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Foreword

About this manual

This manual introduces how to use the AIR-TP teach pendant to operate the industrial robot

system based on the AIR type industrial robot.

Prerequisites

safety instructions 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:
®  "ARL Programming Manual"
B "XXtype industrial robot manipulator manual v

B "XXtype control cabinet manual "

Target groups
Operators
Product technicians

Technical service personnel

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 the instructions may result in an accident
causing the severe or fatal injury or the great losses of

property.
Danger
Failure to follow the instructions may resulting in moderate
injuries or minor injuries, or only material damage may
. occur.
Warning

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

Caution
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Sign Meaning

Prompt for additional literature and instructions for
additional information or more detailed operating

instructions
Prompt

Manual description

Revision history

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

timely manner.

Website URL: http://robot.peitian.com/

See Table 2 for manual related information.

Table 2 Related information of this manual

[term lllustrate

Manual name AIR-TP teach pendant operation manual
Manual number UM-P05070000001-001

Manual version V4.5.0

Software version 2.6.5

The revision history contains the instructions 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 Maodification description
Va1 2019.12.24 The corresponding software version is upgraded from
2551026.1
V4.1.2 2020.06.30 The corresponding software version is upgraded from
26.1t026.2
The corresponding software version is upgraded from
V4.3.0 2020.10.30
26.2t102.6.3
Va40 2021.03.15 The corresponding software version is upgraded from
26.3t026.4
V4.4.1 2022.01.11 Added "User Security DO Application Scenario "
The corresponding software version is upgraded from
V4.5.0 2022.03.31

26410265
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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 as 'Click the <Yes> button'.

The square brackets '[]' indicate the names of windows, menus, and data tables, such as
'pop up the [New User] window'.

Multiple-level menus are separated by '/'. For example, 'File/New/Folder' represents the
menu item 'Folder' under the sub-menu 'New' under the menu 'File'.
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1 Safety precautions

The robot owner and operator must be responsible for their own safety. Petian Robotics Co., Ltd. is not 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:

Burning environment
Potential explosive environment

Radio interference environment

In water or other liquids

1.2 Safety operating procedures

Teaching and manual operation of the robot

Please do not operate the teach pendant and operation panel with gloves
Use lower speed multiplier to jog the robot for better controllability.
The movement trend of the robot should be considered before pressing the jog button on the teach pendant.

It is necessary to pre-consider the movement trajectory of the robot so as to avoid interference.

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 (AIR-TP) is 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 the

control cabinet when stored (reference Figure 2-1) or hang on the side of the control cabinet.

Teach pendant

Control cabinet

Teach pendant-control
cabinet connection cable

Figure 2-1 Where 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 accustomed to right-handed operation
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 pendant. The recommended holding method is shown in Figure 2-2.
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Figure 2-2 The correct posture of holding the teach pendant

2.2 label description

The position of the nameplate and matching label of the teach pendant is shown in Figure 2-3.

Nameplate of teach pendant

Matching label of teach pendant

Figure 2-3 The position of the nameplate and matching label of the teach pendant

2.2.1 Nameplate of Teach Pendant

Please refer to Figure 2-4 for the contents of 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 the

nameplate when the product is shipped.

7

miM¥Aﬁ*ﬁmﬁﬂ\\

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

Peitian Robotics Co., Ltd.
SN: PCSD7|..|CDI-Z‘I”|5|‘I|Wi‘i-0.l

Figure 2-4 The location of the nameplate of the teach pendant and the matching label
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2.2.2  Teach Pendant pairing label

Please refer to Figure 2-5 for the contents of the matching label of the teach pendant, please confirm:
B The serial number of the teach pendant in Figure 2-5 is consistent with the serial number on the nameplate of the
teach pendant;

B The serial number of the control cabinet in Figure 2-5 is 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 2-5 The 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 shown in Figure 2-6, and the description of the corresponding

components of the teach pendant is shown in Table 2-1.

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

(c) Right side view
Figure 2-6 Contents of the components of the teach pendant

Table 2-1 Description of the components of the teach pendant

No. Name Description

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

2 MM 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 stops moving,
4 Emergency stop button | turn the button clockwise and manually clear the error alarm to release the emergency
stop state and return to the normal state

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

6 Function keys Provide shortcut keys for some functions

7 Display (touch screen) HMI operating area

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

9 Multi-grip handle Hand-held part, refer to Figure 2-2 for holding posture

10 Teach pendant | The cable has been connected at the factory, no user connection is required, and the
connection cable default connection is on the left.

" 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 to Figure 2-7 for the three modes of the mode switch key on the upper left of the front of the robot teach pendant.
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Mode switch key

Figure 2-7 Mode switch key

¥ @ Il |m

Figure 2-8 Running status bar

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

main function is to switch the mode. There are three main modes provided (refer to Table 2-2).

Table 2-2 Mode switch key description

Name Description function

Turn the key to the left to switch to manual high-speed mode, and the

Manual high control mode icon status in the "running status bar" of the teach
speed mode n
pendant (refer to Figure 2-8) is " &
Turn the key to the middle to switch to manual low speed mode, and the
Manual low For detailed functions, please

control mode icon status in the "running status bar" of the teach
speed mode A refer to Chapter 4.1.4
" ‘M' [

pendantis " ~-

Turn the key to the right to switch to automatic mode, the status of the
control mode icon in the "operation status bar" of the teach pendant is "

mode @ .

Automatic

Two keys for operating mode switching are usually provided. Please keep them properly to avoid losing them.
Caution

2.3.2 Enable button

The enable buttons can be installed on the left or right sides of the rear housing of the teach pendant. The default

installation is on the right side when leaving the factory, as shown in Figure 2-6.

Steps for usage:
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Step1.When the enable key is fully released, the natural state is the first key position, and the robot is not enabled and

cannot be operated.

Step2.Gently buckle the enable key (located on the right side of the teach pendant in Figure 2-9) to make it stay in the
second key position, and the robot is then enabled (a "click" sound is heard). At the same time, the lightning
icon in status bar is displayed as " ¥ (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

Figure 2-9 Teach pendant enable button

| e B ! ' i A
A sErT o B 0 09:59:40 Copy succeeded! é m w S e
Vo Do Run  Monitor  File  System  Expand

Figure 2-10 Enable status bar

Step3.Continue 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 status bar (see Figure 2-10) is displayed as " Ve (gray). The "Run"

indicator light of the control cabinet goes out.

Step4.When the enable key is in the second key position, release the key to return to the first key position, the robot is

disabled, and the lightning icon in the enable status bar (see Figure 2-10) is displayed as " Yon (gray).

2.3.3  Control keys
There are two ways to operate the robot manually, please refer to Chapter 4.10.1:

u Single-axis mode operation:  Each axis can run forward or reverse independently.

u Cartesian mode operation: TCP (Tool Center Paint, robot end execution point) moves forward or backward along the
axis of the coordinate system.

u Tool mode The user can control the TCP of the manipulator to move linearly along the positive or
negative direction of the X/Y/Z axis of the tool coordinate system, and can also control the
TCP of the manipulator to rotate around the X/Y/Z axis of the tool coordinate system.

Refer to Figure 2-11 for the contents of the operation control keys when running the robot manually. The corresponding
functions and meanings of each key (in single-axis mode and Cartesian mode) are shown in Table 2-3. "System sidebar

(axis indication)" is related Please refer to Chapter 4.13 for instructions.
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Figure 2-11 Teach pendant control keys

n
|
e

>) () |
HA)
(=L 4] 2
mmin
| J_L%, J3
—
=) o
— |
ighkd /’ {8
e Vern A

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

main axis modes

l Axis indication in external axis mode
E1

Y E2

Z B3

A E4

B E5

C E6

Table 2-3 Operating instructions for teach pendant control keys

Sign

Single axis mode

Cartesian mode

Tool mode

Start running program operation

Pause program operation

Control a certain axis of
the
move forward

manipulator  to

Control the TCP point of the manipulator to
move in the positive direction of the X axis,
Y axis, or Z axis, and also control the TCP
point of the manipulator to rotate around
the Z axis, Y axis or X axis

Control the TCP point of the manipulator to
move along the positive direction of the X,
Y, or Z axis of the tool coordinate system,
and also control the TCP point of the
manipulator to rotate around the Z, Y or X
axis of the tool coordinate system

Control a certain axis of
the
negative movement

manipulator  for

Control the TCP point of the manipulator to
move in the negative direction of the X axis,
Y axis, or Z axis, and also control the TCP
point of the manipulator to rotate around
the Z axis, Y axis or X axis

Control the TCP point of the manipulator to
move along the X axis, Y axis, or the
negative direction of the Z axis of the tool
coordinate system, and also control the TCP
point of the manipulator to rotate around
the Z axis, Y axis or X axis of the tool
coordinate system

Function keys

Please refer to Chapter 8.3.2 for the configuration and usage of all buttons on the left side of the front of the teach

pendant.

Emergency stop button

The emergency stop button is located at the upper right corner of the front of the teach pendant, as shown in Figure 2-

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 2-12 Emergency stop button of teach pendant

Steps for usage:

Step1.In case of emergency, press the emergency stop button, the robot will stop moving, and the "message bar" of the
teach pendant displays the relevant alarm information of "Teach pendant emergency stop button is pressed",

refer to Figure 2-13. The "Alarm" indicator of the teach pendant turns red.

¥ @ O ™ R1 Foregrounc | @ worLD |} FLANGE @& W 140127

5 / ? LW
ZZ7 CONT 3% ao 14:01:24 TP emergency * E;' ’ S %
'v/:q 13 button was pushed. Run Monitor File System  Expand

Figure 2-13 Teach pendant "message bar" alarm

Step2.After the robot movement stops, turn the button clockwise to release the emergency stop state, the emergency
stop button pops up, click the " “‘ "icon in the message bar of the teach pendant to manually clear the

relevant alarms, and the "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 pendant. Refer to Figure 2-6 for
specific locations. There are three indicators: power supply, operation and alarm. The meanings and functions of each

are shown in Table 2-4.

Table 2-4 Teach pendant indicator light description

Sign Description

Power supply After the teach pendant is activated, the white light is on
Run During manual 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 cord

hole is shown in Figure 2-14.

10
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Cord hole of stylus

ElI=

OEEBEE

Figure 2-14 AIR-TP Teach pendant stylus

2.4 Connect the control cabinet

For the connection between 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

"
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3 Login Interface

3.1 Login permission

When started for the first time, you must log in with the teacher permission, as shown in Figure 3-1.

I System Settings

Log in alsfdlflaglh|.]

v OEM ®

Login i N i A . .

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 3-1 HMI login interface

Teacher permission:

%

Eng.
—

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 parameters and operating conditions, without program/parameter modification

permissions. The initial login password is "LOVE".

@ For other related login passwords, please contact our after-sales personnel.

Prompt

3.2 Login interface related settings

Click <System Settings> button at the top left shown in Figure 3-1, and a drop-down list will pop up, as shown in

Figure 3-2. You can perform operations such as "System Upgrade", "Import Authorization" and "Configure IP". Please

refer to Table 3-1 for related descriptions.

13
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I System Settings

t System Upgrade

Import Authorize

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

Configure IP

g qw/ e r|/t Y u j o p
Restore ARCS
Restore HMI a s d f 9 h jJ k | «

Figure 3-2 <Settings> list of login interface

Table 3-1 Description of "Settings" on the login interface

Name

Description

System Upgrade

The "system upgrade" method here is the same as the "version update" method in Chapter8.6.2, you can
directly refer to it

Authorized guide

The "import authorization" method here is the same as the "authorization import" method in Chapter 8.6.6,
you can directly refer to it

Configure IP

Click the "System Settings > Configure IP" option in Figure 3-3, and the dialog box shown in Figure 3-3 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

Figure 3-3 "Configure IP" pop-up window

Restore ARCS

Click on the [Settings/Restore ARCS] option in Figure 3-2, a prompt box will pop up as shown in Figure 3-4,
click <Yes>, and the control cabinet configuration will be restored to the state of the last successful startup.
Any modifications made after the last power-on will be lost.

Info X

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

Figure 3-4 [Restore ARCS] Pop-up Window

Restore HMI

Click on the [Settings/Restore HMI] option in Figure 3-2, a prompt box will pop up as shown in Figure 3-5,
click <Yes>, and the configuration of the teach pendant will be restored to the state of the last successful
startup. Any modifications made after the last power-on will be 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

Figure 3-5 [Restore HMI] Pop-up Window

3.3 Login interface information

14
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The information (see Figure 3-6) displayed in the bottom left corner in Figure 3-1 includes HMI version number, machine

code, etc. More detailed information can be found in "System Information”, please refer to Section 8.6.1.

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 3-6 " Configure IP" window

15
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4  Main Interface

4. Workpiece coordinate system

3. Task management

5. Tool coordinate system

2. Mechanical unit

6+ Axis control mode status

G‘D(@L1

4 7” CONT 3%
9. System up/down enable status

10. JOG operation parameter
display column

1+ Running status bar.

Foregh

(1 R}

o
ﬂ 1 10:03:58 Logged in to OEM

.,.7 7. System soft keyboard
W 100423———— g, System time

= S

File

rounc E. WOARLD }ﬂ. tool0

o

12. Menu Bar

System  Expand

14. System sidebar
{axis indication}

11, Maessage bar

Welcome
Robot Control System

13+ Main window

Figure 4-1 Division of function zones on main interface

Table 4-1 Description of function zones on main interface
No. Name Description
1 Running status bar To display the current system running status. For details, please refer to Section 4.1
. . To display the name channel switching of mechanical unit in the current channel. For
2 Mechanical unit . .
details, please refer to Section 4.2
3 Task management Display and set the current task, please refer to Chapter 4.3 for details
A Workobject coordinate Display the current workobject coordinate system, please refer to Chapter 4.4 for
system details
5 Tool coordinate system Display the current tool coordinate system, please refer to chapter 4.5 for details
6 Axis control mode status Display the current axis control mode, please refer to Chapter 4.6 for details
7 System soft keyboard To display and set the system time. For details, please refer to Section 4.7
8 System time To display and set the system time. For details, please refer to Section 4.8
g System enable/disable System enable/disable status display icon when manual, system enable/disable
status button when automatic. For details, please refer to Section 4.9
10 JOG operation parameter To set and display the running parameters of the current JOG. For details, please refer
display column to Section 4.10
To scroll to display the latest system message, being the entry of the system message
" Message bar . . .
interface. For details, please refer to Section 4.11
12 Menu bar To provide various function options. For details, please refer to Section 4.12
13 Main window Display zone of function interface, please refer to Section 4.12

17
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No. Name Description
1" System sidebar (axis The contents of the axis indication correspond to the function buttons on the right
indication) side of the teach pendant. For details, please refer to Section 4.13

4.1 Running status bar

The contents of the running status bar is shown in Figure 4-2, which mainly contains 4 types, representing "Continuous

Mode Status", "Cycle Mode Status", "Program Running Status", and "Control Mode" from front to back.
Y @ Il ™
Figure 4-2 Running status bar

411 Continuous mode status

"Continuous mode status" includes 3 types, as shown in Table 4-2. For switching between different statuses, please

refer to Section 5.1.

Table 4-2 Description of 3 types of "Continuous Mode Status"

Icon Meaning
[~ 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  Cyclic mode status

"Cyclic mode status" includes 2 types, as shown in.Table4-3. For switching between different statuses, please refer to

Section 5.1.

Table4-3 Description of 2 types of "Cyclic Mode Status"

Icon Meaning
O The program is in cyclic running status
@ The program is in single running status

4.1.3 Program running status

"Program running status" includes 4 types, as shown in Table4-4. For "Loading" and "Stop" of the program, please refer

to Section 5.1 and Section 5.2. For "Pause" and "Run" of the program, please refer to Section 2.3.3.

Table4-4 Description of 4 types of "Program Running Status"

Icon Meaning

D The program is in unloaded status
. The program is in stop status

| | 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 shown in Table4-5. For switching between different modes, please refer to Section

23.1.

Table4-5 Description of 3 types of "Control Mode"

Icon Meaning Description
@ Manual high-speed control It is used for test running. The teach pendant will run at programmed speed
' mode (T2) in this mode

s Manual low speed control It is used for test running and teaching. PTP movement speed limit is 10%,
- mode (T1) and CP movement speed limit is 250mm/s

. Itis used for running. The teach pendant will run at programmed speed in
@ utomatic control mode (AUT) thi d

is mode

4.7 Mechanical unit

When there are multiple mechanical units, it is used to switch the mechanical unit currently manually controlled by the
controller (refer to Figure 4-3 and Figure 4-4). For the specific setting method, please refer to the "Multi-machine

Linkage Operation Manual".

R1 Foregrounc E WORLD m tool3 a Ty

Figure 4-3 Display position of channel mechanical unit name

Mech Unit X

@ R1

Figure 4-4 "Mechanical unit" selection interface

4.3 Channel task management

Front-end tasks support loading any program, while back-end tasks only support loading programs that do not contain
motion instructions, refer to Figure 4-5 and Figure 4-6. (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 variable

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

R1 Foregrounc Lg WORLD m tool3 a ETT)

Figure 4-5 Task management

Channel Task Management X

@ [1] Foreground Task 1

(O [2] Background 1 Task ' Run \ 1 Pause [ | Reset ]

Figure 4-6 "Task Management"Select interface
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Caution

The serial number of the foreground task corresponds to the serial number of the channel, for example:
foreground task 1 corresponds to the mechanical unit in channel 1, and foreground task 2 corresponds to
the mechanical unit in channel 2. However, when the use command is used, the created mechanical unit
can be arbitrarily selected in a foreground task, thereby releasing the one-to-one binding relationship
between the serial number of the foreground task and the serial number of the channel.

In automatic mode, pausing, starting, and resetting of the foreground channels are operations performed
on all foreground channels, without affecting the background channels. Starting, pausing, and resetting
of the background channels are operations performed only on the current background channel, without
affecting the foreground channels.

In manual mode, you can set the front-end channel to start or pause through the parameter
'START_CHANNEL_T1T2" in the interface [System/Parameter Configuration/Global]. When the parameter
value is [CurChannel], it means that only the current front-end channel task will be started in manual
mode; when the parameter value is 'All Channels', it means that all front-end channel tasks will be
started in manual mode.

Alarm clear is to clear the alarms of all channels.

4.4 Workobject coordinate system

Select and display the workpiece coordinate system selected by the user in the current JOG mode (refer to Figure 4-7

and Figure 4-8, BASE[0] is selected), and the method of selecting the coordinate system can refer to Chapter 4.10.4.

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

Figure 4-7 Workobject coordinate system display position

}" WORLD

WORLD B

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

wobj5 ]

Figure 4-8 Workpiece coordinate system display position selection

4.5 Tool coordinate system

Select and display the tool coordinate system selected by the user in the current JOG mode (refer to Figure 4-9 and

Figure 4-10, FLANGE is selected). For the method of selecting the tool coordinate system, refer to chapter 4.10.3.

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

badm Iy

Figure 4-9 Tool coordinate system display position
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m‘ tool0

FLANGE

tool8 |Tr

Figure 4-10 Tool coordinate system position selection

4.6 Axis control mode status

Select and display the currently selected axis control mode (refer to Figure 4-11, Figure 4-12 and Table 4-6). For the

method of selecting the axis control mode, please refer to Chapter 4.10.1.

R1 Foregrounc L!_ WORLD E_ﬁ. tool3 a Ty 10:00:29

Figure 4-11 Axis control mode status display position

v
B0 failed pleaset;yto reboot Y E l slngheaxs b
o, ' i > '
%H CONT 3% | o3 15 system & #, Cart...odel miem  Expan

X Tool mode

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

Run

Welcome
Robot Control System

Figure 4-12 Axis control mode state position selection

Table 4-6 Introduction to 3 states of "Axis Control Mode State"

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

X The currently selected axis control mode is tool mode

4.7 System soft keyboard
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EmEm
Select” ™™ "icon shown in Figure 4-13 in the menu area on main interface to display or hide the system soft

keyboard (see Figure 4-14), or click any editable box to call out the system soft keyboard.

R1 Foregrount E 7] WORLD E ‘! tool3
Figure 4-13 The location of the system soft keyboard

v 0O ™ R1 Foregrounc B WORLD m

i P package hg has less than 2
% CONT 3% hours left. After the
off

g authorizatinn axnires the

1 2 3
qg w e
a s d

Welcome shift Z X

Robot Control Syes '+ - |+

i
= B
- | \

Figure 4-14 System soft keyboard

4.8 System time

CIle n 14:15:44

e

a AL Ll
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E

Monitar File

10:00:29

10:04:38

? <
[

System Expand

4 5 6 7 8 9 0
r t ¥ u o p V1
f 9 h _l | « 1o

c vV b n A &
J3

= v »
J4

] 3 ~ . "
J5

1 @ #  §$ N &
_ E':fp J6

icon in the top right corner on main interface to pop up "Time Setting" dialog box in Figure 4-15,

displaying the specific date and time. You can set the date and time using "+" and "-" buttons 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

Figure 4-15 Time setting dialog box

4.9 System enable/disable

"System Enable/Disable" includes 2 statuses, as shown in Table 4-7.
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Table 4-7 Description of 2 statuses of "System Enable/Disable"

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

For enable/disable method in manual mode, please refer to Section 2.3.1 and Section 2.3.2.

In auto mode, click the flash icon in the enable status bar (see Figure 2-10 ), the status will be switched from " Fo

(grey)to " %o (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 to pop up "JOG" running parameter setting

dialog box, as shown in Figure 4-16. 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
Speed override E‘j + 3%
Tool FLANGE v
Coordinate system WORLD v
(O Linkage

Figure 4-16 JOG running settings interface

4.10.1 Axis control mode

The user can select multiple axis control modes when controlling the manipulator. Refer to Figure 4-17. For details, refer

to Table 4-8.

@ single-axis O Cartesian model O Tool mode

@' Main-axis Mode O Extern-axis mode
Figure 4-17 Axis control mode options

Table 4-8 Description of axis control modes

Options Description Remarks

The user can control each rotation axis of the manipulator to move in a positive or
negative direction Can only choose

Single-axis mode . ) ) o
In this mode, the "axis control mode status" icon at the top of the main interface of | one of three

P~
the teach pendant is displayed as " Q.
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Options Description Remarks

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

Q) n

the main interface of the teach pendant is displayed as "

The user can control the TCP of the manipulator to move linearly along the positive
or negative direction of the X/Y/Z axis of the tool coordinate system, and can also
control the TCP of the manipulator to rotate around the X/Y/Z axis of the tool
coordinate system

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

the teach pendant is displayed as " X

Tool mode
¢ e
Figure 4-18 The positive and negative directions of each axis of the tool coordinate
system
Main-axis mode The user can control the 1~6 axis movement of the manipulator Can only choose
External-axis mode The user can control the extended 1~6 axis movement of the manipulator one of two

When JOG is in Cartesian mode or tool mode, the posture will continue to rotate, but the A, B, and C of the real-
time position interface may not change continuously. This is caused by the way of expressing Euler angles and
Prompt is a normal phenomenon.

4.10.2 Speed override

The speed override of the manipulator can be adjusted in Figure 4-19, and can also be adjusted by the "" and ““
buttons on the left side of the teach pendant (this method does not affect the use of the <+> and <-> buttons on the

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

Speed override - + (3%

Figure 4-19 Speed setting

B The adjustment effect of clicking the "" and ““ buttons is: micro speed-low speed -1%-5%-100% (where:
1%-5% is changed in 1% increments, and 5%-100% is changed in 5 % Is incremental change).

W The adjustment effect of long pressing the "" and “" buttons: the speed continuously
increases/decreases.

Micro-speed and low-speed performance

Table 4-9 Micro-speed and low-speed performance

Operating mode Speed override performance

The program runs InT1, T2, AUTO mode, all run at 1% speed
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Operating mode Speed override performance

T1: Low speed—0.5DEG/MM; Slight speed—0.1DEG/MM (speed override for stepping action is 1%)

JOG operation T2: No action

AUTO: No action

Speed override performance when operating mode switching

Table 4-10 Speed override performance when operating mode switching

Operation mode switching method Speed override performance

T1->T2 Speed multiplier reduced to 3%

T2->T Speed magnification unchanged
T1->AUTO Speed magnification unchanged
AUTO->T1 The speed multiplier will decrease by 3%.

4.10.3 Tool

The tool coordinate system selection interface is shown in Figure 4-20, which can implement the coordinate system
selection of the current tool. The flange coordinate system is the default tool coordinate system defined by the system.

The coordinate system data of other tools are customized by the user. For the custom method, please refer to Section

5.5.1.
' FLANGE &
tool0 ‘ \‘
JOG tool1 I
tool2 —
@ Single-axis C'901°
tool4
tools
@ Main-axis MoctooIG
Speed override o1/
tool8
Tool FLANGE v
Coordinate system WORLD v

(O Linkage

Figure 4-20 Tool coordinate system selection interface

Table 4-11 Tool description

Name Meaning Definition

u The flange coordinate system is the axis coordinate system of the

FLANGE e 6th axis

2 v :
Flange coordinate ,\@ - u The origin is at the center of the flange surface, the X-axis and Y-
system T axis rotate with the 6-axis rotation, and the Z-axis is perpendicular

to the flange surface upward
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Name Meaning Definition
| Its origin is the tool center point (TCP, Tool Centre Point)
- ] The sixth axis of the robot is connected to the working point of the
100l ql A end effector. The movement trajectory programmed by the user is

actually the trajectory of this point

Tool coordinate . ” . .
‘ | Unless otherwise specified, the coordinates of TCP are relative to
system
Y e mci — the workobject coordinate system

u The specific coordinate system can be customized by the user, but
must meet the right-hand rule

4.10.4 Coordinate system

The coordinate system is used to select the coordinate system referenced by the current manual control. The manual
reference coordinate system selection page is shown in Figure 4-21. For detailed description of each coordinate system,

please refer to Table 4-12. The user can also customize the coordinate system. Chapter 5.5.1.

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

Figure 4-21 Manual reference coordinate system selection interface

Table 4-12 Coordinate system description

Name Figure example Description
| | Also called absolute coordinate system, it is an invariable
Cartesian coordinate system with reference to the earth, and
is the origin coordinate system of the robot coordinate system
X "’9# i and the workabject coordinate system
WORLD | When the manipulator is configured with an external moving

<SS,
s

World coordinate < |‘ axis for overall movement, the absolute coordinate system

system - ' position does not change with the manipulator

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

BASE

Base coordinate
system

u Also called robot coordinate
system, the inherent coordinate
system on the robot body

] Fixed at the feet of the robot,
using the world coordinate
system as the reference datum,

One channel can be
configured with three
mechanical units at most,
corresponding to three
base coordinate systems
Base[0]\[1]\[2], Base[0] is
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Name Figure example Description

which can be used to illustrate the base coordinate

the position of the robot system of robot,
Base[1]\[2] is the base
coordinate system of
position
machine/conveyor/base
axis.If the latter two
mechanical units are
configured, the user can
select Base[1]\[2]

u The coordinate system used to
describe the position of the
workobject, taking the world
coordinate system as the
reference datum. In the default
configuration, it coincides with
the world coordinate system

@ \N%

wobj eyl u The workobject coordinate
system is also the user's

Workobject programming coordinate

coordinate system, and the coordinates of

system

the teaching point stored by the

user are the coordinate values
in this coordinate system

u The workobject coordinate
system can be specified by the
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 dialog box (refer to Figure 4-22)

are not currently supported.
(O Linkage

Figure 4-22 Other option settings

4.11 Message bar

The "Message Bar" on main interface of the teach pendant is shown in Figure 4-23. For details, please refer to Table

4-13.

Bo é
B 0 10:04:45 Screenshot to/

Figure 4-23 Message bar
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4.11.1

w0 N B W N =

T TR
M= o

Page

@ Currentalarm () Historical alarm = Time order

Time
2000-12-29 10:04:45
2000-12-29 10:04:29
2000-12-29 10:03:49
2000-12-29 10:03:26
2000-12-29 10:03:23
2000-12-29 10:03:21
2000-12-29 10:03:08
2000-12-29 10:02:54
2000-12-29 10:02:17
2000-12-29 10:01:28
2000-12-29 10:00:30
2000-12-29 09:59:40

10of2

Figure 4-24 Message list

Type

Info
Info
Info
Info
Info
Info
Info
Info
Info
Info
Info
Info

Table 4-13 Description of system message

Content

Unlimited

v

Screenshot to/screenshot/HMI_20001229_009.png
Screenshot to/screenshot/HMI_20001229_008.png
Screenshot to/screenshot/HMI_20001229_007.png

[3086][0]Servos were disabled

Screenshot to/screenshot/HMI_20001229_006.png

[3085][0]Servos were enabled.

Screenshot to/screenshot/HMI_20001229_005.png
Screenshot to/screenshot/HMI_20001229_004.png
Screenshot to/screenshot/HMI_20001229_003.png
Screenshot to/screenshot/HMI_20001229_002.png
Screenshot to/screenshot/HMI_20001229_001.png

Copy succeeded!

Last5 Next 5

<<

>

Icon

Description

Bo

Warning type messages and quantity

Bo

Error type messages and quantity

10:04:45 Screenshot to/

Current message, displaying the latest message, including time and content. Clicking the

button can display or hide the message list (see Figure 4-24)

#

Clear warning button to clear all current warnings

The message list (see Figure 4-24) includes options such as message category, time sequence, message type and

message content. For relevant description, please refer to Table 4-14.

Table 4-14 Description of message list

Name Description
Itis used to select whether the displayed content is "Current Warning" or "Historical Warning". For
Message category . .
details, please refer to Section 4.11.1
When displayed as current warning: You can change the time sequence of the warning display.
Time sequence/set
time When displayed as historical warning: You can set the start/end time of the warning display. For details,
please refer to Section 4.11.2
Through the setting, you can select the warning type to be displayed. For details, please refer to Section
Message type
4113
Message content It displays the specific contents of the warning. For details, please refer to Section 4.11.4
Page turning button You can page up and down with "Previous" and "Next"

Message category
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The message categories are divided into "Current alarm" and "Historical alarm", as shown in Figure 4-25 and Figure 4-

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 << >>
Figure 4-25 Current 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 [QS_QJ].[[_!.}The starting point of program / home point has been
Page 1 of 11 Last5 Next 5 << >>

Figure 4-26 Historical alarm

4.11.2 Time sequence/set time
When displayed as "Current alarm", click <Time order> button to change the time sequence of the warning display.

When displayed as "Historical alarm", The "Time Sort" button is switched to the <Set Time> button. Click the button to

pop up "Set the start time" window in Figure 4-27. 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 -

Applicate Cancel

Figure 4-27 "Set start time" dialog box

4.11.3 Message type

"Message Type" is divided into 4 types: Unlimited, Info, Warning and Error (see Figure 4-28). The user can choose the

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

v ® ® ® R Foegounc [® worLD [ oz & W 10:06:38

DUITTHDN VU IIVI_E£UUW 1 L83 _

‘—,-/}.\-‘.r[ e g g D12-P"Q 4 Ei‘ Mr E S§;m 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 << >>

Figure 4-28 "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
Figure 4-29. It should be noted that when the content of some messages is incomplete or there are some types of "error"
messages, you can try to click on the content of the line where they are located to obtain the method to eliminate the
warning in the pop-up "Alarm Details" dialog box. Here the 11th warning is taken as an example. When clicking on the

warning content of the line where it is located, "Alarm Details" will pop up, as shown in Figure 4-30 and Figure 4-31.
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4.12 Menuarea

(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

Figure 4-29 "Message Content" interface

Alarm details

[Master code]7000
[Subcode]0
[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:
1.Press the clear button or clear the
alarm hv the svstam /D) sinnal-

Figure 4-30 Alarm details for "Main Code" 7000

Alarm details X

1.Servo card is broken;

2.Bad connection between servo
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.

Last 5

s

A

v

Figure 4-31 The detailed information of the alarm with the "Master Code" 7000

Next 5

>>

The menu area is shown in Figure 4-32. The description of each option in the menu area is shown in Table 4-15.
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. re. " LW
O & @ 3 X
Rumn Monitar File System Expand

Figure 4-32 Menu area

Table 4-15 Description of menu area

Menu Description

Run Open the window or dialog box related to the robot operation. For details, please refer to Section 5.
Monitor Open the real-time position and 10 status window or dialog box. For details, please refer to Section 6.
File Perform file management and program editing related operations. For details, please refer to Section 6.5
System Open a window or dialog box related to system settings. For details, please refer to Section 7.3.5
Expand Not currently supported, please refer to Section 9

4.13 System sidebar (axis indication)

The "System Sidebar" system can be displayed or hidden through "Appearance and Personalization Settings" of the

"system". For the specific setting method, please refer to Section 8.3.6.

The right side of "System Sidebar" is the axis indication, which corresponds to the control button functions on the right

side of the teach pendant, as shown in Figure 4-33.

v ® 0O @ R Foegoune [® WORLD [® o0 @4 W 100456

(i = L]
%ﬂ CONIZESY O 10 10:04:39 Screenshot to/ ‘ E:\ Mﬂ, ! SEM E:;::d

Welcome

Robot Control System

Figure 4-33 "System Sidebar" right axis indication in "Cartesian Mode"
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5  Running

The expanded view of "Run Menu" is shown in Figure 5-1. The entry of "Run Menu" is shown in Figure 5-2. The

contents of parts in "Run Menu" are described below.

Program debugger

Program Editor

Y

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

Calibrate .,! Fast calibration |

Y

Run

4>| Conveyor belt calibration |

*bl Installation angle calibration |

Point Corrector

A

A

Load ldentification

Figure 5-1 Expanded view of "Running Menu"
@ O M Rt Foregrounc E. WORLD Eq FLANGE a\ ee 134507

=
~ TowaA
CONT 3% B 0 screenshotHMI_20220606_ ‘ Ea = 3 <
off n 12 001.png 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

Figure 5-2 "Running Menu" interface

5.1 Program debugger

On the main interface of the teach pendant, click "Run > Program Debugger" option to enter the loaded program or

empty "Program Debugger" interface, refer to Figure 5-3.
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Program D¢ < 01 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 cmds cmds cmds Trigger type

new_file2.arl

up_Function:03 Read Holding Registers(4x),Address:0.Quantity:10 | g
vm /| EMmodbusis s _
| open_ok = open(m, "rtserMB0", 1, 115200,8,0ne,none) // 11 =
print "open_ok ",open_ok.endl
clearbuff (m) /i FrmodbusM 589 %
waittime 2
| write_string= write(m, "ABCD", 0)
print "write_string:",write_string,endl /= 5% 718
waittime 4
/& & modbus SN RI16961/117475
sdata[4]={31h,32h,33h,34h} ’ -

Lool write_byte = write(m, sdata, 4,4) /5
e ieNeage e PO ENON e i

Figure 5-3 "Program Debugger" Interface

For details about function on "Tool Bar" of the program debugger, please refer to Table 5-1.

Table 5-1 Description of "Tool Bar" of program debugger

Icon Name Function

Load any ARL program in "File Manager". After loaded successfully, open the program in the
program debugger and display "Program Pointer" yellow (hollow) triangle symbol, as shown in
Figure5-4; if failed to load, the error program will be opened in the program editor and the first
error line will be highlighted.

Program Debugger = Ca (| X

= [~ - L - —_—
-~ - NO N BN E =
E Open  fdit emey Single Reset Goto (GEL Uniosd o PRALer

Open

data,e
x2,y2,a2

main(

Figure5-4 Program is loaded into "Program Debugger Interface"

_ Display of the path of the loaded arl file

Each time the start button is pressed, the program will execute an instruction,

~ . . . . Lo
S which may be a non-moving statement. In this mode, "Continuous Mode" icon in

Step
"Running Status Bar" on main interface of the teach pendant will be " !

Each time the start button is pressed, the program will run continuously until the

A Continuous A user presses the pause button or the program execution is completed. In this
Cont. mode Cont. mode, "Continuous Mode" icon in "Running Status Bar" on main interface of the

N
teach pendant will be " .

_ Each time the start button is pressed, the program will execute until the next
movement trajectory is completed. In this mode, "Continuous Mode" icon in

Debug
"Running Status Bar" on main interface of the teach pendant will be " ™,
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Icon Name Function
ay The program runs for a single time. In this mode, "Cyclic Mode" icon in "Running
ay Sinale Status Bar" on main interface of the teach pendant will be " @ "
Si;gle Cyclic mode
#’:} The program runs cyclically. In this mode, "Cycle Mode" icon in "Running Status
LT Bar" on main interface of the teach pendant will be " O "
[ | Reset The program will be reset immediately after clicking "Reset" button; it can be reset only when the
[ program is paused.
Click the [Jump] button to bring up the [Program Debugger Settings] interface as shown in
Figure5-6. The six-axis robot only supports two types of jump methods: lin and ptp. Click <Yes> to
jump the program pointer to the current line of the cursor.
Program Debugger Setting X
Jump mode
(E ‘
Skip O lin
Go to
@ ptp
Ok Cancel
Figure5-5 [Program Debugger Settings] interface
When the ARL program containing motion instructions is successfully loaded, and the program is
in a paused state, select a line of motion instructions with the cursor and click "Get Position" to
obtain the current pose information of the robot. And write the pose information into the point
position of the motion instruction, when the motion instruction is reached, the target point pose
Get Get location will change
pose
A Automatic mode does not allow location acquisition.
Caution
Unload Unload the loaded program. Click the <Uninstall> button to uninstall the currently loaded
Unload program
- If the program is executing and ended at "waituntil" statement, click <Analog Trigger> button,
Sim. Analog trigger | and then the program will meet the conditions of waituntil statement and continue to execute
Trig . .
Ll downward; "Analog Trigger" can only be performed in manual mode.
Tracking pointers include two types of pointers: Select to track "Motion pointer". During
"motion pointer" and "program pointer", as shown | program running, the instruction line to
in Figure5-6 and Figure5-7. which "Motion pointer" points will be
"Motion pointer" points to the line where the highlighted, as shown in Figure5-8.
= movement instruction is located during program il main()
P?;;Eer Pointer type running. At this time, the pointer will be a green o
(solid) triangle symbol. When returning to the
home point or stopping, the pointer will be a red pip p:p2,vp:5%,sp:-1%
(solid) triangle symbol
"Program Pointer" points to the line where the
program is located and is a yellow (hollow) Figure5-8 Tracking "Motion pointer
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Icon Name Function
triangle symbol.
main()
init() Select to track "Program Pointer". During
program running, the instruction line to
ptp p:ip1.vp:5%,.sp:=1% . . . .
which "Program Pointer" points will be
highlighted, as shown in Figure5-9.
main()
Figure5-6 Tracking pointer type L)
Track the pointer type
@ Motion pointer (O Program pointer
Figure5-9 Track "Program Pointer"
Figure5-7 Tracking pointer type selection window
Click the [Motion Instruction] button to insert a motion instruction at the current cursor position.
The insertion conditions are as follows:
B Only allow insertion below the selected line, the selected
line cannot be blank or a comment line.
.L, Movement

move
cmds

instructions

W First, the user needs to execute to the inside of this
function, and then specify the insertion below a certain

Caution instruction.

|| "func, endfunc, if, else, elseif, endif, while, endwhile, for, endfor,
waituntil, continue, break, goto, return, trigger, import, use"
Functions cannot be inserted below these functions.

1/0 functions

Click the [I/0 Functions] button to insert an I/0 function at the current cursor position.

The insertion conditions are as follows:

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

& W First, the user needs to execute to the inside of this function,

emds _ - - .
. and then specify the insertion below a certain instruction
Caution with "func, endfunc, if, else, elseif, endif, while, endwhile,
for, endfor, waituntil, continue, break, goto, return, trigger,
import, use". Functions are not allowed to be inserted below
these functions.
Click the 'Modify Instruction' button to modify the mation instructions and 10 functions of the current
cursor line in real time.
L7 4 Modify
IEVisE instruction

Instructions are not allowed to be modified during program execution.

Caution
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Icon Name Function

Click the [Delete Instruction] button to delete the instruction in the current line of the cursor.

@ Delete
delete instructi
2l instruction Functions that cannot be deleted include print, trigger, etc.
Caution

During the running of the program, insertion, deletion, and modification of instructions and functions are not

- allowed.
Caution

5.2 Program Editor

On the main interface of the teach pendant, click "Run > Program Editor" option to enter the "Program Editor" interface

as shown in Figure 5-10. Refer to Table 5-2 for detailed description of each function on the "Toolbar" of the program

editor.

Program Editor

N X I
I M < B 2 /7 X = G Y 29 < > o
Load Save Cut Copy Paste Cmm(m ;:icl"':‘ 'Esnf‘;' F"x;i';n Rg,:':e :’:": p%es‘e lin  movej ptp

new_file2.arl x

1 Holding Registers(4x),Ac

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

write_string= write(m, "ABCD", 0)
print "write_string:",write_string,end| 3
waittime 4

(IZE mod

A %]16961 117475

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

__/—

Figure 5-10 Program editor interface

Table 5-2 Description of program editor "Toolbar"

Icon Name Function
.
- Load Load the current program file into the program debugger
SE-;e Save Save a program file
%( Cut Cut the selected text
ut
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Icon Name Function
=
copy Copy Copy the selected text
= ) y
. aste Paste the selected text to the current cursor position
o Comment Click <Comment>" button to comment out the current line with "//
R..,?ﬁue Remove Comment Cancel the original comment
Comment
Open Open the program file
Save as Save a program file as another
. Enter the character you want to
"Find" input box )
find
"Replace with" input Enter the characters to replace
box with
Click "Query" button
: u ) ¥y bu . . Query backward from the current
Query for operations such <Find Behind> button pasition
as find and replace
<Replace> button Perform one-by-one replacement
<Close> button Close the query interface
<Replace All> button Perform all replacements
Clicking on [Function List] will display the interface as shown in Figure 5-11. The
— interface displays the list of sub-functions called by the current ARL program. Double-
More clicking on any sub-function in the list will open the corresponding ARL program file in
aditors
the program editor and jump to the line of the sub-function.
Support viewing the following three sub-functions:
| ] Sub-functions under the same ARL program
u Subfunctions in the ARL program under the same path
Function list N .
unchionis u Subfunctions in ARL programs under different paths
Function name ARL file path
main Iscript/new_file1.arl
Skip
Figure 5-11 [Function List]Interface
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 refer to Section 5.2
P~

Insert
Function

Insert function

Quickly add the function to the program file. For details, please refer to Section 5.4
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Icon Name Function
L 74 Revise Cmd Open the auxiliary programming interface and modify the instruction content in the line
Revise evise tm
cmd 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 specific line
i Get pose and clicking on "Get pose". This will retrieve the current pose information of the robot
os5e
. and write it into the position of that motion instruction.
—a

lin

"Lin" instruction

Quickly insert "lin" instruction. For details, please refer to Section 5.3.1.3.

™

mowvej

"movej" instruction

Quickly insert "movej" instruction. For details, please refer to Section 5.3.1.1.

[ ]
PR

"PTP" instruction

Quickly insert "PTP" instruction. For details, please refer to Section 5.3.1.2.

5.3 Insert instruction

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 a menu of instruction to be inserted, including logic

control, process control, movement instructions, etc. For details, please refer to the instruction menu shown in Figure 5-

12.

Program Editor i L i~ X
Iklﬁalxﬁ‘_:C\F\%{ —o D e
Load Save Cut Copy Paste Cl:lmrﬂentclzl:"""mIIE Delete E':'i‘:‘;?s Igs':;t FLT;;:" RCE::E pc-g')este lin movej ptp

= A
EHERR.arl X motion control 4
& logical control » A
data,e
x2,y2,a2 process control ’ f—
interrupt|trigger 4 f—
main() - —
auxiliary command 4 _
user subprog
. Tf={O’O’O’O} function pack »

Figure 5-12 Insert instruction interface

The auxiliary programming table for each instruction is briefly described below. For more details about instruction

writing, please refer to "ARL Programming Manual".

5.3.1  Movement instruction

See Table 5-3 for the list of motion instructions.

