e onygin oi uie moving
workpiece coordinate system from the3

IS 8 Mov.
direction to the reference point and Recor
Alinlk ranArd

IVIOVE e Onyin ol uie movingy
workpiece coordinate system from the4 -
direction to the reference point and faou

alink ranArd

, Remeasure Calculate

('g

¢

(b)2 point successfully calibrated
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muti-point X

Calibration point number 4 ¥

state

# ¢ ¢ 9

4

&

Operation method

VIOVE UlE Oyl ol uie movingyg
workpiece coordinate system from the1
direction to the reference point and

Alinlk ranArd

VIOVE uie Orgin ol uie moving
workpiece coordinate system from the2
direction to the reference point and

Alialk ranArd

VIOVE Ulie Onyin 01 uie moving
workpiece coordinate system from the3
direction to the reference point and

alink ranard

VIOVE uie Onyin 01 uie moving
workpiece coordinate system from the4
direction to the reference point and

alinlk ranArd

Remeasure

("¢

(c)3 point successfully calibrated

muti-point X

Calibration point number 4 ¥

state

¢ ¢ ¢ ¢

i

A

Operation method

VIOvVE uie Onygin oi uie moving
workpiece coordinate system from the1
direction to the reference point and

Alinlk ranArd

VIOVE uie Onyin vl uie moving
workpiece coordinate system from the2
direction to the reference point and

Alinlk ranard

VIOVE Uie 0Nyt 01 uie movingyg
workpiece coordinate system from the3
direction to the reference point and

Alink ransrd

VIOVE uie Onygin oI uie movingyg
workpiece coordinate system from the4
direction to the reference point and

Alinlk ranArd

Remeasure

(d)4 point successfully calibrated

Figuré&-81"Four point method" calibration process status change

Move point
Record Move
Record Move
Record Move
Record Move

Calculate

Move point
Record Move
Record Move
Record Move
Record Move

Calculate

StepBAfter all calibrations are successful, click the <Calculate> button at tHedwotsn8tf calculate the

error. If it exceeds the error range, the "Calibration failedpdaasesté prompt box as shokigines-
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82will pop up. Then you need-talilerate until the error is within the allowable range; if the error is within the
allowable range, the "Calibration is successful, save it?" prompt dialog bdxigsre&h@8wilimpop up,
click the ¥es button. The "Save Successful" prompt box as Elgpwes-Bvpops up to complete the

calibration.

I

Prompt

Calibration failed! Please measure
it again!

Figuré-82"Calibration failed, please measure it again!" prompt dialog box

Prampl X

Calibraion succeaded! Sava il or
nol?

Yos Cancel

Figuré-83"Calibration succeed, save it or not?" prompt dialog box

Prompt X
@ Save Successed

Yes

Figuré-84"Save successed" prompt dialog box

StepBType of Coordinate System” select "Tool Coordinate System", copy the values (X, Y, Z, A, B, C) in the calibr

workobjeatoordinate system wobjl to the tool coordinate system tool1.

Step7Assuming that the name of the "fixed tool coordinate system" to be calibrated is tool0, select the row where
is located, check the "fixed" option in the row where tool0 is located, andihes disphay Figureé-
85
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Coordinate em measurement

Coordinate system Type  Tool

Name Fix

nm-

~N R | AW N
g
55
o
o
=1
S
| | = | s
=3
=3
=3
o
o
=3
=3
o
o
=3
=3
o
=3
=3
o
=3
o
=3
o

3-point Refresh Save

Figuré-85"Fixed Coordinate System" interface

Step&lick the mechanical unit box corresponding to the row of toolOdamchdistrogll pop up, as shown in
Figuré-86 where you can choose WORLD or R1. When WORLD is selected, it means the fixed tool coordina
system is calibrated relative to the world coordinate system; when R1 is selected, it means the fixed tool

coordinate system is calibrated relative to th@sehmiordinate system.

Coordinate system measurement

Coordinate system Type  Tool ~

Name X Fix | Mech Unit
nmm-

tool1 )00 0.000 0.000 0.000 0.000 0.000 WORLD

2 tool2 )00 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |:| WORLD

3 tool3 )00 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 O WORLD

4 tool4 )00 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 O WORLD

5 tool5 )00 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 O WORLD

6 tool6 )00 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 O WORLD

7 tool7 h00O 0.000 0.000 0n.000 0.000 0.000 1 WORLD -

4] |l 1] »

3-point Refresh Save

Figuré&-86"Mechanical Unit" list

Step%Belect the row where tool0 is located, and click thgofthraethod> button below to enter thejitiree
method] calibration interface as shdvigui®-87. When calibrating the fixed tool coordinate system, it is
necessary to install the tool used to calibrate the fixed tool coordinate system on the robot flange (define the
coordinate system of this tool as tooll that has been calibrated), aedTiwblif isttFiguré-87, select

tooll.
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Tool  tool0 v

State figure Operation Method Move Point
7 Move TCP to the origin of

T coordinate system of .
& /x"& " workpiece to be measured Record

and click on the record
7 Move TCP to the positive

| T point at X axis of .
& o~ ¥ coordinate system of the e
workpiece to be measured
Move TCP to the point

z
& Tl where the Y componentis o .

