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AW arnings

% Before operating the robot, press the emergency stop key on the teach pendant, and

confirm that the main servo power supply is cut off, and the motor is in the state of power loss
and holding brake.

In case of emergency, if the robot cannot be braked in time, personal injury or
equipment damage may be caused.

% When the servo power supply is switched on after the emergency stop is removed, the
servo power supply shall be switched on after the accident causing the emergency stop is
removed.

The robot action caused by misoperation may cause personal injury accidents.
% When teaching within the action range ofthe robot, please observe the following:

Keep looking at the robot from the front.

Follow the operating procedures.

The strain scheme when the robot suddenly moves to its own orientation is
considered.
Be sure to set up a shelter in case.

The robot action caused by misoperation may cause personal injury accidents.

% When carrying out the following operations, please confirm that there is no one within the
action range ofthe robot and the operator is in a safe position:
When the robot control cabinet is powered on

When operating the robot with the teach pendant
During commissioning
During automatic reproduction

Inadvertently entering the action range of the robot or contacting with the robot
may cause personal injury accidents.

I'N otes

% To operate the robot, you must confirm:

Whether operators have received relevant training on robot operation
Have enough understanding of the motion characteristics of the robot
Have enough knowledge of the dangers of robots

Work without drinking

Did not take drugs that affect the nervous system and slow response

% Before robot teaching, the following items shall be checked, and any abnormality shall be
repaired in time or other necessary measures shall be taken.
Whether the robot moves abnormally

Whether the external auxiliary equipment associated with the robot is normal

% After use, the teach pendant must be put back to its original place and ensure that it is
firmly placed.

%  Prevent the accidental drop of the teach pendant from causing the misoperation of the
robot, resulting in personal injury or equipment damage.
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1 Welcome to the SZGH control system

This chapter introduces the characteristics and application scenarios of SZGH control system,

explains the composition of system hardware and software, and the way of using the system to

control robot motion.

1.1 System introduction

SZGH control system is independently developed by Hunan SZGH robot Co., Ltd. and has
completely independent intellectual property rights. It can customize intelligent factory solutions

according to customer needs.

Teach pendant Main controller

Figure 1.1 Appearance of SZGH control system

The appearance of the system is shown in Figure 1.1, which mainly includes two parts: main
controller and teach pendant. The main controller is installed in the robot control cabinet, and the
teach pendant is placed on the robot control cabinet. The basic technical parameters are shown in
Tables 1.1 and 1.2.

The system currently supports:
Robot: 4-axis / 6-axis robot

Maximum number of supported axes: 11

Driver: pulse, Ether cat bus, mixed
System features:

Hardware: the embedded system design scheme is adopted, which has the advantages of small
volume, low power consumption and fast response to system maintenance and upgrading.

Motion performance: the control cycle is 2ms, the deviation between the actual motion trajectory
and the ideal motion trajectory of the manipulator is small, and the motion process is stable and flexible.

Operation: it adopts graphical man-machine operation interface and programming mode, which is
simple to use and easier for customers to accept

Table 1.1 technical parameters of SZGH controller

Number Item Specification description

1 Control hardware Multiprocessor system8-way pulse drive interface, MODBUS bus, dual network

port, USB Expansion board

Flash memory for mass storage22 optocoupler isolation inputs, 10 collector
open circuit outputs and 8 brake outputs

2 Control software Object oriented design SZGH software products Preinstalled software

3 Input voltage 220V~50Hz . 24V
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Table 1.2 technical parameters ofteach pendant

Number Item Specification description
1 Material Reinforced plastic shell
2 Quality 1kg
3 Operation 8-inch touch screen + Physical keys Scroll wheel + Touch pen
4 Operating habits The left hand passes through the hand rope and gently presses the enable button.
5 Language At present, in addition to Chinese, it also supports English, Russian, Korean and
Vietnamese.

1.2 Main controller

The main controller is composed of CPU, action control circuit, storage circuit, bus circuit, input
/ output (I / O) circuit, power supply circuit, etc., which is loaded with core function software
package to complete the functions of robot motion control, auxiliary equipment control, input /

output response, external communication and so on.