Table 5-3 Motion instruction list

Instruction name

Meaning Remarks

movej

Moving axis
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Instruction name Meaning Remarks
ptp Point to point -
lin Linear motion -
cir Circular motion -
startweave Turn on overlay track -
endweave End superimpose trajectory -
ccir Continuous circular motion -
Designated program "Combination instruction" is used in special
use
Combination mechanical unit scenarios such as multi-machine linkage. For
instruction detailed usage, please refer to the company's
gmove Multi-machine linkage "Multi-machine linkage user manual"
waitwobj Waiting for work object
dropwaobj Release work object For the specific usage of "conveyor belt"
Conveyor belt related instructions, please refer to our
actunit Activate mechanical unit company's "Conveyor Belt Tracking Manual"
deactunit Release mechanical unit
startcastfloat Open Cartesian space soft move
For the specific usage of "soft move" related
Soft move startjointfloat Open axis space soft move instructions, please refer to our company's
"soft move user manual"
endfloat End soft move
Turn on trajectory -
startcompen .
compensation
Trajectory
compensation | endcompen End trajectory compensation -
compen Trajectory compensation -
5.3.1.1  movej (Move axis)

Instruction introduction:

The movej instruction is used to move the robot axis or external axis to a specified position.

Insert steps:

)
Step1.Click " ™**¥ " icon in the toolbar of the program editor to pop up "movej" instruction box, as shown in Figure 5-13.
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I = t FLANGE ~
v 5% [ﬂ
s Omm [ﬂ cliig

Parallel Cmds

when do

[=][=] Insert

Figure 5-13 "movej" instruction box

Step2.Click <...> button after the axis position variable j to pop up "j variable" display box in Figure 5-14, which displays
the current position information of the robot body axis(J1-J6) and the external axis (EJ1-EJ6). 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; 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
Figure 5-14 "|" variable display box

Step3.Click <Yes> button shown in Figure 5-15 to pop up "Are you need to create the variable j1" dialog box, and click

<Yes> button.

Prompt X

@ Do you need to add a variable: j17?

Yes Cancel

Figure 5-15 "Are you sure to create the variable j1" dialog box
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Step4.For the speed parameter v, you can enter the value directly in the edit box to complete the speed percentage
setting. You can also click <...> button to modify the specific velocity value in "v" variable setting box, as shown

in Figure 5-16.

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

Figure 5-16 "v" variablesetting box

Stepb.Click <Yes> to open [Prompt] box of "Create Variable v 4" as shown in Figure 5-17, and click <Yes> to create

variable.

message X

@ Do you need to add a variable:v4?

Yes Cancel

Figure 5-17 "Are you sure to create the variable v4" dialog box

Step6.For the slip parameter s, you 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 value in "s" variable setting box, as shown in Figure 5-

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

Figure 5-18 "s" variable setting box

Step7.Click <Yes> to open [Prompt] box of "Create Variable s 4" as shown in Figure 5-19, and click <Yes> to create

variable.

message X

@ Do you need to add a variable:s4?

Yes Cancel

Figure 5-19 [Prompt] box for "Create Variable s 4"

Step8.The text box behind the trajectory time dura is read-only. The displayed data needs to be set in the "v" variable

configuration interface as shown in Figure 5-16. After modification, click the <Yes> button.

Step9.(Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression] and

[Action]. Click " " to add a set of expressions and actions, and click " E " to delete a set of expressions and

actions.
Step10.Click the <Insert > button in Figure 5-16, and the instruction is inserted successfully.

Step11.Instructions generally use the speed value and smoothing value of the previous sentence, so when inserting a

point, you can just click <Insert Instruction> to quickly insert the point.
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@ For details about "movej" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.1.2  PTP (Point to point)

Instruction introduction:

The point-to-point (PTP) movement instruction is 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:

..

Step1.Click" " "icon in the toolbar of the program editor to pop up "PTP" instruction box, as shown in Figure 5-20.

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

Parallel Cmds

when do

E E Insert

Figure 5-20 "PTP" instruction box

Step2.Click <...> button after the position variable p to pop up "p" variable display box in Figure 5-21, which displays
the position information of the current TCP of the robot body relative to the workobject coordinate 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.
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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 EJ5 9.000e+09 mm

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

J6 J5 J4 J3 J2 J1
Mtwuno 1 0 0 0 0 b Yes

Figure 5-21 "p" variable display box

Step3.Click <Yes> button in Figure 5-21 to pop up "Do you sure to create the variable p1" dialog box, as shown in

Figure 5-22. Click <Yes> button, variable creation completed.

message

® Do you need to add a variable:p1?

Yes Cancel

Figure 5-22 "Do you need to create the variable j1" dialog box

Step4.Figure 5-21 As shown in, you can re-select the tool/workobject coordinate system, or select or cancel the turn
value. After clicking <Yes> button, the parameters t and w in the PTP instruction box will display the currently
selected tool or workobject coordinate system (see Figure 5-23); 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

Figure 5-23 "t/w variable" display box

After canceling the turn value, the robot does not care about the number of turns of the 4th and 6th
axis during automatic movement, and the beat may be faster, but the 4th and 6th axis may differ
from the teaching position by an integer number of revolutions. If there is no winding interference

Prompt problem, it can be cancelled.

Step5.To modify the parameters v and s, refer to the "movej" instruction.

Step6.(Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression] and
[Action]. Click " " to add a set of expressions and actions, and click " E " to delete a set of expressions and

actions.
Step7.Click the <Insert> button in Figure 5-23, and the instruction is inserted successfully.

Step8.Instructions generally use the speed value and smoothing value of the previous sentence, so when inserting a

point, you can just click <Insert > to quickly insert the point.

For details about "PTP" instruction, please refer to "ARL Programming Manual".
Prompt

5.3.1.3 lin(Linear motion)

Instruction introduction:

The lin linear movement instruction is 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

Step1.Click " " " icon in the toolbar of the program editor to pop up "lin" instruction box, as shown in Figure 5-24.
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lin X
p pi [ t FLANGE ~
v 50mmis [~ w  WORLD ~
s Omm [ﬂ dura

Parallel Cmds

when do

D {j Insert

Figure 5-24 "lin" Instruction configuration interface

Step2.For the view and modification of the target point p, please refer to the modification method of the target point p

in "PTP" instruction.

Step3.For the modification of the parameters v, s and dura, please refer to the modification of the corresponding

parameters in "movej" instruction.

Step4.For the modification of the parameters t and w, please refer to the modification of the corresponding parameters

in "PTP" instruction.

Step5.(Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression] and
[Action]. Click " " to add a set of expressions and actions, and click " E " to delete a set of expressions and

actions.
Step6.Click the <Insert> button in Figure 5-24, and the instruction is inserted successfully.

Step7.Instructions generally use the speed value and smoothing value of the previous sentence, so when inserting a

point, you can just click <Insert> to quickly insert the point.

For details about "lin" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.1.4 cir (Arc movement)

Instruction introduction:

The cir circular movement instruction is 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:

Step1.Click "Insert Cmd > Motion instruction > cir" option in the toolbar of "Program editor", and the "cir" instruction

configuration interface as shown in Figure 5-25 will pop up.
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5.3.1.5

cir X
m pi [~ t FLANGE ~
p p2 [~ w  WORLD ~
v 50mmis [~ CA
s Omm [ﬂ dura

Parallel Cmds

when do

E Insert

Figure 5-25 "cir" Instruction configuration interface

Step2.For the view and modification of the auxiliary point m and the target point p, please refer to the modification

method of the target point p in "lin" instruction.

Step3.For the modification of the parameters v, s, t and w, please refer to the modification of the corresponding
parameters in "lin" instruction. It 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.

Step4.If 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 target
point is only used to determine the circular geometry together with the auxiliary points, but not a real target

point.

Step5.(Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression] and
[Action]. Click " "to add a set of expressions and actions, and click " E " to delete a set of expressions and

actions.

Step6.Click the <Insert> button in Figure 5-25, and the instruction is inserted successfully.

@ For details about "cir" instruction, please refer to "ARL Programming Manual".

Prompt

spl (Spline motion)

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

Step1.Click the [Insert Cmd/Motion Instruction/spl] option in the [Program Editor] toolbar, and the [spl] instruction

configuration interface as shown in Figure 5-26 will pop up.
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spl X
p pt = t  FLANGE ~
v 50mmis [ w  WORLD ~

Parallel Cmds

when do

= ‘ T\ Insert

Figure 5-26 [spl] instruction configuration interface

Step2.Refer to the modification method of target point p in the 'lin' instruction for viewing and modifying target point p.

Step3.The 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 the fact that spl can choose the speed unit in mm/s in addition to using %.

Step4.(Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression] and
[Action]. Click " " to add a set of expressions and actions, and click " E " to delete a set of expressions and

actions.

Stepb.Click the <Insert> button in Figure 5-31, and the instruction is inserted successfully.

@ For details about "spl" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.1.6 startweave (Turn on superimpose trajectory)

Instruction introduction:
The startweave instruction is used to turn on the superimpose trajectory.
Insert steps:

Step1.Click "Insert Cmd > Motion instruction > startweave" option in the program editor toolbar, and the "startweave"

instruction configuration interface as shown in Figure 5-27.
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weave weavel [ﬂ
mu
Parallel Cmds

when do

B E Insert

Figure 5-27 "Startweave" instruction configuration interface

Step2.Click the <...> button behind the variable weave to open the "weave" variable configuration interface as shown
in Figure 5-28. Modify the specific parameter values according to actual needs. After the modification is

completed, click the <Yes> 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] @

Cancel Confirm

Figure 5-28 "Weave" variable configuration interface

Step3.(Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression] and
[Action]. Click " " to add a set of expressions and actions, and click " E " to delete a set of expressions and

actions.

Step4.Click the <Insert> button in Figure 5-27, and the instruction is inserted successfully.

@ Please refer to "ARL Programming Manual" for parameter description and detailed usage of
startweave instruction.

Prompt

5.3.1.7 endweave (End superimpose trajectory)
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Instruction introduction:
The endweave instruction is used to end the superimposed trajectory.
Insert steps:

Step1.Click "Insert Cmd > Motion instruction> endweave" option in the program editor toolbar, and the "endweave"

instruction configuration interface as shown in Figure 5-29 will pop up.

endweave X

mu

Insert

Figure 5-29 "endweave" instruction configuration interface

Step2.Click the <Insert > button in Figure 5-29, the instruction is inserted successfully.

Click the <Insert> button in Figure 5 24, the instruction is inserted successfully.
Prompt

5.3.1.8 ccir (Continuous arc)

Instruction introduction:

In the cir instruction, the 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 to "ARL Programming Manual" for detailed construction rules.

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

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

W Logic instructions can be taught between the passing point and the end point. (However, the logic instructions
that can be taught are limited.)

] When the following situations occur, the arc cannot be created, and the system reports "[12002][0] illegal

arc plane".
| When the number of arc points created is less than 3, the arc cannot be formed.

Caution m When the 3 points on the created arc form a straight line, the arc cannot be created.

] When consecutive identical points appear in the ccir instruction, an arc cannot be created.

Insert steps:

Step1.Click "Insert Cmd > Motion instruction > ccir" option in the toolbar of "Program editor", and the "ccir" instruction

configuration interface as shown in Figure 5-30 will pop up.
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P [t & t  FLANGE v

v 50mmis [

< [ O M w  WORLD ¥
Parallel Cmds

when do

B B Insert

Figure 5-30 "ccir" Instruction configuration interface

Step2.To view and modify the target point p, please refer to the modification method of the target point p in the "PTP"

instruction.

Step3.The speed parameter v can be directly entered in the text box at the back to complete the setting of the speed
size percentage; you can also click the back <...> button to configure the variable in the [v] shown in Figure 5-31
To modify the specific speed value in the interface, click the <Yes> button 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 = 50 mm/s
Tool attitude rotation 400 degls
speed =

External axis rotation 5 degls
speed =

External axis 20 e
movement speed =

Yes Cancel

Figure 5-31 The "v" variable configuration interface

Step4.For the modification method of parameter s, refer to the modification method of the corresponding parameter in

the "movej" instruction.

Stepb5.For the modification method of the parameters t and w, refer to the modification method of the corresponding

parameter in the "PTP" instruction.
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Step6.(Optional) When you need to process some actions in parallel, you need to enter parameters in [Expression] and
[Action]. Click " " to add a set of expressions and actions, and click " E " to delete a set of expressions and

actions.

Step7.Click the <Insert> button in Figure 5-30, and the instruction is inserted successfully.

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

Manual".
Prompt

5.3.1.9 Trajectory compensation

startcompen (Start trajectory compensation)

Instruction introduction
The startcompen instruction is used to turn on the tool compensation function.
Insert step

Step1.Click "Insert Cmd > Mation instruction > Tool compensation > startcompen" option in the tool bar of the program

editor, and the [startcompen] instruction configuration interface as shown in Figure 5-32 will pop up.

startcompen X
id 3 data [ﬂ

type b dataj
Insert

Figure 5-32 [Startcompen] instruction configuration interface

Step2.Configure the 'id' as the id of the compen instruction to be called, and configure the 'type' as the coordinate

system used as a reference for the trajectory compensation.

Step3.Click the <...> button on the right side of date to pop up the parameter configuration interface for [data], as
shown in Figure 5-33. 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 needs,

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

Yes

Figure 5-33 [Data] parameter configuration interface
Step4.Click the <...> button on the right side of dataj to pop up the parameter configuration interface of [dataj] as
shown in Figure 5-34. This parameter represents the maximum speed, acceleration, and jerk of the robot for tool

compensation. After setting it according to actual needs, click the <Yes> button.

compendatajoint-dataj

Variable name dataj1

X

variable Value Type Range ’

- 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

Kl “i ]

|

id

111

Yes

Figure 5-34 [Dataj] parameter configuration interface

Stepb.Click the <Insert> button, the instruction is inserted successfully.

@ Please refer to "ARL Programming Manual" for parameter description and detailed usage of
startcompen instruction.

Prompt

endcompen (End trajectory compensation)

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

Step1.Click "Insert instruction > Motion instruction > Tool compensation > endcompen" option in the program editor

toolbar, and the [endcompen] instruction configuration interface as shown in Figure 5-35 will pop up.

Insert

Figure 5-35 [Endcompen] instruction configuration interface

Step2.Click the <Insert> button, the instruction is inserted successfully.

Please refer to "ARL Programming Manual" for the parameter description and detailed usage of

endcompen instruction.
Prompt

compen (Trajectory compensation)
Instruction introduction
The compen instruction is used to compensate the pose of the tool in real time.
Insert step

Step1.Click "Insert Cmd > Mation Instruction > Tool Compensation > compen" in the toolbar of the program editor, and

the [compen] instruction configuration interface as shown in Figure 5-36 will pop up.

id M ej1
% ej2
y

ej3
z

ej4
a
b ej5
c ej6

Insert

Figure 5-36 "Compen" Instruction configuration interface

Step2.Enter the compen instruction number to be matched with startcompen in 'id'; enter the required compensation

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

Step3.Click the <Insert> button, the instruction is inserted successfully.
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5.3.2

Prompt

Please refer to "ARL Programming Manual" for parameter description and detailed usage of compen
instruction.

Logic control

See Table 5-4 for the list of logic control instructions.

Table 5-4 List of logic control instructions

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

Instruction introduction:

Logic control instructions include "if" conditional branch, "while" 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 instructions, and "if" is a

conditional execution statement.

Step1.Place the cursor on any blank line in the program file.

Step2.Click "Insert Cmd > Logic control > if" option in the program editor toolbar, and the program frame of the if

instruction is inserted. Please refer to Figure 5-37.
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Program Editor

BB ox B E / X @ | = C Fu % % —« > oo

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 » |

Figure 5-37 Contents of the program frame with the "if" instruction inserted

Step3.The system will calculate the value of the bool type expression after if from top to bottom, until a certain
expression is true, then execute the instruction between this "if" and the next "elseif"or "else", and jump after
execution continue execution to endif. The number of "elseif" is not limited, and there may be no "elseif" and/or

"else" part.

@ For the operation method of all instructions in logic control, please refer to "ARL Programming Manual".
Prompt

5.3.3 Process control

Refer to Table 5-5 for the list of process control instructions.

Table 5-5 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 waittime (Delay waiting)

Instruction introduction:
The waittime instruction is used to delay waiting for a period of time.
Insert steps:

Step1.Click "Insert Cmd>process control> waittime" option in the toolbar of the program editor to pop up "waittime"

instruction box, as shown in Figure 5-38.
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waittime X

time
Insert

Figure 5-38 "waittime" instruction box

Step2.Click the edit box behind the parameter "time" and enter the waiting time.

Step3.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about "waittime" instruction, please refer to "ARL Programming Manual".
Prompt

5.3.3.2 waituntil (Condition wait)

Instruction introduction:
The waituntil instruction is used to wait until an event occurs.
Insert steps:

Step1.Click "Insert Cmd> Process Control> waituntil" option in the toolbar of the program editor to pop up "waituntil"

instruction box, as shown in Figure 5-39.

cond [ﬂ

maxtime

timeoutflag

Insert

Figure 5-39 "waituntil" instruction configuration interface

Step2.Click the " u” after the parameter cond to pop up the configuration interface shown in Figure 5-40. Configure

the conditions for the specified program to wait, and click <Yes> after the configuration is completed.

IOtype | getdi ~
@ Single
Bit 1
Ok | Cancel
Figure 5-40 [cond]configuration interface

Step3.Click on the text box after the parameter 'maxtime' and enter the maximum waiting time. This parameter can be

omitted based on actual needs.
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Step4.If the parameter maxtime is set, click the edit box behind the parameter timeoutflag, enter a boolean variable

expression.

Stepb.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about "waituntil" instruction, please refer to "ARL Programming Manual".
Prompt

5.3.3.3 exit (Exit the program)

Instruction introduction:

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

program after exiting, please use the restart instruction (please refer to Section5.3.3.5).
Insert steps:

Step1.Click "Insert Cmd> Process Control> exit" option in the toolbar of the program editor to pop up "exit" instruction

interface, as shown in Figure 5-41.

exit x
Insert

Figure 5-41 The "exit" instruction configuration interface

Step2.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about exit instruction, please refer to "ARL Programming Manual".

Prompt

5.3.3.4 pause (Pause)

Instruction introduction:

The pause instruction is 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:

Step1.Click "Insert cmd> Process Control> pause" option in the toolbar of the program editor to pop up "pause"

instruction interface, as shown in Figure 5-42.
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Insert

Figure 5-42 The "Pause" instruction configuration interface

Step2.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about "pause" instruction, please refer to "ARL Programming Manual".
Prompt

5.3.3.5 restart (Restart the program)

Instruction introduction:

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

to the main function entry for execution.
Insert steps:

Step1.Click "Insert Cmd> Process Control> restart" option in the toolbar of the program editor to pop up "restart"

instruction interface, as shown in Figure 5-43.

Insert

Figure 5-43 "Restart" instruction configuration interface

Step2.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about "restart" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.3.6 stopmove (Stop current movement)

Instruction introduction:

The stopmove instruction is used to suspend the execution of movement. The instruction is generally used in interrupt
sub-functions. When the user wants a signal to come or an event to occur and the current movement is immediately
decelerated and ended, you can declare an interrupt for the event in the program and execute the stopmove instruction

in the interrupt processing sub-function. For example:
Interrupt sub-function:
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:

Step1.Click "Insert Cmd> Process Control> stopmove" option in the toolbar of the program editor to pop up "stopmove"

instruction interface, as shown in Figure 5-44.

type

Insert
Figure 5-44 "Stopmove" instruction configuration interface

Step2.Click the edit box behind the parameter "type", and enter the stop type "general" or "fast" according to the actual

needs.

Step3.Click <Insert> button, and then the instruction is inserted successfully.

For details about "stopmove" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.3.7 startmove (Restart a stopped motion)

Instruction introduction:

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

instructions that are previously ended by stopmove.
Insertion steps:

Step1.Click "Insert Cmd> Process Control> startmove" option in the toolbar of the program editor to pop up "startmove"

instruction interface, as shown in Figure 5-45.
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skip

Insert

Figure 5-45 "Startmove" instruction configuration interface

Step2.Click the edit box behind the parameter "skip", and enter the corresponding value according to the actual needs.
The number behind "skip" indicates the number of trajectories to jump after restarting, which is calculated from

the number of lines ended.

Step3.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about "startmove" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.4 Interrupt trigger

Refer to Table 5-6 for the list of interrupt trigger instructions.

Table 5-6 List of interrupt trigger instructions

Name Meaning

interrupt Interrupt statement
enableint Enable interrupt

disableint Shield interrupt

delint Delete interrupt

trigger Trajectory trigger statement
timer Timed interrupt

5.3.4.1 interrupt (Break statement)

Instruction introduction:

The interrupt instruction is used to declare an interrupt. If you want to execute a program when an asynchronous event
occurs, you can use the interrupt declaration instruction. When the defined interrupt event occurs, the program will

enter the interrupt sub-function defined in the interrupt declaration for execution.
Insertion steps:

Step1.Click "Insert Cmd> Interrupt Trigger> Interrupt" option in the toolbar of the program editor to pop up "interrupt"

instruction interface, as shown in Figure 5-46.
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interrupt X

name when
priority do
Insert
Figure 5-46 "Interrupt" instruction configuration interface
Step2.Click the edit box behind the parameter "name" and enter the interrupt name.

Step3.Click the edit box behind the parameter "priority" and enter the interrupt priority. The parameter can be defaulted.

If it is default, the default priority will be 10.
Step4.Click the edit box behind the parameter "when", and enter the interrupt event.
Stepb.Click the edit box behind the parameter "do", and enter the interrupt sub-function.

Step6.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about "interrupt" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.4.2 enableint (Enable interrupt)

Instruction introduction:
The enableint instruction is used to enable interrupts that are shielded previously.
Insertion steps:

Step1.Click "Insert Cmd> Interrupt Trigger> enableint" option in the toolbar of the program editor to pop up "enableint"

instruction interface, as shown in Figure 5-47.

enableint X

name priority

Insert

Figure 5-47 "enableint" instruction configuration interface
Step2.Click on the text box after the parameter 'name' and enter the name of the interrupt to be enabled.
Step3.Click on the text box after the parameter 'priority' and enter the priority level to enable a specific interrupt.

Stepd.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about enableint instruction, please refer to "ARL Programming Manual".
Prompt
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5.3.4.3 disableint (Mask interrupt)

Instruction introduction:
The disableint instruction is used to shield the interrupts that are declared previously.
Insertion steps:

For the insertion steps, please refer to "enableint" instruction.

5.3.4.4 delint (Remove interruption)

Instruction introduction:
The delint instruction is used to delete the interrupts that are declared previously.
Insertion steps:

For the insertion steps, please refer to "enableint" instruction.

5.3.4.5 trigger (Track trigger statement)

Instruction introduction:

The trigger instruction is 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 the
interrupt declaration instruction, except that the trigger declaration must be written on the previous line of the

movement instruction to be triggered.

Insertion steps:

Step1.Click "Insert Cmd> Interrupt Trigger> trigger" option in the toolbar of the program editor to pop up "trigger"

instruction interface as shown in Figure 5-48.

trigger X

priority
do
when

Insert
Figure 5-48 "Trigger" Instruction configuration interface
Step2.Click the edit box behind the parameter "priority", and enter the priority. The parameter can be defaulted.
Step3.Click the edit box behind the parameter "when", and enter the interrupt event.
Step4.Click the edit box behind the parameter "do", and enter the interrupt sub-function.

Stepb.Click <Insert> button, and then the instruction is inserted successfully.
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53456

5.3.5

For details about trigger instruction, please refer to "ARL Programming Manual".

Prompt

timer (Timed interrupt)

Instruction introduction:

The timer instruction is a special interrupt instruction. It 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:

Step1.Click "Insert Cmd> Interrupt Trigger> timer" option in the toolbar of the program editor to pop up "timer"

instruction interface, as shown in Figure 5-49.

L rmode [_]
priority
interval do

Insert

Figure 5-49 "Timer" instruction configuration interface

Step2.Click the edit box behind the parameter "name", and enter the interrupt name.
Step3.Click the edit box behind the parameter "priority", and enter the interrupt priority.
Step4.Click the edit box behind the parameter "interval", and enter the interrupt interval.
Stepb.Click the box behind the parameter "rmode".

Step6.Click the edit box behind the parameter "do", and enter the interrupt sub-function.

Step7.Click <Insert> button, and then the instruction is inserted successfully.

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

Auxiliary instructions

See Table 5-7 for the list of auxiliary instructions.

Table 5-7 List of auxiliary instructions

Name Meaning
print Printout
scan Scan input
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Name Meaning

import Import ARL module

nop Add asynchronous teaching point instruction, see "Multi-move instructions" for details.

velset Speed adjustment

accset Acceleration adjustment

toolload Tool load setting

toolswitch Tool load switching

startdetect Collision detection enable instruction, for detailed instructions, please refer to section 10.2.5.1
enddetect Collision detection disable instruction, for detailed instructions, please refer to section 10.2.5.2

5.3.5.1 print (Printout)

Instruction introduction:

The print instruction is 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, or a string. The instruction is mostly used for

program debugging. The user can also use the function to output the logs.
Insertion steps:

Step1.Click "Insert Cmd> auxiliary instruction> Print" option in the toolbar of the program editor to pop up "print"

instruction interface, as shown in Figure 5-50.

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

Figure 5-50 "Print" Instruction configuration interface

Step2.Click the corresponding parameter edit box according to the actual needs, and enter the parameter value.

Step3.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about "print" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.5.2 scan (Scan input)
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Instruction introduction:

The scan instruction is 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:

Step1.Click "Insert Cmd> auxiliary instruction> scan" option in the toolbar of the program editor to pop up "scan"

instruction interface, as shown in Figure 5-51.

scan x

from

argtosave
delimiter

Insert
Figure 5-51 "scan" instruction configuration interface
Step2.Click the edit box behind the parameter "from", and enter the defined string variable name.
Step3.Click the parameter "delimiter", and enter the delimiter.
Step4.Click the parameter "argtosave", and enter the name of the variable to which it is saved.

Stepb.Click <Insert> button, and then the instruction is inserted successfully.

For details about "scan" instruction, please refer to "ARL Programming Manual".
Prompt

5.3.5.3 import (Import ARL modules)

Instruction introduction:
The import instruction is used to import an ARL module.

Insertion steps:

Step1.Click "Insert Cmd> auxiliary instruction> import" option in the toolbar of the program editor to pop up "import"

instruction interface, as shown in Figure 5-52.

modpath [ﬂ

Insert

Figure 5-52 "import" instruction configuration interface
Step2.Click the edit box behind the parameter "modpath", and enter the arl file path to be imported.

Step3.Click <Insert> button, and then the instruction is inserted successfully.
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® For details about "import" instruction, please refer to "ARL Programming Manual".
Prompt

5.3.5.4 velset (Speed adjustment)

Instruction introduction:

The velset instruction can be used to reduce or increase the programming planning speed of all subsequent movement

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

Step1.Click "Insert Cmd> auxiliary instruction> velset" option in the toolbar of the program editor to pop up "velset"

instruction box, as shown in Figure 5-53.

override max

Insert

Figure 5-53 "velset" instruction configuration interface

Step2.Click the edit box behind the parameter "overside", and enter the speed percentage value.
Step3.Click the edit box behind the parameter "max", and enter the max TCP speed value for programming planning.

Stepd4.Click <Insert> button, and then the instruction is inserted successfully.

For details about "velset" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.5.5 accset (Acceleration adjustment)

Instruction introduction:

The accset instruction is 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 more

flexible.
Insertion steps:

Step1.Click "Insert Cmd> auxiliary instruction> accset" option in the toolbar of the program editor to pop up "accset"

instruction interface, as shown in Figure 5-54.
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accset X

acc ramp

Insert

Figure 5-54 "accset" instruction configuration interface

Step2.Click the edit box behind the parameter "acc", and enter the percentage of actual acceleration relative to the max

value.
Step3.Click the edit box behind the parameter "ramp", and enter the percentage of actual jerk relative to the max value.

Stepd.Click <Insert> button, and then the instruction is inserted successfully.

@ For details about "accset" instruction, please refer to "ARL Programming Manual".

Prompt

5.3.5.6 toolload (Tool load settings)

Instruction introduction:
The toolload instruction is used to set the load parameters when the program is running.
Insertion steps:

Step1.Click "Insert Cmd> auxiliary instruction> toolload" option in the toolbar of the program editor to pop up "toolload"

instruction interface, as shown in Figure 5-55.

toolload X
toolinertia [ﬂ

Insert

Figure 5-55 The "Toolload" instruction configuration interface

Step2.Click the <...> button on the right side to bring up the parameter configuration interface for [toolinertia], as
shown in Figure 5-56. The variable m represents the tool mass, centroid_pos represents the centroid position,

and inertia_tensor represents the inertia tensor. After setting according to actual needs, click the <Yes> button.
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ToollnertiaPara-toolinertia X

Variable name toolinertial

variable Value Type Range De

m Ddcwble tool

+ centroid_pos |:|CentroidPos Cel

+ inertia_tensor|:|InerliaTensor Ine
Yes

Figure 5-56 "Tool Load Inertia" parameter list

Step3.Click <Insert> button, and then the instruction is inserted successfully.

For details about "toolload" instruction, please refer to "ARL Programming Manual".
Prompt

5.3.5.7 toolswitch (Tool load switching)

Instruction introduction:

The toolswitch instruction is 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:

Step1.Click "Insert Cmd> auxiliary instruction> Tool Offset> toolswitch" option in the toolbar of the program editor to

pop up "toolswitch" instruction interface, as shown in Figure 5-57.

toolswitch X

toolindex mu_name

Insert

Figure 5-57 The "Toolswitch" instruction configuration interface

Step2.Enter the tool serial number (toolindex) and robot name (mu_name) in the pop-up toolswitch command
configuration interface. The inertia represented by each serial number can be modified and viewed in "System>

Parameter Configuration> Global> TOOLINERTIA".

Step3.Click <Insert> button, and then the instruction is inserted successfully.
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5.3.6

For details about "toolswitch" instruction, please refer to "ARL Programming Manual".
Prompt

User subprogram

Instruction introduction:
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, except
that the main function may not be 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 can
insert a return instruction in the place where 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. The
structure of the subprogram will not be significantly different from that of the ordinary program, except that the main

function may not be included.
Insertion steps:
Step1.In the main program (the program currently in use), position the cursor where you want to insert the subprogram.

Step2.Click "Insert Instruction> User Subprog" option in the toolbar of the program editor to pop up "Insert User
Subprogram" interface, as shown in Figure 5-58. Click <Browse> button, find and highlight the folder where the
subprogram to be inserted is located in the pop-up "Path Selection" dialog box, and click <Select> button, as

shown in Figure 5-59.

Insert user subprogram

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

Figure 5-58 "Insert User Subprogram" interface
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Path selection

Parent Folder |/ » =
Name | size Type Dat

E usersubprog Folder 202

L UsB Folder

= script Folder 201

= screenshot Folder 202

1 backup Folder 201

411 1l 4

Folder name USB Select

Figure 5-59 "Path selection" list box

Step3.The programs that can be inserted under the folder (the program contains the subprograms that can be inserted)

will be displayed in "Insert User Subprogram" interface, as shown in Figure 5-60.

Insert user subprogram

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

Figure 5-60 Subprogram is inserted along with its path

Step4.In "Subroutine" display box, click the program to which the subprogram belongs (EXT_CTRL_TESTIuan +
0723.arl). At this time, "Function” display box will list all the subprograms contained in the selected program.

Highlight the subprogram to be inserted and click <Yes> button.

Stepb.If the subprogram (senddata) to be inserted is not in the same path as the main program, "The subprogram is not
in the same path as the current program. Does it import the path?" dialog box will pop up, as shown in Figure 5-
61. Click <Yes> button, and then the subprogram will be inserted into the main program along with its path, as

shown in Figure 5-62.
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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

Figure 5-61 "Are you sure to Import Path" dialog box

new_filel.arl* x

main()

init()

EXT_CTRL_TESTIuan+0723::senddata()

Figure 5-62 Subprogram is inserted along with its path (if it is not in the same path as the main program)

Step6.If the subprogram to be inserted is in the same path as the main program, highlight the subprogram to be
inserted and click <Yes> button. Then the subprogram will be inserted into the main program, as shown in

Figure 5-63.

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()

Figure 5-63 Subprogram 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, please

refer to the instructions 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" option to enter "Coordinate System Measurement" interface, as shown
in Figure 5-64. The coordinate system measurement includes "Tool Coordinate System Measurement", "Workobject

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

[System/Parameter Configuration/Global/WOBJ_NUM (number of workpiece coordinate systems)] on the teach
Caution pendant main interface, and click <Edit> to configure the number of workpiece coordinate systems.

& The workpiece coordinate system supports the creation of up to 200. The creation method is as follows: click

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 | 0000 | 0000 | 0.000 | 0.000 | 0000 | 0000 | O = woRL
7 tool7 0.000 0.000 0.000 0.000 0.000 0.000 ] | ORI
Kill I [»

Attitude calibrate muti-point Refresh Save

Figure 5-64 "Coordinate System Measurement" interface

5.5.1.1  Tool/workobject coordinate system

Input method

"Tool/workobject coordinate system measurement" has two methods: "input method" and "calibration method".

Tool coordinate system

You can set the tool coordinate system by inputting, as shown in Figure 5-65. 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 & 0O O X

Coordinate system Type = Tool ~

ID | Name X Y z A B c | Fix | MechU 4 |

0 | toolo | 0.000 | 0.000 | 0.000 | 0.000 | 0000 | 0000 | O = worL—

1| toolt | 0000 | 0000 | 0000 | 0.000 | 0.000 | 0.000 | 1 = worL —

2 | tool2 | 0000 | 0.000 | 0.000 | 0.000 | 0000 | 0000 | [  woRL——

3 | tool3 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [J  woRL

4 | tool4 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [J  WORL

5 | tool5 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [J  WORL

6 | tool6 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [0 = WORL |
rz lH,mmL 0000 | 0000 | 0000 | 0000 | 0ooo | 0000 ﬂ|]| o:L

i |

Attitude calibrate muti-point Refresh Save

Figure 5-65 Interface of setting tool coordinate system by input method
Setting method:
Step1.Select "Tool Coordinate System" in "Coordinate System Type", as shown in Figure 5-65.

Step2.Click the cell in the line of "Tool Coordinate System" to be set, keep it editable, and modify X, Y, Z, A, B, C to the

required values through the keypad.

Step3.Click <Save> button below to pop up "Saved Succeeded" dialog box in Figure 5-66, and then the setting will be

completed.

Prompt X

Save Successed

Yes

Figure 5-66 Save successful prompt box

@ The "Input Method" can be used only when the specific values of the tool coordinate system X, Y, Z,

A, B, C are known.
Prompt

Step4.Set the workobject coordinate system by input, refer to Figure 5-67. The table in the figure shows the position of

the origin of each workobject coordinate system and the posture of the coordinate system.
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Calibration method

Coordinate system measurement

Coordinate system Type = Tool ¥

ID Name X Y z A B c Fix = Mech

"0 | oo [T 0000 | 0000 | 000 | oooo | ooo0 | | wor. g
1| tool1 | 0.0( 0.000 | 0000 | 0000 | [J  WORL —
2 | tool2 | 0.0( a a Pl | 0000 | 0.000 | 0000 | [J  WORL——
3 | tool3 | 0.0 n B a 0.000 | 0000 | 0000 | [J  WORL
4 | tood | 0.0 B 0.000 | 0.000 | 0.000 | []  WORL
5 | tool5 | 0.0( n . a ol | 0.000 | 0000 | 0.000 | [ = WORL
6 | tool6 | 0.0( 0.000 | 0000 | 0000 | [J  woRL -
7 tool7 0.000 I 0.000 I 0.000 0.000 0.000 0.000 Jwl WORL

4|11 I [»

Attitude calibrate muti-point Refresh Save

Figure 5-67 Input method setting workobject coordinate system page

Workobject coordinate system
Setting method:
Step1.Select "Workobject Coordinate System" in "Coordinate System Type", as shown in Figure 5-65.

Step2.Click the cell in the line of "Workobject Coordinate System" to be set, keep it editable, and modify X, Y, Z, A, B, C

to the required values through the keypad.

Step3.Click <Save> button below to pop up "Save Succeeded" dialog box in Figure 5-68, and then the setting will be

completed.

Prompt X

Save Successed

Yes

Figure 5-68 "Save Succeeded " dialog box

The "Input Method" can be used only when the specific values of the workobject coordinate system X, Y, Z, A,

B, C are known.
Prompt

Mobile tool + fixed workobject

Our common tools are installed on the end flange, and the workobject is 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

workobject on the grinding platform Above, this is the mobile tool + fixed workobject we defined. That is, when
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calibrating the tool and workobject coordinate system, the "fixed" and "moving" option boxes in the [Coordinate System

Measurement] interface are not checked.
Calibration method:

Step1.Select "Tool Coordinate System" for "Coordinate System Type" in Figure 5-65. Assuming that the name of the
"Tool Coordinate System" to be calibrated is tool0, select the row where tool0 is located, and click the <Attitude
calibrate> button below to enter Figure 5-69 shows the "multipoint method" calibration interface. In Figure 565,
select "Tool Coordinate System" for [Coordinate System Type]. Assume that the name of the "Tool Coordinate
System" to be calibrated is "tool0". Select the row where tool0 is located, click the <Attitude calibrate> button

below, and enter the [Attitude Calibration] calibration interface is shown in Figure 5-69.

Attitude calibrate X

Calibration point number 3 ¥

State figure Operation Method Move Point

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

On the basis of the first step,
l move the TCP point along the
& L I 73" positive X axis of the tool Record
' /I coordinate system for a
certain distance and record

0 On the basis of the second
l o’ step, move the TCP point
* / X along the positive Y axis of Record
"'z the tool coordinate system for
a certain distance and record

Remeasure Calculate

Figure 5-69 "Multi-point method" Calibration interface

Step2.Select the number of points to be calibrated from the [Calibration Points] list, here 3 points are taken as an

example. Refer to Figure 5-70.
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Attitude calibrate X

Calibration point number | 3 ¥

1
State figure _Operation Method Move Point

Move the robot, make the Z
l X .
v axis of the tool coordinate
— 5
* / ¥ system along the vertical Record Move
" |2 direction, parallel to the Z axis
of the base coordinate system

On the basis of the first step,

v move the TCP point along the

& O " positive X axis of the tool Record | Move
2 coordinate system for a

certain distance and record

i

On the basis of the second

step, move the TCP point

along the positive Y axis of Record
the tool coordinate system for

a certain distance and record

Remeasure Calculate

Figure 5-70 Calibration point selection

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

Step3.Then calibrate according to the operation instructions in the figure. After each point is successfully calibrated, the
front status will change from X to  (refer to Figure 5-71(a)-(c)), and when all calibrations are completed, the
interface will be as shown in Figure 5-71(d). The button function description in the interface is shown in Table

5-8.

Table 5-8 "Multipoint Method" Calibration Interface button function introduction

Icon Function
Record Record the point information you want to calibrate
Move Move to the calibration record point. Used to verify the accuracy of calibration recording points

Clear the calibrated point information
Remeasure
Note: After emptying, all \/in Figure 5-65 will be restored to X

Calculate Calculate the calibration error, if it exceeds the error range, need to re-measure
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Attitude calibrate X

Calibration point number

State

|

®

L2
%

figure

Remeasure

(a) 1 point successfully calibrated

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

Move Point

Record Move

Rocor

Record

Calculate

Attitude calibrate X

Calibration point number

State figure

!

Remeasure

(b) 2 points successfully calibrated

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
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Attitude calibrate X

Calibration pointnumber 3 ~

State figure Operation Method Move Point

Move the robot, make the Z

axis of the tool coordinate

system along the vertical Record Move
direction, parallel to the Z axis

of the base coordinate system

On the basis of the first step,
move the TCP point along the
v 0/&%—» positive X axis of the tool Record  Move
‘ ‘l coordinate system for a
certain distance and record

P2 On the basis of the second
V. step, move the TCP point

v ./T . along the positive Y axis of Record  Move

the tool coordinate system for
a certain distance and record

Remeasure Calculate

(c) 3 points successfully calibrated
Figure 5-71 "3 point method" calibration process status change

Step4.After all the calibrations are successful, click the <Calculate> button at the bottom of Figure 5-65 to calculate the
error. If it exceeds the error range, the "Calibration failed, please re-measure!" prompt box as shown in Figure 5-
72 will pop up. Then you need to re-calibrate until the error is within the allowable range; if the error is within the
allowable range, the "Calibration is successful, save?" prompt dialog box as shown in Figure 5-73 will pop up,
click the <Yes> button, and the figure will pop up 5 The "Save successfully" prompt box shown in Figure 5-74

will complete the calibration.

Calibration failed! Please measure
it again!

Figure 5-72 "Calibration failed, please measure it again!" prompt dialog box

Prompt X

Calibration succeeded! Save it or
not?

Yes Cancel

Figure 5-73 "Calibration succeeded, save it or not?" prompt dialog box
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Prompt X
Save Successed

Yes

Figure 5-74 "Save successed" prompt dialog box

Stepb.Select "Workobject Coordinate System" in [Coordinate System Type] in Figure 5-65. Assuming that the name of
the "Workobject Coordinate System" to be calibrated is wobj0, click the mechanical unit box corresponding to the
row of wobj0, and a drop-down list will pop up, as shown in Figure 5-75, Choose either WORLD or R1. When
WORLD is selected, it means that the workobject coordinate system is calibrated relative to the world coordinate
system. When R1 is selected, it means that the workobject coordinate system is calibrated relative to the robot

base coordinate system.

Coordinate system measurement © 01 O X
Coordinate system Type
Name X Move Mech Unit | o
nmm- o=
wobij1 0.000 | 0.000 | 0.000 | 0000 | 0.000 | [] WORLD =
2 | wobj2 900 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | [] R1WORI.D —
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
< I ME

3-point Refresh Save

Figure 5-75 "Mechanical Unit" list

Step6.After selecting the row where wobj0 is located, click the <three-point method> button at the bottom left, and the
[three-point method] calibration interface shown in Figure 5-76 will pop up. In the [Tool] list on the interface,

select the tool coordinate system used to calibrate the workobject coordinate system (tool0 calibrated before).
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Tool  toolO b

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

z
f coordinate system of .
* Ve K.I " workpiece to be measured Record
X .
and click on the record
- Move TCP to the positive

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

xx“'-ﬁ
workpiece to be measured
Move TCP to the paoint

z
Tl where the Y component is .
& a o positive in the XY plane of FEEn
coordinate system of

Remeasure Calculate

Figure 5-76 "Three-point method" calibration interface

Step7.Next, calibrate according to the operation instructions in the figure. After each point is successfully calibrated,
the front status will change from X to  (refer to Figure 5-76(a)-(b)), and all calibrations are completed. As shown

in Figure 5-77(c).

Tool  tool0 v

State figure Operation Method Move Point
ZT Move TCP to the origin of
coordinate system of
% 4, KI " workpiece to be measured G ) L
and click on the record
- Move TCP to the positive
| T point at X axis of Py
& A ¥ coordinate system of the Record
workpiece to be measured
Move TCP to the point

z
& Tl where the Y componentis o
X

. positive in the XY plane of
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

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

workpiece to be measured
Move TCP to the point

z
Tl where the Y component is —
& A 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
‘ ‘/x .| " workpiece to be measured RO | i

and click on the record

z Move TCP to the positive
‘ﬁ point at X axis of
J/f+ L " coordinate system of the Record | | Move

workpiece to be measured
Move TCP to the point

z
T where the Y component is
6 al N positive in the XY plane of R HEE

coordinate system of

Remeasure Calculate

(c) 3 point successfully calibrated
Figure 5-77 "Three-point method" calibration process status change

Step8.Repeat step 4 to complete the calibration.
Moving workobject + fixed tool

In the robot use case, there is also the robot end flange clamping the workobject, and the tool is fixed to the specified
position, which is defined as moving workobject + fixed tool, that is, external TCP. For example, the robot end flange
holds the workobject, fixes the grinding wheel, and the robot moves the workobject to the grinding wheel for grinding.
That is, when calibrating the tool and workobject coordinate system, both the "fixed" and "moving" option boxes in the

"coordinate system calibration" interface must be checked.
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Calibration steps:

Step1.If the coordinate system of the moving workobject to be calibrated is wobj1, check the <Move> button in the row
where wobj1 is located, and V is displayed after checking, as shown in Figure 5-78. Click the mechanical unit box
corresponding to the row of wobj1, and a drop-down list will pop up, as shown in Figure 5-78. Optional WORLD
or R1. When WORLD is selected, it means that the workobject coordinate system is calibrated relative to the
world coordinate system. When R1 is selected, it means to calibrate the workobject coordinate system relative to

the base coordinate system of the robot.