> B positive in the XY plane of
X .
coordinate system of

Remeasure Calculate

Figuré&-87"Threegpoint methddCalibration interface

SteplOext, calibrate according to the operation instructions in the figure. After each point is successfully calibratec
the front status will change fxaoO(refer t&riguré&s-8§8a)(c)), and all calibrations are completed,

interface is shownRiguré-71(d).

Tool tool0 it

State figure Operation Method Move Point
7 Move TCP to the origin of

T coordinate system of
* /X'\ " workpiece to be measured

and click on the record
- Move TCP to the positive
| T point at X axis of o
& ¥ coordinate system of the Record

*x

Record Move

workpiece to be measured
Move TCP to the point

z
& Tl where the Y componentis | o

3 N positive in the XY plane of
X .
coordinate system of
Remeasure Calculate

(a)1 point successfully calibrated
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Tool tool0 i
State figure Operation Method Move Point
ZT Move TCP to the arigin of
coordinate system of
‘ i " workpiece to be measured el JNEDS

and click on the record

z Move TCP to the positive
‘ﬁ point at X axis of
/{«- L " coordinate system of the Fieand | L

workpiece to be measured
Move TCP to the point

z
Tl where the Y component is —

& T v positive in the XY plane of e

: coordinate system of

Remeasure Calculate

(b)2 points were successfully calibrated

Tool toolD >
State figure Operation Method Move Point
T Move TCP to the origin of
coordinate system of
‘ /x"\ " workpiece to be measured A L0

and click on the record

z Move TCP to the positive
‘ﬁ point at X axis of
A ¥ coordinate system of the Record Move

workpiece to be measured
Move TCP to the point

z
T where the Y component is
% . positive in the XY plane of Record | | Move

X .
coordinate system of

Remeasure Calculate

(c)3 points were successfully calibrated
Figuré-88"Threepoint method" calibration process status change

SteplRepeat step 3 to completedhibration.

5.5.1.2 Base coordinate system

The base coordinate system is fixed on the robot base and coincides with the world coording
default.

A When the user performs wall mounting and flip mounting, and wants to keep the world
system Z axis still upward,;

)

When there are multiple mechanical units and want to specify the same world coording
together;

Prompt

You need to calibrate the relationship between the base coordinate system and the world co
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"Base coordinagstem calibration" has two methods: "input method" and "calibration method".

Input method

Set the base coordinate system by input,FigferdeB9 The table in the figure shows the position of the origin of

each base coordinate system and the posture of the coordinate system.

Coordinate system measurement

Coordinate system Type Base ¥

ID Name X Y z A B C Reference
[0~ [RE] 0000 71157 0000 | 45000 0000 | WORLD
7 8 9
—
4 5 6
U223
!
0 _
Calibrate Refresh Save

Figuré&-89Input method setting base coordinate system page
Setting method:
StepiSelect "Base Coordinate System™ in [Coordinate Systétignge&Piabove.

StepZClick the cell in the row of the "base coordinate system" to be set to make it editable, and modify X, Y, Z, A, E

and C to the required values through the small keyboard.

StepXlick the <Save> button below, the "Save Successful" prompt boxFEigst@®@0viil pop up, and the

setting is complete.

Prompt X

@ Save Succeeded

Yes

Figuré&-90"Save successfully" pronopt

@ The "input method" can only be used if the specific values obtrdibagesystem X, Y, Z, A, B, an

are known.
Prompt

Calibration method
Set the base coordinate system by calibration.
Calibration method:

StepISelect "Base Coordinate System" in [Coordinate Systé&iigUgs&Pin
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Step2Assuming that the name ofBae€'" to be calibrated is R1, after selecting the row where R1 is located, click
the <Calibrationbutton at the bottom left, andGladiljratidrinterface shownRiguré&-91will pop up, and
the [reference mechanical unitjdirap list on the interface It is used to select the reference coordinate

system for calibrating the base coordinate system.