Figure 1.2 Appearance ofthe main controller

1——The printing is "ECAT", which is the Ether CAT bus interface used to connect the robot servo driver
2——The printing is "ENET", which is the network port used for Mod bus Communication in TCP / IP
mode.

3——The screen printing is "TP", which relates to the teach pendant.

4——_8-way relay output port

5——10 open collector output ports

6——24V DC input

7——The printing is "COMM", which is the RS485 and RS232 communication interfaces.

8——Reserved interface

9——USB 2.0 interface used to update and back up the system program

10——The printing is "AVO", which is the analog output interface. (Additional options are
required.)

11——22 optocoupler isolation input ports,of which the last two are used as phase A and phase B

ports of external encoder (used in pipeline tracking function)
1.3 Teach pendant

Teach pendant is a device to facilitate operators to complete the control of robot system online.
The subsequent contents ofthis manual are based on the teach pendant.

SZGH teach pendant has the following specific features:

It adopts 8-inch touch screen and is equipped with a touch pen. When wearing gloves,
it can operate the interface through the touch pen;

More abundant keys are provided for convenient operation;

Equipped with a scroll wheel, which greatly improves the efficiency of manual teaching
programming.
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1.3.1 Scroll wheel functions

The scroll wheel functions are different in two working modes: focus mode and scroll mode.

The Default mode is focus mode. In focus mode, you can open a basic program with the scroll wheel.

You can quickly switch the highlight of the control on the software interface by rolling the scroll
wheel;

Pressing the scroll wheel is equivalent to the Enter key;

When a control with a list is highlighted, press the scroll wheel to enter the control list and quickly
switch by rolling the scroll wheel. When you press the scroll wheel again, you will return to the control
switch.

Press and hold the scroll wheel for 2 seconds to switch to the scroll mode. For all units with scroll bars,
you can scroll through the content.
In the main interface ofteach pendant,you can use the scroll wheel to find the function icon;

In the programming interface, you can use the scroll wheel to browse the program line.
Press and hold the scroll wheel for 2 seconds again to switch to the focus mode.

1.3.2 Key functions
Teach pendant is a hand-held programmer for robot online operation. It can realize various

operation and display functions required by robot programming and control without mouse and
keyboard.

The main key functions on the front and back ofthe teaching pendant are described as follows.

22
L
- 20
18
18
o
16
15
14
13

a8 e 10 11 1z

Figure 1.3 Front appearance of the teach pendant
The physical keys on the front of the teach pendant are divided into three types, and the function
definitions are shown in Table 1.3.

Table 1.3 Functions of physical keys on the front of the teach pendant

Type Number Function description

Program 1 M od e switch It isused to switch between manual mode and automatic mode.
ex ecution keys

2 "Program stop" key in automatic mode It can stop the running program and the robot stop
at the current position. Then press the "program run" key, and the program will return to
the first instruction line and start running.

3 "Program pause" key in automatic mode It can make the running program pause in the
current position line and the robot stop at the current position. Then press the "program|
run" key, and the program will continue to run from the current instruction line.

4 "Program run" key in automatic mode
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"Step forward" key in automatic mode

5
[Under "single motion" mode: select a curve below the current  position as the target line,
and then click "step forward", it will go and pause on the target line. Click the "Program
stop" key to exit. Under "single step motion" mode: click "step forward" to execute one line
ofinstructions downward.

6 Under "single motion" mode: select a curve above the current position as the target line,
and then click "step back", it will go reversely and pause on the target line. Click the
"Program stop" key to exit.

Under "single step motion" mode: click "step back" to execute one line of instructions
upward Non-curves are not executed during a step back. The motion mode cannot be
switched under the s paused state.

Be careful:

(1) It has a high security level. After logging in the system each time, you need to
manually turn on the function according to the configuration interface.

(2) It is unavailable in the following scenarios: no reverse collaborative process; ... ...