Step2.Select the row where wobj1 is located, and click the <multi-point method> button below, and the [multi-point
method] calibration interface as shown in Figure 5-79 will pop up. The button function description in the

interface is shown in Table 5-8.

Coordinate system measurement & I O X
Coordinate system Type
ID  Name X Move = Mech Unit [
0 von o | oaoo | o | oo o | 060 | EANETY
1 wobj1 )00 | 0.000 0 000 0 000 | 0.000 | 0.000 WORLD E
2 wobj2 l)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 !)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 [ WORLD
6 wobj6 i)OO 0.000 | 0.000 | 0.000 | 0.000 | 0.000 [ WORLD
i w.oh'ﬂ_bﬂﬂ 0.000 0.000 0.000 0.000 0.000 [ WORLD b
4| |lll | »

Attitude calibrate muti-point Refresh Save

Figure 5-78 "Move Workobject Coordinate System" interface
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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

Figure 5-79 [Multi-point method] calibration interface

Step3.Select the number of points to be calibrated from the list of [Calibration points], here 4 points is taken as an

example, refer to Figure 5-80.

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

Figure 5-80 Calibration point selection

Record Move

Record Move

Record Move

Record Move

I I
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Step4.Next, calibrate according to the operation instructions in the figure. After each point is successfully calibrated,

the front status will change from X to \ (refer to Figure 5-81(a)-(c)), and all calibrations are completed, the

interface will be as shown in Figure 5-81 (d).

muti-point X

Calibration pointnumber 4 ¥

state Operation method

VIDVE uie Uy ol uie moving
workpiece coordinate system from the1
direction to the reference point and

Alialk ranard

Alink ranard

Alinlk ransrd

X X ¢

Alinly ranard

, Remeasure
K

W
A

(a) 1 point successfully calibrated

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

MIOVE e ungin ol uie moving
workpiece coordinate system from the3
direction to the reference point and

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

Move point

Record Move

Record
Record
Record

Calculate

muti-point X

Calibration point number 4 ¥

state Operation method

VIOvE uie ongin ol uie moving
workpiece coordinate system from the1
direction to the reference point and

Alink ranard

VIOVE uie onygin ol uie moving

E workpiece coordinate system from the2

direction to the reference point and

Alinlk ranAard

VIOVE e onygin oi uie moving
workpiece coordinate system from the3
direction to the reference point and

Alinl ranard

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

alink ranArd

('¢

¢

(b) 2 point successfully calibrated

, Remeasure

86

Move point

Record Move

Record Move
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muti-point X

Calibration point number 4 ¥

state

# ¢ ¢ 9

i

&

Operation method

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

Alinlk ranArd

VIOVE Ulie Oryin 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

¢t ¢ ¢4

A

i

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

VIOvVE Uie Ongimn 01 uie moving
workpiece coordinate system from the3
direction to the reference point and

Alinlk ranArd

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
Figure 5-81 "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

Stepb.After all calibrations are successful, click the <Calculate> button at the bottom of Figure 5-78 to calculate the

error. If it exceeds the error range, the "Calibration failed, please re-measure!" prompt box as shown in Figure 5-
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82 will pop up. Then you need to re-calibrate until the error is within the allowable range; if the error is within the

allowable range, the "Calibration is successful, save it?" prompt dialog box as shown in Figure 5-83 will pop up,

click the <Yes> button. The "Save Successful" prompt box as shown in Figure 5-84 pops up to complete the

calibration.

I

Prompt

Calibration failed! Please measure
it again!

Figure 5-82 "Calibration failed, please measure it again!" prompt dialog box

Prompl X
Calibraion succeaded! Save il or
fal?

Yos Cancel

Figure 5-83 "Calibration succeed, save it or not?" prompt dialog box

Prompt X
@ Save Successed

Yes

Figure 5-84 "Save successed" prompt dialog box

Step6."Type of Coordinate System" select "Tool Coordinate System", copy the values (X, Y, Z, A, B, C) in the calibrated

workobject coordinate system wobj1 to the tool coordinate system tool1.

Step7.Assuming that the name of the "fixed tool coordinate system" to be calibrated is tool0, select the row where tool0

is located, check the "fixed" option in the row where tool0 is located, and then display /, as shown in Figure 5-

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

Figure 5-85 "Fixed Coordinate System" interface

Step8.Click the mechanical unit box corresponding to the row of tool0, and a drop-down list will pop up, as shown in
Figure 5-86, where you can choose WORLD or R1. When WORLD is selected, it means the fixed tool coordinate
system is calibrated relative to the world coordinate system; when R1 is selected, it means the fixed tool

coordinate system is calibrated relative to the robot base coordinate 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

Figure 5-86 "Mechanical Unit" list

Step9.Select the row where tool0 is located, and click the <three-point method> button below to enter the [three-point
method] calibration interface as shown in Figure 5-87. 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 tool1 that has been calibrated), and list it in the [Tool] list in Figure 5-87 , select

tool1.
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Tool  tool0 v

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

d
T coordinate system of .
& 4 KI " workpiece to be measured Record
and click on the record
7 Move TCP to the positive

point at X axis of

. Record Mowv

& ‘x} Q’-._,I ¥ coordinate system of the
workpiece to be measured

T - Move TCP to the point

! where the Y component is N

% a L positive in the XY plane of R
coordinate system of

Remeasure Calculate

Figure 5-87 "Three-point method" Calibration interface

Step10.Next, calibrate according to the operation instructions in the figure. After each point is successfully calibrated,
the front status will change from X to  (refer to Figure 5-88(a)-(c)), and all calibrations are completed, the

interface is shown in Figure 5-71(d).

Tool tool0 it

State figure Operation Method Move Point
ZT Move TCP to the origin of
coordinate system of
@ v RI " workpiece to be measured e Y ANEYS
. and click on the record
- Move TCP to the positive
| T point at X axis of o
* Sl 7 coordinate system of the Record
X .
workpiece to be measured
Move TCP to the point

z
& Tl where the Y componentis | o

o " positive in the XY plane of
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
- Move TCP to the positive
point at X axis of
‘ P " coordinate system of the EOCRTN RV

workpiece to be measured
Move TCP to the point

z
Tl where the Y component is —

& Al 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 w1 " workpiece to be measured A L0
and click on the record
- Move TCP to the positive
point at X axis of
% el Y coordinate system of the sl

workpiece to be measured
Move TCP to the point

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

coordinate system of

Remeasure Calculate

(c) 3 points were successfully calibrated
Figure 5-88 "Three-point method" calibration process status change

Step11.Repeat step 3 to complete the calibration.

5.5.1.2 Base coordinate system

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

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

Prompt u When there are multiple mechanical units and want to specify the same world coordinate system
together;

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

Input method

Set the base coordinate system by input, refer to Figure 5-89. 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 Cc Reference
| o | r1 [EZEIE] 0.000 |471.157 | 0000 |-45.000| 0.000 | WORLD
7 8 9
—
4 5 6
1 2 3
+«—
0 —
Calibrate Refresh Save

Figure 5-89 Input method setting base coordinate system page

Setting method:
Step1.Select "Base Coordinate System" in [Coordinate System Type] in Figure 5-89 above.

Step2.Click the cell in the row of the "base coordinate system" to be set to make it editable, and modify X, Y, Z, A, B,

and C to the required values through the small keyboard.

Step3.Click the <Save> button below, the "Save Successful" prompt box as shown in Figure 5-90 will pop up, and the

setting is complete.

Prompt X

@ Save Succeeded

Yes

Figure 5-90 "Save successfully" prompt box

@ The "input method" can only be used if the specific values of the base coordinate system X, Y, Z, A, B, and C

are known.
Prompt

Calibration method

Set the base coordinate system by calibration.
Calibration method:

Step1.Select "Base Coordinate System" in [Coordinate System Type] in Figure 5-89.
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Step2.Assuming that the name of the "Base " to be calibrated is R1, after selecting the row where R1 is located, click
the <Calibration> button at the bottom left, and the [Calibration] interface shown in Figure 5-91 will pop up, and
the [reference mechanical unit] drop-down 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

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

- Drive TCP to the forward point of the X
& J_TY 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

Figure 5-91 Select reference mechanical unit

Step3.When [Reference Mechanical Unit] selects "World Coordinate System WORLD", you can calibrate according to
the operation instructions in the figure. After each point is successfully calibrated, the front status will change

from X to  (refer to Figure 5-92 (a)-(b)), the interface of all calibration is shown in Figure 5-92(c).

Calibrate X
Reference mechanical unit| WORLD Calibration point number

State figure Operation methods

Drive TCP to the origin of the world

z
% TT\T‘Y coordinate system to be measured and Record
‘/x click Record

E Drive TCP to the forward point of the X
& J—TY axis of the world coordinate system to be Record
= measured and click Record

T - Drive TCP to the forward point of the Y
& /g’v axis of the world coordinate system to be Record
X -

measured and click Record

Remeasure Calculation

(a) 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
v 1Y coordinate system to be measured and Record
’/x click Record

- Drive TCP to the forward point of the X
% J—TY axis of the world coordinate system to be Record
e
X

measured and click Record

T z 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

(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

v .T\T-Y coordinate system to be measured and Record
‘/x click Record

- Drive TCP to the forward point of the X
% J—TY 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
v _/I\._'Y axis of the world coordinate system to be Record
X

measured and click Record

Remeasure Calculation

(c) 3 point of successful calibration
Figure 5-92 State changes during calibration

Step4.After all the calibrations are successful, click the <Calculate> button at the bottom of Figure 5-92 to calculate the
error. If it exceeds the error range, the "Calibration failed, please re-measure!" box as shown in Figure 5-93 will
pop up, then you need Re-calibrate until the error is within the allowable range; if the error is within the
allowable range, the "Calibration is successful, save it?" prompt dialog box as shown in Figure 5-94 will pop up,
click the <Yes> button, and Figure 5-95 will pop up As shown in the "Save Successful" prompt box, the

calibration is completed.

Prompt X

Calibration failed! Please measure
it again!

Yes

Figure 5-93 "Calibration failed, please re-measure!" prompt dialog box

94



AIR-TP teach pendant operation manual Running

Prompt X

Calibration succeeded! Save it or
not?

Yes Cancel

Figure 5-94 "Calibration is successful, save it?" prompt dialog box

Prompt X
@ Save Succeeded

Yes

Figure 5-95 "Save successfully" prompt dialog box

5.5.2  Zero calibration

For details about "Zero Calibration", please refer to Table 5-9

Table 5-9 Description of calibration scenario

No. Calibration scenario

Routine maintenance of the robot, such as replacing the encoder line battery, causes the encoder position analysis
value to be lost

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

The manipulator collided during operation, causing the axis position information of the encoder to be different from
the actual axis position

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 Quick Start Manual" of each

model.

5.5.3 Fast calibration

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

" performed only when the motor or reducer is faulty or damaged and needs to be replaced.
aution

Calibration method:
Step1.The precondition for calibration is that the robot cannot move when the motor/reducer is faulty or damaged.

Step2.0n the main interface of the teach pendant, click "Run > Calibration > Fast Calibration" option to enter the "Fast
Calibration" interface shown in Figure 5-96. Click <Save Current Position> button, 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

Figure 5-96 "Quick Calibration" Interface

Step3.Turn off the power, replace the motor/reducer (keep the shaft position still, no displacement), and restart the

system.

Step4.Re-enter "Fast Calibration" interface in Figure 5-96, and click <Calibrate> button behind any axis or <Calibrate
All> button below, and "Do you need to re-calibrate?" dialog box will pop up, as shown in Figure 5-97. Click
<Yes> button, and "Message 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

Figure 5-97 "Are you sure to recalibrate?" dialog box

5.5.4  Conveyor calibration

For the specific method of conveyor calibration, please refer to "Operation Instructions for Conveyor Tracking".

5.5.5 Installation angle calibration

When the robot is not installed horizontally (such as wall-mounted, flip-mounted), it is necessary to set the correct robot

installation angle.
Configuration steps:

Step1.Click "Run>Calibration>Installation Angle Calibration" on the main interface of the teach pendant to enter the

[Installation Angle Calibration] interface, as shown in Figure 5-98.
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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

Figure 5-98 Installation angle calibration interface

Step2.Move the TCP to the reference point and click <Record>. Change 3 to \/ as shown in Figure 5-99.

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

Figure 5-99 Successfully calibrated interface

Step3.The direction of gravity can be determined by the direction in which the rope naturally sags, so as to find directly

below the reference point.
Step4.Move the TCP to any point 10cm away from the reference point, and click <Record>. Change $€ to /.
Stepb.After the teaching is completed, click <Calculate> to automatically calculate the robot installation angle.

Step6.0n the main interface of the teach pendant, click "System>Parameter Configuration>Channel", click [+] in front
of [GRAVITY_DIRECTION (gravity direction vector)], and you can view the calculation result of the installation

angle in the expanded parameter value, as shown in Figure 5-100.
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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

Figure 5-100 View channel parameter interface

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

Step1.0n the main interface of the teach pendant, click "Run > Point Corrector" option to enter the "Point Corrector"

interface as shown in Figure 5-101.

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

Figure 5-101 "Point Correction" Interface

Step2.Click the <Open> button above, and the "Select File" list box as shown in Figure 5-102 will pop up, select the file
to be opened, and click the <Select> button. The program is opened in the "Program Editor" interface at the

same time, its related information is also displayed in the "Point Corrector" interface, as shown in Figure 5-103.
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Select File

Parent Folder  /script

Name
wanbu1_data.arl
wanbu1.arl
Serialport.arl
new_file2 data.arl
new_file2.arl

new_file1_data.arl

- new_file1.arl

PRI

File Name

Figure 5-102 "select file" list box

Program Editor

X

> =

V| a
1KB —
278 bytes ;
313bytes
364 bytes
131 bytes
2KB

580 bytes

Select

Point Corrector

+ = ]

20T DR LN rogen eszan
Comment

= O P Y % o > .o

More Insert Insert Revise Get lin et .

aditors Cmd Function Cmd pose 1ptp Points p1

new_filel.arl X O Up @ Down

func void
init()
lftoolswitch(-1) //BRIA T B %k
jump p:p1,vp:5%,t:$FLANGE w:
$WORLD,s:

Program Editor

Point coordinates
TOOL FLANG ~
X 176.302 mm
Y 30642 mm

Z 587.515 mm

Open

1] »

v Move

Search

WOBJ WORLI ~

A 39935 d
B 11131 d
C -100.951 d

Obtain Modi
v

Il

1 | »

Figure 5-103 "point corrector" and "program editor" interface after opening the file

Step3.Click the drop-down box of "Point List" in Figure 5-104 to 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 point

in the "points" from the current position in the program "up" or "down".
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Point Corrector < 0O O X | Program Editor =
M x B2 /7 X0
Program test2.arl Open A Load Save Cut Copy Paste Cmnmntc'zem Delete
= = &G AN Y % o > e
Points  p1 v Move More  TaSel' Fumsion Cma jaie  lin movej ptp
O Up @® Down Search new_filel.arl X
main()
Point coordinates init()
TOOL FLANG ¥  WOBJ WORLE ™ ""'—’J’J'5'~"~""—"—‘*_"1 1)
X 176.302 'mm A 39935 d $WORLDs:

Y 30642 mm B 11131 d
Z 587515 mm C -100.951 d

Obtain Modi

4|l 1| »
T <

Figure 5-104 "Point List" Related button introduction

Step4.After opening the program in the "Point Corrector" interface, the "Point Coordinates" area box displays the
"coordinate system" information and "pose" information of the current point selected in the "Points". You can
directly change the "reference coordinate system" and "pose" data of the current point manually, and you can
also use the <Get> button to record the current robot's pose data in the current point into the current point. Then

click the <Yes> button to write the modified current point data into the data file.

Step5.You can also modify the current point data in the "Point Correction Offset Value" area box. Select the reference
coordinate system of the current point offset. If the "Workobject (fixed tool)" option is checked, it means that the
current point is offset relative to the workobject coordinate system. The offset value only supports the input of

position data XYZ, as shown in Figure 5-105 shown.

Point Corrector

Program test2.arl Open
Points p1 v Move
O up @ Down Search
Point coordinates Point correction offset value
TOOL FLANG ¥  WOBJ WORLI ¥ X 0 mm A 0 deg
X 176302 mm A 39935 deg Y [o mm B 0 deg
Z 0 mm C o0 de
Y 30642 mm B 11131 deg 9
(O Tool(Moving workpiece)
Z 587515 mm C -100.951 deg Reference )
@ Wworkpiece (fixed tool)
Obtain  Modify Modify

Figure 5-105 Modify the point coordinates through the "Point Correction Offset Value" area box

Step6.If the "Tool (Move Workobject)" option is checked, it means that the current point position is offset relative to the

tool coordinate system. The offset value supports the input of pose data XYZABC. After manually inputting the
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offset value, click the <Modify> button, and the data information of the current point in the point coordinate
column will be modified according to the offset value. After modification, click the <Yes> button in the point

coordinate column, and then you can write data files.

For special conditions, such as grinding, a fixed tool is equivalent to a workobject, and a moving workobject is

equivalent to a tool.
Prompt

The "point corrector" function also supports the "one-key movement to this point" function.
Operation steps:
Step1.Select the point you want to move to in "Points" in Figure 5-105.

Step2.Then click the <Move> button, as shown in Figure 5-106, "The system will move to this point in manual override
PTP mode. There may be interference during the movement, please pay attention!" "Prompt" box. After clicking
<Yes>, the robot starts to move. At this time, the display of the <Move> button immediately changes to <Stop>.
If there is interference during the movement, you can directly click the <Stop> button to stop the movement, and
wait until the robot moves to the selection After the selected point, the <Stop> button returns to the

<Movement> button.

Prompt X

The system will move to this point
by PTP manual rate. There may be
interference during the movement.
Please note!

Yes

Figure 5-106 "Prompt" Box

5.7 Load setting function
5.7.1  Function introduction
The load setting function can automatically determine or manually input the tool mass, center of gravity position and

inertia tensor, and save it to the tool inertia parameter. By selecting [Current effective load], the selected load can be

applied to other functions.
The load identification time is about 2 minutes. The identification method is as follows:

Step1.Move the 3rd, 5th, and 6th axes first, with the speeds being 0.5%, 0.5%, and 2% respectively. In the initial state,
axis 1 remains unchanged, axis 3 will be adjusted to the horizontal position of axis 3, and axes 4, 5, and 6 return

to zero. From the initial state, the movement range of axis 3 is £5°, axis 5 is £60°, and the 6 axis is +120°.

Step2.Then move the 4th, 5th, and 6th axes. Before formal identification, preview the trajectory at a low speed of 5%.
After the formal identification starts, the identification speed is increased to 50%. The motion range of the 4th

and 5th axes is £50°, and the motion range of the 6th axis is £90°.
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5.7.2 How to use

Manually enter load parameters
The configuration steps are as follows:

Step1.Click "Run>Load identification" on the main interface of the teach pendant to enter the [Load Parameter Setting]

interface as shown in Figure 5-107.

Load Identification

Current effective load | 0 i

ID Remark m(g) centrold(mm) More -
X Y z —

0 -1.000 0.000 0.000 0.000 f

1 -1.000 0.000 0.000 0.000 -

2 -1.000 0.000 0.000 0.000

3 -1.000 0.000 0.000 0.000

4 -1.000 0.000 0.000 0.000

5 -1.000 0.000 0.000 0.000

6 -1.000 0.000 0.000 0.000

7 -1.000 0.000 0.000 0.000

8 -1.000 0.000 0.000 0.000 v

Identifiy
Figure 5-107 Load parameter setting interface

Step2.Select the load number to be input in the table on the interface. Manually fill in the mass, center of mass, and

inertia tensors of the tool.

Load Identification

Current effective load 0 n

D Remark m(g) centroid(mm) More o
X Y z —

0 4000 | 0000 | 0.000 0.000 —

1 A, i 0.000 0.000 —

2 A. Bﬂ il 0.000 0.000

3 . ﬂ 0.000 0.000

4 -1, n 0.000 0.000

5 -1 n .= al  0.000 0.000

6 1 0.000 0.000

7 -1.000 0.000 0.000 0.000

8 -1.000 0.000 0.000 0.000 v

Identifiy

Figure 5-108 Manual input of load parameters interface

When the program is running, the system will give an alarm if the load parameters are illegal, and the alarm
information will be "[3115] The currently selected load inertia parameter is invalid, and it has automatically
switched to the default load DF_TOOL_INERTIA. If the actual load is used, please go to the "Load parameter

Caution setting" page. identify or switch loads". If it is found to be illegal in the soft float program and the collision
detection program, it will give an alarm and cannot continue to run.
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Automatic determination of load parameters
The configuration steps are as follows:
Step1.Install the load to be used on the robot.

Step2.Click "Run>Load Parameter Configuration" on the main interface of the teach pendant to enter the [Load

Parameter Setting] interface as shown in Figure 5-109.

Load Identification

Current effective load | 0 v
ID Remark mig) centroid(mm) More
X Y z

0 BEFT o000 0.000 0.000

1 -1.000 0.000 0.000 0.000

2 -1.000 0.000 0.000 0.000

3 -1.000 0.000 0.000 0.000

4 -1.000 0.000 0.000 0.000

5 -1.000 0.000 0.000 0.000

6 -1.000 0.000 0.000 0.000

7 -1.000 0.000 0.000 0.000

8 -1.000 0.000 0.000 0.000

Identifiy

Figure 5-109 Load parameter setting interface

Step3.Click the <Identify> button to pop up the configuration interface as shown in Figure 5-110.

Load Identification

Set load mass (kg) 0
Save to tool inertia parameters | [0] v

Start identification

Figure 5-110 Load parameter identification configuration interface

Stepd.If the user can accurately measure the load mass, you can check the checkbox in front of [Set Load Mass], and fill
in the [Set Load Mass] and [Save to tool inertia parameters] of the load identification. If you do not need to

configure it yourself, you can uncheck this option.

Step5.The prompt interface shown in Figure 5-111 will pop up, and the robot will automatically adjust to the reference
position and start load identification. The entire identification process takes about two minutes, and no pause is
allowed during this period. If an emergency stop is needed, please press the emergency stop button on the teach

pendant.
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Whether to identify the load

parameters
@ The identification will take about 2

minutes. No pause is allowed.
Please press the emergency stop

Yes Cancel

Figure 5-111 Prompt window

Step6.After successful identification, the interface shown in Figure 5-112 will pop up, click <Yes>.

Load parameter identification successful, modifying the
@ number in the 'Current Effective Load' section at the top of the
page will take effect.

Yes

Figure 5-112 Prompt window

Step7.After the identification is completed, click the "System>Parameter Configuration>Global" option on the main
interface of the teach pendant, and you can view the saved identification parameters in the [Tool inertia

parameter].

Select current payload

Select the load number to be used in [Current Effective Load] (as shown in Figure 5-113), and close the interface. The

currently active load parameter selected will be applied to the function configuration that requires this parameter.

If the load changes significantly when the program is running due to operations such as grabbing, placing, etc., you can

switch the currently effective load through the toolswitch command.

Load Identification

Current effective load | 0 v
ID Remark mig) centroid(mm) More u
X Y z

0 BEET o000 0.000 0.000

1 -1.000 0.000 0.000 0.000

2 -1.000 0.000 0.000 0.000

3 -1.000 0.000 0.000 0.000

4 -1.000 0.000 0.000 0.000

5 -1.000 0.000 0.000 0.000

6 -1.000 0.000 0.000 0.000

7 -1.000 0.000 0.000 0.000

8 -1.000 0.000 0.000 0.000 E

Identifiy

Figure 5-113 Configure current payload parameters
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6  Monitoring

The expanded view of "Monitoring Menu" is shown in Figure 6-1. The entry of "Monitoring Menu" is shown in Figure 6-

2. The contents of parts in "Monitoring Menu" are described below.

»  Real_time Position

»  Input and output

»  Dynamic Detection
Monitor

> Safety Zone

> Custom panel

| Collision detection

Figure 6-1 Expanded view of "Monitoring Menu"

¥ @ O M Ri Foregrount E. WORLD E FLANGE ‘;J e | 13:551:57
Bo r S L

> "

%f[ GO 2k g 12 13:51:39 Screenshot to/ 4 Run Mxl File System  Expand

Input and output

Dynamic Detection
Safety Zone

Custom panel

Collision detection Y
AY

Figure 6-2"Monitoring Menu" page

6.1 Real-time position

On the main interface of the teach pendant, click "Monitor > Real-time Position" option to enter the "Real-time Position"

interface shown in Figure 6-3. Please refer to Table 6-1 for each description.

105



Monitoring AIR-TP teach pendant operation manual

Real-time Position (=3 Cia (. X

Coordinate system WORLD ~

Select home position home_1 v
J1 -2.791e+04 deg J4 -6.754e+04 deg
J2 -5.895e+04 deg J5 6.382e+04 deg
J3  3695e+04deg J6  4.272e+04deg U1 0000 [J2 10000 J3 190.000
J4  0.000 J5 0.000 Jé 0.000
-73.763 mm 22.277 deg
EJ1 0.000 EJ2 0.000 EJ3 0.000
-35292mm B -7.464 deg
EJ4 0.000 EJ5 0.000 EJ6 0.000
634.684 mm 121.775 deg
EJ1 9.000e+08 mm EJ4  9.000e+09 mm
EJ2 9.000e+09 mm EJ5 9.000e+09 mm Record Save Move

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

Figure 6-3 "Axis Real-time Position" interface

Table 6-1 Explanation of each part of the "Real-time location" interface

No. Interface Description
The user can choose the Cartesian position coordinate system,
1 Coordinate sysiem | WORLD ¥ which can refer to the world coordinate system, the basic
coordinate system or the user-defined user coordinate system
J1 -2.791e+04 deg J4 -6.754e+04 deg
n "y HH 1
2 J2 | -58950+04deg J5  6.382e+04 deg J1~J6" is the current actual position of each axis of the
1 3605e+04deg JB  -4.272e+04 deg manipulator, the unit is degree
"X, Y, 2" represents TCP
73763 mm | A 22277 deg ".Y.Z A, B, C" indicates the point coordinates, the unit
3 Y -35292mm B -7.464 deg current Cartesian position of the | '™
z 634.684 mm C 121.775 deg i
manipulator "A, B, C" represents TCP
attitude, the unit is degree
The user can select the home point from the drop-down list
4 Select home position home_2 M behind "Select home point", there are 5 home points to choose
from
Click on the text box behind "J1-J6" and "EJ1-EJ6", you can use
the pop-up numeric keypad to input numbers that do not exceed
the single-axis motion limit
J3  0.00( 100
EJ1 0.00( +— 100
Prompt
EJ3 0.00( 100 -
5 1 3 When the entered number exceeds the limit of
0 m b the robot's single-axis motion, the background color of the
Recor Move number box turns red and cannot be saved. When saving, a
prompt "there is an axis beyond the motion range and the home
point cannot be saved" pops up. When clicking to move, a
prompt "there is an axis beyond the motion range, and the one-
key home point operation cannot be performed" pops up. When
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Description

the external axis is not configured, when the position of the
external axis is 9e+09, it can be saved and moved normally

Record the current pose of the robot and fill it in the axis
position information of the home point

Save the edited or recorded axis position data information of the
home point

Save and move the edited or recorded axis position data of the
home point. If there is no enable signal, execute the save
function separately; if there is a manual enable signal, execute
the operation of saving and moving the robot to the home point

One-key home operation is not allowed in automatic mode, please switch to manual mode to perform the

No. Interface
6 Record
7 Save
8 Move
operation.
Prompt
Prompt

unchanged.

External control input is only effective in automatic mode, and external automatic control output remains

6.2.1 First generation cabinet 10 (inCube1X)

On the main interface of the teach pendant, click "Monitor > Input/Qutput" option to enter the [Display 0] interface

shown in Figure 6-4.

6.2.1.1 Dl signal

The 1-31 Dls in the [User DI] tab in Figure 6-4 are all available DIs provided by the system. These 31 Dls are shared by

the system DI, user DI and body DI. Refer to Table 6-2 for the allocation method.

Table 6-2 Logical address usage and distribution of the first-generation cabinet DI

Logical address of DI Distribution
User DI
1-26
System DI
27-31 Body manipulator

User DI

For user DI, 1-26 channels are available. If 1-26 channels are not enough, external expansion MF can be configured to

increase the number of 10s.
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[User DI] tab supports commenting on each signal. Refer to Table 6-3 for the description of annotation related buttons

in [User DI] Interface.

Table 6-3 [User DI] interface annotation related button description

Name Function

. Click on the text box of the user DI/DO annotation to edit and save the annotation content in the text
Save (edit) comments b
0X

Click the text box of the user DI/DO comment, and click the <Copy Comment> button to copy the

Copy comment )
comment content in the text box

Click the text box of the user DI/DO comment and click the <Paste Comment> button, the copied
Paste comment . .
comment content will be pasted into the comment text box

Operation steps:

Step1.Click the <Edit Comment> button in the lower left corner of the interface, and the content displayed by the

button will immediately change to [Save Comment].
Step2.Enter the content to be added in the text box behind each signal, and click the <Save Comment> button.

Step3.The "Comment saved succeessfully!" prompt interface as shown in Figure 6-5 pops up. Click the <Yes> button to

complete the comment on the signal.

Display 10
O 1 O o9
O 2 O 10
O 3 O 1
O 4 O 12
O s O 13
O s O 14
O 7 O 15
O s O 18
Save Comment
Copy Comment Paste Comment 1 2 << >>

(a) Route 1-16
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System DI

< 1 0O

Display 10

17
18
19
20
21
22
23
24

ONONONONONONONO

Save Comment

Copy Comment Paste Comment

(b) Route 17-31
Figure 6-4 [User DI] tab

25
26
27
28
29
30
31

(ONONONONC NoNO)

HHEHES1 (AEEN )
HAMEHHES2 (TEEL )
B HME3 (TEEN )
HHEHES4 (TEEL )
HHEHESS (ABEEN )

Prompt X
Comment saved successfully!

Yes

Figure 6-5" Comment saved successfully! " prompt interface

[System DI] tab shows the status of each system DI function, as shown in Figure 6-6. If an external control function is

triggered, the corresponding signal light is on. The robot control cabinet calculates the program number, that is, the

PGNO value, according to the relevant system DI, and then executes the corresponding subroutine according to the

program number.

_Exlemal automatic control activation signal|

Servo power-on signal
Servo power-off signal
Program start signal
Program pause signal
Program reset signal

Clear alarm signal

O0O0O00O00O0

Odd-even check signal

PGNO 0

Figure 6-6 [System DI] tab

©)
©)
©)
@)
©)

i J
o Uwo | | swmoo

109
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Program number valid signal
External program number
External program number 2
Program number 1

Program number 2

<< >>
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For system DI, when using it, the user needs to configure the corresponding DI logical address for each function in the

[External Control] tab in "System > Parameter Configuration" before it can be used, as shown in Figure 6-7. For the

description of parameter configuration, please refer to Chapter 8.1.

Parameter Configuration

EXT_CTL_ENABLE EXT_CTL Enable

EXT_CTL_ACT_DI EXT_CTL Active DI 0 int —
SERVO_ON_DI Servo On DI 0 int

SERVO_OFF_DI Servo Off DI 0 int
START_PROG_DI Start Program DI 0 int
PAUSE_PROG DI Pause Program DI 0 int Immediate
RESET_PROG_DI Reset Program DI 0 int Immediate
CLEAR_ALARM_DI Clear Alarm DI 0 int  Immediate
PGNO_TYPE PGNO Type 0 int  Immediate
PGNO_LENGTH PGNO Length 4 int  Immediate
PGNO_FBIT_DI PGNO FBit DI 0 int  Immediate
PGNO_PARITY_DI PGNO Parity DI 0 int  Immediate ¥

4l 1l 4

Refresh Edit Save Reset

Figure 6-7 [External Control] tab in [Parameter Configuration]

Correspondence between logical address and pin number:

W If each function of the system DI is configured to the logical address of 1-16 DI, the system DI needs to be
triggered on the pin of the X24 external device (the correspondence between the logical address of 1-16 DI and
the pin number of X24. Please refer to Table 6-4);

W [f each function of the system DI is configured to the logical address of DI 17-26, the system DI needs to be
triggered on the pin of the X23 external device (the correspondence between the logical address of the 17-26 DI
and the pin number of X23. Please refer to Table 6-5).

Table 6-4 Correspondence between the logical address of 1-16 DI and the pin number of X24

Logical address of 1-16 DI | X24 pin number
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
" "
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Logical address of 1-16 DI | X24 pin number
12 12
13 13
14 14
15 15
16 16

Table 6-5 Correspondence between the logical address of DI 17-26 and the pin number of X23

17-26 logical address of DI X23 pin number
17 39
18 40
19 iy
20 42
21 4
22 8
23 9
24 45
25 44
26 2

6.2.1.2 DO signal

The 1-28 DOs in the [User DO] tab are all available DOs provided by the control system. These 28 DOs are shared by the

system DO, user DO and body DO, as shown in Figure 6-8. See Table 6-6 for the allocation method.

Table 6-6 Distribution of logical address for the first-generation cabinet DO

DO logical address | Distribution
User DO
1-18
System DO
1924 Body solenoid valve, currently only 6A and 6L models contain solenoid valve (belonging to the user's
optional accessory). Only when there is solenoid valve, DO signal can be set effectively
25-26 Body manipulator
User DO
27-28
System DO

User DO

For user DO, if 1-18 and 27-29 DOs are not enough, external MF can be configured to increase the number of 10s. Refer

to Table 6-7 for the description of the annotation-related buttons in the [User DO] interface.
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Table 6-7 [User DO] interface annotation related button description

Name Function
Save comments Click on the text box of the user DI/DO annotation to save the annotation content in the text box
Enter edit Click on the text box of the user DI/DO annotation to edit the annotation content in the text box

Click the text box of the user DI/DO comment, and click the <Copy Comment> button to copy the

Copy comment .
P comment content in the text box

Click the text box of the user DI/DO comment and click the <Paste Comment> button, the copied

Paste comment . ]
comment content will be pasted into the comment text box

The method to set the user DO signal status is as follows:

B Click the <Enter edit> button, After manually setting 1-29 DO signals, click the <Save comments> button to
realize the change of the DO signal status.

Display 1O < 001 0O X

O 1 O 9

O 2 O 10

O 3 O 1

O 4 O 12

O 5 | | O 13

O s O 1

O 7 O 15

O s O 18

Save Comment

Copy Comment = Paste Comment 1 2  Skip < >

(a) Route 1-16
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System DO

Display 10

< 01 0O X

____

18
19
20
21
22
23
24

00000000

Save Comment Enter Edit

BRI RE1-1B(5H 5 41)
BRIAEE2-1AGHRIB42)
5.5 17 4R B 3-2B (£ i B:53)
BRI R B 4-2A (5 1 5 54)
BRI S 5-3B(4H BB 65)
BRI 2 6-3A(H I B 66)

Copy Comment Paste Comment

(b) Route 17-28

Figure 6-8 [User DO] tab

25
26
27
28

OO0O0O0

HEEHHS6 (TBREN )
HHEHMS7 (TEEX )

2|2 [skp| <] |>

[System DO] tab shows the output status of each function of system DO, as shown in Figure 6-9. If the DO function of a

certain system is output, the corresponding signal light is on. The robot control cabinet uses the received legal program

number as the PGNOACK value, and outputs it to the external controller through the relevant system DO to confirm

whether the program number is correct.

Display 1O

____
o
o
o
®)
o
o
o
o

PGNOACK
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Display IO
O
PGNOACK

(b)

Figure 6-9 [System DO] tab

For system DO, when users use it, they need to configure the corresponding DO logic address for each function in the
[External Control] tab in "System > Parameter Configuration" before using it, as shown in Figure 6-10. For configuration

instructions, please refer to Chapter 8.1.

Parameter Configuration

____I «

Variable Value Unit Type Validity
PGNO_FBIT_DI PGNO FBit DI 0 int  Immediat
PGNO_PARITY_DI PGNO Parity DI 0 int  Immediate
PGNO_VALID_DI PGNO Valid DI 0 int  Immediate
CHAN_STATE_DO Channel State DO Address 0 int  Immediate
EXT_CTL_ACT_CON... EXT_CTL Active Confirm DO 0 =
SERVO_ON_DO Servo On DO 0 int  Immediate
PGNO_REQ_DO PGNO Request DO 0 int  Immediate ——
AT_T1_DO AtT1DO 0 int  Immediate —
AT_T2_DO AtT2DO 0 int  Immediate
AT_AUT_DO AtAUT DO 0 int  Immediate
PGNO_ACK_FBIT_DO PGNO Confirm FBit DO 0 int  Immediat
EXT_CTL_NET_ENA... Enable External Net Control false bool ImmediatF

<|lll Il 4
Refresh Edit Save Reset

Figure 6-10 [External Control] tab in [Parameter Configuration]

Correspondence between logical address and pin number:

B [f each function of the system DO is configured to the 1-16 DO logical address, the system DO needs to be
triggered on the pin of the X24 external device (the correspondence between the 1-16 DO logical address and X24
pin number Refer to Table 6-8);

W |f the functions of the system DO are configured to the 17-18 and 27-29 DO logical addresses, the system DO
needs to be triggered on the pins of the X23 external device (Please refer to Table 6-9 for the corresponding
relationship between the logical address of DO 17-18 and DO 27-29 and the pin number of X23).

Table 6-8 Correspondence between the logical address of 1-16 DO and the pin number of X24

1-16 DO logical address X24 pin number
1 33
2 34
3 35
4 36
5 37
6 38
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1-16 DO logical address X24 pin number
7 39
8 40
9 4
10 42
" 43
12 44
13 45
14 46
15 47
16 48

Table 6-9 Correspondence between the logical address of DO 17-18 and DO 27-29 and the pin number of X23

Logical address of DO 17-18 and DO 27-29 X23 pin number
17 18
18 20
27 22
28 23

6.2.2 Second-generation cabinet |0 (inCube2X P1.0)

On the main interface of the teach pendant, click "Monitor > Input/Qutput" option to enter the [Display 0] interface.

6.2.2.1 Dl signal

The 1-21 Dls in the "[User DI] tab" are all available Dls provided on the second-generation cabinet. These 21 Dls are

shared by the system DI, user DI and body DI. Refer to Figure 6-11. See Table 6-10 for the allocation method.

Table 6-10 Logical address usage and distribution of the second-generation cabinet DI

Logical address of DI | Distribution
User DI
1-16
System DI
17-21 Manipulator

User DI

For user DI, 1-16 channels are available. If 1-16 channels are not enough, external expansion MF can be configured to

increase the number of 10s.

[User DI] tab supports commenting on each signal. Refer to Table 6-3 for the description of the annotation-related

buttons in the [User DI] Interface.
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System DI

Operation steps:

Step1.Click the <Edit Comment> button in the lower left corner of the interface, and the content displayed by the

button will immediately change to [Save Comment].
Step2.Enter the content to be added in the text box behind each signal, and click the <Save Comment> button.

Step3.The "Comments Saved successfully!" prompt interface as shown in Figure 6-5 pops up. Click the <Yes> button to

complete the comment on the signal.

Display 1O

1 9
10
11
12
13
14
15
16

Ol ONONONONONG
ONONONONONONONG

Save Comment

Copy Comment Paste Comment 1 2 << >>

(a) Route 1-16

(b) Route 17-21
Figure 6-11 [User DI] tab

[System DI] tab shows the status of the system DI functions, as shown in Figure 6-12. If an external control function is
triggered, the corresponding signal light is on. The robot control cabinet calculates the program number, that is, the
PGNO value, according to the relevant system DI, and then executes the corresponding subroutine according to the

program number.
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Display IO
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Figure 6-12 [System DI] tab

For system DI, when users use it, they need to configure the corresponding DI logic address for each function in the

[External Control] tab in "System > Parameter Configuration" before they can be used, as shown in Figure 6-13. For

configuration instructions, please refer to Chapter 8.1.

Parameter Configuration

____I «

Variable Value Unit Type Validi A
EXT_CTL_ENABLE EXT_CTL Enable bool
EXT_CTL_ACT_DI EXT_CTL Active DI 0 int  Immediate —
SERVO_ON_DI Servo On DI 0 int Immediate
SERVO_OFF_DI Servo Off DI 0 int  Immediate —
START_PROG_DI Start Program DI 0 it Immediate —
PAUSE_PROG_DI Pause Program DI 0 int  Immediate
RESET_PROG_DI Reset Program DI 0 int  Immediate
CLEAR_ALARM_DI Clear Alarm DI 0 int  Immediate
PGNO_TYPE PGNO Type 0 int  Immediate
PGNO_LENGTH PGNO Length 4 int  Immediate
PGNO_FBIT_DI PGNO FBit DI 0 int  Immediat
PGNO_PARITY_DI PGNO Parity DI 0 int  Immediate ¥

4l 1l 4

Refresh Edit Save Reset

Figure 6-13 [External Control] tab in [Parameter Configuration]

Correspondence between logical address and pin number:

If each function of the system DI is configured to 1-16 Dls, the corresponding system DI needs to be triggered on the
pins of the X7 external device. For the correspondence between the pin numbers on the external terminals of X7 and the

logical addresses corresponding to 1-16 Dls, please refer to Table 6-11.

Table 6-11 Correspondence between the logical address of 1-16 DI and the pin number of X7

Logical address of 1-16 DI X7 pin number

1 1
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Logical address of 1-16 DI X7 pin number
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 21
10 22
" 23
12 24
13 27
14 28
15 29
16 30

6.2.2.2 DO signal

[User DO] tab in the 1-24 DOs are all available DO provided on the second-generation cabinet, these 24 DOs are shared

by the system DO, user DO and body DO. Refer to Table 6-12 for the allocation method.

Table 6-12 The logical address usage and distribution of the second-generation cabinet DO

DO logical address Distribution
User DO
1-16
System DO

Body solenoid valve, currently only 6A and 6L models contain solenoid valve (belonging to

17-22 the user's optional accessory). Only when there is solenoid valve, DO signal can be set
effectively
23-24 Body manipulator

User DO

For user DO, 1-16 channels of DO are available, if not enough, you can configure external expansion MF to increase the

number of 10s. Refer to Table 6-7 for the description of the annotation-related buttons in the [User DO] interface.

There are 2 ways to set user DO signal status:

m  Click the <Edit Status> button, manually set 1-16 DO signals, and click the <Save Status> button to change the
state of the DO signal.
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W After clicking the <Edit Status> button, press and hold the "" key to directly set the DO signal state manually,
and the DO signal state will take effect directly without clicking the <Save Coment> button.

Display 10

____

10
11
12
13
14
15
16

oNoNoNoNONONONG)
CNONONONONONONG)

Setting DO with 2nd pressed can take effect directly

Save Comment Edit Status

Copy Comment Paste Comment 1 2 << >>

Figure 6-14 1-16 [User DO] tab

m  Click the <Edit Status> button, manually set the 17-~24 channels of DO signals, and then click the <Save
Status> button to change the DO signal status. The 17-~24-channel DO signal settings vary depending on the
connected body model. Table 6-13 shows the status description of DO signals of channels 17-~24 when
connected to the AIR8-710A.