Calibrate X

Reference mechanical unit WORLD ~ Calibration point number

State figure Operation methods
ZT Drive TCP to the origin of the world

* , coordinate system to be measured and Record
’/x click Record

- Drive TCP to the forward point of the X
& ]—T- , axis of the world coordinate system to be Record
-
X

measured and click Record

T z Drive TCP to the forward pointof the Y
& /]\—‘v axis of the world coordinate system to be Record
X

measured and click Record

Remeasure Calculation

Figuré&-91Select reference mechanical unit

Step3WVhen [Reference Mechanical Unit] selects "World Coordinate System WORLD", you can calibrate according
the operation instructions in the figure. After each point is successfully calibrated, the front status will change

fromxXto O(refer tdrigurés-92(a}(b)), the interface of all calibration is shBignré-92c).

Calibrate X
Reference mechanical unit| WORLD Calibration point number

State figure Operation methods
ZT Drive TCP to the origin of the world
% v coordinate system to be measured and Record
‘/x click Record

E Drive TCP to the forward point of the X
& ]—T- , axis of the world coordinate system to be Record
FoA .
X

measured and click Record
T - Drive TCP to the forward point of the Y
& k\( axis of the world coordinate system to be Record
X

measured and click Record

Remeasure Calculation

(@ 1 point of successful calibration
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Calibrate X
Reference mechanical unit| WORLD ¥ Calibration point number

State figure Operation methods
ZT Drive TCP to the origin of the world
9 1Y coordinate system to be measured and Record
’/x click Record

- Drive TCP to the forward point of the X
% I—T , axis of the world coordinate systemtobe | Record
o,
X

measured and click Record

T z Drive TCP to the forward point of the Y
& /L_’Y axis of the world coordinate system to be Record
X

measured and click Record

Remeasure Calculation

(b)2 point of successful calibration

Calibrate X
Reference mechanical unit| WORLD + Calibration point number

State figure Operation methods
ZT Drive TCP to the origin of the world

‘ ;T-Y coordinate system to be measured and Record
/x click Record

- Drive TCP to the forward point of the X
% I—T , axis of the world coordinate system to be Record
Ex* measured and click Record

T 4 Drive TCP to the forward point of the Y
‘ /I\._'Y axis of the world coordinate system to be Record
X

measured and click Record

Remeasure Calculation

(©) 3point of successful calibration
Figuré&-92State changes during calibration

Step4After all the calibrations are successful, click the <Calculate> button at théghofidtofcalculate the
error. If it exceeds the error range, the "Calibration failedidaasesté box as showFignres-93will
pop up, then you neeet&ibrate until the error is within the allowable range; if the error is within the
allowable range, the "Calibration is successful, seoraptfialog box as showirigurés-94will pop up,
click the ¥e& button, anBiguré&-95will pop up As shioun the "Save Succesgidinpbox, the

calibration is completed.

Prompt X

Calibration failed! Please measure
it again!

Yes

Figuré&-93"Calibration failed, pleasmeasure!" prompt dialog box
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Prompt X

Calibration succeeded! Save it or
not?

Yes Cancel

Figuré-94"Calibration is successful, sayardfipt dialog box

Prompt X
@ Save Succeeded

Yes

Figuré&-95"Save successfully” prompt dialog box

5.5.2 Zero calibration

For details about "Zero Calibration", pleaseTiaieb®

Tablé-9 Description of calibration scenario

No. Calibration scenario

1 Routine maintenance of the robot, such as replacing the encoderdinesesattieeyencoder position analy
value to be lost

2 The manipulator has carried out a certain axis or overall disassembly

3 The manipulator collided during operation, cawstgpadséion information of the encoder to be differen
the actuaxisposition

4 When there is a deviation between the zero position and the calibration slot position

For the specific method of zero calibration, please refer to " XX Industrial Robot System Quitka&tart Manua

model.

5.5.3 Fast calibration

& "Fast Calibration" can record the current position in any pose. It should be noted that "Fast Calib

o performed only when the motor or reducer is faulty or damaged andeadsdo be

Calibration method:
StepIThe precondition for calibration is that the robot cannot move when the motor/reducer is faulty or damaged.

Step2n the main interface of the teach pendatRwtickCalibratiorFasCalibratidroption to enter theast
Calibratidrinterface showniguré-96 ClickkSave Current Positibtton, and then the system will

record the robot's current axis position.
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Fast Calibration X

Axis 1: 0.000 deg Calibrate External axis 1: 0.000 mm  Calibrate
Axis 2: 0.000 deg Calibrate External axis 2: 0.000 mm @ Calibrate
Axis 3: 90.000deg Calibrate External axis 3: 0.000 mm @ Calibrate
Axis 4: 0.000 deg Calibrate External axis 4: 0.000 mm  Calibrate
Axis 5: 0.000 deg Calibrate External axis 5: 0.000 mm  Calibrate
Axis 6: 0.000 deg Calibrate External axis 6: 0.000 mm @ Calibrate

Save current position Calibrate All

Figuré-96"Quick Calibratidnterface

Step3urn off the power, replace the motor/reducer (keep the shaft position still, no displacement), and restart the

system.