"Emergency stop" key

It can be used to stop all operations ofthe system and servo in case of "emergency".

Software editing 7 HOME" key
keys It is mainly used to return to the home page from the sub page, including the exit
ofthe modal dialog box.

] "Shift" combination key
You can customize the function through system - user defined key.

9 F1: the default is "move focus forward" in the roller focus mode.  F2: The default is
"move focus backward" in the wheel focus mode. You can customize the function
through system - user defined key.

10 I/ O key: basic port debugging. Press once to pop up and again to hide.

11 "Menu" key You can pop up a box on the touch screen for corresponding query and

setting operations.

12 "Tab" key You can switch the operation history box/ configuration and
monitoring box.

"Tab" combination key You can customize the function through system-user defined key.

Manual teaching 13 "-V,+V" keys in manual mode
Keys They are used to increase or decrease the teaching speed according to a certain step. The
step is divided into four gears according to the current speed: 0.01, 0.1, 1 and 10.

14 "J6 -" and "J6 +" keys in manual mode

After pressing "enable", J6 joint motion can be controlled in the joint coordinate system
(C attitude adjustment in the base coordinate system).

15 "J5 -" and "J5 +" keys in manual mode

After pressing "enable",J5 joint motion can be controlled in the joint coordinate system
(B attitude adjustment in the base coordinate system).

16 "J4 -" and "J4 +" keys in manual mode

After pressing "enable",J4 joint motion can be controlled in the joint coordinate system
(A attitude adjustment in the base coordinate system).

17 "J3 -"and "J3 +" keys in manual mode
After pressing "enable",J3 joint motion can be controlled in the joint coordinate system (z-

axis direction movement in the base coordinate system).

18 "J2 -" and "J2 +" keys in manual mode
IAfter pressing "enable",J2 joint motion can be controlled in the joint coordinate system (y-
axis direction movement in the base coordinate system)

19 "J1-"and "J1 +" keys in manual mode

After pressing "enable",J1 joint motion can be controlled in the joint coordinate system (x-|
axis direction movement in the base coordinate system).

20 "EXT" key in manual mode
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Switch to additional axis teaching mode.

21 Coordinate system switching key in manual mode

It is used to switch the currently used teaching coordinate system (Joint Coordinate
System — Base Coordinate System—User Coordinate System —Joint Coordinate
System).

Tool Coordinate System needs to be selected at the same time sometimes.

Enable Button

Figure 1.4 Rear appearance of teach pendant

An enable button is used on the back of the teach pendant. During manual teaching, the left hand passes
through the hand rope and gently presses the button.

This enable button has three states:

State 1: when fully released, the driving device of the robot is cut off;

State 2: when gently pressed, the driving device of the robot is connected;

State 3: when pressed hard, the driving device of the robot is cut off.
1.3.3 System login permission

Turn on the power switch of the robot control cabinet and the human-computer interaction
interface ofthe teach pendant starts.

The login interface will appear on the teach pendant screen, which is divided into three login
permissions: administrator, operator and viewer, as shown in Figure 1.5.Different types of operators have

different permissions. The specific permissions are shown in Table 1.4.Three different types of users need
to check the corresponding type and log in through user name and password. USER:admin Password:admin

Login system

Figure 1.5 Login interface

Table 1.4 User permissions

Number Type User permissions

1 Administrator| -  Robot control system programming teaching
Debugging of peripheral equipment
Manage the permissions of different operators in the system
Maintenance ofrobot control system
Robot system power on / off operation
Start and stop ofrobot program
. Recovery of system alarm state
(part of the work needs to be carried out in the robot work area and must receive
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After logging in the "Administrator" mode, set the "user name" and "password" of the

operator mode in [user] - [user management].
Robot s&/stem power on / off operation

2 Operator

Start and stop of robot program
Recovery of system alarm state(only work outside the robot working area.)
3 Viewer |Youdo notneed to set"user name"and"password"when logging in. You can "login"
Directly You can only "Browse" the system and can't do anything else.
1.3.4 Operation modes

There are two operation modes of using the teach pendant: manual mode and automatic
mode.The switching between the two modes is realized by the "mode switch" button on the teach
pendant

Manual mode

Carry out "manual teaching" for the robot, and carry out parameter setting, program
design,configuration of various functions and process packages, system management, etc., which are
realized interactively in the manual mode interface.