Display 1O

18
19
20
21
22
23
24

ONONONONONONONG,

Setting DO with 2nd pressed can take effect directly

Save Comment Edit Status

Copy Comment Paste Comment 2 2 << >

Figure 6-15 [User DO] tab

Table 6-13 Description of 17-24 channel DO signals when connecting AIR8-710A

DO number lllustrate

17 Solenoid valve number 1-3B
18 Solenoid valve number 2-3A
19 Solenoid valve number 3-1B
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DO number lllustrate

20 Solenoid valve number 4-1A

21 Solenoid valve number 5-2B

22 Solenoid valve number 6-2A

23 Manipulator DO1

24 Manipulator D02

System DO

[System DO] tab shows the output status of each function of system DO, as shown in Figure 6-16. If the DO function of
a certain system is output, the corresponding signal light is on. The robot control cabinet uses the received legal
program number as the PGNOACK value, and outputs it to the external controller through the relevant system DO to

confirm whether the program number is correct.

Display 10

—T T T T

ONONONONONONONO
ONONONONONONONO

PGNOACK

1 2 Skip << >>

(a)

Display 10
O
PGNOACK

(b)

Figure 6-16 [System DO] tab

For system DO, when users use it, they need to configure the corresponding DO logic address for each function in the
[External Control] tab in "System > Parameter Configuration" before it can be used, as shown in Figure 6-17. For

configuration instructions, please refer to Chapter 8.1.
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Parameter Configuration

____I «

Variable Value Unit Type Validity Fr
CHAN_STATE_DO Channel State DO Address 0 int  Immediately |
EXT_CTL_ACT_CON... EXT_CTL Active Confirm DO 0 i Immediately
SERVO_ON_DO Servo On DO 0 int  Immediately
PGNO_REQ DO PGNO Request DO 0 int Immediately
AT_T1_DO AtT1DO 0 int  Immediately
AT_T2_DO AtT2DO 0 int  Immediately ——
AT_AUT_DO AtAUT DO 0 int  Immediately  —
PGNO_ACK_FBIT_DO PGNO Confirm FBit DO 0 int  Immediately
EXT_CTL_NET_ENA... Enable External Net Control false bool Immediately |
AT_HOME_DO_1 AtHome 1 DO 0 int  Immediately | —
AT_HOME_DO_2 AtHome 2 DO 0 int  Immediately ——
AT_HOME_DO_3 AtHome 3 DO 0 int  Immediately | ¥

4l Il 4
Refresh Edit Save Reset

Figure 6-17 [External Control] tab in [Parameter Configuration]

Correspondence between logical address and pin number:

Therefore, if each function of the system DO is configured to 1-16 DO, the corresponding DO signal is output to the port
signal corresponding to the pin of the X7 external device. Please refer to Table 6-14 for the correspondence between the

pin numbers on the external terminals of X7 and the logical addresses corresponding to 1-16 DO.

Table 6-14 Correspondence between the logic address of 1-16 DO and the pin number of X7

1-16 DO logical address X7 pin number
1 "
2 12
3 13
4 14
5 15
6 16
7 19
8 20
9 21
10 22
" 35
12 36
13 37
14 38
15 39
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1-16 DO logical address X7 pin number

16 40

6.2.3 Second-generation cabinet |0 (inCube2X P2.0)

On the main interface of the teach pendant, click the “Monitor >Input/Output” option to enter the [Display 0]

interface.
6.2.3.1 Dl signal
The 1~21 Dls in the [User DI] tab are all available DIs provided on the second-generation cabinet. These 21 Dls are
shared by the system DI, user DI and body DI. See Figure 6-18. See Table 6-15 for its distribution method.
Table 6-15 Logical address usage and distribution of the second-generation cabinet DI
Logical address of DI | Distribution
User DI
1-16
System DI
17-21 Manipulator
User DI

For user DI, channels 1 to 16 are available. If channels 1 to 16 are not enough, external expansion MF can be configured

to increase the number of [0s.

The [User DI] tab supports comments on various signals. The description of the comment-related buttons in the [User

DI] interface is detailed in Table 6-3.
Operation steps:

Step1.Click the <Edit Comment> button at the bottom left corner of the interface, and the content displayed on the

button will immediately change to <Save Status>.
Step2.Enter the content to be added in the text box behind each signal, and click the <Save Status> button.

Step3.The "Save the annotation successfully!" [Prompt] interface pops up, click the <Yes> button to complete the

annotation of the signal.
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System DI

Display 10 < 00 O X

[ Userdo [ systembi [ sysemD0 [ SateDl | « >

9

10
11
12
13
14
15
16

Q 0I00 © 000
(ONONONONONONONG)

Save Comment

Copy Comment Paste Comment 1 2 Skip < >

(a) 1~16 channels

Display 10 = Lonl =g X

O 17 O 25
O 18 O 2
O 19 O 27
O 20 O 28
O 21 O 29
O 22 O 30
O 23 O a1
O 24
Save Comment
Copy Comment Paste Comment 2 2  Skip < >

(b) 17~21 channels
Figure 6-18 [User DI] Tab

The tab displays the status of various functions of the system DI, as shown in Figure 6-19. If a certain external control
function is triggered, the corresponding signal light will be on. The robot control cabinet calculates the program
number, i.e. PGNO value, based on the relevant system DI, and then executes the corresponding subroutine according

to the program number.
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Display 10 < O O X

O Fxternal automatic control activation signal| O Program number valid signal
O  servo power-on signal (O  External program number
O  Servo power-off signal (O  External program number 2
O  Program start signal O  Program number 1

O  Program pause signal @ Program number 2

O  Program reset signal

O Clearalarm signal

(O | Odd-even check signal

PGNO 0

1 1 Skip < >

Figure 6-19 [System DI] Tab

For system DI, when users use it, they need to configure the corresponding DI logical address for each function in the
'System/Parameter Configuration' option tab, as shown in Figure 6-20. Please refer to Chapter 8.1 for the relevant

instructions of parameter configuration.

Parameter Configuration

___m_l «

Variable
EXT_CTL_ENABLE EXT_CTL Enable

EXT_CTL_ACT_DI EXT_CTL Active DI 0 int Immedla’ =
SERVO_ON_DI Servo On DI 0 int  Immediat j
SERVO_OFF_DI Servo Off DI 0 int  Immediat| E
START_PROG_DI Start Program DI 0 int Immednat
PAUSE_PROG_DI Pause Program DI 0 int  Immediat
RESET_PROG_DI Reset Program DI 0 int  Immediat
CLEAR_ALARM_DI Clear Alarm DI 0 int  Immediat
PGNO_TYPE PGNO Type 0 int  Immediat
PGNO_LENGTH PGNO Length 4 int  Immediat
PGNO_FBIT_DI PGNO FBit DI 0 int  Immediat
PGNO_PARITY_DI PGNO Parity DI 0 int  Immediat ¥

4l I >

Refresh Edit Save Reset

Figure 6-20 The 'External Control' tab in the 'Parameter Configuration'

The correspondence between logical address and pin number:

If you want to configure the functions of system DI to DI 1~16, you need to trigger the corresponding system DI on the
pins of the external device connected to X7. Please refer to Table 6-16 for the correspondence between the pin numbers

on X7's external terminal and the logical addresses corresponding to DI 1~16.

Table 6-16 The correspondence between the logical address of 1~16-channel DI and the pin number of X7.

Logic addresses of 1~16 channels of DI Pin number of X7

1 1
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Logic addresses of 1~16 channels of DI Pin number of X7
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 21
10 22
" 23
12 24
13 27
14 28
15 29
16 30

6.2.3.2 Do signal

The 1-24 DOs in the [User DO] tab are all available DOs provided on the second-generation cabinet, and these 24 DOs

are shared by the system DO, user DO, and manipulator DO. The allocation method is shown in Table 6-17.

Table 6-17 Allocation of logical address usage for second-generation cabinet DO

The logical address of DO Allocation
User DO
1~16
System DO
The manipulator solenoid valve, currently only the 6A and 6L models of the manipulator
17~22 contain solenoid valves (which are optional accessories for users). Only when there is a
solenoid valve, the DO signal can be effectively set.
23~24 Manipulator

User DO

For user DO, 1~16 channels of DO are available. If it is not enough, you can configure an external expansion MF to

increase the number of 10s. For detailed instructions on the annotation-related buttons in the [User DO] interface,

please refer to Table 6-7.

Method of setting user DO signal status:

Click the <Enter Edit> button, manually set the 1~16-channel DO signals, and then click the < Exit Edit > button to

change the status of the DO signals.
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Display 10 < O O X
| UserDl | SysemDI | SysmDO | SaeDl | « »
O 1 O 9
Q 2 O 10
O 3 O 1
O 4 O 12
O s O 13
O s O 14
O 7 O 15
O s O 16
Save Comment Enter Edit
Copy Comment Paste Comment 1 3  Skip < >

Figure 6-21 1-16 channels [User DO] Tab

Click the < Enter Edit > button, manually set the 17~34 channel DO signals, and then click the < Exit Edit > button to
change the status of the DO signals. The setting of the 17~34 channel DO signals varies depending on the connected

manipulator model.

Display 10 & Ol 1 X
| UserDl | [ sysemDl || SysemDO | safedl | « >
O 17 O 25
O 18 O 26
O 19 @ 27
O 20 @ 28
O 21 O 29
O 22 O 30
© 23 © 31
O 24 O 32
Save Comment Enter Edit
Copy Comment Paste Comment 2 3 Skip < >

(a)
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Display 10 < IO O X
O 33
O 34
Save Comment Enter Edit
Copy Comment Paste Comment 3 3 Skip < >
(b)

Figure 6-22 17-34 route [User DO] tab

System DO

The output status of various functions of the system DO is displayed in the [system DO] tab, as shown in Figure 6-23. If
a certain system DO function is output, the corresponding signal light will be on. The robot control cabinet will receive
the valid program number as the PGNOACK value, and output it to the external controller through the relevant system

DO to confirm whether the program number is correct.

Display 10 < 00 O X
| UserDl | UserDO | SystemDl | | saedl <« »

O Imatic control activation confirmation signal| O  HOMES signal

O  Servo power-on signal O HOME4 signal

(O  Regquest program number signal O  HOMES signal

(O  Current channel status running O  T1mode signal

O  Current channel status idle O  Pause signal

O Inalarm state O  AUT mode signal

O HOME1 signal O  PROG number confirmation signal 1

O HOME2 signal O  PROG number confirmation signal 2

PGNOACK 0

1 2 Skip < =
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Display 10 & M O X

O  PROG number confirmation signal 3
PGNOACK 0

2| 2 Skip < >

(b)
Figure 6-23 [System DO] tab

For system DO, when users use it, they need to configure the corresponding DO logical address for each function in the
'System/Parameter Configuration' option tab, as shown in Figure 6-24. Please refer to Chapter 8.1 for the relevant

instructions of parameter configuration.

Parameter Configuration X

___m_l «

Variable Value Unit Type Validity
PGNO_TYPE PGNO Type 0 int  Immediat
PGNO_LENGTH PGNO Length 4 int  Immediat
PGNO_FBIT_DI PGNO FBit DI 0 int  Immediat
PGNO_PARITY_DI PGNO Parity DI 0 int  Immediat —
PGNO_VALID_DI PGNO Valid DI 0 int Immediat
EXT_CTL_ACT_CON... EXT_CTL Active Confirm DO 0 Immediat
SERVO_ON_DO Servo On DO 0 int  Immediat
PGNO_REQ_DO PGNO Request DO 0 int  Immediat
AT_T1_DO AtT1DO 0 int  Immediat
AT_T2_DO AtT2 DO 0 int  Immediat
AT_AUT_DO AtAUT DO 0 int  Immediat
PGNO_ACK_FBIT_DO PGNO Confirm FBit DO 0 int Immediat{ v

411l Il 4

Refresh Edit Save Reset

Figure 6-24 The 'External Control' tab in the 'Parameter Configuration'

The correspondence between logical address and pin number:
Therefore, if the functions of system DO are configured on DO channels 1 to 16, the corresponding DO signals will be
output to the port signals on the pins of the external device connected to X7. Please refer to Table 6-18 for the

correspondence between the pin numbers on the external terminals of X7 and the logical addresses corresponding to

DO channels 1 to 16.
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Table 6-18 The correspondence between the logical address of 1~16-channel DO and the pin number of X7.

Logic addresses of 1~16 channels of DO Pin number of X7
1 "
2 12
3 13
4 14
5 15
6 16
7 19
8 20
9 21
10 22
n 35
12 36
13 37
14 38
15 39
16 40

6.2.4  Standard cabinet [0 (ARC4-50\165)

On the main interface of the teach pendant, click "Monitor > Input/Qutput" option to enter the [Display 0] interface.

6.2.4.1 Dl signal

The 1-40 Dls in the [User DI] tab in Figure 6-25 are all available DIs provided by the control system. These 40 Dls are

shared by the system DI and the user DI. The user can arbitrarily assign these 40 DIs to used by user DI and system DI.

User DI

For user DI, 1-40 channels are available. If 1-40 channels are not enough, external MF can be configured to increase the

number of 10s.

[User DI] tab supports commenting on various signals. Refer to Table 6-3 for the description of the annotation-related

buttons in the [User DI] Interface.
Operation steps:

Step1.Click the <Edit Comment> button in the lower left corner of the interface, and the content displayed by the

button will immediately change to <Save Comment>.

Step2.Enter the content to be added in the text box behind each signal, and click the <Save Comment> button.
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Step3.The "Comments saved successfully!" prompt interface. Click the <Yes> button to complete the comment on the

signal.

Display 1O

10
11
12
13
14
15
16

Ol ONONONONONG
ONONONONONONONG

Save Comment

Copy Comment Paste Comment 1 2 << >>

(a) Route 1-16

Display 10

O 17 O 25
O 18 O 26
O 19 QO 27
O 20 O 28
O 2t O 29
O 22 O 30
O 23 O 3
O 24 QO 32

(b) Route 17-31

Display IO

©)
©)
O
®)
O
@)
O
®)

(c) Route 33-40
Figure 6-25 [User DI] tab

33
34
35
36
37
38
39
40

System DI

[System DI] Tab shows the status of each function of the system DI, as shown in Figure 6-26. If an external control

function is triggered, the corresponding signal light is on. The robot control cabinet calculates the program number, that
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is, the PGNO value, according to the relevant system DI, and then executes the corresponding subroutine according to

the program number.

Display 10

@)
@)
®)
O
O
O
@)
®)

OO0OO0O0O0

o
(0]
=
o

1 1 Skip << >>

Figure 6-26 System DI tab

For system DI, when users use it, they need to configure the corresponding DI logic address for each function in the

[External Control] tab in "System > Parameter Configuration", before using it, as shown in Figure 6-27.

Correspondence between logical address and pin number (the logical address of 1-40 DI corresponds to the pin number

on MF):

®  Configure DI logic address 1 for enabling DI function on the servo, then use pin number 1 on MF to trigger;
m  Configure DI logic address 2 for the DI function of servo-off, then use pin number 2 on MF to trigger;

®  Configure logic address 3 for the DI function of the startup program, then use pin number 3 on MF to trigger;
®  Configure logic address 4 for the DI function of the pause program, then use pin 4 on MF to trigger;

[ ]

Parameter Configuration

Variable
EXT_CTL_ENABLE EXT_CTL Enable

EXT_CTL_ACT_DI EXT_CTL Active DI 0

SERVO_ON_DI Servo On DI 0 int
SERVO_OFF_DI Servo Off DI 0 int  Immediat —
START_PROG_DI Start Program DI 0 int  Immediat
PAUSE_PROG_DI Pause Program DI 0 int  Immediat
RESET_PROG_DI Reset Program DI 0 int  Immediat
CLEAR_ALARM_DI Clear Alarm DI 0 int  Immediat
PGNO_TYPE PGNO Type 0 int  Immediat
PGNO_LENGTH PGNO Length 4 int  Immediat
PGNO_FBIT_DI PGNO FBitDI 0 int  Immedia
PGNO_PARITY_DI PGNO Parity DI 0 int Immediat’7

4l | 4

Refresh Edit Save Reset

Figure 6-27 [External Control] tab in [Parameter Configuration]
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6.2.4.2 DO signal

The 1-40 DOs in the [User DO] tab are all available DOs provided by the control system, as shown in Figure 6-28. These
40 DOs are shared by the system DO and the user DO, and the user can arbitrarily set 40 channels of DO are allocated to

user DO and system DO.

User DO

For user DO, if 1-40 DO is not enough, external MF can be configured to increase the number of 10s. Refer to Table 6-7

for the description of annotation related buttons in [User DO] Interface.

There are 2 ways to set user DO signal status:

m  Click the <Edit Status> button, and the content displayed by the button will immediately change to [Save Status].
After manually setting 1-40 DO signals, click the <Save Status> button to realize the change of the DO signal
status.

W After clicking the <Edit Status> button, press and hold the 2nd key to directly set the DO signal status manually,
and the DO signal status will take effect directly without clicking the <Save Status> button.

Display IO

ONONONONONONONG,
ONONONONONONONG,

Setting DO with 2nd pressed can take effect directly

Save Comment Edit Status
Copy Comment Paste Comment 1 2 << >>
(a) Route 1-16
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Display IO
____

O O

O 18 O 26

O 19 O 27

O 20 O 28

O 21 O 29

O 22 O 30

O 23 O 31

O 24 O 32

Setting DO with 2nd pressed can take effect directly

(b) Route 17-32

Display IO

____

34
35
36
37
38
39
40

ONONONONONONONO,

Setting DO with 2nd pressed can take effect directly

(c) Route 33-40
Figure 6-28 [User DO] tab

System DO

[System DO] tab shows the output status of each function of the system DO, as shown in Figure 6-29. If the DO function
of a certain system is output, the corresponding signal light is on. The robot control cabinet uses the received legal
program number as the PGNOACK value, and outputs it to the external controller through the relevant system DO to

confirm whether the program number is correct.
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Display 1O
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PGNOACK
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(a)

Display 10
O
PGNOACK
(b)

Figure 6-29 [System DO] tab

For system DO, users need to configure the corresponding DO logic address for each function in the [External Control]

tab in "System > Parameter Configuration" before using it, as shown in Figure 6-30.

Correspondence between logical address and pin number (1-40 DO logical address corresponds to the pin number on

MF one to one):

®  Configure DO logic address 11 for the DO function of the servo disabled state, then use the DO pin number 11 on
the MF to trigger;

®  Configure DO logic address 13 for DO function in T1 mode, then use DO pin number 13 on MF to trigger;
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Monitoring

6.2.5

6.2.5.1

Parameter Configuration

____I «

Variable Value
CHAN_STATE_DO Channel State DO Address 0

EXT_CTL_ACT_CON... EXT_CTL Active Confirm DO 0

Unit Type Validity

int

Immediately
Immediately

F

SERVO_ON_DO Servo On DO 0
PGNO_REQ_DO PGNO Request DO 0
AT_T1_DO AtT1DO 0
AT_T2_DO AtT2 DO 0
AT_AUT_DO AtAUT DO 0

PGNO_ACK_FBIT_DO PGNO Confirm FBit DO 0
EXT_CTL_NET_ENA... Enable External Net Control false

AT_HOME_DO_1 AtHome 1 DO 0
AT_HOME_DO_2 AtHome 2 DO 0
AT_HOME_DO_3 AtHome 3 DO 0

4

Refresh Edit Save

Figure 6-30 [External Control] tab in [Parameter Configuration]

Network control input and output

int
int
int
int
int
int
bool
int
int
int

Immediately
Immediately
Immediately
Immediately
Immediately
Immediately
Immediately
Immediately
Immediately
Immediately

2

Reset

Use the user's network port with a background program to realize the function of automatic external control of the bus.

Based on the socket (socket type, used to communicate with external devices through the network port), the network

frame can be sent to the control cabinet through the upper computer (PC side), the background program parses the

network frame information and then realizes related functions by changing system variables.

The external network control input only takes effect in automatic mode, while the external network automatic

® control output remains unchanged.

Prompt

Network control input

On the main interface of the teach pendant, click the "Monitor > Input and Output" option to enter the "Display 10"

interface, and click the "Network Control Input" tab to switch to the "Network Control Input" display interface, as

shown in Figure 6-31.
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Display IO < 0O O X
rial Numk Func Value
[0] Enable State 0
[1] Emergency Stop 0
2] Clear Warning 0
[3] Program Number 0
[4] Program Start/Pause 0
5] Program Reset 0
[6] Program Load 0

1 1 Skip << >>

Figure 6-31 "Network control input" Display interface

"Network control input" Please refer to Table 6-19 for the setting description in the display interface.

Table 6-19 "Network control input" Setting instructions in the interface

Name Description

The serial number corresponds to the value in the system variable EXT_CTRL_IN "serial number", and
Num the system variable EXT_CTRL_IN records the external control input value. For example,
EXT_CTRL_IN"1" corresponds to serial number 1, and the function is "emergency stop"

Function The corresponding function when the system variable EXT_CTRL_IN takes different values

For the meaning of the value of the system variable EXT_CTRL_IN, please refer to "Appendix D Bus

. . 7)
Value External Automatic Control Interface Data Sheet", or click the “"at the bottom left of the
interface to find it in the "Help" interface shown in Figure 6-14.

The value of the variable corresponds to the meaning:

No. Variable
0 0: No action 1: Servo Off 2: Servo On
1 0: No action 1: Emergency Stop
2 0: No action 1: Clear Warning
3 Decimal: Corresponding line program number
4 0: No action 1: Program Pause 2: Program Start
5 0: No action 1: Program Reset
6 0: No action 1: Program Load

Yes

Figure 6-32 "Help" interface

6.2.5.2 Network control output

On the main interface of the teach pendant, click "Monitor > Input/Output” option, enter the "Display 10" interface, click

the "Network Control Qutput" tab, switch to the "Network Control Qutput" display interface, as shown in Figure 6-33.
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| Enable State

Vhether in home point 1
Vhether in home point 2
Vhether in home point 3
Vhether in home point 4
Vhether in home point 5
whether on track

Alarm Info/Alarm code

(a) Serial number "1"-"15"

Display 10

Value

0

0

Num
8]
9]
[10]
[11]
[12]
[13]
[14]

(18]

Func
Emergency Stop
Safety Door
Drive Ready
program running status

zquest program number
Whether in T1 mode
Whether in T2 mode

Whether in AUT mode

Skip

=<

Value

0

0

>>

e —

um Func ain Codiub Cod
[20] [21] Alarm Code 0 0
[22] [23] Alarm Code 0 0
[24] [25] Alarm Code 0 0
[26] [27] Alarm Code 0 0
[28] [29] Alarm Code 0 0
[30] [31] Alarm Code 0 0
[32] [33] Alarm Code 0 0
[34] [35] Alarm Code 0 0

(b) Serial number "20"-"39"

Figure 6-33 "Network control output" display interface

Num

[36] [37] Alarm Code

[38] [39] Alarm Code

Table 6-20 "Network control output" Setting instructions in the interface

Func ain Codiub Cod
0 0
0 0
2 2 Skip << >>

Name

Description

Num

The serial number corresponds to the value in the system variable EXT_CTRL_OUT "serial number", and the system
variable EXT_CTRL_OUT records the external control output value. For example, EXT_CTRL_OUT"1" corresponds to

serial number 1, and the function is "Whether it is at home point"

function

The corresponding function when the system variable EXT_CTRL_OUT takes different values

Value

For the meaning of the value of the system variable EXT_CTRL_OUT, please refer to "Appendix D Bus External

Automatic Control Interface Data Sheet", or click the "" icon at the bottom left of the interface to find it in the

"Help" interface that pops up as shown in Table 6-34
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Help X

The value of the variable corresponds to the meaning:

No.
0

-l @ b & W N

Variable

O:enable 1:disable

0: Not at home point 1 1: Already at home ...
0: Not at home point 2 1: Already at home ...
0: Not at home point 3 1: Already at home ...
0: Not at home point 4 1: Already at home ...
0: Not at home point 5 1: Already at home ...

0: Not on track 1: On track
0: No Alarm

(a) Serial number "1"-"7"

Help X

The value of the variable corresponds to the meaning:

No.

8
9
10
11
12
13
14
15

Variable

0: No emergency stop 1: Emergency stop

0: Normal 1: Abnormal

0: Not ready 1: Ready

0: Program not loaded 1: Program running ...

0: No action 1: Request program number

0: Not in this mode 1: In this mode
0: Not in this mode 1: In this mode

0: Not in this mode 1: In this mode

(b) Serial number "8"-"15"
Figure 6-34 "Help" interface

6.2.6  Analogue real-time display

Yes

Yes

After the user configures the analog interface, the value of the analog can be displayed or modified in the "Al/AQ"

interface.

Take the IEB_BASE slave station as an example to introduce how to use the "AlI/AQ" interface.

Configuration steps:

Step1.Connect IEB and IEB_BASE for inCube20/21 control cabinet expansion analog interface, encoder interface,

magnetic scale interface or PWM output interface. For the specific connection method, please refer to our

company's "Multifunctional Interface Expansion System User Manual".

Step2.Configure IEB_BASE slave station. Please refer to Chapter 8.3.4 for the configuration method. Please refer to

Figure 6-35 for the completed configuration interface.
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Configuring PLC slave stations2

PLC slave station type | IEB_BASE v

s

NO AO signal type AO signal range Resolution
1 None ¥ 0~10V ¥ 12bit ¥ 1  None ¥ 0~10V v 12bit ¥

NO Al signal type Al signal range Resolution

2  None v 0~10V v 12bit ¥ 2 | None v 0~10V ¥ 12bit ¥
3 None v 0~10Vv v 12bit ¥ 3 | None v 0~10V ¥ 12bit ¥
4  None ¥ 0~10v ¥ 12bit ~ 4  None ¥ 0~10V ¥ 12bit ¥
5 None v 0~-10V v 12bit * 5 | None v 0-10V ¥ 12bit ¥
6 None ¥ 0~10V ¥ 12bit ¥ |+ 6 None ¥ | 0~10V ¥ | 12bit ¥ |[v
10 address mapping Cancel Confirm

Figure 6-35 IEB_BASE slave configuration

Step3.0n the main interface of the teach pendant, click "Monitor > Input/Output" option to enter the "Display 10"

interface, and click the "Al/AQ" tab to switch to the "Al/AQ" display interface.

Step4.The "Port Number" 1-6 shown in Figure 6-36 corresponds to the "Al signal type" 1-6 in Figure 6-15; the "Port
Number" 1-3 shown in Figure 6-37 corresponds to Figure 6-35. The "AO signal type" in 1-3 corresponds to 1-3.

Please refer to Table 6-21 for the setting description in the "Al/AQ" interface.

Display 10 & 01 O
Port  Analog  Unit Comment Port  Analog  Unit Comment
1
2
;

!
;
6

Save Comment

Copy Comment Paste Comment 1 1 << >>

Figure 6-36 "Al" Real-time display of analog in the interface
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Display 10 (=2 [
Port  Analog  Unit Comment Port  Analog  Unit Comment
1 0.00
2 0.00
3 0.00

Save Comment

Copy Comment Paste Comment 1 1 << >>

Figure 6-37 Real-time display of analog quantity in "AQ" interface

Table 6-21 Setting instructions in "Al/AQ" interface

Name Description Remarks
The number of AI/AO port numbers
varies with the number of analog The number of ports varies with the actual configuration
Port number
ports actually connected to the of the PLC
control cabinet
In the "AQ" interface, click the "Analog" text box and a
pop-up window will pop up. You can modify the value in
the new window, and use the <Confirm/Cancel> button
Analog Display analog value to determine whether the modification is effective or not.
In the "Al" interface, the value displayed after "Analog"
cannot be modified
. The specific unit is determined by the PLC configuration
Unit mAorV . .
type (current type displays mA, voltage type displays V)
The default is empty, the user can Same as user DI/DO, please refer to Chapter6.2.1-
Comment .
modify Chapter6.2.3

6.2.7 User safety DI

Configuration method

On the main interface of the teach pendant, click [System/Parameter Configuration/safety 10], and in the pop-up
[Parameter Configuration] interface, click to select the [User safety DI] parameter to configure the value of the variable.

The variable description is shown in Table 6-22.
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Check configuration

Parameter Configuration (=4

'____

Variable Valu A

+ SAFETY_DO_SIGNALS Safetg,r DO

= USER_SAFETY_DI_ ... User Safety DI

= [0]
enable Enable false
bit_address 10 Physical Address 0 —
valid_value Valid Value false| —
stop_type Stop Type 0 —
monitor_in_T1 Monitor In T1 true
monitor_in_T2 Monitor In T2 true
alarm_code Alarm Code 3000
alarm_info Alarm Information
do_reset_sig DO Reset Signal 14 |
4l |l 4
Refresh Edit Save Reset

Figure 6-38 Safety 10 parame

Table 6-22 Variable description

ter configuration interface

Variable Description

enable Set to true to enable user safety DI function

bit_address Physical address used to set user safety DI

valid_value If the DI status of this channel does not meet the valid value, it will alarm

stop_type Types of stop robots include 0, 1, 2

monitor_in_T1 \Whether to monitor in manual low speed mode

monitor_in_T2 \Whether to monitor in manual high-speed mode

alarm_code \When an alarm is generated, the displayed alarm code is not recommended to be modified.
alarm_info Alarm information displayed when an alarm is generated

do_reset_sig \When the alarm is cleared, the physical address of the output DO signal

On the main interface of t

he teach pendant, click the [Monitor/Input and Output] option to enter the [Display 0]

interface, click the "User Safety DI" tab, and switch to the [User Safety DI] display interface, as shown in Figure 6-39.

The user can view and an

relevant chapter of "User

notate the safety DI as needed in this interface. For the setting method, please refer to the

DI".
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Display 10 (=2 (-

[USerBOI [SsemBi [SysiemBort || [UseiSaRbol « »

Collision Signal

ONONONONONONONO)
(ONONONONONONONS

Save Comment

Copy Comment Paste Comment 1 1 << >>

Figure 6-39 [User Safeity DI] display interface

User safety DI function can configure user DI as safety class DI, its function is similar to safety DI, the
@ difference is:

| Safety Dl is a fixed configuration and cannot be changed
Prompt

] Safety DI is more real-time and more secure

6.2.8  User safety DO

Application scenarios

The user safety DO function is used to output the alarm status of the safety DI. By setting the safety DI physical address
list bound to the user safety DO, when an alarm occurs in the DI in the safety DI physical address list, the user safety
DO signal will be output. If the safety DI physical address list bound to the user safety DO is not set, all alarms will

trigger the output of the user safety DO by default.

Configuration method

On the main interface of the teach pendant, click "System>Parameter Configuration>Safety 10", and in the pop-up
[Parameter Configuration] interface, click to select the [User Safety DO] parameter to configure the value of the variable.

The variable description is shown in Table 6-23.
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View configuration

Parameter Configuration

'____

Variable

+ SAFETY_DO_SIGNALS Safety DO
+ USER_SAFETY_DL_...
— USER_SAFETY_DO...

Valu

User Safety DI
User Safety DO

enable Enable false

bit_address 10 Physical Address 0 —
in_alarm_value DO Signal Alarming false| —
out_alarm_value DO Signal Alarm Cleared true |~

+ safety_di_addre
+ 1]
+ 2]
+ 3]

ss List of mapped safety di address

4l

1l 4

Refresh

Edit Save Reset

Figure 6-40 Safety 10 parameter configuration interface

Table 6-23 Variable description

Variable Description
enable Set to true to enable user safety DO function
bit_address Physical address used to set user safety DO

in_alarm_value

Set the output DO signal when an alarm is generated

out_alarm_value

Set the output DO signal when the alarm is cleared

safety_di_address

Sets a list of safety DI physical addresses bound to this user's safety DO. If default, all safety DI alarms
will trigger user safety DO output by default

On the main interface of the teach pendant, click the [Monitor/Input and Output] option to enter the [Display 10]

interface, click the "User Safet DO" tab, and switch to the [User Safet DO] display interface, as shown in Figure 6-41.

Users can set the safety DO in this interface according to their needs. For the setting method, please refer to the

relevant chapters of "User DO".
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Display IO (=2

[UsErBONT [FSsEmBi i [Sysembon [Musersarbin [ = L « >

Collision Signal

(ONONONONONONONG
(ONONONONONONONG

Save Comment

Copy Comment Paste Comment 1 1 << >>

Figure 6-41 [User Safety DO] Display interface

The user safety DO function can configure the user DO as a safety DO. Its function is similar to the safety DO,
@ with the following differences:

] Safety DO is a fixed configuration and does not support changes
Prompt

] Safety DO is more real-time and safer

6.3 Dynamic monitoring

On the main interface of the teach pendant, click "Monitor > Dynamic Detection" to enter the "Dynamic Monitoring"
interface shown in Figure 6-42. The dynamic monitoring function can dynamically monitor the instruction position,
feedback position, and Data such as rotation speed, torque and current. Refer to Table 6-24 for the description of each

item in the interface.

Dynamic Monitoring < 0 O X
Axis No ' Command(’lmm) = Position (°lmm) = Speed (°/sjmm/s) = Torque (Nm) Current (A)

1 -27914.4162 -27914.4162 0.0000 4.3861 -0.071400

2 -58949.1583 -58949.1583 0.0000 -0.2654 0.000000

3 36954.9479 36954.9479 0.0000 -0.6628 -0.015000

4 -67540.1730 -67540.1730 0.0000 0.0406 -0.001000

5 90.0000 90.0000 0.0000 -0.0062 -0.001000

6 609.5553 609.5553 0.0000 -0.0052 -0.001000

Tool @ tool0 ¥
TCP Speed(mm/s) 0.0000 TCP Speed oscilloscope
Wobj WORLD ¥

Figure 6-42 "Dynamic Monitoring" interface

Table 6-24 "Dynamic Monitoring" Setting instructions in the interface

Name Description
Shaft number 1-6 axes of the robot
Instruction position (° or mm) Instruction position of each axis of the robot
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Name

Description

Position (° or mm)

Feedback position of each axis of the robot

Speed (°/s or mm/s)

The rotation speed of each axis motor of the robot

Torque (Nm)

The torque of each axis motor of the robot

Current (A)

The current of each axis motor of the robot

Tool coordinate system

Specify the tool coordinate system used for the linear velocity of the robot TCP point

Workobject coordinate system

Specify the workobject coordinate system used by the robot TCP point linear velocity

TCP speed (mm/s)

Real-time display of the line speed of the robot TCP point

TCP Speed Oscilloscope

Clicking this button will bring up the interface as shown in Figure 644.

] You can select to display the speed of a specific channel's mechanical unit, and the
speeds of different channels are differentiated by color.

u Click <Start/Stop> to determine the time range for recording speed. The vertical axis
(TCP speed) can adapt according to the maximum speed, while the horizontal axis
remains fixed and can be scrolled using a progress bar.

TCP Speed oscilloscope X

< |11l 1| »

3} — Current : ‘;m 000, 0.000)

Start

Figure 6-43 [TCP Speed Oscilloscope] interface

6.4 Safety zone

In many production processes, a workstation requires two (see Figure 6-44) or even multiple robots to work together,

such as transportation of large objects, welding of workobjects, etc.
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| Handling robot

Tool model

-

Polishing robot

Figure 6-44 Contents of two robots working together

Therefore, in the production process, in order to avoid interference and collision when multiple robots work together or

the robot cooperates with other devices, the user can limit the TCP's movement zone through the Safety Zone function.

The Safety Zone function can define 40 different monitoring zones, and control the movement and stopping of the robot

by monitoring the position relationship between the envelope boundary and the monitoring zone in real time.

At the same time, the Safety Zone function can configure the related parameters such as the shape, type, size and

position of the monitoring zone. Under the permission of Teacher or higher permission, select "Main Interface>

Monitor> Safety Zone" option to enter "Safety Zone" setting interface, as shown in Figure 6-45.

Safe area plane selection x

channel channel1 ¥ effective envelope combination envelopel ~ envelope g A
zone combination envelope combination —
Name Remark Select| 4 Name Remark

1 Zone_1 -1 O — 1 Ball_1

2 Zone2 -1 L ; 2 Ball_2

3 Zone 3 -1 O |3 Bals

4 Zone 4 -1 O 4 Ball_4

5 Zone 5 -1 O 5 Ball_5

6 Zone 6 -1 O 6 Ball_6

7 Zone 7 -1 |

8 Zone 8 -1 O =

9 Zone 9 -1 O —

10/ Zana 10 -1 il v

41l Il 4

Figure 6-45 "Security zone" setting interface

6.4.1 Set tool envelope
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The number of envelope balls is selected according to the size of the tool. In theory, the tool can be wrapped

with envelope balls.
Prompt

Setting steps:

Step1.Click the [Envelope g] drop-down list in Figure 6-46. There are 6 sets of envelopes to choose from. Each set of
envelopes can set up to 6 envelope balls (Ball), that is, one tool can have up to 6 envelopes. Enveloping the ball,

the specific use of several enveloping balls can be customized by the user.

Safe area plane selection < 0O O X
channel1 ¥  effective envelope combination envelopel ¥  envelopeg A
mbination —_envelope combination =
envelope2
Remark Select| 4 Name Remark envelope3
-1 O — 1 Ball_1 enveloped
-1 O |=—| |2 sanz envelopes
- O ' |3 Bals O
P O 4 Ball_4 O
1 O 5 Ball_5 O
1 O 6 Ball_6 O
=i 1
-1 O f—
! L v
1 |—| v

Kl I I

Figure 6-46 [Envelope] drop-down list

Step2.Click the row of any tool ball (Ball) in the [effective envelope combination] box in Figure 6-46 to set the envelope
ball in the pop-up [Envelope combination] interface, as shown in Figure 6-47 As shown, the content description

in the [Envelope combination] interface refers to Table 6-25.

Step3.After the setting is completed, click the <Yes> button to save the set value; click the <Cancel> button to

abandon this setting without saving the set value.

Step4.Follow the above method to complete the settings of other envelope spheres.
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Edit envelope X

Name Ball_1
Remark

Name X(mm) Y(mm) Z(mm)

c -6.71 -0.03 5
,

based on flange coordinate system, Relevant to the
current mech unit

v Select

Cancel Ok

Sphere

Figure 6-47 "Edit envelope" interface

Table 6-25 "Envelope Edit" interface content description

AIR-TP teach pendant operation manual

Content

Meaning

Name

Envelope name. The default names of the 6 envelope balls are Ball_1, Ball_2, Ball_3, Ball_4, Ball_5,
Ball_6, which can also be customized by users

Remarks

Envelope notes. Users can make notes for each tool envelope according to their needs, supporting
Chinese and English notes

Envelope the center of the ball. The reference coordinate system of the envelope sphere ¢ is the
flange coordinate system (refer to Figure 6-48). The user can manually input the X, Y, Z values
corresponding to the envelope sphere center with reference to the flange coordinate system, in mm

The radius of the envelope sphere. The user can set the radius of the envelope ball according to the
size and position of the tool, in mm

Enable

Envelope is enabled. When checked in front of the [Enable] box, it means that the envelope is
enabled; if it is not checked, it means that the envelope is not enabled. Envelope can be checked by
checking it, refer to Figure 6-49
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Flange coordinate
system

Figure 6-48 The location of the center of the envelope when the flange coordinate system is the reference coordinate system
Edit envelope X

Name Ball_1
Remark

Name X(mm) Y(mm) Z(mm)
c -6.71 -0.03 75

based on flange coordinate system, Relevant to the
current mech unit

Select

Cancel Ok

Sphere

Figure 6-49 Envelope [Enable] is checked

Stepb.After the [Envelope g] is set, you can switch [effective envelope combination] to determine which group of

envelopes to use (refer to Figure 6-50).
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channell ¥ effective envelope combination
-~ envelopel
mbination B
Remark

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

Kl

Select =

JOOooOooooOooon

Kl

envelope g envelopel ~

| »

ation
Remark

8
8

I:II:II:II:II:I.

K

Figure 6-50 Toggle [effective envelope combination]

6.4.2  Set axis envelope

Description:

my

In order to monitor whether the robot axis joints touch the zone, J3 and J5 joint envelope balls are set, as shown in

Figure 6-51.

_e—

Figure 6-51 Envelope diagram of robot J3 and J5

3-axis envelope

——  b-axis envelope

For the radius of the J3 and J5 joint envelope balls in the model parameters of mechanical unit, please refer to Table

6-26.

Table 6-26 Information about J3 and J5 envelope balls for different body models

Body model Radius of J3 envelope ball Radius of J5 envelope ball
AIR4-560A 110mm 75mm
AIR8-710A 144mm 81mm
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Body model Radius of J3 envelope ball Radius of J5 envelope ball
AIRGL-A 202mm 81mm

AIR7-920B 202mm 81mm

AIR10-1420A 268mm 105mm

AIR20-1700A 312mm 114mm

AIR50-2230A 335 mm 175 mm

AIR165-2750A 550 mm 248 mm

AIR6-1450A 144mm 81mm

Setting steps:

Step1.Click the row of any zone (Zone) in the [Zone Combination] box in Figure 6-46, and the [Zone Edit] interface

shown in Figure 6-52 will pop up.

Step2.When checked before [Monitor Joint], it means that axis envelope is enabled; if it is not checked, it means that

axis envelope is not disabled.

The envelope radius of the 3 axis and 5 axis of different robot models are different. In the axis
envelope, the information of the 3 and 5 axis of each model is set by default and does not need to be

Prompt changed. The values in Table 6-26 are used without external equipment.
Zone edit X
Name Zone_1 Shape Cuboid ¥
Attribute  Work area ¥ Remark -1

Wobj coordinate WORLD ~

X(mm) Y (mm) Z(mm) Operate
0 0.000 0.000 0.000 teach 1
1 0.000 0.000 0.000 teach 2

Name X(mm) Y (mm) Z(mm)
A 0 0 0
B 0 0 0

Monitor joint

Calculation

Cancel

Teach Point'1

Applicate

Cuhaid.

Figure 6-52[Monitor Joint] is checked

Set the safety zone
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Click the line where any zone in "Zone Combination" is located to pop up "Zone Edit" interface shown in Figure 6-52,
and you can configure the related parameters such as the name, shape, attribute, type, size and position of the Safety

Zone.

6.4.3.1 Cuboid zone

The creation of the cuboid working zone is taken as an example to describe the setting method of "cuboid zone". In

"zone editing" interface shown in Figure 6-53, select "Cuboid" as the shape, and select "Work area" as the attribute.

@ The setting method of the cuboid "prohibited area" is the same as that of the cuboid "work area", and will not
be described again.

Prompt
Zone edit X
Name Zone_1 Shape | Cuboid ~
Attribute Work area ¥ Remark

Figure 6-53 Setting interface of cuboid working zone

If you want to uniquely determine the working zone of the cuboid, you need to calculate the two points A and B on the
diagonal of the cuboid, as shown in Figure 6-54. The A and B points can be determined through teaching method or

manual input method.

[] Monitor joint

Teach Point 2
B .
Calculation
A
Teach Point 1 Cancel
Cuboid Applicate

Figure 6-54 Contents of model of cuboid working zone
Teaching method
Operation steps:

Step1.Manually control the robot to move to the position point (X1, Y1, Z1), click "Teach 1" button shown in Figure 6-55,
and record the (X1, Y1, Z1) points.

Step2.Manually control the robot to move to the position point (X2, Y2, Z2), click "Teach 2" button shown in Figure 6-55,
and record the (X2, Y2, Z2) points.

X(mm) Y (mm) Z(mm) Operate
0 0.000 0.000 0.000 teach 1
1 0.000 0.000 0.000 teach 2

Figure 6-55 Teach the two points of diagonal A and B in the rectangular working area
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Step3.After teaching "Point 1" and "Point 2", click <Calculate> button shown in Figure 6-54 to automatically calculate
the coordinates of the points A and B on the diagonal of the cuboid, and click <Applicate> button to complete

the zone setting.