StepReenter'FasCalibratidrinterface ifriguré-96 and clickCalibra> button behind any axisGalibrat
Alb> button below, afiBo you need teaalibratédialog box will pop up, as showigimes-97. Click
<Ye% button, antMessage Bar" of the system will display "One axis or all axes are calibrated successfully",

and the corresponding axis will be completed to the previously recorded position.

Prompt X

@ Do you need to re-calibrate?

Yes Cancel

Figuré&-97"Are you sure to recalibfade®og box

5.5.4 Conveyor calibration

For the specific method of conveyor calibration, pleas@pefatitm Instructions for Conveyor Tracking

5.5.5 Installation angle calibration

When the robot is not installed horizontally (sucimasimteld, flimounted), it is necessary to set the correct robot

installation angle.
Configuration steps:

StepXClicK'RurrCalibratiorinstallation Angle Calibrdtionthe main interface of the teach pendant to enter the

[Installation Angle Calibration] interface, as sR@mMNeFO8
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Installation angle calibration X

State figure Operation method Move to record point

Suspend an object with a

string so that the string is in
the direction of gravity. P
* Mave TCP to a point near EEERT
the upper end of the rope
and click Record.

Move TCP to a reference -
& . . Record Move
point and click record

Remeasure Calculate

Figuré-98installation angle calibration interface

Step2Move the TCP to the reference point and click <Record>. @hdangas shown iRigures-99

Installation angle calibration X

State figure Operation method  Move to record point

Suspend an object with a

string so that the string is in
the direction of gravity.
% Move TCP to a point near fieea Ll

the upper end of the rope
and click Record.

Move TCP to a reference
. . Record Move
% point and click record

Remeasure Calculate

Figuré&-99Successfully calibrated interface

Step3he direction of gravity can be determined by the direction in which the rope naturally sags, so as to find dire

below the reference point.

StepMove the TCP to any point 10cm away from the reference point, and click <Recortb>; Change

StepBAfter the teaching is completed, click <Calculate> to automatically calculate the robot installation angle.

StepBn the main interface of the teach pendahBysiekaParameter Configuratidhanng| click [+] in front

of [GRAVITY_DIRECTION (gravity direction vector)], and you can view the calculation result of the installatio

angle in the expanded parameter value, as $tigunditt00
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Parameter Configuration (=2 [ —— X
DGR |01 | I e M < >
Variable Name Value‘ A
+ HG_SENS_DAMP Sensor dragging's damping parameters

+ HG_SENS_MONITOR Sensor drag teaching monitoring parameters
+ HG_SENS_AMPLIFIER Sensor drag external force magnification

SF_ENABLE Enable soft float in cartesian or axial space false
SF_TYPE Acquisition method of soft floating getting external force (torque) estims
+ SENS_THRES Threshold of sensor force estimation
X 0
y 0
z -9.8

+ ROBOT_JOINT_POS
AUTO_LOAD_PROG... Auto Load Program Path

Il 1l 4

Refresh Edit Save Reset

1T

Figuré&-100View channel parameter interface

H.6 Positioner calibration
The "Point Corrector" function can help correct points in the program.
Operation steps:

StepIOn the main interface of the teach pendalRwiielPoint Correctaption to enter thRoint Corrector
interface as showrFigure>-101

Point Corrector

Program Open

O Up ® Down

Point coordinates Point correction offset value
TOOL v~ woBJ v X 0 mm A 0 deg
X o mm A o dsg Y 0 mm B 0 deg
Z 0 mm C 0 de
Y o mm B 0 deg 9

@ Tool(Moving workpiece)
O Workpiece (fixed tool)

| obtain | [ Modify |

Z 0 mm C o deg Reference

Figuré&-101"Point Correctibimterface

StepZlick the <Open> button above, afifiglext Fildist box as shownFiguré-102will pop up, select the file
to be opened, and click the <Select> button. The program is op@medramtHeditanterface at the

same timétsrelated information is also displayed'Paingé Correctanterface, as showrFiguré-103
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AIRTP teach pendant operation manual Running

Parent Folder  /script » =
Name i A

wanbu1_data.arl 1KB —
wanbu1.arl 278 bytes ;
Serialport.arl 313 bytes
new_file2_data.arl 364 bytes
new_file2.arl 131 bytes
new_file1_data.arl 2KB

filetl.arl 580 b
arl 170 hutes
L R[] 4

File Name Select

Figuré-102'select filelist box

Figuré-103"point correctband'program editbinterface after opening the file

StepXlick the dregown box dPoint Listin Figuré-104to display all point data in the program. The <Up>,
<Down> buttons and the <Search in Program> button are used together, meaning to search the selected poi

in the'pants’ from the current position in the program "up" or "down".
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