In manual mode, the teach pendant can be used to control the movement of the robot by using 6 groups
of manual control physical keys on the right side of the front while pressing the "enable" button on the
back, to realize the manual operation of single joint movement and linear movement of the robot at
different movement speeds.

Automatic mode
It is mainly used for program execution.The robot performs single step, single or cyclic motion
according to the program setting and the set motion speed.

1.4 Control modes of robot

Based on SZGH control system,the robot has several different control modes, as shown in Tablel.5.
Table 1.5 Robot control modes

Control mode Method Speed
Manual operation In the manual mode of the teachl -  The maximum speed ofjoint movement is 600r/min
ofteach pendant pendant, 6groups of control physical keys| .  The maximum speed of linear motion is 200 mm/s
are used to control the single axis or .,  The maximum rotation speed in the tool coordinate
linear motion ofthe robot system is 50 degrees/second

'When manually controlling the physical key operation,the
default is 10% slow operation on this basis

In the manual mode of the teach - Run at the speed set by the program
Manual fast operation pendant, use the interface software keys

to test the program

Run in automatic | In the automatic mode of the teach | .  Run at the speed set by the program
mode pendant,use the interfaces of two are | 6 groups ofphysical keys cannot be controlled manually
keys to run the program
External control When there is no teach pendant,the . Run at the programmed / set speed
external key/upper computer

communication mode controls the

program to run

1.5 Setting of safety zone and interference zone

1.5.1 Safety zone

In the process of industrial robot running,it is often necessary for the robot to return to the starting
point of program curve or zero point from a certain position. This motion process does not consider
the surrounding environment of the robot,but the control system calculates the motion trajectory by
point motion control. In some cases,if the operator does not consider the position of the workpiece,
the machine collision accident will occur due to miss operation.In order to ensure that the robot

does not touch other objects and is in a safe state when starting the robot from the current
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position and posture to the program starting position and posture, it is necessary to set the safe
starting area of the robot through the teaching pendant after the installation of the robot is
completed. When the robot is not in the safe area of a job, the job program cannot be started and
run,and the corresponding prompt box will pop up.

The program cannot be started until the robot is manually taught to the safe area. Similarly,
when the robot exits the operation, it also needs to be zeroed in the safety zone, and the zeroing
safety zone needs to be set in advance.

Click [tools] - [regional setting] - [safety zone] in the manual interface of the teach pendant, as
shown in Figure 1.6, and the setting interfaces of "Starting-safety zone" and "Home-safety zone"
appear. Multiple safety zones can be set, which can be completed by creating the starting point and
ending point of the opposite corner of the safety zone (as shown in Figure 1.7).

Gow D | Senpom | Endpent | Enocle | GroupiD | Smampois | Endpoie | Enabee

Get S

Figure 1.6 Safety zone setting interface

Figure 1.7 Start point and end point of safety zone

1.5.2 Interference zone

Setting the "interference area" has no effect on the running track ofthe system curve, but it can
interact with the program through PLC programming or with other robots through the output port
to work together. For example, in the stamping process, the robot must set the picking and
discharging interference area in order to ensure the safety when working with the front and rear
robots. The interference function of the system is divided into three types: point interference, space
interference and axis interference. After setting the "interference section", whether it is manual
teaching or program operation, the system will detect if it enters the "interference section".

Click [tools] - [area setting] - [interference area] in the manual interface ofthe teach pendant, as

shown in Figure 1.8, and three types of interference area setting interfaces of "Space interference",
"Point interference" and "Axis interference" appear.
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Figure 1.8 Interference area setting interface
The interference function is represented by "I" type in PLC editing, and different numbers represent
different interference intervals:
Point interference - when setting "point" interference, when running to this point, enter the
interference interval, which is represented by i0-i119 in PLC editing.
Space interference - when setting "spatial" interference, the interference interval refers to a "spatial
body" generated diagonally with "starting point" and "end point" (excluding the "face" generated by

"starting point", "end point" and "base coordinate system", so the "interference interval" can be set
larger as needed). It is represented by i20-i139 in PLC editing.