W X Y, Zare relative to the world coordinate system.

B When "*" symbol appears in the top right corner of the 0 and 1 numbers in the table, it indicates

that the teaching of the point is completed. If you want to teach again or click the teaching again
accidentally, a dialog box will pop up to ask if you want to teach again, and click <Yes> to get
Caution the current position again.

B The values of [X2-X1|, |Y2-Y1|, |22-Z1] respectively represent the length, width and height of the
cuboid, which must be greater than 0, otherwise the calculated shape will not be a cuboid.

Manual input

Operation steps:

Step1.0n the precondition of knowing the specific positions of the points A and B on the diagonal of the cuboid, the

user can manually enter the coordinates of points A and B directly into the table in Figure 5-56.

Name X(mm) Y (mm) Z(mm)
A 0 0 0
B 0 0 0

Figure 6-56 Manual input of points A and B on the diagonal of the cuboid working zone

Step2.Then click <Applicate> button shown in Figure 6-54 to write the calculated cuboid working zone into the
database, and then the setting of the cuboid working zone will be completed. For the contents of the working

conditions after setting, please refer to Figure 6-57.

Figure 6-57 Contents of working condition of cuboid working zone

6.4.3.2 Cylinder zone

153



Monitoring

AIR-TP teach pendant operation manual

Teaching method

In the [Zone edit] interface as shown in Figure 6-58, select [Cylinder] for shape and [Work area] for attribute.

@ The setting method of the cylinder "prohibited area" is the same as that of the cylinder "work area", so it will not

be described again.
Prompt

Name Zone_1 Shape

Attribute  Work area ¥ | Remark

Figure 6-58 Cylinder working area setting interface

If you want to uniquely determine the working zone of the cylinder, you need to calculate the teach points 1, 2 on the
bottom circle of the cylinder and the height (h) of the cylinder. As shown in Figure 6-59, the distance between the teach
points 1, 2 is the diameter of the bottom circle (2r), and the center point of the teach points 1, 2 is the center of the
bottom circle (c). The working zone of the cylinder can be determined through teaching method and manual input

method.

Teach Point 3 [] Monitor joint

Calculation
- Cancel
Teach Point 1 Teaeh Point 2
Cylinder Applicate

Figure 6-59 Contents of model of cylinder working zone

Operation steps:

Step1.Manually control the robot to move to the position point (X1, Y1, Z1), click "Teach 1" button shown in Figure 6-60,

and record (X1, Y1, Z1) point as the teach point 1 on the bottom circle of the cylinder.

Step2.Manually control the robot to move to the position point (X2, Y2, Z2), click "Teach 2" button shown in Figure 6-60,

and record (X2, Y2, Z2) point as the teach point 2 on the bottom circle of the cylinder.

Step3.Manually control the robot to move to the position point (X3, Y3, Z3), click "Teach 3" button shown in Figure 6-60,
and record (X3, Y3, Z3) point as the teach point 3.

X{mm) Y (mm) Z(mm) Operate

0 0.00 0.00 0.00 teach 1
1 0.00 0.00 0.00 teach 2
2 0.00 0.00 0.00 teach 3

Figure 6-60 Teaching of three points in cylinder working zone
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Step4.After the teaching of three points is completed, click <Calculate> button shown in Figure 6-59 to automatically
calculate the coordinates of the bottom circle center (c), the radius of the bottom circle (r), and the height of the

cylinder (h). Click <Applicate> button to complete the zone setting.

W X Y, Zare relative to the world coordinate system.

B The deviation of Z component between point 1 and point 2 may not exceed 0.1, and the point 1
A and point 2 are two points on any plane that parallels to the xoy plane.

When "*" symbol appears in the top right corner of the numbers 0 and 1, 2 in the table, it
indicates that the teaching of the point is completed, as shown in Figure 6-60.

Caution

B The |Z3-21], |Z3-Z2| values must be greater than 0.

Manual input
Operation steps:

Step1.0n the precondition of knowing the specific position of the center of bottom circle (c) of the cylinder, the radius of
the bottom circle (r) and the height (h) of the cylinder, the user can manually enter the known data directly into

the table in Figure 6-61.

Name X(mm) Y (mm) Z(mm)

c 0 0 0
r 0
h 0

Figure 6-61 Setting of cylinder working zone through manual input method

Step2.After obtaining the center of bottom circle, the radius of bottom circle and the height of the cylinder, you need to
click <Applicate> button to write the calculated Safety Zone of the cylinder into the database, and then the
setting of the Safety Zone of the cylinder will be completed. The contents of working condition after setting is

shown in Figure 6-62.

Figure 6-62 Contents of working condition in cylinder working zone

155



Monitoring

AIR-TP teach pendant operation manual

6.4.3.3 Ball zone

Teaching method

Manual input method

In the [Zone Edit] interface as shown in Figure 6-63, select [Sphere] for shape and [Work Area] for properties.

@ The setting method of the "prohibited area" of the sphere is the same as the "work area" of the sphere, and will

not be described again.
Prompt

Name Zone_1 Shape

Attribute  Work area ¥ Remark

Figure 6-63 Setting interface of ball working zone

If you want to uniquely determine the working zone of the ball, you need to calculate the teach points 1, 2 on the ball.
As shown in Figure 6-64, the distance between the two points is the diameter of ball (2r), and the center point between
the two points is the center of ball (c). The working zone of the ball can be also determined through teaching method

and manual input method.

[] Monitor joint

TN int 2 Calculation

TeachSaid| Cancel

Sphere Applicate

Figure 6-64 Contents of model of ball working zone

Specific process:

Step1.Manually control the robot to move to the position point (X1, Y1, Z1), click "Teach 1" button shown in Figure6-65,

and record (X1, Y1, Z1) point as the teach point 1 on the ball.

Step2.Manually control the robot to move to the position point (X2, Y2, Z2), click "Teach 2" button shown inFigure6-65,

and record (X2, Y2, Z2) point as the teach point 2 on the ball.

Step3.After the teaching of "Point 1" and "Point 2", click <Calculate> button shown in Figure 6-64 to automatically

calculate the center of ball and the radius of ball. Click <Applicate> button to complete the zone setting.

X{mm) Y (mm) Z(mm) Operate
0 0.00 0.00 0.00 teach 1
1 0.00 0.00 0.00 teach 2

Figure6-65 Teaching of two point in ball working zone

Specific process:
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Step1.0n the precondition of knowing the specific position of the center of the ball and the radius of ball, the user can

manually enter the known data directly into the table in Figure 6-66.

Name X(mm) Y(mm) Z(mm)
c 0 0 0
r 0

Figure 6-66 Setting of ball Safety Zone through manual input method

Step2.After obtaining the center of ball and the radius of ball, you need to click <Applicate> button to write the
calculated ball Safety Zone into the database, and then the setting of the ball Safety Zone will be completed. The

contents of working condition after setting are shown in Figure 6-67.

Figure 6-67 Contents of working condition in cylinder Safety Zone

6.4.4  Use of Safety Zone

As shown in Figure 6-68, the Safety Zone function can define 40 different monitoring zones, and control the movement
and stopping of the robot by monitoring the position relationship between the envelope boundary and the monitoring

zone in real time.
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~ Tool envelope

[ Shaftenvelope
" Workarea
I Prohibited zone

Figure 6-68 Contents of relationship between different zones when the robot is working

Click any line in "Safety Zone> Zone Combination" to pop up "Zone Edit" interface shown in Figure 6-69, and you can
set the Safety Zone. For description about settings, please refer to Table 6-27. After setting, you can enable the Safety

Zone by checking the corresponding box.

Zone edit X

Name Zone_1 Shape Cuboid ¥
Attribute  Work area ¥  Remark -1

Wobj coordinate

X(mm) | Y(mm) | Zmm) | Operate
0 0000 0000 0000 | teach
10000 0000 0.000 teach 2

Name X(mm) | Y(mm) | Z(mm)
A 0 0 0
B

Monitor joint
Teach Point 2

5 Calculation
” Ca_ncel
Teach Point 1. Applicate
e kni;;l\

Figure 6-69 diting interface of Safety Zone
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Table 6-27 Description about contents in Safety Zone

Contents Meaning

Name The default names are Zone_1, Zone_2, Zone_3 ..., and the user can also customize them.

sh The shapes are divided into three types: cuboid, cylinder and ball. The user can select it according to the
ape

needs.

The attributes are divided into two types: working zone and prohibited zone. The user can select it according

Attribute
to the needs.

The user can add remarks for each Safety Zone according to the needs, supporting the remarks in Chinese and

R k
emar English.

6.4.4.1 Use of working zone

After "Work area" is enabled, the system will immediately monitor whether the envelope boundary of the robot is out of

the working zone:

W [f the manual JOG or running program controls the envelope boundary of the robot to be out of the working zone,
the system will immediately send a warning, prompting that the corresponding envelope boundary is out of the
working zone.

® | the manual JOG or running program controls the envelope of the robot to enter the working zone, the system
will not send a warning.

A If neither the tool envelope nor the axis envelope is enabled, the robot will not send a warning

when it is out of the working zone.
Caution

6.4.4.2 Example of use of working zone

Figure 6-70 Contents of model used in example of use of working zone

Before the situation shown in Figure 6-70 is used for demonstration of use in the working zone (ball), you must

complete "Tool Envelope" and "Safety Zone" settings.

Specific process:
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Step1.Setting of tool envelope. Set a tool envelope ball named "sphere0" to the tool. The radius of the tool envelope ball

is 50mm. For details about center of envelope ball, please refer to Figure 6-71.
Name Sphere0
Remark

Name X(mm) Y(mm) Z(mm)

-6.71 -0.02 50
.-

based on flange coordinate system, Relevant to the
current mech unit

Select

Cancel Ok

Sphere

Figure 6-71 Editing interface of tool envelope ball "sphere0"

Step2.Setting of work zone. Set a shape named "Sphere" as the working zone of the ball, the coordinate value of the

ball center is (700,450,400), and the radius of the ball is 400mm, as shown in Figure 6-72.
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Zone edit

Namei‘Sphere Shape{ Sphere ¥
Attribute’ Work area N ' Remarkl
Wobj coordinate WI
X(mm) Y(mm) Z(mm) Operate
0 0.00 0.00 0.00 teach 1
0.00 0.00 l0.00 teach 2
Name X(mm) Y(mm) Z(mm)
c 700 450 400
r 0
[C] Monitor joint
\ Calculation |
gite Cancel |
\ Applicate |

Figure 6-72 Editing interface of working zone "Sphere"

Step3.When both "Tool Envelope" and "Axis Envelope" are enabled, it can be seen from Figure 6-73 that the robot's J5

"Axis Envelope" and "Tool Envelope" are all in the working zone "Sphere" status.

Figure 6-73 Robot’ s J5 "Axis Envelope" and "Tool Envelope" inside working zone

Step4.The robot is controlled to move outside the working zone (see Figure 6-74). When the J5 "Axis Envelope"

boundary is detected to be out of the working zone, the warning message shown in Figure 6-76 will appear.
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Figure 6-74 Robot” s J5 "Axis Envelope" outside working zone

Figure 6-75 Robot” s "Tool Envelope" outside working zone

@ Currentalarm () Historical alarm| Time order | ‘ Unlimited ~

Time Type Content
1 2019-12-0215:17:42  Info  [3086]0]Servos were disabled

o [25001][0]envelope JONT_ENVELOPS has left the work
2019-12-0215:17:42  Eror Sphere.

2019-12-0215:17:40 =~ Info  [3085]0]Servos were enabled

o g A W N

Figure 6-76 Warning message of "Axis Envelope" outside working zone

Stepb.After clearing the warning message, power on and continue to control the robot to move outside the working
zone (see Figure 6-75). When "Tool Envelope" boundary is detected to start out of the working zone, the warning

message shown in Figure 6-77 will appear.
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N

@ Currentalarm () Historical alarm = Time order Unlimited ~

Time Type Content
2019-12-02 15:17:53 = Info  [3086]0IServos were disabled
2019-12-02 15:17:53  Error [25001]0lenvelope Sphere0 has left the work area Sphere.
2019-12-02 15:17:49 Info  [3085][0]Servos were enabled

Figure 6-77 Warning message of "Tool Envelope" outside working zone

AN

Caution

After the alarm occurs, clear the error message, continue to JOG the robot to leave the safe area, the robot can
move normally and leave the safe area.

6.4.4.3 Use of prohibited zone

After enabling "Forbidden Area":

The system immediately monitors whether the robot envelope boundary attempts to enter the prohibited area.

Around the forbidden area, the system automatically calculates a maximum stop zone that extends outside the
forbidden area according to the current robot running speed, that is, the stop buffer. The stop buffer does not
need to be set by the user.

If the robot tries to enter the prohibited area by manual JOG or running program, the system will intercept the

"tool envelope" and "axis envelope" in the stop buffer area, that is, when the system detects that the robot
envelope enters the stop buffer area. Will give an alert immediately, it prompts that an envelope enters the stop

buffer,

and executes STOPO (refer to Table 6-28) to stop. The alarm can be cleared.

Table 6-28 Stop method and description

Type

Description

When the CCB sends a warning "stop0 indicate", the DCB will stop immediately and will not maintain
Casel the trajectory. Then the CCB delay control enables the power to be cut off through the thyristor, which is
an uncontrollable stop.

STOPO

The DCB has an uncontrollable fault and a free stop or brake stop is triggered, which is an uncontrollable
stop.

Case2

In case of sudden external power failure, the DCB fails to implement immediate stop, and the brake stop
is triggered, which is an uncontrollable stop.

Case3

STOP1

Stop the robot quickly and maintain the current planned path. When the robot stops, control the drive servo_off and
cut off the power supply, which is a controlled stop.

STOP2

Stop the robot quickly and maintain the current planned path. When the robot stops, do not serve_off and do not
cut off the power supply, which is a controlled stop.

When the envelope of the robot is in the stop buffer or forbidden area, if you want to move the robot out of the stop

buffer or forbidden area:

The alarm can be cleared, and the manual low-speed JOG mabile robot leaves the stop buffer or prohibited area.
When leaving the prohibited area, the message bar will prompt the envelope to leave the prohibited area;

You can also cancel the forbidden area, and then manually JOG control the robot to leave the stop buffer or the
forbidden area.
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®  When the prohibited zone is enabled and the robot is in the stop buffer or prohibited zone, it
is not allowed to move the robot in T2 or AUT mode through manual JOG or running the
A program; in T1 mode, it is not allowed to move the robot through running the program, and it

is only allowed to move the robot through manual JOG.
Caution
If neither "Tool Envelope" nor "Axis Envelope" is enabled, the robot will enter the stop buffer

and the prohibited zone without warning.

6.4.4.4 Example of use of prohibited zone

Before the situation shown in Figure 6-78 is used for demonstration of use in the prohibited zone, you must complete

"Tool Envelope" and "Safety Zone" settings.

Figure 6-78 Contents of model used in example of use of prohibited zone

Setting process:

Step1.Setting of tool envelope. First, set a tool envelope ball named "sphere0" to the tool. The radius of the tool

envelope ball is 75mm. For details about center of envelope ball, please refer to Figure 6-79.
Name Sphere0

Remark

Name X(mm) = Y(mm) = Z(mm)
c -6.71 -0.02 50

based on flange coordinate system, Relevant to the
current mech unit

Select

Cancel Ok

Sphere

Figure 6-79 Editing interface of tool envelope ball "sphere0"
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Step2.After setting of the prohibited zone, set a shape named "Sphere" as the prohibited zone of the ball, the coordinate

value of the hall center is (700,450,400), and the radius of the ball is 400mm, as shown in Figure 6-80.

Zone edit

]

Name iIVS.[;hVere

Attribute » Work area

j Shape Sphere v

Wobj coordinate WORLD ~

¥ Remark

. X(mm) | Y(mm) = Zmm)  Operate
0 000 000 000 teach 1
1 000 000 000 teach 2
Name| X(mm) = Y(mm) = Z(mm)

©

Monitor joint
Calculation

Cancel

Applicate

Crnbhnva

Figure 6-80 Editing interface of prohibited zone "Sphere"

Step3.When both "Tool Envelope" and "Axis Envelope" are enabled, it can be seen from Figure 6-81 that the robot's

"Axis Envelope" and "Tool Envelope" boundaries are within an interval without warning outside the prohibited

zone "Sphere".

Figure 6-81 Robot's "Axis Envelope" and "Tool Envelope" boundaries are outside the prohibited zone
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Figure 6-82 Robot's J5 "Axis Envelope" enters the stop buffer

Step4.When the robot is controlled to approach the prohibited zone "Sphere", the system will detect that the robot's J5
"Axis Envelope" boundary starts to enter the stop buffer and send a warning. For details about the warning

message, please refer to Figure 6-84.

Figure 6-83 When the robot is in the stop buffer or prohibited zone

@ Currentalam O Historical alarm  Time order  Unlimited  ~

Time Type Content
1 2019-12-0215:29:06  Info  [3086][0]Servos were disabled

: [25004]0]Jenvelope JONT_ENVELOPS has entered the stop
2019-12-02 15:29:06 Error area of prohibited area Sphere.

2019-12-0215:29:03  Info  [3085]0]Servos were enabled
2019-12-02 15:28:57  Info  [3086][0]Servos were disabled
2019-12-02 15:28:57  Info  [3085]0]Servos were enabled

D s W N

Figure 6-84 Warning message of "Axis Envelope" entering the stop buffer

Stepb.After clearing the warning message in Figure 6-84, power on and continue to control the robot to move outside
the prohibited zone (see Figure 6-83). When the J5 "Axis Envelope" boundary is detected to already enter the

prohibited zone, the warning message shown in Figure 6-85 will appear. After clearing the warning message,
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power on and continue to move the robot, and "Tool Envelope" boundary will be detected to start to enter the

stop buffer. Then a warning will be sent, as shown in Figure 6-86.

@ Currentalarm (O Historical alarm = Time order Unlimited ~

Time Type Content
1 2019-12-02 15:32:51 Info  [3086][0]Servos were disabled

[25002][0]envelope JONT_ENVELOPS has entered the
prohibited area Sphere.

3 2019-12-0215:32:50  Info  [3085]0]Servos were enabled
4
5

2  2019-12-02 15:32:51 Error

Figure 6-85 Warning message of "Axis Envelope" entering the prohibited zone

@ cCurrentalarm () Historical alarm = Time order Unlimited ~

Time Type Content
1 | 2019-12-0215:33:07 Info  [3086][0]Servos were disabled

[25004]0Jenvelope Sphere0 has entered the stop area of
prohibited area Sphere.

2 | 2019-12-02 15:33:.06  Error

3 | 2019-12-02 15:33:05 Info  [3085]0]Servos were enabled
4

5

Figure 6-86 Warning message of "Tool Envelope" entering the stop buffer of the prohibited zone Sphere

Step6.When the robot is already in the stop buffer or prohibited zone (see Figure 6-83), if you want to move the robot
out of the zone, you should keep in mind: when the enable of the prohibited zone is not canceled, it is not
allowed to move the robot through running the program in T1 mode, otherwise the system will send a warning; it
is only allowed to move the robot through manual JOG. In T2 and AUT modes, it is not allowed to move the robot
in any way, otherwise the system will send a warning; when the enable of the prohibited zone is canceled, it is

allowed to move the robot out of the zone through manual JOG and running the program.

6.4.4.5 Use of signal sharing areas

DI status:

Support setting signal sharing area, this area is the common working area of two or more robots, this area can only be
occupied by one robot at the same time. When this area is occupied by a robot, the shared area is equivalent to a
working area for the robot; for other robots, it is equivalent to a forbidden area to trigger STOP2 shutdown, and no
alarm will be triggered. When the robot in the shared area leaves, it can continue to run. Whether to run automatically

is determined by parameters or programs. Robots entering or leaving the shared area will not be alerted.

Low level:

B When approaching the signal sharing area: the robot decelerates and stops to the area boundary, and enters the
stop hold state.

B When in the signal sharing area: decelerate to stop and enter the stop hold state.

High level:

B The stop hold state is released and the robot continues to move.
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DO status:
B When the robot is in the signal sharing area, it outputs a low level.

B When the robot is outside the signal sharing area, it outputs a high level.

6.4.4.6 Signal sharing area usage example

The following takes two robots as an example to describe the configuration.
The configuration steps are as follows:

Step1.Set the tool envelope on the teach pendant of robot 1. First, set a tool envelope sphere named "Sphere0" for the
tool, the radius of the tool envelope sphere is 75mm, and the center information of the envelope sphere is shown

in Figure 6-87.
Edit envelope X
Name Sphere0

Remark

Name X(mm) Y(mm) Z(mm)

c -6.71 -0.03 75
s

r 75

based on flange coordinate system, Relevant to the
current mech unit

’ Select

Cancel Ok

Sphere

Figure 6-87 The editing interface of the tool envelope sphere "sphere0"

Step2.Signal sharing area setting. Set a signal sharing area named "Sphere" with the shape of a sphere, the coordinates
of the center of the sphere are (700, 450, 400), the radius of the sphere is 400, the DI number is 1, and the DO

number is 2. Please refer to Figure 6-88.
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Monitoring

Zone edit X

Name Zone_1 Shape Sphere ¥
Attribute Sharedarea ¥ Remark
DI number 1 DO number 2
Wobj coordinate WORLD ~

X(mm) Y (mm) Z(mm) Operate
0* 0.000 0.000 0.000 teach 1
1*  0.000 0.000 0.000 teach 2

Name X(mm) Y(mm) Z(mm)
¢ 700 450 400
r 400

Monitor joint
Calculation

Cancel

Applicate
Figure 6-88 Signal sharing area editing interface

Step3.Click <Apply> after the configuration is complete.

Step4.Connect the DI1 of the robot 1 to the DO1 of the robot 2, and connect the DO2 of the robot 1 to the DI2 of the
robot 2.
6.5 Custom Panel

6.5.1 Custom panel setting screen

On the main interface of the teach pendant, click "Monitor > Custom Panel" option to enter the "Custom Panel"
interface shown in Figure 6-89. The user-defined panel is an operation panel that can be configured with indicator

lights to display signal status, ON/OFF buttons to execute signals, etc. For the types of buttons that make up the screen,
please refer to Figure 6-90.
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Custom panel (=1 (I X

Tab page narne|1 | Set 1/4 Previous Next

0. -

Figure 6-89 Custom panel setting screen

6.5.2  Switch/lamp type setting screen

Figure 6-90 is the screen for determining the switch/lamp type. Displayed when the <Settings> button is pressed on

the custom panel screen.

Custom panel < 1 O X

Title 2 .
Type of switch/lamp

Pos | 20 30 31 32 33 34 35
N I [ Y
2:Single DO Control
Pos | 36 | 37 1 38 | 39 40 | 41 42  3.g5ingle DO Control And DI Display
Func | H \| ” H H H | 4:Multi DO Control

5:Multi DI Display
Pos 43 44 45 46 47 48 49  6TwoPos Switch

7:Three Pos Switch
Func ‘ H “ ” H H H ‘ 8:Two Pos Switch With Lamp
9:Three Pos Switch With Lamp
Pos @ 50 51 52 53 54 55 56 10:Variable Display

Func| | | ] ] | | [ "nTextbDiselay

Cancel Set Save 2/4  Previous Next

Figure 6-90 Switch/lamp type setting screen
Screen title
In the "Screen Title" in Figure 6-90, you can set the "Label Page Name" that defines each panel screen.

For example, enter "text1" in the input box behind "Screen Title" and click the <Save> button at the bottom of the
interface to jump to its corresponding custom setting screen. "Label Page Name" is displayed as "text1", refer to Figure

6-91.
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Custom panel

Title | text1
Type of switch/lamp

Ps 1 2 3 4 5 6 7
0:Unused

Fuc| 1 ] ] ] | 1 T | SongeDipisplay

2:Single DO Control

Pos 8 9 10 11 12 13 14  3ingle DO Control And DI Display

Ffocl | | | | | | | 4mutipocontol

5:Multi DI Display

Pos 15 | 16 | 17 18 | 19 20 @ 21  6:Two Pos Switch
" | 7:Three Pos Switch

Func | " " | " " 8:Two Pos Switch With Lamp
9:Three Pos Switch With Lamp
Pos @22 23 24 25 26 27 28 10:Variable Display
Fone| | | | | | | | ttTextDispley
Cancel Set Save 1/4  Previous Next

(a) Screen title
¥y @ ® R1 Foregrounc [‘ WORLD m tool0 a Sas  16:00:47
057. 5. y LW
% cont 3% OO F s O = S 1
off

u 13 Run Monitor File System Expand

Custom panel < L[ B X
Tab page name| | Set 1/4 Previous Next
s-DI-disp s-DO-ctr s-DO-ctr m-DO-ctr m-Dl-disp 2-swicth 3-swicth J1
: , 8 000000 00000000
J2
lamp-2-sw | |lam-3-sw data disp
J3
00 0 i
J4
J5
J6

o A

(b) Tab name
Figure 6-91 Setting and display of screen title

Position number

The "position number" in the switch/indicator type setting screen corresponds to the monitoring position in the custom

panel. Please refer to Figure 6-92. Each page has 28 numbers, totaling 112.
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Title text1
Pos 1 2 3 4 5 6 7
el + | | [ | [ | |

Pos| 8 | 9 | 10 11 | 12 | 13 | 14
3 I N T O I I

Pos 15 16 17 18 19 20 21

el [ ] [ ] [ ] |

Pos @ 22 23 24 25 26 27 28

Pc| | ] [ ] 1 ] |

(a) "Position number" in the switch/lamp type setting screen

Custom panel

Tab page name Llexﬁ ‘ Set 1/4 Previous = Next

s-Di-disp

& 2|34 5/6]|7
8 || 9 |[10|[ 11 12|[ 13| 14

191116 || 17| 18 || 19| 20| 21
22 || 23|| 24| 25| 26|| 27| 28

(b) Custom panel monitoring position number
Figure 6-92 Position number correspondence

Function display bar
Below the position number is used to fill in the serial number of the selected switch/indicator, please refer to Figure 6-

93.
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6.5.3

6.5.3.1

Type of switch/lamp

0:Unused

1:Single DI Display

2:Single DO Control

3:Single DO Control And DI Display
4:Multi DO Control

5:Multi DI Display

6:Two Pos Switch

7:Three Pos Switch

8:Two Pos Switch With Lamp
9:Three Pos Switch With Lamp
10:Variable Display

11:Text Display

Figure 6-93 Position number correspondence

Switch setting method

This section explains the switch functions and setting methods provided by the controller.

Single DI display
After inputting "25" in the desired switch position, click the <Set> button to enter the "Single DI Display" interface as
shown in Figure 6-94. For the setting instructions in the interface, see Table 6-29.

Custom panel < L[O O X
Pos [25]: Single DI Display
Label 1 s-DI-disp Label color 1

2 Background color 13

DI Port

Style [Onl  Stvle [Offl
Y
0 01 H2 E3 B4 Os5 We O7 @

g8 Mo M1 WM12W13 014 15 [
[ Mark (0 [ Mark (1)

Cancel OK

Figure 6-94 "Single DI display" Setting interface

Table 6-29 Setting instructions in "Single DI display" interface

Name Description

Up to 10 characters can be displaied in the text box behind "Label 1". When editing, clicking the text
Label 1 box will display the soft keyboard for entering the label name, and the label name after setting will be
displayed at the top of the switch. In this example, the label name is set to s-DI-disp

Up to 10 characters can be displaied in the text box behind "Label 2". When editing, clicking the text
box will display the soft keyboard for entering the label name. In this example, do not set

Label 2
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Name

Description

Label color

Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In this
example, the label name is set to grayish blue

Background color

Set the background color of "Single DI Display" in "Background Color". For details, please refer to
Chapter 6.5.3.11. In this example, the background color is set to gray

Corresponding DI
port number

In this example, the corresponding DI port number is set to 1

Style "ON"

After the previous settings are completed, in the custom panel, when DI port number 1 turns ON, the
indicator light turns green, as shown in Figure 6-95

s-Dl-disp

Figure 6-95 Customized panel display when DI port number 1 turns ON

Style "OFF"

After the previous settings are completed, in the custom panel, when DI port number 1 turns OFF, the
indicator light turns grey, as shown in Figure 6-96

s-Di-disp

Figure 6-96 Customized panel display when DI port number 1 turns OFF

Exclamation point (!)

Check this option under the style "On/0ff", the indicator will display an exclamation mark when DI port
number 1 turns ON/OFF. Take DI port number 1 as an example, as shown in Figure 6-97

s-Di-disp

Figure 6-97 When DI port number 1 turns OFF (check the exclamation mark) custom panel is displayed

6.5.3.2 Single DO control

After inputting "25" in the desired switch position, click the <Set> button to enter the "Single DO control" interface as

shown in Figure 6-98. For the setting instructions in the interface, see Table 6-30.
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Monitoring

Custom panel

< 01 O X

Pos [25]: Single DO Control

Label 1
2

DO Port

Style [On] Style [Off]

s-DO-ctr

Label color 1

Background color 13
Operation prohibited @ Enable O No

0 (11 M2 B3 W4 05 We 07 @
g8 Mo MO M12M13014015 0

Cancel OK

Figure 6-98 "Single DO control"setting interface

Table 6-30 Setting instructions in "Single DO control" interface

Name

Description

Label 1

Up to 10 characters can be displaied in the text box behind "Label 1". When editing, clicking the text
box will display the soft keyboard for entering the label name, and the label name after setting will be
displayed at the top of the switch. In this example, the tag name is set to s-DO-ctr

Label 2

Up to 10 characters can be displaied in the text box behind "Label 2. When editing, clicking the text
box will display the soft keyboard for entering the label name. In this example, do not set

Label color

Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In this
example, the label name is set to grayish blue

Background color

Set the background color of "Single DO control" in "Background Color". For details, please refer to
Chapter 6.5.3.11. In this example, the background color is set to gray

Corresponding DO
port number

In this example, the corresponding DO port number is set to 2

Style "ON"

After the previous settings are completed, in the custom panel, the switch turns red and the DO port
number 2 turns ON, as shown in Figure 6-99

s-DO-ctr

Figure 6-99 Customized panel display when DO port number 2 turns ON

Style "OFF"

After the previous settings are completed, in the custom panel, the switch turns blue and the DO port
number 2 turns OFF, as shown in Figure 6-100

s-DO-ctr

Figure 6-100 Customized panel display when DO port number 2 turns OFF

Allow operation

Set "Allow Operation" to "No", no operation, only the current status of DO is displayed
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6.5.3.3  Single DO control and DI display

After inputting "25" in the required switch position, click the <Set> button to enter the "Single DO control and DI
display" interface as shown in Figure 6-101. For the setting instructions in the interface, see Table 6-31.

Custom panel < I O X
Pos [25]: Single DO Control And DI Display

Label 1 s-DO-ctr Label color 1
2 s-Di-disp Operation prohibited @ Enable ) No
DO Port 3
DI Port 4
Lamp Style [On] - Style [Off 0001 M2 M3 W4 M5 WMe 07 W

on . . 8 He HioO11M12E@1301401501
[ [

Figure 6-101 "Single DO control and DI display" Setting interface

Cancel OK

Table 6-31 Setting instructions in "Single DO control and DI display" interface

Name Description
Up to 10 characters can be displaied in the text box behind "Label 1". When editing, clicking the text
Label 1 box will display the soft keyboard for entering the label name, and the label name after setting will be
displayed at the top of the switch. In this example, the tag name is set to s-DO-ctr
Up to 10 characters can be displaied in the text box behind "Label 2". When editing, clicking the text
Label 2 box will display the soft keyboard for entering the label name. In this example, the label name is set to
s-DI-disp
Label col Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In this
abel color
example, the label name is set to grayish blue
Corresponding DO In this example, the corresponding DO port number is set to 3
port number
Corresponding DI In this example, the corresponding DI port number is set to 4
port number
After the previous settings are completed, in the custom panel, when the DO port number 4 turns ON,
the switch turns red, as shown in Figure 6-102
s-DO-ctr
Style "on" isp
Figure 6-102 Customized panel display when DO port number 2 turns ON
After the previous settings are completed, in the custom panel, when the DO port number 4 turns OFF,
Style "OFF" . -
the switch turns blue, as shown in Figure 6-103
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Name Description

s-DO-ctr
isp

Figure 6-103 Customized panel display when DO port number 2 turns OFF

Allow operation Setting "Allow Operation" to "No" will make the switch on the custom panel inoperable

6.5.3.4 Multi DO control

After inputting "1" in the desired switch position, click the <Set> button to enter the "Multi DO control" interface as

shown in Figure 6-104. For the setting instructions in the interface, see Table 6-32.

Custom panel < 01 O X

Pos [1]: Multi DO Control
Label 1 m-DO-ctr Label color 1

2 Background color 13
Operation prohibited @ Enable ) No

DO Start Port 5
Port Num 6

Signal Type (O Decimal @ Binary
0 01 H2 B3 W4 05 Bs O7 @
s Ho HioO11H12E13014O01501

Cancel OK

Figure 6-104 "Multi DO control"setting interface

Table 6-32 Setting instructions in "Multi-channel DO control" interface

Name Description

Up to 10 characters can be displaied in the text box behind "Label 1". When editing, clicking the
Label 1 text box will display the soft keyboard for entering the label name. The label name after setting will
be displayed at the top of the switch. In this example, the tag name is set to m-DO-ctr

Up to 10 characters can be displaied in the text box behind "Label 2". When editing, clicking the

Label 2
text box will display the soft keyboard for entering the label name. In this example, do not set

Label color Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In this
example, the label name is set to grayish blue

Set the background color of "Multi-channel DO control" in "Background Color". For details, please

Background color
g refer to Chapter 6.5.3.11. In this example, the background color is set to gray

Corresponding to the In this example, the corresponding start DO port number is set to 5
starting DO port number

Number of corresponding | In this example, the number of corresponding ports is set to 6
ports
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Name

Description

Signal display type

In this example, the signal display type is selected as "Binary"

After the previous settings are completed, they will be displayed in the custom panel, as shown in
Figure 6-105 below

m-DO-ctr

001000

Figure 6-105 Custom panel display

Allow operation

Setting "Allow Operation" to "No" will make the switch on the custom panel inoperable;

Set "Allow Operation" to "Yes", if it is set to 000001, then the corresponding output D05 is high

6.5.3.5 Multi DI display

After inputting "1" in the desired switch position, click the <Set> button to enter the "Multi DI display" interface as

shown in Figure 6-106. The setting instructions in the interface are shown in Table 6-33.

Custom panel

< 01 O X

Pos [1]: Multi DI Display

Label 1 m-DI-disp

2

Dl Start Port

Port Num

Signal Type

Label color 1

Background color 13

() Decimal @ Binary

0o 01 W2 E3 W4 05 We OO7 M@
8 M9 M1 W12 130140150]

Cancel OK

Figure 6-106 "Multi DI display"setting interface

Table 6-33 Setting instructions in "Multi-channel DI display" interface

Name

Description

Label 1

You can enter up to 10 characters in the text box behind "Label 1". When editing, clicking the text
box will display the soft keyboard for entering the label name. The label name after setting will be
displayed at the top of the switch. In this example, the label name is set to m-DI-disp

Label 2

You can enter up to 10 characters in the text box behind "Label 2". When editing, clicking the text
box will display the soft keyboard for entering the label name. In this example, do not set

Label color

Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In this
example, the label name is set to grayish blue

Background color

Set the background color of "Multiple DI Display" in "Background Color". For details, please refer to
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Name Description

Chapter 6.5.3.11. In this example, the background color is set to gray

Corresponding to the In this example, the corresponding start DI port number is set to 7
starting DI port number

Number of corresponding In this example, the number of corresponding ports is set to 8
ports

In this example, the signal display type is "Hexadecimal"

After the previous settings are completed, they will be displayed in the custom panel, as shown in
Figure 6-107 below

m-DI-disp

Lo

Figure 6-107 Custom panel display

Signal display type

6.5.3.6 Two pos switch

After inputting "1" at the desired switch position, click the <Set> button to enter the "Two pos switch" setting interface

as shown in Figure 6-108. For the setting instructions in the interface, see Table 6-34.

Custom panel (=} CId (- X

Pos [1]: Two Pos Switch
Label 1 2-switch Label color 1

2 Background color 13
Operation prohibited @ Enable ) No

DO Port (Left) 16
DOPort (Right) 17

Style (Left) Style (Right) 0 001 M2 W3 W4 @5 W6 07 W
8 Mo HioO11E12E130140150

Cancel OK

Figure 6-108 "Two pos switch" setting interface

Table 6-34 Setting instructions in "Two pos switch" interface

Name Description

Up to 10 characters can be displaied in the text box behind "Label 1". When editing, clicking the
text box will display the soft keyboard for entering the label name, and the label name after

Label 1
setting will be displayed at the top of the switch. In this example, the label name is set to "2-
switch"
Label 2 Up to 10 characters can be displaied in the text box behind "Label 2". When editing, clicking the
abe

text box will display the soft keyboard for entering the label name. In this example, do not set
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Name

Description

Label color

Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In
this example, the label name is set to grayish blue

Background color

Set the background color of the "Two pos switch" in "Background Color". For details, please refer
to Chapter 6.5.3.11. In this example, the background color is set to gray

DO port (Left)

In this example, the corresponding DO port number is set to 16

DO port (Right)

In this example, the corresponding DO port number is set to 17

Style (Left)

After the previous settings are completed, in the custom panel, the switch turns red when it is
turned (left), as shown in Figure 6 42 and the DO port number 16 turns ON, and at the same time,
D017 is low.

2-swicth

Figure 6 The custom panel display when the switch is turned to (left)

Style (Right)

After the previous settings are completed, in the custom panel, the switch turns blue when it is
turned (right) as shown in Figure 6 43 and the DO port number 17 becomes ON, and at the same
time, DO16 will become low.

2-swicth

Figure 6 The custom panel display when the switch is turned to (right)

Operation prohibited

Setting "Operation prohibited" to "No" will make the switch on the custom panel inoperable.

6.5.3.7 Three pos switch

After inputting "1" at the desired switch position, click the <Set> button to enter the "Three pos switch" setting

interface as shown in Figure 6-109. For the setting instructions in the interface, see Table 6-35.

Custom panel

Pos [1]: Three Pos Switch
Label 1 3-swicth

2
DO Port (Left) 20
DO Port (Mid) 21
DO Port (Right) 22
Style (Left) Style (Mid)

()

S

< I O X

Label color 1

Background color 13

Operation prohibited @ Enable (O No

0 L1
s Mo

H2 E3: W4 @5 Wes 7 A

Style (Right) Mo M2 13014 015

Z

Cancel OK

Figure 6-109 "Three pos switch" setting interface
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Table 6-35 Setting instructions in "Three pos switch" interface

Name

Description

Label 1

Up to 10 characters can be displaied in the text box behind "Label 1". When editing, clicking the
text box will display the soft keyboard for entering the label name, and the label name after
setting will be displayed at the top of the switch. In this example, the label name is set to "3-
switch"

Label 2

Up to 10 characters can be displaied in the text box behind "Label 2". When editing, clicking the
text box will display the soft keyboard for entering the label name. In this example, do not set

Label color

Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In
this example, the label name is set to grayish blue

Background color

Set the background color of the " Three pos switch" in "Background Color". For details, please
refer to Chapter 6.5.3.11. In this example, the background color is set to gray

DO port (Left)

In this example, the corresponding DO port number is set to 20

DO port (Mid)

In this example, the corresponding DO port number is set to 21

DO port (Right)

In this example, the corresponding DO port number is set to 22

Style (Left)

After the previous settings are completed, in the custom panel, the switch turns red when it is
turned (left), as shown in Figure 6-110 and the DO port number 20 turns ON at the same time,
D021 and D022 will turn low

3-swicth

Figure 6-110 Customize the panel display when the switch is turned to (left)

Style (Mid)

After the previous settings are completed, in the custom panel, the switch turns blue when it is
turned to (Mid), as shown in Figure 6-111 and the DO port number 21 turns ON, D020 and D022
will turn low

()

Figure 6-111 Customize the panel display when the switch is turned to (Mid)

Style (Right)

After the previous settings are completed, in the custom panel, the switch turns blue when it is
turned (right) as shown in Figure 6-112 and the DO port number 22 turns ON

3-swicth

Figure 6-112 Customize the panel display when the switch is turned (right)

Operation prohibited

Setting "Operation prohibited" to "No" will make the switch on the custom panel inoperable

6.5.3.8 Two pos switch with lamp

After inputting "1" at the desired switch position, click the <Set> button to enter the "Two pos switch with lamp"

setting interface as shown in Figure 6-113. The setting description in the interface is shown in Table 6-36.
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Custom panel < 01 O X
Pos [1]: Two Pos Switch With Lamp
Label 1  lamp-2-sw Label color 1

2 Background color 13
Operation prohibited @ Enable ) No

DO Port (Left) 8
DO Port (Right) 9
DI Port (Lamp) 10
Lamp Style (Lef)  Style (Right 0 01 W2 @3 W4 @5 We 07 @

On
Off

o 0 8 Ho MioO11M12E13 0140150
. 4.

Figure 6-113 "Two pos switch with lamp" Setting interface

Cancel OK

Table 6-36 Setting instructions in "Two pos switch with lamp" interface

Name Description

Up to 10 characters can be displaied in the text box behind "Label 1". When editing, clicking the text
Label 1 box will display the soft keyboard for entering the label name, and the label name after setting will
be displayed at the top of the switch. In this example, the label name is set to "lam-2-sw"

Up to 10 characters can be displaied in the text box behind "Label 2". When editing, clicking the text
box will display the soft keyboard for entering the label name. In this example, do not set

Label 2

Label color Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In this
example, the label name is set to grayish blue

Set the background color of the "Two pos switch with lamp " in "Background Color". For details,

Background color . .
please refer to Chapter 6.5.3.11. In this example, the background color is set to gray

DO port (Left) In this example, the corresponding DO port number is set to 8

DO port (Right) In this example, the corresponding DO port number is set to 9

In this example, the corresponding DI port number is set to 10, when the port number is ON/OFF, it

DI port (Lam
port {Lamp) corresponds to the on/off of the switch indicator.
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Name

Description

Style (Left)

After the previous settings are completed, in the custom panel, the switch turns red when it is
turned (left) and the DO port number 8 becomes ON; if the DI port number 10 is ON, the indicator
color changes to green (bright), As shown in Figure 6-114 below

lamp-2-sw

Figure 6-114 When the switch is turned to (left) and DI port number 10 is ON, the custom panel
display

After the previous settings are completed, in the custom panel, the switch turns red when it is
turned (left) and the DO port number 8 turns ON; if the DI port number 10 is OFF, the indicator color
changes to grey (off), as shown in Figure 6-115

lamp-2-sw

Figure 6-115 When the switch is turned (left) and the DI port number 10 is OFF, the custom panel

display

Style (Right)

After the previous settings are completed, in the custom panel, the switch turns blue when it is
turned (right) and the DO port number 9 becomes ON; if the DI port number 10 is ON, the indicator
color changes to green (bright), as shown in Figure 6-116 below

lamp-2-sw

Figure 6-116 When the switch is turned to (right) and DI port number 10 is ON, the custom panel
display

After the previous settings are completed, in the custom panel, the switch turns blue when it is
turned (right) and the DO port number 9 becomes ON; if the DI port number 10 is OFF, the indicator
color changes to grey (Off), as shown in Figure 6-117 below

lamp-2-sw

Figure 6-117 When the switch is turned to (right) and DI port number 10 is OFF, the custom panel
display

Operation prohibited

Setting "Operation prohibited" to "No" will make the switch on the custom panel inoperable

6.5.3.9 Three pos switch with lamp

After inputting "1" at the desired switch position, click the <Set> button to enter the "Three pos switch with lamp"

setting interface as shown in Figure 6-118. For the setting instructions in the interface, see Table 6-37.
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Custom panel < LA (| X
Pos [1]: Three Pos Switch With Lamp
Label 1 lam-3-sw Label color 1
2 Background color 13
Operation prohibited @ Enable () No

DO Port (Left) 11
DO Port (Mid) 12
DO Port (Right) 13
DI Port (Lamp) 14 0 01 H2 E3 B4 Os5 Wes O7 @

Lamp Style (Left) Style (Mid) Style (Right) g8 Mo MioOMM12@13014 015 [
On ‘ '
Off

()

™ ] Cancel OK

Figure 6-118 "Three pos switch with lamp" setting interface

Table 6-37 Setting instructions in "Three pos switch with lamp" interface

Name Description

Up to 10 characters can be displaied in the text box behind "Label 1". When editing,
clicking the text box will display the soft keyboard for entering the label name, and the label

Label 1
name after setting will be displayed at the top of the switch. In this example, the label
name is set to "lam-3-sw"
Up to 10 characters can be displaied in the text box behind "Label 2". When editing,
Label 2 clicking the text box will display the soft keyboard for entering the label name. In this
example, do not set
Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11.
Label color

In this example, the label name is set to grayish blue

Back d col Set the background color of the "Three pos switch with lamp" in "Background Color". For
ackground color
g details, please refer to Chapter 6.5.3.11. In this example, the background color is set to gray

DO port (Left) In this example, the corresponding DO port number is set to 11
DO port (Mid) In this example, the corresponding DO port number is set to 12
DO port (Right) In this example, the corresponding DO port number is set to 13
DI port (Lamp) In this example, the corresponding DI port number is set to 14, when the port number is

ON/QOFF, the corresponding switch indicator lights are on/off respectively
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Name

Description

Style (Left)

After the previous settings are completed, in the custom panel, the switch turns red when it
is turned (left) and the DO port number 11 turns ON; if the DI port number 14 is ON, the
indicator color turns grey(bright) , As shown in Figure 6-119 below

lam-3-sw

Figure 6-119 When the switch is turned to (left) and the DI port number 14 is ON, the
custom panel display
After the previous settings are completed, in the custom panel, the switch turns red when it

is turned (left) and the DO port number 11 turns ON; if the DI port number 14 is OFF, the
indicator color changes to grey (off), as shown in Figure 6-120

lam-3-sw

Figure 6-120 When the switch is turned (left) and the DI port number 14 is OFF, the custom
panel display

Style (Mid)

After the previous settings are completed, in the custom panel, the switch turns red when it
is turned (left) and the DO port number 12 turns ON; if the DI port number 14 is ON, the
indicator color turns green (bright), As shown in Figure 6-121 below

lam-3-sw
()
Figure 6-121 When the switch is turned to (mid) and the DI port number 14 is ON, the

custom panel display

After the previous settings are completed, in the custom panel, the switch turns red when it
is turned (left) and the DO port number 12 turns ON; if the DI port number 14 is OFF, the
indicator color changes to grey (off), as shown in Figure 6-122 below

lam-3-sw
()
e

Figure 6-122 When the switch is turned to (mid) and the DI port number 14 is OFF, the
custom panel display
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After the previous settings are completed, in the custom panel, the switch turns blue when
it is turned (right) and the DO port number 13 turns ON; if the DI port number 14 is ON, the
indicator color changes to green (bright), as shown in Figure 6-123 below
lam-3-sw
Figure 6-123 When the switch is turned to (right) and the DI port number 14 is ON, the
custom panel display
Style (Right)

After the previous settings are completed, in the custom panel, the switch turns to (right) to
blue and the DO port number 13 turns ON; if the DI port number 14 is OFF, the indicator
color changes to grey (Off), as shown in Figure 6-124 below

lam-3-sw

Figure 6-124 When the switch is turned to (right) and the DI port number 14 is OFF, the
custom panel display

Operation prohibited

Setting "Operation prohibited" to "No" will make the switch on the custom panel inoperable

6.5.3.10 Variable display

After inputting "1" at the required switch position, click the <Set> button to enter the "Variable Display" setting

interface as shown in Figure 6-125. For the setting description in the interface, see Table 6-38.

Custom panel

Pos [10]: Variable Display

Label 1 data disp

2

System Variable: $  B[1]

& O
Label color 1

Background color 13
Operation prohibited @ Enable ) No

Only supports int($1[i]), double($Dl[i]),
bool($Bli]), the value range of i: 0-99

Package Variable

0 J1 H2 B3 B4 @5 We [J7 @
8 Mo M1oO11M12E13014 150

Cancel OK

Figure 6-125 "Variable display" setting interface

Table 6-38 Setting instructions in "Variable Data Display" Interface

Name

Description

Label 1

You can enter up to 10 characters in the text box behind "Label 1". When editing, clicking the text box
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Name

Description

will display the soft keyboard for entering the label name, and the label name after setting will be
displayed at the top of the switch. In this example, the tag name is set to s-DO-ctr

Label 2

Up to 10 characters can be entered in the text box behind "Label 2". When editing, clicking the text box
will display the soft keyboard for entering the label name. In this example, do not set

Label color

Set the color of the label name in "Label Color". For details, please refer to Chapter 6.5.3.11. In this
example, the label name is set to grayish blue

Background color

Set the background color of "Single DO control" in "Background Color". For details, please refer to
Chapter 6.5.3.11. In this example, the background color is set to gray

Operation prohibited

Setting "Operation prohibited" to "No" will make the switch on the custom panel inoperable

System variable: §

In this example, select the variable $B"1"

Note: System variables only support integer variables, floating-point variables, and Boolean variables.
Joint variables and pose variables are not supported.

On the main interface of the teach pendant, click the "System > System Variable" option, and set the
value of variable B[1] to true in the "Boolean Variable" tab (refer to Figure 6-126). The definition panel is

shown in Figure 6-127

System variables (=3 Cia [}
o[ dole [ e[ pose
Variable Name Value Unit Type Validity Rang A
- B Bool Variable bool[100] Immediately
[0] bool0 false bool Immediately =
Immediately —
[2] bool2 false bool Immediately
[3] bool3 false bool Immediately
[4] bool4 false bool Immediately
5] bool5 false bool Immediately
[6] bool6 false bool Immediately
[71 bool7 false bool Immediately
[8] bool8 false bool Immediately
9] bool9 false bool Immediately
[10] bool10 false bool Immediately v
Kl Il
Start refresh Edit Save Reset

Figure 6-126 Variable B[1] value setting interface

data disp

Figure 6-127 Custom panel display when the value of variable B[1] is set to true

On the main interface of the teach pendant, click the "System > System Variable" option, and set the
value of variable B[1] to false in the "Boolean Variable" tab (refer to Figure 6-128). The definition panel
is shown in Figure 6-129
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System variables < O 0O
S el [ et [ pese
Variable Name Value Unit Type Validity Rang A
- B Bool Variable bool[100] Immediately
[0] bool0 false bool Immediately =
Immediately —
2] bool2 false bool Immediately
[3] bool3 false bool Immediately
[4] bool4 false bool Immediately
[5] bool5 false bool Immediately
[6] bool6 false bool Immediately
[7 bool? false bool Immediately
[8] bool8 false bool Immediately
9] bool9 false bool Immediately
[10] bool10 false bool Immediately h 4
KMl Il]
Stop refresh Edit Save Reset

Figure 6-128 Variable B[1] value setting interface

data disp

0

Figure 6-129 The custom panel is displayed when the value of variable B[1] is set to false

Click the <function package variable> button, and the interface shown in Figure 6-130 will pop up. The
bending parameters can be modified. For the specific configuration method, please refer to the Bending
Function User Manual .

Package Variable

|:| Enable monitoring package

Package Name Variable type

package variable Q int

O bend

O double

OK

Figure 6-130 Function package variable setting interface

6.5.3.11 Text display

After inputting "1" at the desired switch position, click the <Set> button to enter the "Text Display" setting interface as

shown in Figure 6-131. The setting description in the interface is shown in Table 6-39.
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Custom panel (=1 Cid - X

Pos [1]: Text Display

Background color | 1

Text Color 13

001 M2 M3 W4 0Os5 Ws [O7 @
g8 Ho HioO11H12E13014 015

Cancel OK

Figure 6-131 "Text display" setting interface

Table 6-39 Setting description in "Text Display Window" Interface

Name Description

Set the color of the label name in "Text Color". For details, please refer to Chapter 6.5.3.11. In this

Text Color
example, the label name is set to grayish blue

Set the background color of "Single DI Display" in "Background Color". For details, please refer to

Background Color . ;
Chapter 6.5.3.11. In this example, the background color is set to gray

After completing the settings in Table 6-39, enter "Control" through the keyboard in the corresponding position in the

custom panel, and the display is shown in Figure 6-132.

Figure 6-132 Customize panel display after keyboard input "control"

6.5.3.12 Label color

There are 15 colors to choose from in the "Custom Panel" Switch Setting Interface" (refer to Figure 6-133). Use the
numbers 0 to 15 to select the desired color. The corresponding relationship between the label color and the number is

shown in Table 6-40.

0 [J1 W2 B3 W4 ds Ws 7 @
g8 Ho HioO11 W12l 13014 015

Figure 6-133 The label color display in the "Custom Panel" Switch Setting interface

189



Monitoring

AIR-TP teach pendant operation manual

Table 6-40 Correspondence between label color and number

Num Colour Num Colour Num Colour Num Colour

0 White 4 Dry blue 8 Blue 12 Green

1 Gray blue 5 Red 9 Black 13 Gray

2 Light green 6 Yellow 10 Green orange 14 Dark yellow
3 Sky blue 7 Orange " Navy blue 15 Pink
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7  File

The expanded view of "File Menu" is shown in Figure 7-1. The entry of "File Menu" is shown in Figure 7-2. The contents

of parts of "File Menu" are described below.

File Management

File

Y

File backup —»  Programfile |
—{ Configuration file |

—>|  System variables |
Restore backup »( Coordinate system file |

—»| User |0 Comments |

——| Custom panel |
»  ZeroandDH |

Figure 7-1 Expanded view of "File Menu"
¥ ® @ ® Ri Foregroun [ @ woriD [ w0 @ W 160241
CT w
conT 3% OO & i * X

B 13 16:01:52 Screenshot to/ Run  Monitor Sninn

File Management

File Backup

Program file Restore backup

Configuration file '
v

System variables

Coordinate system file
User |0 Comments

W e | come Custom panel
Zero and DH

Malkh cee Ml ™

Figure 7-2 "File Menu" interface

7.1 File management

On the main interface of the teach pendant, click the "File > File Management" option to enter the "File Management"
interface as shown in Figure 7-3. The file management mainly provides users with new, delete, copy and paste files (file

Folder) and other file operation functions.
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File Management < 01 0O X
w h ek Ot B2 0 h &

MNew New

Eject
Folder File Open Load refresh Up Cut Copy Paste Delete Rename Diek

Current Path /

Name | Size Date Modified Description

™ usersubprog
1 script

1 screenshot
= 1og

1 backup

Figure 7-3 "File Management" interface

2000-12-21 09:50:04
2000-12-29 16:20:57
2000-12-29 17:05:39
2000-09-23 14:45:07
2020-11-11 10:18:13

user subprog
Program file
Screenshot
Record file

Backup file

For details about functions on file management "Toolbar", please refer to Table 7-1.

Table 7-1 Description of functions of file management "Toolbar"

Icon Name Function
New Fold Create a folder in the current directory. At this time, the user can rename the
aw ew Folder
Folder created folder via the system soft keyboard.
New Fil Create a file in the current directory. At this time, the user can rename the
ew ew File
File created file via the system soft keyboard.
) 0 If afile is selected, the currently selected file will be opened in the editor. If a
en
EFom P folder is selected, the folder will be opened in file management.
Load Load the currently selected program in the current channel and display it in the
o0a
Load debugger.
~ The resource manager will automatically refresh the file tree. The user can also
,e,,\';,, Refresh click "Refresh" to manually refresh the contents displayed on the resource
manager.
+ U 0 . '
up p pen the parent directory. At most home directory
o< Cut Highlight one or more file or folder and click "Cut" button. Move the file or
u
ot folder to the clipboard
Ea c Highlight one or more file or folder and click "Copy" button. Copy the file or
0
— P folder to the clipboard
E Paste Copy the file or folder in the clipboard to the current path. Copy the file and
Poste subfolder in the folder to the path
Highlight one or more file or folder and click "Delete" button to delete the
m Delete selected file or folder. Delete the file and subfolder in the folder. It should be
Delete noted that the deleted file or folder will not enter the recycle bin, and cannot be
restored
& Rename The user can rename the selected file via the system soft keyboard
Rename
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Icon

Name

Function

a8

Eject
Disk

Eject Disk

Clicking the function button can eject the USB safely from the teach pendant

Current Path /

Current Path

Display the current path

7.2 File backup

"File backup" mainly refers to the backup of programs, configurations, coordinate systems, log files and user 10

comments.

Operation steps:

Step1.0n the main interface of the teach pendant, click "File > File Backup" to enter the "File Backup" interface as

shown in Figure 7-4, and select the desired backup in the "Backup Content" check box Options, here take

<program> as examples.

File Backup X

Back up content

OO0O00000ONO

All

Programs

Settings
Coordinate system [_| HMI Debug Data
Log

User |0 Comments

Custom panel
System variables
ZERO DH

Save Path
@ Local TP

Figure 7-4 "File Backup" interface

Step2.Then select the position to save. By default, it is saved in "Local TP" (that is, saved to "Backup" folder of the teach

Yes

O U disk

Cancel

pendant). The user can also save it to "USB" (the root directory of USB on the teach pendant), click <Yes>

button, "Successful Backup" dialog box in Figure 7-5 will pop up, as shown in. Then click <Yes> button to

complete the backup.

prompt X

@ Successful backup

Figure 7-5 "Backup Succeeded" dialog box
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Step3.After the backup is completed, you can click on the "File > File Management > backup" option on the main

interface of the teach pendant to enter the interface as shown in Figure 7-6 to view the backup files.

File Management

m ek Ot B2 0T 0D o8

aw

N ew Eject
Folder File Disk

Open Load refresh Up Cut Copy Paste Delete Rename

Current Path /backup
Name \ Size Date Modified Description
2.6.3.201214_rc_200012291709_scripttar 5.1 MB 2000-12-29 17:09:38
2.6.3.201110_rc_202011111018_config.tar 25MB 2020-11-11 10:18:14
2.6.3.200923_rc_202009240852_config.tar 2.6 MB 2020-09-24 08:52:26

Figure 7-6 Path of file backed up
7.3 Restore backup
"Restore Backup" mainly refers to re-importing the required program, configuration and coordinate system files from the
specified path.
7.3.1  Program file

Operation steps:

Step1.In the main interface of the teach pendant, click "File > Restore Backup > Program File" option, and the "Import

Program" list box as shown in Figure 7-7 will pop up.

Step2.The user can find and highlight the program file to be imported in USB, and click <Select> button to import the

program into the system.

Import program X

Parent Folder / 5 =
Name \ Size Type Dat
E usersubprog Folder 200
" script Folder 200
" screenshot Folder 200
" log Folder 200
" backup Folder 200

4|l Il 4

File Name Select

Figure 7-7"Import Program" interface
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7.3.2  Configuration file

the compressed package of the configuration file, and after the prompt "Please restart the robot control
system", power off the control system and power it on again. After the system is powered on, it will
automatically import the configuration.

@ The "import configuration" operation needs to be performed when the control system is powered off, select

Prompt

Operation steps:

Step1.0n the main interface of the teach pendant, click "File > Restore Backup > Configuration File" option, and the

"Import Configuration" list box as shown in Figure 7-8 will pop up.

Step2.Find and select the configuration file compression package (XXX.tar) you want to import in the U disk, and click

the <Select> button to import it into the system.

Import program X

Parent Folder / S -
Name | Size Type Dat
1 usersubprog Folder 200
= script Folder 200
9 screenshot Folder 200
= log Folder 200
" backup Folder 200
File Name Select

Figure 7-8 "Import configuration" list box

7.3.3  System variables
Operation steps:

Step1.In the main interface of the teach pendant, click the [File/Restore Backup/System Variables] option, and the

[Import System Variables] list box as shown in Figure 7-9 will pop up.

Step2.Find and select the system variable file compressed package (XXX.tar) you want to import in the folder, and click

the <Select> button to import it into the system.
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Import system variable X

Parent Folder / S -
Name \ Size Type Dat
= usersubprog Folder 202
E{ script Folder 202
" screenshot Folder 202
f log Folder 202
9 backup Folder 202

Kill 1] ]

File Name Select

Figure 7-9 [Import system variables] list box

7.3.4  Coordinate system file

The "import coordinate system" operation needs to be performed when the control system is powered off,
select the compressed package of the coordinate system file, and after the prompt "Please restart the robot

b control system", power off the control system and power it on again. After the system is powered on, it will
rompt

automatically import the coordinate system.

Operation steps:

Step1.In the main interface of the teach pendant, click "File > Restore Backup > Coordinate System File" option, and

the "Import Coordinate" list box as shown in Figure 7-10 will pop up.

Step2.Find and select the coordinate system file compression package (XXX.tar) you want to import in the U disk, and

click the <Select> button to import it into the system.
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7.3.5

Import Coordinate X

Parent Folder |/

Name T Size

™ usersubprog
= script

E screenshot
E log

™ backup

4|l

File Name

-
Type Dat
Folder 200
Folder 200
Folder 200
Folder 200
Folder 200

Select

Figure 7-10 "Import coordinate system" list box

User 10 comment

"User 10 comment" is convenient for users to backup/restore user 10 comment information.

Operation steps:

-~

Step1.In the main interface of the teach pendant, click "File > Restore Backup > User 10 Comment" option, and the

"Import User |0 Comment" list box as shown in Figure 7-11 will pop up.

Step2.Find and select the user 10 comment file compression package (XXX.tar) you want to import in the U disk, and

click the <Select> button to import it into the system.

Import User 10 Comments X

Parent Folder |/

Name \ size
1 usersubprog
= script
= screenshot
= log
= backup

|l |l

File Name

Type

Folder
Folder
Folder
Folder
Folder

Figure 7-11 "Import user 10 comments" list box
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7.3.6  Custom panel

"Custom Panel" is convenient for users to restore the custom panel information.

The configuration steps are as follows:

Step1.0n the main interface of the teach pendant, click "File> Restore Backup> Custom Panel" option, and the [Import

Custom Panel] list box will pop up as shown in Figure 7-12.

Step2.Find and select the custom panel file (XXX.xml) you want to import in the U disk or local folder, and click the

<Select> button to import it into the system.

Import Custom Panel Settings X

Parent Folder |/

Name . Size Type
= usersubprog Folder
1 script Folder
™ screenshot Folder
= log Folder
1 backup Folder
File Name

Figure 7-12 [Import custom panel] list box

1.3.1  Zero point DH parameters

Dat

202

202
202

202

202

Select

The 'zero-point DH parameters' facilitate users to restore zero-point calibration information.

Operation steps:

Step1.0n the main interface of the teach pendant, click on the option [File/Restore Backup/Zero and DH], and a dialog

box named [Import Zero Point DH Parameters] will pop up as shown in Figure 7-13.

Step2.Find and select the zero-point DH parameter file you want to import in the USB flash drive or local folder, and

click the <Select> button to import it into the system.
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Import Zero and DH X

Parent Folder / S =
Name \ Size Type Dat
E usersubprog Folder 202
P script Folder 202
g screenshot Folder 202
™ 1og Folder 202
E backup Folder 202

4|l Il 4

File Name Select

Figure 7-13 [Import Zero DH Parameters] list box
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8  System

The expanded view of "System Menu" is shown in Figure 8-1. The entry of "System Menu" is shown in Figure 8-2. The

contents of parts of "System Menu" are described below.

Parameter
configuration

System variables

A4

System settings |

Functions button settings |

Start area setting |

System
configuration

PLC slave configure |

Drive parameter configuration |

Network configuration |

Analog trigger |

Appearance and
individualization

System

Change password |

A 4

User and password i Switch to operatar |

System information |

Software upgrade |

Firmware upgrade |

Y

System and updata [

Platform updata |

Export configuration |

Authoraization import

Log out |

Lock screen |

A 4

Restart and logout [

Soft reboot |

(T LI

Remote shutdowm |

Log assistant

—>| Developer

Figure 8-1 Expanded view of "File Menu"

|
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v OB MR Foregrounc E. WORLD f‘! tool0 a Tae 171542

o 063.png - w A
% ConT 3% O & C» 4 L
off n 2 L . Run Monitor File 5 Expand

Parameter Configuration

System variables
System configuration 4

Appearance and Individualization

User And Password 4
System and Update »
Restart and Logout 4
W = | come Developer »

Robot Control System ‘ '

Figure 8-2 "Program Menu" interface

8.1 Parameter configuration

On the main interface of the teach pendant, click "System > Parameter Configuration" option to enter the "Parameter

Configuration" interface as shown in Figure 8-3.

Parameter Configuration

————| ¢

Variable Value Unit A
CHANNEL_NUM Foreground Channel Number 1
BACK_CHANNEL_N... Background Channel Number 1 —
PRODUCT_TYPE Control Cabinet Type inCube2S
SERVO_NUM Servo Number 4
CANOPEN_BAUD Canopen Baud 125000 bps
LOCATION Location Beijing
RESET_WHILE_STOP Whether the run program automatic reset after stop false
ARL_CASE_SENSITI... ARL Case Sensitive false

+ TOOL_INERTIA Tool Inertia o
AXIS_PRECISION Axis Position Precision 0.001 mm,r. —
JOINT_POS_ERR_T... Joint position error threshold 50 °
DF_SPEED_RATIO Default speed ratio 3 % |

<4|1ll Il 4
Refresh Edit Save Reset

Figure 8-3 "Parameter Configuration" interface

8.1.1  Description of variables

From the configuration file tab, you can select the corresponding tab to configure the parameters. The tab mainly
includes the following parts:

Global: Global variables tab.

Channel 1: Control channel configuration tab.
Robot: Robot system parameter configuration tab.
External: External control variables tab.

I0ma: Input/output configuration tab.

Safety 10: The safety 10 configuration tab. The default parameter configurations already exist, and do not need to
be modified by the user.

m  Conveyor: Conveyor related parameter configuration tab.
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] For all variable names and permissions contained in each tab, please refer to Appendix A "Summary of
Parameter Configuration Permissions".
External control input only takes effect in automatic mode, and the external automatic control output

Prompt )
remains unchanged.

Each variable in the tab itself contains information such as variable, name, value, unit, type, etc. For details, please refer

to Table 8-1.

Table 8-1 Description of information contained in variables

Name Description

Variable To display the list of variables under the current tab

Name To display the list of names corresponding to variables under the current tab

Value To display the value of variable corresponding to the current variable

Unit To display the variable unit corresponding to the current variable

Type To display the type of the current variable

Effective way To remind the user of the effective method after changing the value of the current variable

Value range To display the valid value range of the current variable

Authority The auth.or.ity level is divided into from low to high: operator, instructor, integrator, after-sales personnel
and administrator.

Description To describe the functional attributes corresponding to the variable

8.1.2  Setting of variables

The "SERVO_NUM (number of slaves)" in "Global" tab is taken as an example to describe the method of setting,

modifying and saving the variables.
Operation steps:

Step1.In "global" tab, find and highlight the line where "SERVO_NUM (number of slaves)" is located (see Figure 8-4),

click <Edit> button below to pop up the edit box, as shown in Figure 8-5.

Parameter Configuration

————| ¢

Variable Value Unit Type 7
CHANNEL_NUM Foreground Channel Number 1 uint I
BACK_CHANNEL_N... Background Channel Number 1 uint =
PRODUCT_TYPE Control Cabinet Type inCube1X string
SERVO _NUM Servo Number 5] uint
CANOPEN_BAUD Canopen Baud 125000 bps uint
LOCATION Location Beijing string
USER_IP User IP Addr 192.168.1.1 string
USER_GATE User Gateway 192.168.1.... string
USER_MASK User Subnet Mask 255.255.2... string =
RESET_WHILE_STOP Need Reset Or Not After Stop true bool ]
ARL_CASE_SENSITI... ARL Case Sensitive false bool
AXIS_PRECITION Axis Position Precision 0.001 mm,® double

Kl Il]

Refresh Edit Save Reset

Figure 8-4 "Global" tab
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Parameter Edit X

Variable:
Name:
Value:

Unit:

Type:

Range:
Effective way:
Authority:
Description:

global. SERVO_NUM
Servo Number
6

uint

[0,64]

Hard Reboot
Teacher

Number of servo slave -
stations connected to the I
bus: the inconsistency
between the configured

value of this parameter

and tha niimhar af artuallh |

Yes Cancel

Figure 8-5 "Parameter Configuration" interface

Step2.Click the edit box behind the variable value shown in Figure 8-6, and modify the value you want to set via the

small keyboard (please set according to the actual needs, 7 is taken as an example here). After the setting is

completed, click <Yes> button to return to "Global" tab interface. You can see that the value of "SERVO_NUM

(number of slaves)" has changed to 7 (see Figure 8-7).

Parameter Edit X

(a)

Variable:
Name:
Value:

Unit:

Type:

Range:
Effective way:
Authority:
Description:

global.SERVO_NUM
Servo Number

7 |
.BE8a8
€L 4 5 6
"ERAE

v +
0. -

s :
bus: the iInconsistency I
between the configured

value of this parameter
and tha niimhar ~f achialle [T

Yes Cancel
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System

Parameter Edit

Variable: global. SERVO_NUM
Name: Servo Number

Value: 7

Unit:

Type: uint

Range: [0,64]

Effective way: Hard Reboot

Authority: Teacher

Description:  Number of servo slave

stations connected to the
bus: the inconsistency
between the configured

value of this parameter
and tha niimhar af artiallv

Yes

(b)

Figure 8-6 Modification of variable value

Cancel

Parameter Configuration

————| ¢

Variable
CHANNEL_NUM

BACK_CHANNEL_N...

PRODUCT_TYPE

SERVO_NUM
CANOPEN_BAUD
LOCATION
RESET_WHILE_STOP Whether the run program automatic reset after stop false

ARL_CASE_SENSITI...

+ TOOL_INERTIA
AXIS_PRECISION

JOINT_POS_ERR_T...

DF_SPEED_RATIO

Foreground Channel Number
Background Channel Number
Control Cabinet Type

Servo Number

Canopen Baud

Location

ARL Case Sensitive

Tool Inertia

Axis Position Precision
Joint position error threshold
Default speed ratio

Il

Refresh

Edit

Figure 8-7"Maodification of variable value completed" interface

Value Unit A

1

1 =

inCube2S

7

125000 bps

Beijing

false

0.001 mmr——

50 °

3 % | W
Save Reset

Step3.Click <Save> button at the bottom of Figure 8-7, and the system will pop up "Save Selection" dialog box, as

shown in Figure 8-8. The user can select "Save configuration data of the current tab" or "Save configuration data

of all tabs". Only the variable values in "Global" tab are modified here. Then select "Save Global" and click "Yes"

button to pop up "Comfirm save global?" dialog box, as shown in Figure 8-9. Click <Yes> button, and "Parameter

saved successfully!" dialog box will pop up, as shown in Figure 8-10. That is, the parameters have been saved

successfully.
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Please select the save type:

Save global =

Yes Cancel

(a)

Please select the save type:

Save global "
Save global
Save all
Yes Cancel

(b)

Figure 8-8"Save Selection" dialog box

Prompt X

Figure 8-9 "Confirm save global" dialog box

Prompt X
Parameters saved successfully!

Yes

Figure 8-10 "Parameter Saved Successfully!" dialog box
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Step4.If you want to return to the interface before setting the variable value, click <Refresh> button at the bottom of

Figure 8-7, click <Refresh> button below to return to the interface shown in Figure 8-11.

Parameter Configuration

————| «

Variable Value Unit T
CHANNEL_NUM Foreground Channel Number 1 —
BACK_CHANNEL_N... Background Channel Number 1 =
PRODUCT_TYPE Control Cabinet Type inCube1X
SERVO_NUM Servo Number 6
CANOPEN_BAUD Canopen Baud 125000 bps
LOCATION Location Beijing
RESET_WHILE_STOP Whether the run program automatic reset after stop false
ARL_CASE_SENSITI... ARL Case Sensitive false

+ TOOL_INERTIA Tool Inertia .
AXIS_PRECISION Axis Position Precision 0.001 mmp
JOINT_POS_ERR_T... Joint position error threshold 50 ° m—
DF_SPEED_RATIO Default speed ratio 3 % |V

4|1l Il 4
Refresh Edit Save Reset

Figure 8-11 Refreshed interface

Stepb.If you want to reset the parameter configuration of the current tab or all parameter configurations, click <Reset>
button at the bottom of Figure 8-7, and the system will pop up "Restore Selection" dialog box (see Figure 8-12).
The user can select "Reset the configuration data of the current tab" or " Reset the configuration data of all
tabs". After selecting the save type, click the <Yes> button to pop up "Confirm all reset" dialog box in Figure 8-
13. Click the <Yes> button, and "All Parameters are reset successfully! System is reboot after Power off." dialog

box in Figure 8-14 will pop up. Then you can power off and restart it.
Please select reset type:

Reset all v

Parameter cannot be restored
after reset. If you are concerned
about parameters missing, you
can back up the parameters.

Yes Cancel

(a)
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I

Please select reset type:

Reset all >
Reset all
Reset global
Resetthe s...rsSERVO_NUM

AR AT G T LTI I, Y

can back up the parameters.

Yes Cancel

(b)

Figure 8-12"Restore Selection" dialog box

]

Prompt

S
g
S
o

Yes Cancel

Figure 8-13 "Confirm all reset" dialog box

]

Prompt

All parameters are reset
successfully! System is rebooted
after power off!

Yes

Figure 8-14 "Restore Selection" dialog box

8.2 System variables

On the main interface of the teach pendant, click the "System > System Variable" option to enter the "System Variable"
interface as shown in Figure 8-15. For the setting, modification and saving methods of variables in each tab, please

refer to "Variable Settings" in Chapter 8.1.2.

u For all variable names and usage permissions contained in each tab, please refer to Appendix B for
the list of system variable permissions.

For the difference between "system variables" and ""common variables", please refer to "ARL

Prompt
Programming Manual".
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System

System variables

Variable

Value Unit Type Validity Range
+ | Int Vanable int[100]  Immediately
+ |_NAME Int Variable Name string[100] Immediately

Il 4

Stop refresh

Edit Save Reset

Figure 8-15 "Parameter Configuration" interface

8.3 System configuration
8.3.1  System settings

Operation steps:

Step1.0n the main interface of the teach pendant, click "System > System Configuration > "System Settings" to enter

the "System Settings" interface as shown in Figure 8-16. Please refer to the table for the description of each

interface Table 8-2.

System Settings X

Enable soft limit

[] user simulation mode

External automatic enabling control

[] Login directly with operator permission

[] Add pop-up prompt for system alarm

Refresh

Applicate

Figure 8-16 "System Settings" dialog box

Step2.After the setting is completed, click the <Applicate> button, and the "System settings have been changed"

prompt box as shown in Figure 8-30 will pop up to complete the setting; if you click the <Refresh> button, it will

return to the initial setting.

Table 8-2 Description of "System Settings" interface

Name

Function

Enable soft limit

The soft limit value of each axis is configured in the configuration file. When "Enable
software limit" function is checked, if any axis is not within the software limit, no axis
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Name

Function

movement is allowed and a warning will be sent. When an axis reaches the limit point,
the movement planning will be ended and a warning will be sent.

User simulation mode

After the user has written the program, he can run it in simulation mode to check the
correctness of program syntax, logic and action, and then switch to running in actual
mode.

External automatic enabling
control

To set whether to enable external control. When not enabled, the robot can be only
controlled by the teach pendant. After the external auto control is enabled, the user
can control the robot's movement via external 10 signals. If the value of the DI of the
start program is set to 5, the instruction of the start program can be executed by
changing the external 10 signal of DI5.

Login directly with operator
permission

To log into the teach pendant directly with operator permission after startup by default

ARL program Chinese
display

Set whether to enable the display of ARL program in Chinese. After enabling, the
program editor will display the motion instructions and their parameters in Chinese

Add pop-up prompt for
system alarm

After the system generates an alarm, besides displaying the alarm message in the
information bar, it will also prompt the alarm cause in the form of a pop-up window.

8.3.2  Function key settings

Operation steps:

Step1.0n the main interface of the teach pendant, click "System > System Configuration > Function Button Settings"

option to enter the "Function Buttons Settings" interface as shown in Figure 8-17. Refer to Table 8-3.

Step2.After the setting is completed, click the <Save> button to complete the setting.

Function Button Settings X

Shortcut Function Operation Combination Function Operation
V+ Increase run speed 2nd+F1 Drag Teaching Switc *
V- Reduce run speed 2nd+F2 Task Switch g
E] Reverse running 2nd+F3 Screenshots =
F1 Analog Trigger Butto ~ Mech Switch Settings
F2 F2 Analog Trigger Butto ~ Task Switch Settings

2nd

F3 Analog Trigger Butto ¥

2nd Key Setting Cancel Save

Figure 8-17"Function key setting"interface

Table 8-3 Setting instructions for teach pendant control function keys

Shortcut keys

Function operation

Increase running speed
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Shortcut keys

Function operation

Slow down running speed

Reverse operation of the program

(Optional)

The default function is mechanical unit switching. The function of the F1 button can
be configured through the drop-down option box. The supported functions include:

] Analog trigger button 1

u Analog trigger button 2

] Analog trigger button 3

] Drag the teaching function switch
u Screenshot

u Mechanical unit switching

] Spindle/external axis switch

] Channel task switching

[ ] No welding

(Optional)

The default function is spindle/external axis switching, the F2 button supports the
same function as F1

(Optional)

The default function is analog 10 trigger, the function supported by F3 button is the
same as F1

(Optional)

Single-axis/Cartesian/tool mode switch, you can switch between single-axis mode,
Cartesian mode (BASE, WORLD, WOBJ) and tool mode through configuration
selection

2nd+F1(Optional)

The default function is to drag the teaching switch, the 2nd+F1 button supports the
same function as F1

2nd+F2(0ptional)

The default function is channel task switching. The 2nd+F2 button supports the
same function as F1

2nd+F3(0ptional)

The default function is a screenshot, and the 2nd+F3 button supports the same
function as F1.

Mech Switch Settings

When the button is configured with the function of "mechanical unit switching",
several mechanical units can be selected through configuration, and the mechanical
unit can be cyclically switched by configuring the button

Task Switch Settings

When the button is configured with the function of "Channel Task Switching",
several channel tasks can be selected through configuration, and the channel task
can be switched cyclically through the configuration button

8.3.3  Setting of starting area

When the program starts, ARCS will check the initial position of each axis (or external axis) of the robot. The robot can

be started normally only when the initial position of each axis (or external axis) of the robot is within the safe starting

area.
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Select "System> System Configuration> Start area setting " option to enter "Start area setting" interface shown in

Figure 8-18. In this interface, the safe starting area of each axis (JI-J6) and external axis (EJI-EJ6) of the robot can be

set.

Setting of start area

Program safety starting area setting (unit: degree)

J1
J2
J3
J4
J5
Jg

Min

-10000.000
-10000.000
-10000.000
-10000.000
-10000.000
-10000.000

Max
10000.000
10000.000
10000.000
10000.000
10000.000
10000.000

Figure 8-18 "Safety Zone Settings" interface

Operation steps:

Min
EJ1 -10000.000
EJ2 -10000.000
EJ3 -10000.000
EJ4 -10000.000
EJ5 -10000.000
EJ6 -10000.000

Max

10000.000
10000.000
10000.000
10000.000
10000.000
10000.000

Applicate

Step1.Fill in or modify the max. and min. angles of the safe starting area of each axis (including the external axis).

Step2.Click <Applicate> button to complete saving.
8.3.4  Setting of PLC slaves

The PLC slave configuration function can help the user realize the configuration of some external expansion equipment.

Here the configuration of PEB (Profinet External Board, namely the expansion board that supports Profinet protocol

equipment) is taken as an example to describe the operation method.

Operation steps:

Step1.Under the access level of OEM or teacher, select "Main Interface> System> System Configuration> PLC Slave

Configure" option to pop up "PLC Slave Configure" interface shown in Figure 8-19. Click <Configure> button

behind the number 2 to enter "Configure PLC Slave station2" interface, as shown in Figure 8-20.

PLC Slave Configure X

NO

-~ @ wh = W N

PLC Slave type

MCBF

Not Configured
Not Configured
Not Configured
Not Configured
Not Configured
Not Configured

Operation
Configure
Configure
Configure
Configure
Configure
Configure

Configure

Figure 8-19 "PLC Slave Configuration" interface
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Configuring PLC slave stations2

PLC slave station type = Not configured v

Y Y

NO AO signal type AO signal range Resolution
1 | None v 0~10V ¥ 12bit ¥ 1 None v 0~10V ¥ 12bit ¥

NO Al signal type Al signal range Resolution

2  None v 0~10V ¥ 12bit ¥ 2  None v 0~10V ¥ 12bit ¥
3 | None v 0~10V ¥ 12bit ¥ 3  None v 0~10V ¥ 12bit ¥
4  None v 0~10V ¥ 12bit ¥ 4  None v 0~10V ¥ 12bit ¥
5 | None v 0~10V ¥ 12bit ¥ 5 None v 0~10V ¥ 12bit ¥
6  None v 0~10V ¥ 12bit ¥ |+ 6 None v 0~10V ¥ | 12bit ¥ ||+
10 address mapping Cancel Confirm

Figure 8-20 "Configure PLC Slave-2" interface

Step2.Select "PEB" from the drop-down list on the right of "PLC Slave station Type", as shown in Figure 8-21. Click
<Confirm> button in the bottom right corner of the interface. After "Configuring PLC Slave station-2 successed,
please reboot the system!" dialog box in Figure 8-22 pops up, click <Yes> button, power off and restart the
control cabinet. Refer to Table 8-4 for the description of slave station types, and Table 8-5 for the description of

PLC slave station configuration.

Configuring PLC slave stations2

PLC slave station type | Not configured v
FCB_EC -
NO AO signal type AO ENF'_ l:a Al signal range Resolution =
1 | None ¥ | 0-CIFX Card o0~ 10V ¥ 12bit ¥
2 None v 0.°B.BASE £ 0~10V v 12bit ¥
= nsor
3 | None A OIEFH i ro0~10V ¥ | 12bit ¥
4 None ~ 0/EB ro0~10V v 12bit ¥
MFDB :
5 | None ¥ | 0°aqTai EtherCAT Welder [ e-dov ¥ [ 12bit =
6 None ~ 0:MCBF [} o~10v v | 12bit ¥ |iv
10 address mapping Cancel Confirm

Figure 8-21 PLC slave-2 configured as PEB
Prompt X

Configuring PLC slave station-2
successed, please reboot the
system.!

Yes

Figure 8-22 "PLC Slave-2 Configured Successfully" dialog box

Table 8-4 PLC slave type description

Slave type Description

Used to expand the number of user DI/DO, the slave station type needs to be

MF
configured after the PLC-MF module is connected to the control cabinet

INT The internal function modules of ARCC/ARC4 control cabinet are automatically
configured by software, without manual configuration by the user
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Slave type Description

CCB InCube10/12 control cabinet internal functional modules, software automatic
configuration, no manual configuration by the user

MCBS InCube20/21/22 control cabinet internal functional modules, software automatic
configuration, no manual configuration by the user
The internal function modules of the ACRC control cabinet are automaticall

ACRC_MB y

configured by the software without manual configuration by the user

Hilscher DeviceNet Conversion
Module

Used to convert EtherCAT interface to DeviceNet interface, the slave station type
needs to be configured after the control cabinet is connected to the module

Beckhoff DeviceNet conversion

Used to convert EtherCAT interface to DeviceNet interface, the slave station type

module needs to be configured after the control cabinet is connected to the module
Used for inCube10/12 and ARC4 control cabinets to extend analog interface,
MFDB_BASE encoder interface or magnetic scale interface. After the control cabinet expands
these interfaces, the slave station type needs to be configured
FCB EC It is used for the sensor drag teaching function, and the slave station type needs to
- be configured after the module outside the Yuli six-dimensional force sensor
ENP Adapt to the internal functional modules of inCube20, the software is automatically
configured, no manual configuration by the user
The industrial computer used in the ARCC control cabinet expands the DeviceNet
CIFX card interface. After the industrial computer is installed with this board, the slave station
type needs to be configured
Used for inCube20/21/22 control cabinet to extend the analog interface, encoder
IEB_BASE interface, magnetic scale interface or PWM output interface. After the control

cabinet expands these interfaces, the slave station type needs to be configured

Yuli six-dimensional force

Used for sensor drag and teaching function, the slave station type must be
configured after the control cabinet is connected to the Yuli six-dimensional force

sensor
sensor
It is used to convert EtherCAT interface to Profinet interface or analog interface.
PEB After the control cabinet is connected to the module, the slave station type needs to
be configured. For details, please refer to "PEB Operation Manual"
IEB Used for inCube20/21/22 control cabinet to expand CANopen interface, after the
control cabinet expands this interface, the slave station type needs to be configured
Used for inCube10/12 and ARC4 control cabinets to extend the CANopen interface.
MFDB After the control cabinet expands this interface, the slave station type needs to be

configured

Otai EtherCAT welding

Used to build a welding workstation, the slave station type needs to be configured

machine after the control cabinet is connected to the Otai EtherCAT welder
MICBF The internal function modules of inCube2$ control cabinet are automatically
configured by software, without manual configuration by users
Used for sensor drag and teaching function, the slave station type needs to be
HPS_FT configured after the control cabinet is connected to the HPS_FT six-dimensional
force sensor
Used for the sensor drag and teaching function, the slave station type needs to be
WRIST configured after the control cabinet is connected to the WRIST six-dimensional force

sensor
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Slave type Description
ACRC_MB analog interface, expansion analog interface of collaborative robot main
ACRC_MB_AO - ¢! xpans ¢! N '
control board
ACR EXT ACR MB external axis interface, collaborative robot main control board expansion
- external axis interface
ENP 10 Adapt the internal functional modules of inCube20, the difference from ENP is that
- this module only supports 10 functions.
MCBS20 The internal functional modules of inCube2X control cabinet are automatically
configured by the software without the need for manual configuration by the user.
BDI Universal 16-channel digital input module, using Modbus communication interface.
BDO Universal 8-channel digital output module, using Modbus communication interface.
Magmit Welding Machine Magmit Welding Machine
IEB_DEC inCube2X module only supports absolute value encoders
BDI04S Universal 48-channel digital input and output module, using Modbus
communication module, dedicated module inside the Siling control cabinet

Table 8-5 Description of PLC slave configuration

Name Description

Voltage type

AQ signal type
Current type

Voltage type

Al signal type
Current type

ov-10v

0V -5v

Signal range -10v -10V

4mA -20mA

OmA -20mA

Resolution 12bit~20bit ,9 kinds

Click the "0 Address Mapping" button in the lower left corner of the "Configure PLC
Slave-2" interface, and the "PLC Slave-2 Address Mapping" interface will pop up. You can
see DO (digital output) and DI (digital input) on this page.) Start logical address and end
logical address, as shown inFigure 8-23

PLC slave station-2 address mapping X

NO |Otype Physical addrhead Physical addrend | Logical addrhead Logical addrend

10 address mapping

Figure 8-23 10 address mapping of PEB module

Step3.After restarting, in the main interface of the teach pendant, click "System > System Configuration > PLC Slave
Configuration" option to enter the "PLC Slave Configuration" interface shown in Figure 8-24, the serial number is

The PLC slave type of 2 has been successfully configured as "PEB".
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PLC Slave Configure X

NO  PLC Slave type Operation

1 MCBF Configure
2 IP_EB Configure |
3 Not Configured Configure
4 MNot Configured Configure
5 Not Configured Configure
6 Not Configured Configure
7 MNot Configured Configure

Figure 8-24 The type of PLC slave with serial number 2 is configured as "PEB"

Configuring PLC slave stations2

PLC slave station type = PEB

NO AO signal type AO signal rangeResolution

1 | None ¥ 0~10V ¥ 12 bit
None ¥ 0~10V ¥ 12 bit
None ¥ 0~10V ¥ 12 bit
None ¥ 0~10V ¥ 12 bit
None ¥ 0~10V ¥ 12 bit
None ¥ 0~10V ¥ 12 bit

(= BN &) I - S &% B (N ]

10 address mapping

Figure 8-25 "Configure PLC Slave-2" interface
8.3.5  Drive parameter configuration

The user cannot change the drive parameters by himself. If you need to change it, you must contact the company's

after-sales personnel to assist in the change.