Axis interference - it is divided into 8 groups, which are respectively used to set the interference
interval of 8 axes (j1-j8). It is represented by i40-147 in PLC editing.
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2 Coordinate systems

This chapter introduces five coordinate systems commonly used by industrial robots, and how to use
teach pendant to establish tool coordinate system and user coordinate system.

2.1 Five common coordinate systems of robot

Coordinate system is a position index system defined on the robot or space in order to determine the
position and attitude of the robot, including: base coordinate system, joint coordinate system,tool
coordinate system, flange coordinate system and user coordinate system. In the process of'manual
teaching", the motion of the robot is carried out in several different coordinate systems.

2.1.1 Base coordinate system

The base coordinate system is composed of the origin and coordinate orientation ofthe robot base,which
is the basis of other coordinate systems of the robot. The direction of the base coordinate system is
specified: the x-axis is forward,the z-axis is upward, and they axis is determined according to the right-

hand rule (as shown in Figure 2. 1).

Figure 2.1 Robot base coordinate system
2.1.2 Joint coordinate system

Joint coordinate system the joint coordinate system of robot is used to describe the motion of each
independent joint of robot. For six axis robots, the joint type is rotating joint. In the joint coordinate system,
each joint can be driven in turn, so that the end of the robot can reach the specified position. First, specify
the "zero position" of the robot in the joint coordinate system, as shown in Figure 2.2. Then, the coding
direction is set by the controller to specify the rotation direction of each joint. In the joint coordinate
system, the rotation direction of each joint of the robot must be consistent with Figure 2.2, that is, standing

directly behind the robot body and using the "right-hand screw rule".

Figure 2.2 Robot joint coordinate system
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2.1.3 Tool coordinate system and flange coordinate system

Tool coordinate system and flange coordinate system tool coordinate system is used to determine the
position and attitude of the tool. It is composed of tool center position (TCP) and coordinate orientation.
The tool coordinate system must be set in advance. The default coordinate axis direction is to rotate around
the axis under the base coordinate system, or you can customize the coordinate axis direction. When there
is no definition, the origin of the robot's default tool coordinate system is in the center of the robot's wrist
flange. At this time, the coordinate system established with the center of the flange as the origin is called
the flange coordinate system. When the robot is in the zero position, the flange coordinate system is

parallel to the base coordinate system, as shown in Figure 2.3.

|
Tool Centey Position

(1ICF)
2

Figure 2.3 Robot tool coordinate system
2.1.4 User coordinate system

User coordinate system is a rectangular coordinate system defined by the user within the
allowable range of robot action, which can be defined by the user according to their own needs and
habits. As shown in Figure 2.4, the user coordinate system can be defined on the workbench.

With a user coordinate system, we can:

(1) Quantify the position of the point on the workbench.

(2) When teaching, the robot can move strictly according to the edge path of the workpiece in
the user coordinate system.

(3) When the workpiece position or the workbench changes, transformation instructions ofuser
coordinate system can be used without teaching the robot again.

Figure 2.4 Robot user coordinate system
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2.2 Establishment of tool coordinate system

The establishment of a tool coordinate system is also called tool coordinate system calibration.There are

two main approaches:
Multi-point calibration method

We usually use four-point method. Let the tool TCP arrive at the same point with four different
attitudes, and obtain the data ofthese four points, then the system can calculate the position of TCP relative
to the center of flange.

When we need change the Axis direction, we use six-point method. Based on the four-point method,
the data of points are obtained in x-axis and z-axis respectively, and the y-axis is determined by the right-
hand rule.

Click [tool coordinate system] in the "manual interface" of the teach pendant, and the new tool
coordinate system interface as shown in Figure 2.5 will appear

FEVDOMTT ST e e

I | 2 | it T]

I8 |

Default rotation direction

v {rotation around the axis in the basic coondnate system)

iCurrent position | | Rdvkrence point Toot Coombnate System name: Set

Figure 2.5 Tool coordinate system interface 1
When checked,the attitude ofthe default tool coordinate system is to rotate around the axis under
the base coordinate system. The tool coordinate system can be established only by using four-point
method to realize TCP measurement.
Principle of four-point method:
(1) Find a very accurate fixed point (the sharp cone end of the workpiece) within the working range of
the robot as the reference point.

(2) Manually teach the robot, and use different tool postures to just touch the TCP of the robot tool
with the reference point as far as possible, as shown in Figure 2.6.

(3) Through the 6-joint data of the robot flange position in four different postures of key point 1-key
point 4, the system can automatically calculate the TCP data.

(4) The system records TCP data and constructs the conversion relationship between tool
coordinate system, flange coordinate system and base coordinate system.

Note: If the TCP setting is accurate, when the tool is checked in the manual teaching, the TCP
position will not change when the tool attitude is changed.

|
—_—

Key point 1 Key point 2 Key point 3 Key point 4

Figure2.6Thesharpconeendoftheworkpiece is used as the reference point to establish the tool coordinate

system
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When the tool coordinate system attitude to be established is not the default rotation direction, it
is necessary to additionally determine the direction point x and the direction point z, as shown in
Fig. 2.7 and Fig. 2.8. Determine key point 1- key point 4 points according to the previous method,
and then direction point z point shall move vertically upward on the basis of key point 4, and
direction point x point shall move forward on the basis of key point 4 to determine the direction
points of Z axis and X axis

X-axis direction point  Z-axis direction point

Figure 2.7 Additionally determine the direction point x and the direction point z
TP SRS, USSR (U  (S————  (F————

m | j2: 2 | s

) | 1s:

Defauit rotation dinection
{rokation around the axis in the basic coordinate system )

Curvent position) (Aeference point| Tool Coordinats System name: | et
Figure 2.8 Tool coordinate system interface 2
Comparison:

Four-point calibration method: The tool coordinate system is parallel to the flange coordinate
system.Six-point calibration method: Define the X and Z directions by yourself.

y A,
Xn ] Mot
(a) Four-point calibration method (b) Six-point calibration method

Figure 2.9 Comparison of two calibration methods
. External reference calibration method
let the tool TCP reach a measured external reference point (mark point),as shown in Fig. 2. 10. If
the tool needs to be changed frequently, this method can be used for rapid calibration.
All the program points associated with the original tool coordinate system will be associated with
the revised new tool coordinate system,and the six joint data will be automatically corrected to keep
the pose of TCP unchanged.
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Tool Coordinate System name

Mark point

Original mark point

Mew mark paint
Set | 1 Cancel
New ey — o Delete |

Figure 2. 10 Using mark point for rapid calibration
2.3 Establishment of user coordinate system
The establishment of user coordinate system generally uses the three-point method:

(1) We let the tool TCP reaches the origin of the coordinate system, a point on the x axis and a point
on the y axis.

7 A point on the Y axis

A point on the X axis

Origin of coordinate system

Figure 2. 11 Three-point method to establish user coordinate system

As shown in t Figure 2. 12, we obtain the data and create three points. Please pay attention here,
the created "point" needs to check the tool coordinate system.

[mmumu]
uu- nmmw mmﬂu-u My fﬂlﬂrﬂ mrmq
19 a 2 Undefined : 3 .
197 b 2 Undefine il | winhishasbany
198 testAuto0 0 Undefined
Delete
1% testAutol 0 Undefined —
200 testAutod 2 Undehnes Run t this point
201 testhutal 2 Undefined 5
i1, il T ﬁ Fiter
203 w2 0 o
204 w) 0 e =

Figure 2 12 Create three points for user coordinate system
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(2)Click [user coordinate system] in the "manual interface" of the teach pendant, and the user
coordinate system interface as shown in Figure 2. 13 will appear. Then the user coordinate system
can be established by referencing the three points in turn.

g

X axis

T axig

Lurrent positior # Reference point Lser Coorinate System i Lt

Figure 2.13 User coordinate system interface
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3 Robot manual teaching
Using teach pendant to operate robot manually is the basis of industrial robot programming.