8.3.6  Network configuration

v

v

v

Y

1

(= BN &) I - S &% B (N ]

None
None
None
None
None

None

v

v

v

v

0~10V
0~10V
0~10V
0~10V
0~10V
0~10V

v

v

v

v

v

v

Cancel

12 bit
12 bit
12 bit
12 bit
12 bit
12 bit

NO Al signal type Al signal range Resolution

v

v

v

v

v

v

Y

b 4

Confirm

On the main interface of the teach pendant, click the "System > System Configuration > Network Configuration" option,

and the "Network Configuration" interface shown in Figure 8-26 will pop up, and each user's network port can be

configured through this interface. Click the icon of any user network port, and the "User Network Port Settings"

interface as shown in Figure 8-27 pops up, through which the IP address, subnet mask and gateway of the user's

network port can be set.

Network Configuration X

User Network

(3 || 0@ || [a

Jnconnectec Jnconnectec Jnconnectec

Figure 8-26 "Network Configuration" interface
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User interface 1 settings

IP address 192.168.1.1
Subnet mask 255.255.255.0
Gateway 192.168.1.11
Save
Figure 8-27 "User network port settings" interface
8.3.7 Analog trigger

On the main interface of the teach pendant, click "System > System Configuration > Analog Trigger" option, the
"Analog Trigger" interface as shown in Figure 8-28 will pop up. For the setting description in the interface, please refer

to Table 8-6.

Analog Trigger < IO O X

L i W

[] 1sEnabled  [] Auto Enable
Actions TOGGLE h

Channel 1 Channel 2 Channel 3 Channel 4
Type UserDl ~ Type Type UserDl ¥ Type UserDl ~

Port Port Port Port

Save Refresh

Figure 8-28 "Analog trigger" interface

Table 8-6 "Analog Trigger" interface setting instructions

Name Description

Corresponding to the "analog trigger button 1/2/3" that can be set in the function key
"F1/F2/F3" in Figure 8-17

"Button 1-3" tab Note: A single analog trigger button allows control of multiple I0s (maximum number of
channels: 4)

Please refer to chapter 8.3.2 for the setting method of "analog trigger button 1/2/3"

If checked, it will respond to the key press; otherwise, it will not respond to the key press

"Enable" checkbox . .
and give a prompt in the message bar

In automatic mode, you need to turn on "Allow automatic mode" to respond to the analog 10
button; otherwise, it will not respond to the button action and give a prompt in the message

"Allow automatic mode" bar

checkbox In the "other mode", the analog trigger function and the program are simultaneously
effective for 10 control

When the analog trigger function is turned on and the program is running:
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Name

Description

u Actual DO: respond to the program's control of DO (that is, in any case, the state of
DO can be controlled by the program, such as: setdo)

u Actual DI: Does not respond to these external signals. The state of analog DI shall
prevail, and a "Prompt" window will pop up: "The DI port with logical address... has
been configured for analog 10 button triggering and cannot continue to respond to
external signals. Continue to run?" (Note: ... represents all DI port numbers that are
configured to take effect)

Perform actions

Switch:
u It was high level state before, switch to low level state

u It was in low level state before, switch to high level state

Set to 1: Regardless of the previous level state, the state is set to true (high level state)

Set to 0: Regardless of the previous level state, the state is set to false (low level state)

Press/release: the specific performance depends on the |0 state before triggering

When the level state is high, it becomes low after pressing, and it returns to high when
released

When the original level state is low level, it will become high level after pressing, and it will
return to low level after release.

Pulse: The specific performance depends on the 10 state before the trigger

Each press changes the state and outputs a pulse. If it is originally high, it will output a low-
level pulse for about 1s after pressing it once; if it is originally low, it will output a high-level
pulse for about 1s after pressing it once

"4-way" 10 area
frame

type Can trigger two types of signals, user DI and user DO
port .

Set the port number corresponding to the selected user DI/DO
number

save

Save only the content in the current page

Refresh

Restore to the last saved state of the current page

8.4 Appearance and invididualization

Operation steps:

Step1.0n the main interface of the teach pendant, click "System > Appearance and Personalization" option to enter the

"Appearance and Personalization" setting interface as shown in Figure 8-29, screen saver time, lock screen time,

language, The interface style and background picture can be set here (see Table 8-7 for each item description).

Step2.After the setting is completed, click the <Apply> button, and the "System settings have been changed" prompt

box as shown in Figure 8-30 will pop up to complete the setting; if you click the <Refresh> button, it will return

to the initial setting.
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Appearance and Individualization X

Show sidebar

Screensaver Time: = OMinute
Lock screen time: Don'tlock the screen ¥
Language: English v

Interface Style: Light theme v

Background Picture Settings
@ Defaultimage (O Custom image

| Import Picture

Picture types :

png, jpg, bmp, jpeg, gif
Picture size : 800*500

Refresh Applicate

Figure 8-29 "Appearance and Invididualization" setting interface

promt X

System settings have been
changed.

Yes

Figure 8-30 "System settings have been changed" dialog box

Table 8-7 Description of "Appearance and Invididualization" interface

Name Description

Show sidebar To display or hide the sidebar

Screensaver time The screen saver trigger time can be changed via the system soft keyboard.

Lock screen time The time required to trigger the lock screen function can be set.

Language To display or modify the currently supported languages. Chinese by default

Interface style To display or modify the currently supported theme styles. Dark theme by default
Background picture The user can use the default background picture or customize the desired picture. The type
setting and size requirements of the picture are shown below.

8.5 User and password

8.5.1 Password change
Operation steps:

Step1.0n the main interface of the teach pendant, click "System > User and Password > Change Password" option, and

the interface as shown in Figure 8-31 will pop up.
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Change password:

® |oEM
A Enter password
) Enter new password

) Enter new password again

Confirm

Figure 8-31 Modify password interface

Step2.The user can first enter the new password according to the prompt in the text box. After the input is completed
(refer to Figure 8-32), click the <Confirm> button, and the "prompt" box of "Password updated Successfully!" as

shown in Figure 8-33 will pop up, The password is changed successfully.

Change password:

¥ OEM

I
P [evece
P [eeveee

Confirm

Figure 8-32 Password input complete interface

Prompt X

@ Password updated successfully!

Yes

Figure 8-33 "Modify the password successfully!" "Prompt" box
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8.5.2

8.6
8.6.1

Switch to operator

In the main interface of the teach pendant, click "System > User and Password > Switch to Operator" option, the user
can quickly switch the current identity to the operator (Operator), without the need to "log out" and other operations,
After the switch is successful, the "Message Bar" of the system displays "Switched to Operator", as shown in Figure 8-

34.

v O O @i R Foegrounc (@ WORLD [ o0 g W 09:3642

conT 39 |BO 09:36:38 Switched to Operato & B = S 1

B3 r Run  Monitor  File  System Expand

Figure 8-34 The message bar shows that it has been switched to operator authority
System and update
System message
On the main interface of the teach pendant, click "System > System and Update > System Information" option to enter

the "System Information" interface shown in Figure 8-35. The interface contains detailed information such as version,

time, authorization, storage, and IP. For instructions, please refer to Table 8-8.

Coordinate system measurement & RS E] X
Version information A
HMI software 2.6.5.231010_rc =
HMI platform 2.2.190111 T
ARCS software 2.6.5.231010_rc
ARCS algorithm library 2.6.5.230620
ARCS algorithm library interface 2.6.5.230510 —
ARCS database 2.6.5.230327 —
ARCS platform 1.7.191031
Safety module firmware 2.0.170901
INT 1.3.170601
EEPROM 1 ARCCD10_DCB 2.2.171221 v
DCB firmware 2.2.180308
ARM 1.5.190117
Communication module firmware 2.8.221010
Time information v

Figure 8-35 "System Information" interface

Table 8-8 Description of "system information"

Name Description

It contains information such as the currently used HMI version number, controller RC version number,

Version information L . .
communication card firmware version number, etc.

Time information It contains information such as cumulative enable, cumulative startup, cumulative action time, etc.
Authorization It contains information such as remaining usage times, accumulative time, and absolute time with
information authorized equipment ID, ARCS and HG.
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Name Description

Storage o . -,

) . It contains information such as total system space, used system space, remaining system space, etc.
information

IP information You can view HMI, ARCS and user IP information

8.6.2 \Version update
8.6.2.1 HMI upgrade

Operation steps:

Step1.0n the main interface of the teach pendant, click "System > System and Update > Software Update" option, the

"Select Version" list box pops up, as shown in Figure 8-36.

Select Version X

Parent Folder / S =
Name \ Size Type Dat
" usersubprog Folder 200
= usB Folder
= script Folder 200
= screenshot Folder 200
= log Folder 200
= backup Folder 200
File Name Select

Figure 8-36 "Version Update" interface

Step2.As shown in Figure 8-37 switch the path to the path where the HMI upgrade file is located, select the HMI
upgrade file, click <Select> button to pop up "Upgrade AIR-TP to ****?" dialog box in Figure 8-38, and click
<Yes> button. When "Please power off and reboot to complete the HMI upgrade!" dialog box in Figure 8-39 pops

up, click <Yes> button to restart the control cabinet to complete the HMI upgrade.
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Select Version x

Parent Folder 3.201027_rc/install/HMI ™ &

Name \ Size
air-tp_2.6.3.201027 _rc.update 229 MB

4|l Il 4

File Name Select

Figure 8-37 Path where HMI upgrade file is located

Prompt X

® Upgrade air-tp to 2.6.3.201027 _rc?

Yes Cancel

Figure 8-38 "Upgrade HMI to the corresponding version" dialog box

Install upgrade X

Please power off and reboot to
complete the HMI upgrade!

Yes

Figure 8-39 "Power off and restart to complete HMI upgrade" dialog box

8.6.2.2 ARCS upgrade

Operation steps:

Step1.0n the main interface of the teach pendant, click "System > System and Update > Software Update" option, and

the "Select Version" list box pops up, as shown in Figure 8-40.
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Select Version

Parent Folder / S -
Name \ Size Type Dat
E usersubprog Folder 200
== usB Folder
" script Folder 200
" screenshot Folder 200
" log Folder 200
™ backup Folder 200

4l Il 4

File Name Select

Figure 8-40 "Select Version" interface

Step2.As shown in Figure 8-41, switch the path to the path where the ARCS upgrade file is located, select the ARCS
upgrade file, click <Select> button to pop up "Upgrade arcs to the corresponding version?" dialog box in Figure

8-42, and click <Yes> button.

Select Version X

Parent Folder 110_rc/Instal/ARCCD10 ™ &

Name V

. arcs_2.6.5.231010_rc_ ARCCD10.update

T >

File Name 010_rc ARCCD10.update = Select

Figure 8-41 Path where ARCS upgrade file is located
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@ Upgrade arcs to 2.6.5.231010_rc?

Yes Cancel

Figure 8-42 "Are you sure to upgrade ARCS to the corresponding version" dialog box

Step3.Pop up "Upgrade the Database Option" interface shown in Figure 8-43, configure the options according to the
needs (for details, please refer to Table 8-9. You can only select one of the first 2 items in the table, and the last

three items can be selected in multiples), and then click <Yes> button.

Configuration Upgrade Options X

@ Only upgrade new added or deleted
(O Complete upgrade

No. db_table import
1 configuration parameters
Yes

Figure 8-43 "Upgrade Database Option" interface

Table 8-9 Description of "Upgrade Database Option"

Num Name Description
Compared with the database before the upgrade, the upgraded database only adds
Only update new or ) o
1 deleted or deletes parameters, and does not change the parameter content (this option is
generally checked by default)
After the upgrade, the database in the upgrade file completely replaces the original
2 Complete updated database. This option will cause the parameter values in the original database to be
initialized. Use it with caution
Confiauration It needs to be used in conjunction with the first and second options to upgrade the
Igurat
3 aran?eters parameter configuration. "Configuration parameters" option is checked by default,
P if unchecked, no parameter configuration upgrade will be performed

Step4d.When "Please power off and reboot to complete the ARCS upgrade!" dialog box in Figure 8-44 pops up, click

<Yes> button to restart the control cabinet to complete the ARCS upgrade.

Install upgrade X

Please power off and reboot to
complete the ARCS upgrade!

Yes

Figure 8-44 "Please power off and restart to complete the ARCS upgrade!" prompt box
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8.6.3 Firmware upgrade

The firmware update function can complete the upgrade of DCB, CCB and MF firmware versions and the upgrade of

corresponding configuration files.

8.6.3.1 Standard cabinet firmware update

When the control cabinet is a standard cabinet, the update of the MF firmware version is taken as an example to

describe the update process.
Update process:

Step1.Before MF firmware upgrade, you need to configure the PLC slave. For the specific method of "PLC Slave

Configuration", please refer to Section 8.3.1.

Step2.Select "System> System and Update> Firmware Upgrade" option to pop up "Select Firmware" dialog box in
Figure 8-45, find the path where MF firmware upgrade file is located and highlight the upgrade file, and click

<Select> button.

Select Firmware X

Parent Folder |/ 5 =
Name \ size Type Dat
= usersubprog Folder 201
= uss Folder
1 script Folder 202
9 screenshot Folder 202
1 backup Folder 201
File Name Select

Figure 8-45 "Select firmware" interface

Step3.Pop up "Upgrade" window shown in Figure 8-46, find "PLC_MF" option in "Equipment Selection", and then click
<Start Update> button. Pop up "Upgrade2---MF ***? " dialog box in Figure 8-47, and click <Yes> Button to pop

up the upgrade progress bar. The MF file upgrade will take about 30s.
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Device sele

2—-PLC MF11.10.15112 ~

Upgrade pr

f%

irt updati

Figure 8-46 "Upgrade" window

Version Upgrade X

@ Upgrade2—PLC MF1
1.10.151124T01.10.20151124 ?

Yes Cancel

Figure 8-47 "Are you sure to upgrade MF to the corresponding version" dialog box

Step4.After upgrade, pop up "Please power off and reboot to complete the PLC upgrade!" dialog box in Figure 8-48,

click <Yes> button, restart the control cabinet and MF to complete the MF firmware upgrade.

Install upgrade X

Please power off and reboot to
complete the PLC upgrade!

Yes

Figure 8-48 Prompt box

The method of updating other firmware of the standard cabinet is the same as that of MF. No further
description is given here. For the functions of DCB, CCB and MF firmware, please refer to "Manual of XX
Prompt Control Cabinet".

8.6.3.2 Compact cabinet firmware update

When the control cabinet is a compact cabinet, the update of the DCB firmware version is taken as an example to

describe the update process.
Update process:

Step1.Select "System> System and Update> Firmware Update" option to pop up "Firmware Update" interface shown in

Figure 8-49.
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Firmware upgrade X

@ Update firmware () Update configuration file

Please choose a slave station

| EtherCAT Slave CCB ~ |

Upgrade file
Please select the upgrade file Browse

Yes Cancel

Figure 8-49 [Firmware Upgrade] interface

Step2.As shown in Figure 8-49, select "Upgrade File", select "DCB" as slave, and then click <Browse> button to pop up
"Please select the upgrade file" dialog box, as shown in Figure 8-50. Find the path where the DCB firmware

upgrade file is located, select the upgrade file, and click <Select> button.

Please select the upgrade file

Parent Folder /USB/sda4 *» =

Name v s A
= HMI
7 ccNp

= ccne

= ARC
P 1274503

=

. 123

[

- ECATFW_CCB_1.5.190117.bin 4(

4l 4

File Name FW_CCB_1.5.190117.bin = Select

v

Figure 8-50 "Please select the upgrade file" dialog box

Step3.After "Are you sure to upgrade?" dialog box in Figure 8-51 pops up click <Yes> button to pop up the upgrade

progress bar. The CCB file upgrade will take about 1 min.

Prompt X

@ Are you sure to upgrade?

Yes Cancel

Figure 8-51 "Are you sure to upgrade?" dialog box
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Step4.After upgrade, "Please power off and reboot to complete the upgrade!" dialog box in Figure 8-52 click <Yes>

button, and power off and restart to complete the DCB firmware upgrade.

Install upgrade X

Please power off and reboot to
complete the upgrade!

Yes

Figure 8-52 "Please power off and reboot to complete the upgrade!" dialog box

The method of updating the CCB and "Configuration File" is the same as that of the DCB. No further

description is given here.
Prompt

8.6.4 Platform update
Update process:

Step1.0n the main interface of the teach pendant, click "System > System and Update > Choose Platform Version"

option, the "Choose Platform Version" list box pops up, as shown in Figure 8-53.

Choose platform version X
Parent Folder / S =
Name \ size Type Dat
= usersubprog Folder 200
= uss Folder
= script Folder 200
E screenshot Folder 200
= 1og Folder 200
1 backup Folder 200
File Name Select

Figure 8-53 "Select platform version" list box

Step2.Switch the path from Figure 8-54 to the path where the platform upgrade file is located, select the platform
upgrade file, click the <Select> button, and the "Upgrade os to **?" prompt dialog box shown in Figure 8-56 will

pop up, Click the <Yes> button.
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Choose platform version

Parent Folder 1/2.6.3.201027_rc/install = &

Name T Size

" systemParamAutoTest

= sDk

E ReleaseMNotes

E ProgramDoc
" palletize_xenomai

1| »

E palletize_quick_xenomai
5 HMI_x86
i

1l 4

File Name Select

Figure 8-54 "Please select upgrade file"list box

Choose platform version

Parent Folder /2.6.3.201027 rc/install ™ =

Name T Size Y

0s_2.2.200814_ARCSCARA.update 44,

BN os 22200814 ARCCD20.update 44
0522200814 ARCCD10.update  44.
0s_2.2.200814_ARC4.update 44,

4l

10 4

File Name _2.2.200814_ARCCD20.update = Select

Figure 8-55 The path of the platform upgrade file
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Prompt X

@ Upgrade os to 2.2.2010147

Yes Cancel

Figure 8-56 "Upgrade os to **?" prompt dialog box

Step3.After the upgrade is completed, the "Please power off and restart to complete the ARCS platform upgrade!"
prompt box as shown in Figure 8-57 pops up. After clicking the <Yes> button, power off and restart to complete

the platform update.
Install upgrade X

Please power off and restart to
complete the ARCS platform
upgrade!

Yes

Figure 8-57 "Please power off and restart to complete the ARCS platform upgrade!" prompt box

8.6.5  Export configuration
The export configuration function can complete the export of DCB and CCB configuration files.
Specific process:

Step1.0n the main interface of the teach pendant, click "System > System and Update > Export Configuration" option,

and the "Save Configuration" interface as shown in Figure 8-58 pops up.

Save Configuration X

Please choose a slave station
ARCCD_DCB ~
Save Path

Browse

Ok Cancel

Figure 8-58 Export Configuration File

Step2.Select "D_DCB" or "EtherCAT Slave CCB" as slave, click <Browse> button, select the save path, then click <Yes>

button to pop up "Save configuration or not?" dialog box in Figure 8-59 and click <Yes> button.
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Prompt X

@ Save configuration or not?

Yes Cancel

Figure 8-59 "Save Configuration" dialog box

Step3.The message bar prompts "EEPROM configuration file has been saved!", as shown in Figure 8-60. Then the

configuration file is exported to the selected path.

v ® 0O ™ Ri Foegrounc [ ® worLD [ o0 6w 160344

- ~ne . LW
4} cont 3% O 16:03:33 EEPROM config file C» — S
¥ off

g (i erevd) szl Run Monitor File System  Expand

Figure 8-60 "Configuration file is exported successfully" prompt message

8.6.6  Authorized import

When the user is restricted by the trial period or needs to activate the extended feature pack, the authorized file
(License) officially released by Peitian must be imported for activation. Related operations such as feature packs are not
currently supported.

8.7 Restart and logout

8.7.1 Logout

On the main interface of the teach pendant, click "System > Restart and Logout > Logout" to log out the current user

identity and return to the login interface. The user needs to log in to the teach pendant again.

After logout, the "Workobject Coordinate System" and "Tool Coordinate System" will not be

- affected.
Caution

8.7.2 Lock screen

On the main interface of the teach pendant, click "System > Restart and Logout > Lock Screen" option to quickly lock
the current operation page and display the login interface to prevent misoperation. At the same time, the user can log in

to the current identity again with a password, or switch to another identity to log in.

8.7.3 Remote shutdown

In order to protect the device more safely, the "remote shutdown" option is set. Remote shutdown is soft
shutdown, and the difference between directly turning off the power switch of the control cabinet is similar to

Prompt the difference between turning off the computer by pressing the power and turning off in the start bar.

On the main interface of the teach pendant, click "System > Restart and Logout > Remote Shutdown" option to enter

the "Remote Shutdown" interface as shown in Figure 8-61, click the <Yes> button to close the control system at the
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same time, the teach pendant will also be closed; click the <Cancel> button to abandon the remote shutdown

operation.

Remote shutdown X

Are you sure to close the control
system?

Yes Cancel

Figure 8-61 "Remote Shutdown" interface

8.7.4  Shielded teach pendant (ARC4 control cabinet)

When using the ARC4 control cabinet, on the main interface of the teach pendant, click on the option [System/Restart

and Logout/ Lock screen] to enter the [Lock Screen] interface as shown in Figure 8-62. In the middle of the interface, it
displays the prompt message 'The teach pendant has been locked, the emergency stop function of the teach pendant is
invalid, please unplug the teach pendant in time'. At this time, clicking the <Unlock> button will not unlock it. You can
switch to the interface shown in Figure 8-63 by clicking on the < Enable the teach pendant> in the upper left corner of

the interface, and then click the < Unlock> button to re-enter the main interface of the teach pendant.

I System Settings

t System Upgrade

Import Authorize

Configure IP q w e r t Y u i o p
Restore ARCS
a s di f 9 h ) k | B
Restore HMI
.
save file it Z X C V b n m A &
Enable HM
) 1=
Demonstrator has been
blocked.the emergency stop
function is invalid.Please unplug it { } [ ] ? > ’ “
Unlock
<1 >0 28 NI @l BN ESN (061 BAY K
Local:213.65.69.10 o | \ L ] S N (Engs
RC:213.65.69.1 =

HMI Version:2.6.5.231010_rc
ARCS Version:26.5231010_rc
MachinelD:eb:7a:52:78:¢c0:46

Figure 8-62 Teaching pendent [Lock Screen] Interface 1
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I System Settings
t System Upgrade

Import Authorize

Confi 1P
onfigure 5 (W U () W (W PR
Restore ARCS
Restore HMI alsldlslalh J K |
save file "
Block HM shit Z X C V. b n m A &
V4 password
% =117 =l ) 4 v »
Unlock 1 P11 o .

Eng.
=

Local:213.65.69.10 |
RC:213.65.69.1

HMI Version:26.5.231010_rc

ARCS Version:2.6.5231010_rc
MachinelD:eb:7a:52:78:c0:46

Figure 8-63 Teaching pendent [Lock Screen] Interface 2

8.8 Developer
8.8.1 Log assistant

On the main interface of the teach pendant, click "System > Developer > Log Assistant" to open the "Log Assistant"

interface as shown in Figure 8-64.

Log Assistant

None i Configuration

Figure 8-64"Log Assistant" interface

Click the drop-down list in the top left corner in Figure 8-64 to pop up the 4 display content types in Figure 8-65. For

details, please refer to Table 8-10.

Log Assistant

None v Configuration

Real-time message
Historical message
Debug command

Figure 8-65 Display content list

234



AIR-TP teach pendant operation manual

System

Table 8-10 Description of "Display Content"

Name

Description

None

It represents that no information will be output in "Log Assistant" interface

Real-time message

It represents that real-time operation message will be output. For details, please refer to Section
8.8.1.1

Historical message

It represents that the historical messages recorded by the system will be output. For details,
please refer to Section 8.8.1.2

Debug instruction

It represents that the system data information obtained through some debugging instructions
will be output. For details, please refer to Section 8.8.1.3

Click <Configuration> button in the top right corner in Figure 8-64 to pop up the log assistant "Settings" interface

shown in Figure 8-66. The interface can configure "Source", "Message Purpose" and "Tracking Level". For details,

please refer to Table 8-11. After setting, click <Applicate> button and then click <Yes> button to complete the

configuration.

Source
HMI log ARCS log
HMI alarm ARCS alarm
HMI tracking ARCS tracking

Message purpose

O NCIC1ES

Log-> File [] Log-> Terminal

Log -> HMI Alarm -> File

Alarm -> Terminal [] Alarm -> HMI
Tracking -> File O Tracking -> Terminal

Tracking -> HMI

Tracking level Info v

Applicate Cancel Yes

Figure 8-66 Log assistant "Configuration" interface

Table 8-11 Description of "Configuration” interface

Name

Description

Source

It mainly includes log information, warning message and tracking information from HMI; log information,
warning message and tracking information from ARCS.

Message
Purpose

The obtained message is output to the file (the log file in the/log/log directory)

The obtained message is output to HMI (log assistant interface)

The obtained message is output to the terminal (usually used by R&D personnel for debugging, and not used by
the user)

Tracking level

It will be used together with "HMI Tracking" and "ARCS Tracking" options in the message source
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8.8.1.1

Name Description

Never
Fatal
Critical
Error
Warn

Debug
Realtime

Figure8-67"Tracking Level" interface

If "HMI Tracking" or "ARCS Tracking" in "Message Source" is checked, you need to specify the tracking level.
As shown in Figure8-67, the tracking level is increasing from Never to Realtime. If the specified tracking level is
Critical, the output tracking information will include Critical and Fatal below Critical, and if the specified
tracking level is Realtime, the output tracking information will include Realtime and all levels below Realtime.

Real-time message

In addition to the existing "Configuration" options, the "Real-Time Messaging" interface (see Figure 8-68) also includes
the "Message Type", "Source" and "Empty" options. For details, please refer to Table 8-12. When selecting "Message

Type" and "Source", you must ensure that the corresponding "Source" has been set in the configuration.

If you want to print "real-time messages" to the log assistant interface, you also need to set the "message
purpose" in the "configuration" interface to HMI, such as selecting "Log -> HMI", "Alarm -> HMI" or
Prompt "Tracking- >HMI" to display the corresponding "real-time message" on the log assistant interface.

Log Assistant

Real-time message ¥  Message type Source All w7 Empty Configi
Qi

Alarm
Trace

Figure 8-68"Real-Time Message" interface

Table 8-12 Description of "Real-Time Message" interface

Name Description

"Log" represents the output of real-time operation information on the interface; "Warning" represents the
Message type output of warning message; "Tracking" is an option used by the developer for debugging, and mainly outputs
the auxiliary debugging information added by the developer during operation.

Source Include the options such as all, ARCS only and HMI only

Empty To clear all messages output to the log assistant interface

8.8.1.2 Historical message

In addition to the existing "Configuration" option, the "Historical Message" interface (see Figure 8-69) also includes

"Message Type", "Empty " and "Page Turn" options.

Different from "Real-Time Message", the display of "Historical Message" does not need to select the corresponding
message source and message destination in "Configuration" interface. After selecting "Message Type" shown in Figure

8-69 and clicking <Page Turn Right> button, the corresponding type of "Historical Message" will be displayed. Clicking

236



AIR-TP teach pendant operation manual System

<Empty> button will clear the content displayed in the log assistant interface. Click <Page Turn Right> button again to

display "Historical Message" again.

Log Assistant

Historical message '| Messagetype Log ¥ << > Empty Configuration

2019-11-13 10:25:51:[ARCS]:[2][7009][833][5.833]
2019-11-13 10:25:51:[ARCS]:[2][7009][833][4,833]
2019-11-13 10:25:51:[ARCS]:[2][7009][833][3,833]
2019-11-13 10:25:51:[ARCS]:[2][7009][833][2,833]
2019-11-13 10:25:51:[ARCS]:[2][7009][833][1,833]
2019-11-13 10:23:51:[ARCS]:[0][3014][0]0
2019-11-13 10:19:09:[ARCS]:[0][3038][0]]]
2019-11-13 10:18:50:[ARCS]:[2][8002][0][]
2019-11-13 10:18:50:[ARCS]:[2][7009][833][6,833]
2019-11-13 10:18:50:[ARCS]:[2][7009][831][5,831]
2019-11-13 10:18:50:[ARCS]:[2][7009][831][4,831]
2019-11-13 10:18:50:[ARCS]:[2][7009][833][3,833]
2019-11-13 10:18:50:[ARCS]:[2][7009][831][2,831]
2019-11-13 10:18:50:[ARCS]:[2][7009][833][1,833]
2019-11-13 10:18:47:[ARCS]:[2][5001][0][1,1]
2019-11-13 10:18:41:[ARCS]:[2][5010][0]]
2019-11-12 16:07:53:[ARCS]:[0][3020][0][1 ./home/ae/script/654 1-load-cost-much-time/damo8.arl]

Figure 8-69 "Historical Message" interface

8.8.1.3 Debug instruction

In addition to the existing "Configuration" options, the "Debug instruction" interface (see Figure 8-70) also includes the

"Instruction Input" and "Clear Historical commas" options.

Enter the instruction to be sent in "Instruction Input Box" and click <Send> button. The instruction will be displayed on
the log assistant interface. The information obtained by some instructions will be displayed on the log assistant
interface, and the information obtained by some instructions will be directly output to the txt file. Clicking <Clear

historical instructions> button will clear all the contents displayed in the log assistant interface.

Log Assistant

Debug command ~ Clear history commamds Configuration

2019-12-10 10:46:43:logdata on 0x8

2019-12-10 10:46:43:

2019-12-10 10:46:49:logdata off

2019-12-10 10:46:49:

2019-12-10 10:46:55:get

2019-12-10 10:46:55:Total interp times :3.81532e+06 / Invalid interp times :0 / Interp run time
exception times :0 / Data hungry times :0 / Command buffer min len :0 / Max interp period :2154.12 us /
Max interp spend :262.602 us / Average interp spend :37.0531 us / Max normal interp thread spend
1196.218,201.009,694.749,727.131,907.797 us / Max hg interp thread spend :0,0,0,0,0 us /

Command Send

Figure 8-70"Debug Instruction" interface
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Prompt

"Debug instruction" is used by R&D personnel for debugging and is usually not open to the user.
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Extension

9.2

9.3

9.4

9.5

9.6

Feature pack management

In the function package management, the installation, upgrade, uninstallation and authorization of function packages

such as palletizing, bending and arc welding can be realized.
Vision
For details about vision system, please refer to the relevant manuals of the company:

m  "Vision System Fast Import Manual"
m  "Visual Application Scheme Design"
®m  "AEIV User Manual"

Classic palletizing

For the detailed usage of "Classic Palletizing Function", please refer to our "Classic Palletizing Function Package

Manual".
Convenient edition palletizing

For the detailed usage of "Convenient Edition Palletizing Function”, please refer to our company's "Convenient Edition

Palletizing Function Package User Manual".
Bending
For details about "Bending Function", please refer to "Operation Instructions for Bending Feature Pack" of the company.

Arc welding

For details about "Arc Welding Function", please refer to "Operation Instructions for Arc Welding Feature Pack" of the

company.
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10 Advanced functions

10.1 Wrist singularity automatic avoidance function
10.1.1 Overview of Singularity

Singularity refers to some special poses of the robot. When the robot is in these poses, the speed of the end in a certain
Cartesian direction will result in an infinite speed of a joint of the robot. Therefore, when the robot reaches a singular

point, it will cause an axis overspeed warning.

There are three types of robot singularities:

Singularity of shoulder

The shoulder singularity occurs when the center of the robot wrist and the J1 axis joint are on the same line, as shown

in Figure 10-1. In this case, the joint axis 1 and 4 will try to rotate 180 degrees immediately.

Figure 10-1 Contents of the singularity of the shoulder

Singularity of elbow

When the center of the robot wrist is on the same plane as the joint axes 2 and 3, a singularity of elbow will be
generated, as shown in Figure 10-2. The singularity of the elbow looks like the robot "stretched too far", causing the

elbow to lock in a certain spatial position.
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Figure 10-2 Contents of singularity at elbow

Singularity of wrist

When the two wrist axes (joint axes 4 and 6) of the robot are on the same straight line, a singular point of the wrist will

be generated, as shown in Figure 10-3. This may cause these joints to try to rotate 180 degrees immediately.

Figure 10-3 Contents of the singularity of the wrist
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For shoulder singularity and elbow singularity, as long as the robot's working range is limited, it can be easily avoided.
However, wrist singularity may occur in almost all positions of the robot's work area. When the robot passes the wrist
singularity or near it, the J4 axis and J6 axis of the robot wrist axis will perform a large amount of rotation movement in
a short time, making the robot produce an extremely strange movement posture; If you limit the running speed of the
wrist axis at this time, it will cause the tool center point (TCP) to slow down, and the robot will also deviate from the

trajectory shown in the teaching.

In response to the wrist singularity, we have developed an automatic singularity avoidance function that can

dynamically avoid the singularity of the wrist in real-time.

By using the singularity automatic avoidance function, it is possible to avoid excessive rotation of the robot wrist joint
axis and smoothly pass through the singularity point of the wrist, thus maintaining a constant speed of the robot tool

center point (TCP).

10.1.2 Adapted models

10.1.3

The wrist's singularity automatic avoidance function is an advanced feature. For robot models that support this function,

please refer to Table 10-1.

Table 10-1 Robot model that supports wrist singularity avoidance function

NO. Robot model
1 AIR4-560A

2 AIR8-710A

3 AIR7-920B

4 AIR10-1420A
5 AIR20-1700A
6 AIR50-2230A
7 AIR165-2750A
8 AIR6-1450A

Avoidance method
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Figure 10-4 Contents of robot approaching singularity

In theory, robots cannot traverse singular points in their trajectory and will sound an alarm for overspeed when
approaching a singular point. The wrist singular point refers to the position where the 5th axis of the robot is 0 (J5=0).

Refer to Figure 10-4.

When it is necessary to traverse a position where the fifth axis is at 0 (J5=0) for lin, cir, and other Cartesian trajectory
movements, the robot will sacrifice some posture accuracy to ensure TCP accuracy, thus passing through singular

points.
10.1.4 Precautions

The wrist singularity avoidance function should pay attention to the following matters during use:

W The singularity automatic avoidance function is only limited to the handling tool application type (HandingPRO)
robots, and cannot be used at the same time for robots with additional functions such as linkage and tracking.

®  When using the singularity automatic avoidance function, the posture of the robot when it is moving is slightly
different from the posture when the function is not turned on.

10.1.5 Parameter configuration
Configuration steps:
Step1.Log in to the teach pendant with Teacher or above permissions.
Step2.In the main interface of the teach pendant, click the [System/Parameter Configuration] option.

Step3.In the [Channel] tab, select [Whether to turn on the automatic singular point avoidance function

(ENABLE_SINGULAR_AVOID)] and click the <Edit> button. As shown in Figure 10-5.
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Parameter Configuration

Value

Variable
HOME_DEFAULT_IN... Default Home Pose Index
+ HOME_POSITION Axis Position In Home Pose
+ AXIS_DELAY Axis's real delay between command and feedback
+ RESET_POS_THRE... Position reset threshold
+ MECH_UNIT_MODE... Mech Unit Model Alias
MAX_COM_VALUE Max compensation
REF_COM_VALUE Reference speed of compensation

ENABLE_SINGULAR... Enable auto singular avoid
FIRST_CMD_SPEED... First motion command speed limit

CONFIG_CHECK Check Target Configuration
TOOL_INDEX Tool Serial Number
SENS_TOOL_INDEX  Tool for drag or float of sensor

Refresh Edit Save

Figure 10-5 [Channel] tab

Reset

X

\ A

m

Step4.In the parameter configuration page that pops up, configure the value of [Value]. true means on, false means off,

and the default value is false. As shown in Figure 10-6.

Parameter Edit X

channel1.ENABLE_

Variable: g INGULAR_AVOID
Name: Enable auto singular avoid
Value: true ~

Unit:

Type: bool

Range: true, false

Effective way: Immediately
Authority: Teacher

Description:  Enable auto singular avoid

Yes Cancel

Figure 10-6 Parameter setting page

Stepb.After the configuration is completed, click the <Save> button to save the configuration.

10.2 Collision detection function

10.2.1

o function should contact the company before sending out the equipment.
rompt

Collision detection requires friction identification before leaving the factory. Customers who need to use this

Introduction to collision detection
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Collision detection function, that is, when the robot collides with peripheral equipment during operation (refer to Figure
10-7), it can be detected in an instant without the use of additional force sensors, and safety responses such as
shutdown can be made immediately. In order to minimize the damage to personnel and equipment caused by the

collision.

Figure 10-7 Contents of robot collision detection

The collision events that the collision detection needs to respond to include:

B The robot body collides.

B The tool installed at the end of the robot collides.

| | The collision detection function cannot completely avoid equipment damage. For example, if the robot is
running at full speed when a collision occurs, the damage is usually unavoidable.

| ] The collision detection function also cannot guarantee human safety. Therefore, be sure to take safety
measures such as using safety bars.

> Contact with the robot arm may cause personal injury or equipment damage.
anger

At present, the collision detection function of our company's products is only valid for robot axes, not for
external axes.

B If you want to guarantee the sensitivity, you need to notify our company before shipment.

10.2.2 Restrictions

The collision events that the collision detection function responds to include:
B Robot collides

B The tool installed at the end of the robot collides, etc.

When the following functions are turned on, the collision detection function is invalid (it is prone to false alarms and is

not recommended):

B Soft move

| Independent axis (infinite rotation axis)

10.2.3 Collision detection under program operation
In the program running mode, the detailed process of the user using collision detection is as follows:

Step1.Write a motion program in the program editor, insert collision detection instructions before and after the block
where collision detection needs to be performed, and specify the mechanical unit and collision detection

conditions for collision detection. See section 10.2.5 for details.

Step2.Click "Monitoring>Collision Detection" on the main interface of the teach pendant to open the [Collision

Detection Settings] interface, as shown in Figure 10-9;
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Step3.Select [Condition No] as "Auto Mode", the serial number of the automatic mode should be the same as the cid

parameter in the first step insert instruction. <Current state>change to the state of <Learn>;

Collision detection setting X

Codition No = Auto mode 15 .
Current state | Disable - Collision detection

Collision detection parameters
Collision threshold

J1 0.100 J4 0.100
J2 0.100 J5 0.100
J3 0.100 J6 0.100
Learn again

Figure 10-8 Collision detection learning setting interface

Step4.Repeatedly run the program according to the actual running rate to accumulate the data of the detected program,

and the collision threshold will be automatically updated according to the accumulated data;

Step5.When the collision threshold is no longer updated, change the [Current State] to the "Collision Detection" status,

and click <Save>;

Step6.Run the program and adjust the threshold multiple in Figure 10-9 according to the actual detection effect. If a

false alarm occurs, increase the threshold multiple. After the configuration is complete, click <Save>.

Step7.Set the DO in the collision condition, the behavior after collision and other parameters (see Table 10-2 for the

meaning of the parameters), and click <Save> after the configuration is complete.

Step8.Click <Save> and run the program.

Collision detection setting X

Codition No ~ Auto mode 15 ¥

Current state = Disable Learn

Threshold scale 2 1

Collision detection parameters
Collision threshold

J1 0.100 J4 0.100

J2 0.100 J5 0.100

J3 0.100 Jé 0.100
Action after collision Trajectory back v

Back time 100

is output do after enable @
is output do after Colli @

Collied DONo |0
Threshold scale

Save

Enable DO No

is repeat track

Figure 10-9 Collision detection setting interface
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Table 10-2 arameter Description

Parameter Description

Condition No Collision Detection Mode:
u [Manual mode] represents manual jog mode.

u [Auto Mode 1~16] represents the program running mode and the corresponding
condition number.

Current State Collision detection conditions, the values are as follows:
u Disable: The default state of collision detection function is invalid.

] Learn: After changing to learning state, run the detected program for the system to
obtain feedback data and learn.

] Collision detection: After learning, change to collision detection state.

Collision threshold | Collision threshold of axes 1-6. When it is judged that the external force of a certain axis is
greater than "collision threshold * threshold scale", it is judged that the axis is a collision. When
in the learning state, the threshold is updated according to the difference between the dynamic
model and the actual feedback current, so as to avoid false alarms caused by inaccurate
dynamic models.

Threshold scale The product of the single-axis collision threshold and the threshold scale is the actual threshold,
which is used to facilitate the customer to manually adjust the collision sensitivity.

Action after The behavior after collision, the values are as follows:

collision u Trajectory back: After a collision, the robot will retreat a certain distance according to the

original path.

u Power-off and emergency stop: After a collision, the robot stops in an emergency, and
the stop mode is stop1 (quick stop, the servo-controlled motor stops, and the brake is
applied, refer to Table 6-26).

n Pause program: After a collision, the program operation is paused.

| | Only hint: After a collision, only the prompt will be displayed in the "Message Bar".

Back time(ms) This parameter is used to calculate the retreat distance. After collision, the robot will retreat to
the position before the time according to the original trajectory.

Whether it is Whether it is output DO after enabled

output DO after

enabled

Whether it is Whether it is output DO after collision

output DO after

collision

Whether itis a Whether the trajectory of each run is completely repeated (for conveyor belts and programs with
repeat track logical judgment, the trajectory is not completely repeated, cannot be checked)

Enable DO No Output DO number of DO after collision detection is enabled. DO output is level output.
Collied DO No Whether to output DO after a collision is detected

Threshold scale Threshold multiple for repeating trajectories

10.2.4 Collision detection settings in JOG mode

For manual mode collision detection conditions, users only need two states: "collision detection" and "invalid". The

setting steps are as follows:
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Step1.Click "Monitor>Collision Detection" on the main interface of the teach pendant to open the [Collision Detection

Settings] interface.
Step2.Select [Condition No] as "jogmode", change [Current Status] to <Collision detection> status

Step3.Run the program and adjust the collision threshold based on the actual detection effect. If a false alarm occurs on

a certain axis, increase the collision threshold for that axis and click <Save>. Refer to Figure 10-10.

Step4.Click <Save> to complete the configuration.

Collision detection setting

Codition No = jogmode b

Current state | Disable Learn _
Collision detection parameters

Collision threshold Threshold scale

J1 0.100 J4 0.100

J2 0.100 J5 0.100

J3 0.100 J6 0.100
Action after collision Trajectory back »
Back time 100

is output do after enable Enable DO No
is output do after Colli Collied DONo |0

is repeat track [) Threshold scale | 3.000

Save

Figure 10-10 Collision detection settings interface

10.2.5 Instruction Description

ARL needs to provide the instruction to set the condition number of collision detection. Between the open and close

instructions, specify the condition number used for the learning/detection of this section of the program.

10.2.5.1 Enable collision detection command (startdetect)

Description
Command to enable collision detection.
Format
startdetect cid: , mu:
Parameter
Parameter | Name Meaning
Collision detection The value range is 0~16, as follows:
cid .
condition number ] 0: Represents the condition to enable manual jog mode in the program
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Parameter | Name Meaning

n 1-16: Indicates that the program operation mode corresponding to the
condition number is enabled in the program

mu Mechanical unit name The name of the mechanical unit that starts the collision detection function.

Insert instruction

The steps to insert a command are as follows:

Step1.In the program editor, open the program to be run, and insert the cursor before the block where collision

detection needs to be performed.

Step2.Click "Insert command>Auxiliary command>startdetect", and the [startdetect] setting interface will pop up. As

shown in Figure 10-11.
cid mu
Insert

Figure 10-11 The startdetect command parameter configuration interface

Step3.Configure the values of [cid] and [mu]. Click <Insert > to complete the instruction insertion.

10.2.5.2 Disable collision detection command (enddetect)

Description
Command to disable collision detection.
Format
enddetect mu:
Parameter
Parameter | Name Meaning
mu Mechanical unit name The name of the mechanical unit that starts the collision detection function.

Insert instruction
The steps to insert a command are as follows:

Step1.In the program editor, open the program to be run, and insert the cursor after the block where collision detection

needs to be performed.

Step2.Click "Insert Command>Auxiliary Command>enddetect" to pop up the [enddetect] setting interface. As shown in

Figure 10-12.
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enddetect X
mu

Insert

Figure 10-12 The enddetect command parameter configuration interface
Step3.Configure the value of [mu], and click <Insert > to complete the command insertion.

10.3 Jitter suppression function

10.3.1 Introduction to jitter suppression function

The jitter suppression function has a good suppression effect on the jitter generated by the robot during the start and
stop (acceleration, deceleration) process, and can improve the motion performance of the robot during the start and

stop (acceleration, deceleration) process.

10.3.2 Jitter suppression parameter configuration
Setting steps:
Step1.Use Teacher (teacher) and above authority to log in to the teach pendant.
Step2.0n the main interface of the teach pendant, click "System > Parameter Configuration" option.

Step3.In the [Robot] tab, select "Enable vibrate suppression (VIBRATE_SUPPRESSION_ENABLE)", and click the <Edit>

button. As shown in Figure 10-13.

Parameter Configuration X

__m__l «

Variable Value Unit Ty/i‘
DH_INDEX DH mdex 1 uin |
+ DH_PARAMETER_1 1DH mm,*® dh.
+ DH_PARAMETER_ 2 2DH mm,’ dh.
+ DH_PARAMETER_3 3 DH mm,°® dh_
+ DH_PARAMETER_4 4 DH mm,°® dh._
+ DH_PARAMETER_5 5DH mm,°® dh_
+ JOINT_STIFFNESS Axis stiffness N*m/rad dot
+ JOINT_VIBRATE_SP... Axis vibrate speed width - do{ — |
+ HG_FRICTION_SCALE Hg Friction Accommodation Coefficient st
+ CD_JOG_COND JOG collision detection condition Nm Col —
VIBRATE_FREQUE... Vibrate suppresion frequency 12 Hz doq? v ‘
4|l I >
Refresh Edit Save Reset

Figure 10-13 [Robot] tab

Step4.0n the parameter configuration page that pops up, configure the value of "Value". True means open, false means

closed, and the default value is false. As shown in Figure 10-14.
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]

Parameter Edit

NEHEEN robot.VIBRATE _
SUPPRESSION_ENABLE

Name: Enable vibrate suppresion or ni

Value: true

Unit:

Type: bool

Range: true, false

Effective way: Immediately
Authority: Teacher

Description:  Enable vibrate suppresion or

not

Yes Cancel

Figure 10-14 Parameter setting page

Stepb.In the "Robot" configuration interface, select "Vibrate suppression frequency (VIBRATE_FREQUENCY)", and click

the <Edit> button. As shown in Figure 10-15.

Parameter Configuration

——m——| « »

Variable Value Unit TB
DH_INDEX DH mdex 1 ui

+ DH_PARAMETER_1 1DH mm,® dh_

+ DH_PARAMETER_2 2DH mm,® dh.

+ DH_PARAMETER_3 3DH mm,® dh

+ DH_PARAMETER 4 4DH mm,® dh

+ DH_PARAMETER 5 5DH mm,® dh.

+ JOINT_STIFFNESS Axis stiffness N*m/rad dot

+ JOINT_VIBRATE_SP... Axis vibrate speed width o dol —

+ HG_FRICTION_SCALE Hg Friction Accommodation Coefficient St

+ CD_JOG_COND JOG collision detection condition Nm Co —
VIBRATE_SUPPRES... Enable vibrate suppresion or not true bot——
VIBRATE_FREQUE... Vibrate suppresion frequency 12 Hz dofing

41l |l >
Refresh Edit Save Reset

Figure 10-15 Parameter setting page

X

Step6.0n the parameter configuration page that pops up, configure "Value". The value of the jitter suppression

frequency needs to be set according to the actual jitter frequency of the tool installed at the end of the TCP

flange. The default value is OHz. The user can set the jitter suppression frequency around the recommended

frequency value corresponding to each model in Table 10-3.
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Parameter Edit X

robot.VIBRATE_FREQUENC

Variable: vy

Name: Vibrate suppresion frequency
Value: 12

Unit: Hz

Type: double

Range: [3,]

Effective way: Immediately
Authority: Teacher

Description:  vjbrate suppresion frequency

Yes Cancel

Figure 10-16 Parameter setting page

Table 10-3 Recommended value of jitter suppression frequency for each model

Robot model Recommended frequency
AIR4-560A 15Hz
AIR8-710A 12Hz
AIR7-920B 10Hz
AIR10-1420A 8Hz
AIR20-1700A 8Hz
AIR50-2230A 6Hz
AIR165-2750A 6Hz
AIR6-1450A 8Hz
AIR20-2000A 8Hz
AIR20-2000B 8Hz
AIR12-2000B-HI 8Hz
AIR25-1700B 8Hz

Step7.After the configuration is completed, click the <Save> button to save the configuration.

10.4 Following axis function

10.4.1 Introduction to the following axis function

The following axis function is a function for synchronizing the actions of two motors to make one axis move. One of the

two motors is the master motor (master axis) and the other is the follower motor (follower axis).
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-

Master motor Follower motor

Figure 10-17 Master/follower Motor Schematic

®  This function can correct the synchronization error caused by the delay of the servo command between the
master and the follower, and realize high-precision dual drive control.

W By using this function, it is possible to assemble a system with a size and a high load that cannot be realized with
a single motor.

W By setting this function, it is not necessary to set the following axis separately. By jogging and teaching the
master axis, the two motors can be synchronized.

10.4.2 Parameter configuration of following axis

Parameter settings

The setting parameters are shown in Table 10-4.

Table 10-4 Following axis parameter description

Parameter Description
SERVO_NUM (Number of servo slaves) The actual total number of servo slaves for the robot and external axes.
EX_JOINT_NUM (Number of external axes) The value of the number of servo slaves of the external axis minus the

number of following axis pairs.

MECH_UNIT_NUM (Number of mechanical units) The value of the number of robots plus the number of external axes.

HAS_FOLLOW_AXIS (Whether there is a following Set the selected channel as the main axis with the following values:

axis in the channel) u true: there is a follow axis in the channel

u false: there is no following axis in the channel

A The parameters of the follower servo need to be set separately, for example, the rotation direction of the

- follower motor needs to be set according to the actual application scenario.
Warning

Configuration example

Configure a 6-axis robot, an external axis and a follower axis, the total number of axes is 8, the number of external axes
is 1, the follower axis is directly configured as the follower axis of the external axis, and is not displayed in the external

axis.
The configuration steps are as follows:

Step1.Click "System>Parameter Configuration" on the main interface of the teach pendant, and the [Parameter

Configuration] interface will pop up.
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Step2.In the [Global] configuration interface, click to select [SERVO_NUM (number of servo slaves)], and configure the

[Value] to be "8", as shown in Figure 10-18. Click <Yes> to complete the configuration.

Parameter Edit X

Variable: global.SERVO_NUM

Name: Servo Number
Value: 8

Unit:

Type: uint

Range: [0,64]

Effective way: Hard Reboot

Authority: Teacher

Description:  Number of servo slave =
stations connected to the
bus: the inconsistency

between the configured

value of this parameter
and tha niimhar nf actuallv |

Yes Cancel

Figure 10-18 Servo slave configuration interface

Step3.In the [Channel] configuration interface, click to select the row of [EX_JOINT_NUM (number of external axes)],

and configure [Value] to 1 (8 is is a follower axis of 7 axis), as shown in Figure 10-19. Click <Yes> to complete

the configuration.

Parameter Edit X

Variable: channel1.EX_JOINT_NUM

Name: External Axes Num
Value: El

Unit:

Type: uint

Range:

Effective way: Hard Reboot
Authority: Teacher

Description:  Number of external axes
controlled by this channel

Yes Cancel

Figure 10-19 External axis configuration interface
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Step4.In the [Channel] configuration interface, click to select the row where [MECH_UNIT_NUM (mechanical unit

number)] is located, and set the [Value] to "1", as shown in Figure 10-20. Click <Yes> to complete the

configuration.

Parameter Edit X

Variable: channel1!. MECH_UNIT_NUM

Name: Mechanical Unit Num
Value: 1 >

Unit:

Type: uint

Range:

Effective way: Hard Reboot
Authority: Teacher

Description:  Number of mechanical units
in the channel

Yes Cancel

Figure 10-20 Mechanical unit quantity configuration interface

Stepb.In the [Channel] configuration interface, click to select the [+] in front of [HAS_FOLLOW_AXIS (whether there is a
follow axis)], and click to select the row of [6] (representing the 7th axis as the main axis) in the expanded sub-

items. Configure [Value] to be "true", as shown in Figure 10-21. Click <Yes> to complete the configuration.

Parameter Edit X

channel1. HAS_FOLLOW_

Variable: AXIS [6]
Name:

Value:
Unit:

Type: bool
Range: true, false

Effective way: Hard Reboot
Authority: Teacher

Description:  Configure the axis which has
follow axis or not , Ture : has
follow axis,False : no follow
axis

Yes Cancel

Figure 10-21 Following axis configuration interface
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Step6.Click <Save> under the interface, the interface shown in Figure 10-22 will pop up, and select "Save All" in

[Please select the type of saving]. Click <Yes>.

Please select the save type:

‘ Save all v |

Yes Cancel

Figure 10-22 Save type prompt interface

Step7.In the pop-up [Prompt] interface, click <Yes>. As shown in Figure 10-23.

Prompt X

Confirm to save all modified
parameters?

Yes Cancel

Figure 10-23 Save confirmation prompt interface

Step8.Click <Yes> in the pop-up [Prompt] interface, the parameters are saved successfully. As shown in Figure 10-24.

Prompt X

@ Parameters saved successfully!

Yes

Figure 10-24 Save successful prompt interface
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Appendix A Summary of Parameter Configuration Permissions

Schedule 1 Summary of "Global" Tab Variables

Permissions 1-5 correspond to the administrator, maintainer, 0EM, teacher and operator respectively.

Name Meaning Read permission Write permission
CHANNEL_NUM Number of foreground channels 5 4
BACK_CHANNEL_NUM Number of background channels 5 4
PRODUCT_TYPE Product type 5 1
The number of servo slaves connected on the bus. If the number of
slaves configured by the parameter is different from the | number of
SERVO_NUM . Lo 5 4
slaves connected actually, the bus connection may fail during system
startup.
CANOPEN_BAUD Set the canopen bus transmission baud rate 4 4
The place where the equipment is located. The user can freely modify
LOCATION . . . 5 4
the parameter to indicate the place where the equipment is located.
RESET WHILE STOP Whether to reset the program while stopping (including emergency 4 1
stop)
ARL_CASE_SENSITIVE Whether ARL program text is case sensitive 4 4
AXIS_PRECITION Confirmation of axis position accuracy 5 4
TOOL_INERTIA Inertial parameters of tool 5 4
DF_SPEED_RATIO Default speed multiplier 4 4
AUT2MANU_SPEED Default speed multiplier in manual mode 4 4
FUSE_DURATION Interpolation for self-protection duration 5 4
TRAJ_PLANNER_CACHE_SIZE Trajectory planning cache length 5 4
RESET_POS_TYPE Position reset mode when powering on 5 4
START_CHANNEL_T1T2 Channel selection when starting the program in manual mode 5 4
JOG_MIN_STEP JOG minimum step size 5 4
FILT_DI Whether to enable DI filtering 4 4
ARCS_START_DELAY ARCS start delay 4 4
JOINT_VAR_NUM Number of joint system variables 5 4
POSE_VAR_NUM The number of pose syst‘em Vi?riables, up to 10,000 can be configured, 5 A
and the default pose variable is 1,000
LOOKAHEAD_TIME Look-ahead time 5 4
WOBJ_NUM The Twmber of workpiece coordinate sys-tems, up to 2-00 can be 4 A
configured, the default workpiece coordinate system is 32
MODBUS_TCP_CONFIG Modbus-TCP configuration 5 4
PROG_ID Modbus-TCP control program name 5 4
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Schedule 2 Summary of "Channel" Tab Variables

Name Meaning Read permission Write permission
BASE The basic coordinate system of the mechanical unit of the channel 5 A
(defined relative to the world coordinate system)
EX_JOINT_NUM Number of external axes controlled by this channel 5 4
MECH_UNIT_NUM Number of mechanical units in the channel 5 4
MECH_UNIT_MODEL Model of mechanical unit controlled by this channel 5 4
The name of the mechanical unit controlled by this channel, the user
MECH_UNIT_NAME can set this parameter to distinguish the mechanical unit of different 5 4
channels
Virtual axis configuration. This parameter can be used to set some
VIRTUAL_AXIS_MAP axes of the mechanical unit body or some of the external axes as 5 4
virtual axes. This parameter is only used for robot debugging
HAS_FOLLOW_AXIS Configure whether each axis in the channel has a following axis 5 4
Configure the maximum allowable following error, the unit is the
MAX_ALLOW_FOLLOW_ERROR | number of pulses. When the following error is greater than this value, | 5 4
the system will alarm
EXJOINT_TYPE External axis type 5 4
EXJOINT_OFFSET Zero offset of external axis 5 1
EXJOINT_ENCODER_RESO Number of single-turn pulses of external axis encoder 5 4
EXJOINT_REDUCER_RATIO Reduction ratio of external axis reducer 5 4
EXJOINT_MAX_STROKE Positive limit of external axis 5 4
EXJOINT_MIN_STROKE External axis negative limit 5 4
EXJOINT_MAX_SPEED Maximum speed of external axis 5 4
EXJOINT_MAX_ACC Maximum acceleration of external axis 5 4
EXJOINT_MAX_JERK Maximum jerk of external axis 5 4
CALI_JOINT_POS The position of each axis recorded during fast calibration 5 1
EXJOINT_ENCODER_TYPE External axis encoder type 5 4
EXJOINT_EXT_CONTROL Whether the external axis uses external control 5 4
MECH_UNIT_HG Mechanical unit type that supports dragging and teaching 0 0
SUPPORT_HG Whether to support drag teaching 4 4
HOME_DEFAULT_INDEX Select the home point by default 4 4
HOME_POSITION A set of HOME points for each channel 4 4
MECH_UNIT_MODEL_ALIAS Mechanical unit model alias 5 4
TOOL_INDEX Choose which process 5 4
JOG_COLLISION_DETECT Whether JOG mode collision detection is enabled 4 4
JOG_COLLISION_SENSITIVITY JOG mode collision detection sensitivity 4 4
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Name

Meaning

Read permission

Write permission

Maximum settable compensation number of tool position

MAX_COM_VALUE . 5 4
compensation
The maximum speed of tool position compensation can set the

REF_COM_VALUE . 5 4
compensation value
The maximum speed of tool position compensation can be set

SLOPE_INSTALL_ANGLE . 5 4
compensation value

ENABLE_VIBRATE_SUPPRESSI . )

N Whether to enable jitter suppression 4 4

VIBRATE_FREQUENCY Jitter suppression frequency 4 4
Start the autoloader path. When a program is successfully loaded, the

AUTO_LOAD. PROGRAM_PATH system will automatically record the program path to the variable, 5 1

and the program will be automatically loaded when it is started next
time

Schedule 3 Summary of "Robot" Tab Variables

Name Meaning Read permission Write permission
MECH_UNIT_MODEL_NO Mechanical unit model 5 0
The type of mechanical unit controlled by this channel. cartesian is a
MECH_UNIT_TYPE Cartesian coordinate robot, palletizer is a palletizing robot, and the 5 0
robot is a general 6-axis robot
JOINT_OFFSET Zero offset of each axis of mechanical unit 5 1
JOINT_ENCODER_RESO ?rtljirtnber of single-turn pulses of each shaft encoder of mechanical 5 2
JOINT_REDUCER_RATIO Reducer ratio of each axis of mechanical unit 5 2
JOINT_MAX_STROKE Positive limit of each axis of mechanical unit 5 3
JOINT_MIN_STROKE Negative limit of each axis of mechanical unit 5 3
JOINT_MAX_ACC Maximum acceleration of each axis of mechanical unit 5 4
JOINT_MAX_JERK Maximum jerk of each axis of mechanical unit 5 4
TCP_MAX_SPEED TCP maximum moving speed of mechanical unit 5 4
TCP_MAX_ACC Maximum moving acceleration of mechanical unit TCP 5 4
TCP_MAX_JERK Mechanical unit TCP maximum movement jerk 5 4
TCP_MAX_ROTATE_SPEED Mechanical unit TCP maximum movement jerk 5 4
TCP_MAX_ROTATE_ACC Maximum rotational acceleration of mechanical unit TCP 5 4
TCP_MAX_ROTATE_JERK Maximum rotational jerk of mechanical unit TCP 5 4
GEOMETRY Geometric parameters of arm length of general 6-axis robot body 5 2
COUPLE45 Coupling coefficient between 4-axis and 5-axis of mechanical unit 5 1
COUPLE46 Coupling coefficient between 4-axis and 6-axis of mechanical unit 5 1
COUPLES6 Coupling coefficient between 5-axis and 6-axis of mechanical unit 5 1

261




Appendix A Summary of Parameter Configuration Permissions

AIR-TP teach pendant operation manual

Name Meaning Read permission Write permission
ROBOT_STICTION Static friction parameters of each axis of mechanical unit 5 4
AXIS_SPEED_BUFFER_WIDTH Width of mechanical unit axis speed buffer 5 4
AXIS_POS_BUFFER_WIDTH Buffer width of mechanical unit axis position 5 4
AXIS_MAX_RESISTANCE_TOR . . . . L
QUE Maximum additional resistance torque of mechanical unit axis 5 4
TCP_SPEED_BUFFER_WIDTH TCP speed buffer width of mechanical unit 5 4
TCP_MAX_RESISTANCE_FORC . . . L .
£ Maximum additional resistance value limited by TCP motion state 5 4
JOINT_MAX_SPEED_HG Maximum drag speed of each axis of mechanical unit 5 4
TCP_MAX_SPEED_HG Drag and teach TCP maximum moving speed 5 4
USE_DH Whether to use DH model parameters 5 4
DH_INDEX Select which set of DH model parameters 5 4
DH_PARAMETER_1 DH model parameters 1 4 1
DH_PARAMETER_2 DH model parameters 2 4 1
DH_PARAMETER_3 DH model parameters 3 4 1
DH_PARAMETER_4 DH model parameters 4 4 1
DH_PARAMETER_5 DH model parameters 5 4 1
J3_ENVELOP_RADIUS Three-axis joint envelope radius 5 4
J5_ENVELOP_RADIUS Five-axis joint envelope radius 5 4
Drag the positive limit of each axis of the mechanical unit in the
HG_JOINT_MAX_STROKE . 5 4
teaching mode
Drag th tive limit of each axis of th hanical unit in th
HG_JOINT_MIN_STROKE rag ‘ e negative limit of each axis of the mechanical unit in the 5 A
teaching mode
JOINT_MAX_SPEED_SF Maximum speed of each axis of mechanical unit when soft floating 5 4
TCP_MAX_SPEED_SF TCP maximum moving speed during soft float 5 4
IMPEDANCE_CTRL_CARTESIAN Cartesian imped ol inexti ‘ 5 2
INERTIA artesian impedance control inertia parameters
IMPEDANCE_CTRL_CARTESIAN . .
Cartesian impedance control damping parameters 5 2
_DAMPING
IMPEDANCE_CTRL_CARTESIAN Cartesian imped ol stiff ‘ 5 2
nim n ntr n rameter
STIFFNESS artesian impedance control stiffness paramete!
IMPEDANCE_CTRL_JOINT_INE . L
Axis impedance control inertia parameter 5 2
RTIA
IMPEDANCE_CTRL_JOINT_DA o )
Axis impedance control damping parameters 5 2
MPING
IMPEDANCE_CTRL_JOINT_STI . .
Axis impedance control stiffness parameter 5 2

FFNESS
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Name Meaning Read permission Write permission
JOINT_STIFFNESS Stiffness parameters of each axis of mechanical unit 5 2
JOINT_VIBRATE_SPEED_WIDT N . . .

y Shaking width of each axis of mechanical unit 5 2

Schedule 4 Summary of "External Control" Tab Variables
Name Meaning Read permission Write permission
EXT_CTL_ENABLE External automatic control enable 5 4
EXT_CTL_ACT_DI DI logic address number of external automatic control activation 5 4
SERVO_ON_DI DI logic address number of servo on 5 4
SERVO_OFF_DI DI logic address number of servo off 5 4
START_PROG_DI DI logic address number of program start 5 4
PAUSE_PROG_DI DI logic address number of program pause 5 4
RESET_PROG_DI DI logic address number of program reset 5 4
CLEAR_ALARM_DI DI logic address number of clear warning 5 4
PGNO_TYPE Program number type 5 4
PGNO_LENGTH Program number digit 5 4
PGNO_FBIT_DI DI logic address number of program number start digit 5 4
PGNO_PARITY_DI DI logic address number of program number parity digit 5 4
PGNO_VALID_DI DI logic address number of program number ready 5 4
CHAN_STATE_DO Start logic address number of current channel status 5 4
EXT_CTL_ACT_CONF_DO DI Iogic afidress number of external automatic control activation 5 A
confirmation

SERVO_ON_DO DI logic address number of servo on status 5 4
PGNO_REQ_DO DI logic address number of request program number 5 4
AT_T1_DO DO logic address number in T1 mode 5 4
AT_T2_DO DO logic address number in T2 mode 5 4
AT_AUT_DO DO logic address number in AUT mode 5 4
PGNO_ACK_FBIT_DO DI logic address number of program number confirmation start digit 5 4
EXT_CTL_NET_ENABLE External network bus automatic control enable 5 4
AT_HOME_DO_1 DO logic address number in HOME status 5 4
AT_HOME_DO_2 DO logic address number in HOME status 5 4
AT_HOME_DO_3 DO logic address number in HOME status 5 4
AT_HOME_DO_4 DO logic address number in HOME status 5 4
AT_HOME_DO_5 DO logic address number in HOME status 5 4
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Schedule 5 Summary of "I0 Mapping" Tab Variables

Name Meaning Read permission Write permission
SIM_IO 5 4
F1 5 4
F2 5 4
F3 5 4
Schedule 6 Summary of "Safety 10" Tab Variables

Name Meaning Read permission Write permission
SAFETY_DI_SIGNALS Definition of safety DI signal 5 1
TP_ENABLE_INDEX Teach pendant enable signal index number 5 1
TP_ESTOP_INDEX Teach pendant emergency stop signal index number 5 1
SAFETY_MODULE_ACTION_ Safety module action sianal ind b 5 1
INDEX afety module action signal index number
TP_ESTOP_DISABLE_BIT_A Teach vendant ) k sianal bit add b 5 1
DDRESS each pendant emergency stop mask signal bit address number
SAFETY_DO_SIGNALS Definition of safety DO signal 5 1
CHAN_RUN_STATE_BIT_A Outout teh | ina status sianal bit add b 5 1
DDRESS utput current channel running status signal bit address number
STOPO_INDICATE_BIT_ADD . .

STOPO_INDICATE signal bit address number 5 1
RESS
MAIN_POWER_SWITCH1_ Main circuit switch sianal bit add b 5 1
BIT_ADDRESS ain circuit switch signal bit address number
MAIN_POWER_SWITCH2_ Bit add ber of main circuit switch sianal 5 1
BIT_ADDRESS it address number of main circuit switch signa
ENABLE_SAFETY_MODULE Bit add ber of enable safety module sianal 1 5 1
1_BIT_ADDRESS it address number of enable safety module signa
ENABLE_SAFETY_MODULE Bit add ber of enable safety module sianal 2 5 1
2 BIT_ADDRESS it address number of enable safety module signa
RESET_SAFETY_MODULE1_ Bit add ber of reset safetv module sianal 1 5 1
BIT_ADDRESS it address number of reset safety module signa
RESET_SAFETY_MODULEZ_ Bit add ber of ¢ dule sianal 2 5 1
BIT_ADDRESS it address number of reset safety module signa
USER_SAFETY_DI_SIGNALS | User-defined safety DI signal 5 4
EXTERNAL_ACTION_DO_IN . ) .
DEX DO logic address of body programming external action 5 1
USER_SAFETY_DI_SIGNALS (User Safe DI)
enable enable enable enable
bit_address bit_address bit_address bit_address
valid_value valid_value valid_value valid_value
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stop_type stop_type stop_type stop_type
monitor_in_T1 monitor_in_T1 monitor_in_T1 monitor_in_T1
monitor_in_T2 monitor_in_T2 monitor_in_T2 monitor_in_T2
alarm_code alarm_code alarm_code alarm_code
alarm_info alarm_info alarm_info alarm_info
do_reset_sig do_reset_sig do_reset_sig do_reset_sig
USER_SAFETY_DO_SIGNALS (User Safe DO)

enable enable enable enable
bit_address bit_address bit_address bit_address
in_alarm_value in_alarm_value in_alarm_value in_alarm_value

out_alarm_value

out_alarm_value

out_alarm_value

out_alarm_value

safety_di_address

safety_di_address

safety_di_address

safety_di_address

Schedule 7 Summary of "Conveyor C1" Tab Variables

Name Meaning Read permission Write permission
MECH_UNIT_MODEL_NO Mechanical unit model number 3 0
MECH_UNIT_TYPE Sub-mechanical unit type. conveyor refers to the conveyor 3 0
CONV_TYPE Sub-mechanical unit type. conveyor refers to the conveyor 3 3
CONV_USE_EXAXIS_NO External axis number used by conveyor 3 3
MM_PER_PULSE Conveyor distance per pulse 3 3
PULSE_NUM_PER_CIRCLE Number of pulses per circles of encoder used by conveyor 3 3
WOBJCS_RELATED_MIN_DIS Min distance associated with workobject coordinate system 3 3
WOBJCS_RELATED_MAX_DIS Max distance associated with workobject coordinate system 3 3
PROCESS_START_AREA_DIS Processing start zone 3 3
QUEUE_TRACK_DIS Queue tracking distance 3 3
SYNC_TRIGGER_SIG_MIN_DIS | Min distance of synchronization trigger signal 3 3
GET_ON_OR_OFF_ACC Get on/off jerk 3 3
ADJUST_SPEED Adjustment speed 3 3
ENCODER_TYPE Encoder type 3 3
CONV_SYNC_TRIGGER_DI Conveyor triggers the switch DI 3 3
REMOVE_WOBJ_LIST_RO_DI Conveyor removes the waiting-associated workobject DI 3 3
CLEAR_WOBJ_LIST_DI Conveyor clears the current queue DI 3 3
DROP_WOBJ_LIST_RELATED_ | The conveyor releases the currently moving workobject coordinate 3 3
RO_DI system DI

CLEAR_WOBJ_LIST_NEVER_R Clear the current workobject queue and no longer record DI 3 3

ECORD_DI
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Name Meaning Read permission Write permission
WORKOBJECT_MIN_DIS Min distance between different workobjects 3 3
TRIGGER_TYPE Workobject trigger type 3 3
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Schedule 1 Schedule 8 Summary of "Integer Variables" Tab Variables

Name Meaning Read permission Write permission
| System predefined int array type system variables 5 4
| NAME $1 array element variable name, you can set a significant name for each 5 1
- element of $I array, and then you can access the variable by this name in ARL.
Schedule 2 Summary of "Float Variables" Tab Variables
Name Meaning Read permission Write permission
D System-predefined bool array system variable 5 4
D NAME $D array element variable name, you can set a significant name for each 5 A
- element of $D array, and then you can access the variable by this name in ARL.
Schedule 3 Summary of "Boolean Variable" Tab Variables
Name Meaning Read permission Write permission
B System-predefined double array system variable 5 4
B NAME $B array element variable name, you can set a significant name for each 5 A
- element of $B array, and then you can access the variable by this name in ARL.
Schedule 4 Summary of "Joint Variable" Tab Variables
Name Meaning Read permission Write permission
J System-predefined joint array system variable 5 4
J NAME $J array element variable name, you can set a significant name for each 5 A
- element of $J array, and then you can access the variable by this name in ARL.
Schedule 5 Summary of "Pose Variable" Tab Variables
Name Meaning Read permission Write permission
P System-predefined array system variable 5 4
P NAME $P array element variable name, you can set a significant name for each 5 A
- element of $P array, and then you can access the variable by this name in ARL.
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Schedule 1 List of interface functions

Num Interface function function

Robot management

1 ConnectRobot Initialize and connect the robot

2 DisconnectRobot Disconnect the robot

3 EnableApiControl Enable or disable external API control

4 SetControlMode Set robot control mode

5 SwitchChannel Switch channel

6 PowerOn Power on the robot

7 PowerOff Power off the robot

8 ClearAlarm Clear robot alarm

Movement

1 MoveZHome Robot return to zero

2 Move2Joint The movej instruction controls the movement of each axis to a certain angle
3 Move2Pos (Single Position) The ptp instruction controls the robot to move to a certain pose

4 Move2Pos (Multi Position) The ptp instruction controls the robot to move to several poses in sequence
5 Line2Pos (Single Position) The lin instruction controls the robot to move to a certain pose in a straight line
6 Line2Pos (Multi Position) The lin instruction controls the robot to move to several positions in a straight line
7 Circle2Pos The cir instruction controls the robot to move to a certain pose

8 StopMove Control the robot to stop moving

10

1 GetDigitalln Get the digital input value of a certain way

2 GetDigitalOut Get the digital output value of a certain way

3 SetDigitalOut Set the digital output value of a channel

Configuration

1 SetSpeedRatio Set speed override

2 SetToolCoordinate Set tool coordinate system value

3 SetWorkobjectCoordinate Set workobject coordinate system value

4 SetIntVariable Set integer variable value

5 SetDoubleVariable Set floating-point variable value

6 SetBoolVariable Set Boolean variable value

Query

1 GetControlMode Query the current robot control mode
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Num Interface function function

2 GetProgramState Query current robot running status

3 GetSpeedRatio Query current speed override

4 IsPowerOn Query whether it is currently powered on
5 GetPos24 Query the current robot pose

6 GetJoint Query the current angle of each axis of the robot, unit: degree
7 GetAlarmState Query current alarm status

8 GetAlarmList Query the current alarm list

9 GetIntVariable Query integer variable value

10 GetDoubleVariable Query floating-point variable value

" GetBoolVariable Query Boolean variable value

The program runs

1 SendProgram Send ARL program

2 LoadProgram Load ARL program

3 StartProgram Start the ARL program

4 PauseProgram Pause the program

5 ResetProgram Reset procedure

270



AIR-TP teach pendant operation manual Appendix D Data Sheet of Bus External Automatic Control Interface

Appendix D Data Sheet of Bus External Automatic Control Interface

Schedule 1 Correspondence between EXT_CTRL_IN and its function

Variable name Function Variable value

EXT_CTRL_INI[0] Enable state 0: No action 1: Servo off 2: Servo on
EXT_CTRL_IN [1] Emergency stop 0: No action 1: Emergency stop

EXT_CTRL_IN [2] Clear alarm 0: No action 1: Clear alarm

EXT_CTRL_IN [3] Program number Decimal: Corresponding program number

EXT_CTRL_IN [4] Program start/pause 0: No action 1: Program pause 2: Program start
EXT_CTRL_IN [5] Program reset 0: No action 1: Program reset

EXT_CTRL_IN [6] Program loading 0: No action 1: Program loading

Schedule 2 Correspondence between EXT_CTRL_OUT and its function

Variable name Function Variable value

EXT_CTRL_OUTI[0]] Enable state 0: Servo off 1: Servo on

EXT_CTRL_OUT[1] Whether it is at home point 1 0: Not at home point 1 1: Already at home point 1

EXT_CTRL_OUT[2] Whether it is at home point 2 0: Not at home point 2 1: Already at home point 2

EXT_CTRL_OUT[3] Whether it is at home point 3 0: Not at home point 3 1: Already at home point 3

EXT_CTRL_OUT[4] Whether it is at home point 4 0: Not at home point 4 1: Already at home point 4

EXT_CTRL_OUT[5] Whether it is at home point 5 0: Not at home point 5 1: Already at home point 5

EXT_CTRL_OUTI[6] Whether at the track 0: Not on track 1: On track

EXT_CTRL_OUT[7] Alarm information/alarm code 0: No alarm

EXT_CTRL_OUT[8] Emergency stop 0: No emergency stop 1: Emergency stop

EXT_CTRL_OUT[9] Safety door 0: Normal 1: Abnormal

EXT_CTRL_OUT[10] Drive ready 0: Not ready 1: Ready

EXT_CTRL_OUT[11] fu”r:::; ZT:I'LZGI prograrm 0: Program not loaded :;;:;gmgram ' i;zzgram :t::;mgram

EXT_CTRL_OUT[12] Request program number 0: No action 1: Request program number

EXT_CTRL_OUT[13] Whether in T1 mode 0: Not in this mode 1: In this mode

EXT_CTRL_OUT[14] Whether in T2 mode 0: Not in this mode 1: In this mode

EXT_CTRL_OUT[15] Whether it is in AUT mode 0: Not in this mode 1: In this mode
The high bit

EXT_CTRL_OUT[20~39] Alarm code Two as a group The low bit is the alarm main code is the alarm
subcode
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Appendix E Supported External Communication Protocols

Schedule 1 Supported external communication protocols and reference manuals

Communication protocol Reference manual

DeviceNet Optional parts installation manual, ARL Programming Manual
Socket ARL Pragramming Manual

RS232 Optional parts installation manual, ARL Programming Manual
Melsec ARL Pragramming Manual

Modbus-RTU ARL Programming Manual, Modbus function instruction manual
Modbus-TCP Modbus function instruction manual

PROFINET Optional parts installation manual,

10 Optional parts installation manual,

273



a_E PEITIAN
ROBOTICS

WeChat Official Official Website
Account

Sevice Hotline : 400-990-0909
Official Website : http://rabot.peitian.com

UM-P05070000001-001 / V450 / 2023.12.22
© 2011-2023 Peitian Robotics Co., Ltd. All right Reserved.

The description about the product characteristics and availability does not constitute a performance guarantee,
and is reference only.The scope of services for the products delivered is subject to the specific contract.



	Foreword
	Content
	1 Safety precautions
	1.1 Use environment
	1.2 Safety operating procedures

	2 Overview of the teach pendant
	2.1 Overview
	2.2 Label description
	2.2.1 Nameplate of Teach Pendant
	2.2.2 Teach Pendant pairing label

	2.3 Composition
	2.3.1 Mode switch key
	2.3.2 Enable button
	2.3.3 Control keys
	2.3.4 Function keys
	2.3.5 Emergency stop button
	2.3.6 Indicator
	2.3.7 Stylus

	2.4 Connect the control cabinet

	3 Login Interface
	3.1 Login permission
	3.2 Login interface related settings
	3.3 Login interface information

	4 Main Interface
	4.1 Running status bar
	4.1.1 Continuous mode status
	4.1.2 Cyclic mode status
	4.1.3 Program running status
	4.1.4 Control mode

	4.2 Mechanical unit
	4.3 Channel task management
	4.4 Workobject coordinate system
	4.5 Tool coordinate system
	4.6 Axis control mode status
	4.7 System soft keyboard
	4.8 System time
	4.9 System enable/disable
	4.10 JOG running settings
	4.10.1 Axis control mode
	4.10.2 Speed override
	Micro-speed and low-speed performance
	Speed override performance when operating mode switching

	4.10.3 Tool
	4.10.4 Coordinate system
	4.10.5 Other

	4.11 Message bar
	4.11.1 Message category
	4.11.2 Time sequence/set time
	4.11.3 Message type
	4.11.4 Message content

	4.12 Menuarea
	4.13 System sidebar (axis indication)

	5 Running
	5.1 Program debugger
	5.2 Program Editor
	5.3 Insert instruction
	5.3.1 Movement instruction
	5.3.1.1 movej (Move axis)
	5.3.1.2 PTP (Point to point)
	5.3.1.3 lin (Linear motion)
	5.3.1.4 cir (Arc movement)
	5.3.1.5 spl (Spline motion)
	5.3.1.6 startweave (Turn on superimpose trajectory)
	5.3.1.7 endweave (End superimpose trajectory)
	5.3.1.8 ccir (Continuous arc)
	5.3.1.9 Trajectory compensation
	startcompen (Start trajectory compensation)
	endcompen (End trajectory compensation)
	compen (Trajectory compensation)


	5.3.2 Logic control
	5.3.3 Process control
	5.3.3.1 waittime (Delay waiting)
	5.3.3.2 waituntil (Condition wait)
	5.3.3.3 exit (Exit the program)
	5.3.3.4 pause (Pause)
	5.3.3.5 restart (Restart the program)
	5.3.3.6 stopmove (Stop current movement)
	5.3.3.7 startmove (Restart a stopped motion)

	5.3.4 Interrupt trigger
	5.3.4.1 interrupt (Break statement)
	5.3.4.2 enableint (Enable interrupt)
	5.3.4.3 disableint (Mask interrupt)
	5.3.4.4 delint (Remove interruption)
	5.3.4.5 trigger (Track trigger statement)
	5.3.4.6 timer (Timed interrupt)

	5.3.5 Auxiliary instructions
	5.3.5.1 print (Printout)
	5.3.5.2 scan (Scan input)
	5.3.5.3 import (Import ARL modules)
	5.3.5.4 velset (Speed adjustment)
	5.3.5.5 accset (Acceleration adjustment)
	5.3.5.6 toolload (Tool load settings)
	5.3.5.7 toolswitch (Tool load switching)

	5.3.6 User subprogram
	5.3.7 Function package

	5.4 Insert function
	5.5 Calibration
	5.5.1 Coordinate system calibration
	5.5.1.1 Tool/workobject coordinate system
	Input method
	Calibration method

	5.5.1.2 Base coordinate system
	Input method
	Calibration method


	5.5.2 Zero calibration
	5.5.3 Fast calibration
	5.5.4 Conveyor calibration
	5.5.5 Installation angle calibration

	5.6 Positioner calibration
	5.7 Load setting function
	5.7.1 Function introduction
	5.7.2 How to use
	Manually enter load parameters
	Automatic determination of load parameters
	Select current payload



	6 Monitoring
	6.1 Real-time position
	6.2 IO
	6.2.1 First generation cabinet IO (inCube1X)
	6.2.1.1 DI signal
	User DI
	System DI

	6.2.1.2 DO signal
	User DO
	System DO


	6.2.2 Second-generation cabinet IO (inCube2X P1.0)
	6.2.2.1 DI signal
	User DI
	System DI

	6.2.2.2 DO signal
	User DO
	System DO


	6.2.3 Second-generation cabinet IO (inCube2X P2.0)
	6.2.3.1 DI signal
	User DI
	System DI

	6.2.3.2 Do signal
	User DO
	System DO


	6.2.4 Standard cabinet IO (ARC4-50\165)
	6.2.4.1 DI signal
	User DI
	System DI

	6.2.4.2 DO signal
	User DO
	System DO


	6.2.5 Network control input and output
	6.2.5.1 Network control input
	6.2.5.2 Network control output

	6.2.6 Analogue real-time display
	6.2.7 User safety DI
	Configuration method
	Check configuration

	6.2.8 User safety DO
	Application scenarios
	Configuration method
	View configuration


	6.3 Dynamic monitoring
	6.4 Safety zone
	6.4.1 Set tool envelope
	6.4.2 Set axis envelope
	6.4.3 Set the safety zone
	6.4.3.1 Cuboid zone
	Teaching method
	Manual input

	6.4.3.2 Cylinder zone
	Teaching method
	Manual input

	6.4.3.3 Ball zone
	Teaching method
	Manual input method


	6.4.4 Use of Safety Zone
	6.4.4.1 Use of working zone
	6.4.4.2 Example of use of working zone
	6.4.4.3 Use of prohibited zone
	6.4.4.4 Example of use of prohibited zone
	6.4.4.5 Use of signal sharing areas
	DI status:
	DO status:

	6.4.4.6 Signal sharing area usage example


	6.5 Custom Panel
	6.5.1 Custom panel setting screen
	6.5.2 Switch/lamp type setting screen
	Screen title
	Position number
	Function display bar

	6.5.3 Switch setting method
	6.5.3.1 Single DI display
	6.5.3.2 Single DO control
	6.5.3.3 Single DO control and DI display
	6.5.3.4 Multi DO control
	6.5.3.5 Multi DI display
	6.5.3.6 Two pos switch
	6.5.3.7 Three pos switch
	6.5.3.8 Two pos switch with lamp
	6.5.3.9 Three pos switch with lamp
	6.5.3.10 Variable display
	6.5.3.11 Text display
	6.5.3.12 Label color



	7 File
	7.1 File management
	7.2 File backup
	7.3 Restore backup
	7.3.1 Program file
	7.3.2 Configuration file
	7.3.3 System variables
	7.3.4 Coordinate system file
	7.3.5 User IO comment
	7.3.6 Custom panel
	7.3.7 Zero point DH parameters


	8 System
	8.1 Parameter configuration
	8.1.1 Description of variables
	8.1.2 Setting of variables

	8.2 System variables
	8.3 System configuration
	8.3.1 System settings
	8.3.2 Function key settings
	8.3.3 Setting of starting area
	8.3.4 Setting of PLC slaves
	8.3.5 Drive parameter configuration
	8.3.6 Network configuration
	8.3.7 Analog trigger

	8.4 Appearance and invididualization
	8.5 User and password
	8.5.1 Password change
	8.5.2 Switch to operator

	8.6 System and update
	8.6.1 System message
	8.6.2 Version update
	8.6.2.1 HMI upgrade
	8.6.2.2 ARCS upgrade

	8.6.3 Firmware upgrade
	8.6.3.1 Standard cabinet firmware update
	8.6.3.2 Compact cabinet firmware update

	8.6.4 Platform update
	8.6.5 Export configuration
	8.6.6 Authorized import

	8.7 Restart and logout
	8.7.1 Logout
	8.7.2 Lock screen
	8.7.3 Remote shutdown
	8.7.4 Shielded teach pendant (ARC4 control cabinet)

	8.8 Developer
	8.8.1 Log assistant
	8.8.1.1 Real-time message
	8.8.1.2 Historical message
	8.8.1.3 Debug instruction



	9 Extension
	9.1 Feature pack management
	9.2 Vision
	9.3 Classic palletizing
	9.4 Convenient edition palletizing
	9.5 Bending
	9.6 Arc welding

	10 Advanced functions
	10.1 Wrist singularity automatic avoidance function
	10.1.1 Overview of Singularity
	Singularity of shoulder
	Singularity of elbow
	Singularity of wrist

	10.1.2 Adapted models
	10.1.3 Avoidance method
	10.1.4 Precautions
	10.1.5 Parameter configuration

	10.2 Collision detection function
	10.2.1 Introduction to collision detection
	10.2.2 Restrictions
	10.2.3 Collision detection under program operation
	10.2.4 Collision detection settings in JOG mode
	10.2.5 Instruction Description
	10.2.5.1 Enable collision detection command (startdetect)
	Description
	Format
	Parameter
	Insert instruction

	10.2.5.2 Disable collision detection command (enddetect)
	Description
	Format
	Parameter
	Insert instruction



	10.3 Jitter suppression function
	10.3.1 Introduction to jitter suppression function
	10.3.2 Jitter suppression parameter configuration

	10.4 Following axis function
	10.4.1 Introduction to the following axis function
	10.4.2 Parameter configuration of following axis
	Parameter settings
	Configuration example



	Appendix A Summary of Parameter Configuration Permissions
	Appendix B Summary of System Variable Permissions
	Appendix C List of Interface Functions
	Appendix D Data Sheet of Bus External Automatic Control Interface
	Appendix E Supported External Communication Protocols