You can switch the teach pendant to "manual mode";Press the "enable" button on the back of the teach
pendant, select the coordinate system and set the teaching speed; then operate the button on the right side
of'the teach pendant to control the movement of the robot, as shown in Figure 3. 1.

“Enalile” bution on the
back of the ieach pendani

- Select the comrdinote sysiem

6 sets of manual operation
buttons on the right side
of the teach pendani

Sel the ieaching speed

Figure 3. 1 Buttons for manual teaching

3.1 Enable button

Carry out "manual teaching" in the "manual mode" of the teach pendant. The way to start is
to press the "enable" button on the back of the teaching pendant. Release the "enable" button, and
the teach pendant cannot control the motion of the robot.

New Manage Tool Pic Configure System Function list ©
& 1 Q
Custom ala... Emergency... Abnormal .. Switch opti... Calibration ...
System
X ® o) & P
- -
| a8 N &
User Mana. .. Switch user Update an Authorize Language

Spered, | i v
ofchimate Syitem W

Jl = 19199400, 750 |1 =-1919980.750 3= -1909900 150 M= -191980.750 |5 = -1019980.750 (6 = -1919%80. 750
Hl=-191900 750 87 =199 750

Ee 08436 ¥ J500% JF= -JE03d A=@ERafed B = -POGESS C=-S36770

N=-915800 Ve -Sd0748 7= -ME3d A=E34984 B= 206656 C=-926228

Figure 3.2 Manual teaching configuration and motion monitoring page

After pressing the "enable" button, the manual teaching configuration and motion monitoring page
will be displayed at the same time, as shown in Figure 3.2. The upper part is the teaching
configuration:including teaching speed, additional axis radio box, teaching coordinate configuration,
precise position function button and so on. The lower part is the display of the current joint angles and the
coordinate values under the corresponding coordinate system.

This page will pop up automatically when the "enable" button is pressed. It will be hidden after the

focus is lost. In manual mode, when the "enable" button is pressed, slide from left to right or from right
to left anywhere on the interface to call up the interface again.
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3.2 Manual Teaching in Different Coordinate Systems

When selecting different coordinate systems and manually controlling the physical keys
according to the six groups on the right side of the teach pendant, the motion mode of the robot is
different.

Operation type: joint coordinate system

The robot has six movable joints, which are defined as j1-j6. In the joint coordinate system, six groups
of buttons enable each joint ofthe robot to rotate independently, as shown in Figure 3.3.
The joint coordinate system can be selected for large range motion without TCP attitude.

HEHE

l. 1‘
]

Figure 3.3 Keys function when the operation type is " joint coordinate system"
Operation type: base coordinate system + TCP

The base coordinate system is a common coordinate system in teaching. In this operation type,the

robot is multi-joint linkage.

HEHTIE

Figure 3.4 Keys function when the operation type is " base coordinate system"

Among the six groups of keys: the first three groups of keys respectively control TCP to move
horizontally along the X, Y and Z axes of the base coordinate system, and the last three groups of keys
make the tool rotate around the X, Y and Z axes of the base coordinate system on the premise that TCP
position remains unchanged.

Note: if the corresponding tool coordinate system is not selected before manual operation, the point at
the same position during rotation is the center of the connecting flange.

Operation type: user coordinate system + TCP

The robot is multi-joint linkage.

Among the six groups of keys: the first three groups of keys respectively control TCP to move
horizontally along the X, Y and Z axes of the user coordinate system. The last three groups of keys make
the tool rotate around the X, Y and Z axes of the user coordinate system on the premise that TCP position
remains unchanged.

Note: if the corresponding tool coordinate system is not selected before manual operation, the point at

the same position during rotation is the center of the connecting flange.
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Figure 3.5 Keys function when the operation type is " user coordinate system"
Operation type: tool coordinate system
The robot is multi-joint linkage.
Among the six groups of keys: the first three groups of keys respectively control TCP to move
horizontally along the X, Y and Z axes of the tool coordinate system. The last three groups of keys make

the tool rotate around the X, Y and Z axes of'the tool coordinate system on the premise that TCP position

remains unchanged.

Figure 3.6 Keys function when the operation type is " tool coordinate system"

In the "tool coordinate system" operation mode, it is relatively easier to control the motion track of the
tool TCP, and the posture of the tool can be adjusted when the TCP position is not moved. If the six point
method is used to establish the tool coordinate system and the effective direction of the tool is set as the Z
axis,as shown in Figure 3.7,in some cases,the tool coordinate system is the most suitable for the translation

operation without changing the tool attitude relative to the workpiece.

Exit along the Z axis.
The workpiece will
not be touched.

Figure 3.7 Manual teaching in tool coordinate system

3.3 Manual teaching speed

During manual teaching, it is better for the robot to move slowly in the working area. At present,the
system settings during manual teaching:

The maximum speed ofjoint movement is 600 r/min;
In the base coordinate system, tool coordinate system and user coordinate system, the maximum

speed of linear movement in X,Y and Z directions is 200 mm/s, and the maximum speed of rotation around
X,Y and Z axes is 50 degrees/s.
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3.4 Operational feedback

For each operation on the teaching pendant, the history can be seen in the operation feedback display
box.

For each operation on the teach pendant,the history can be seen in the operation feedback display box.
The operation history display box of the teach pendant is a pop-up page, which is displayed at the bottom
ofthe screen.

In manual mode: slide the interface from left to right or from right to left, you can call up the
operation history pop-up box, and it will be hidden automatically when the focus is lost.

Manual mode + press the enable key:slide the interface from left to right or from right to left. By default,
the motion configuration page will be called out first. At this time, switch with the "tab" key to switch to
the operation history page and automatically hide when the focus is lost.

In automatic mode: slide the interface from left to right or from right to left. You can call up the
operation history pop-up box and hide it automatically when the focus is lost.

Mew

Poaint Basic progr.. Maodular pr.. Spraying Palletizing

f‘“ h-.
Punching TPU injecti Pipeline tra... Laser track,.

[0} Pt Tl b &y PPN [ et
Taath pendant sersan vl O 05 _F_EE LW
Contrgd e wewean v 0% 0T DF

0@ Fiperatue promas § FRE Pha 1T s

| N fRave screenshot Vi 00 07 prg s ceasfullyd

100 IO raion penrrg . 3 meBr® W nosml s s ceasully !

100 ICmsfummnd teedtacs pCreenahons. dowriosd (oemproed!

| Ol . cemrman] Tepdinars 3ereg BEar sua LoEttug

Figure 3.8 Operation feedback display box
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4 Online teaching programming

This chapter explains how to quickly generate and execute a simple robot motion control program
through teaching programming, to help operators master the basic programming method ofteach pendant.

4.1 Contents of teaching programming

The information required for robot operation includes three parts: motion trajectory, operation conditions

and operation sequence
4.1.1 Path of particle

Motion trajectory is the key point for the robot to complete an operation. When teaching, it is
impossible to teach all the points on the operation trajectory once, but segments the trajectory,
manually teach the starting point, and end point of each segment of the trajectory, then confirm the
attributes of each segment of the trajectory in the programmed curve motion command, and then the

path planning module of the control system performs interpolation operation.
4.1.2 Operating conditions

In teaching programming, in addition to telling the robot motion trajectory, it is also necessary to
reasonably configure the process conditions of robot operation in advance. For example, in order to obtain
good welding quality, robot welding operation needs to set welding conditions, including welder model,
welding sequence, welding control signal, welding current and voltage control and other parameters.

There are two types of input methods for operating conditions on SZGH teach pendant:

(1) Create function package or process package

(2) Set by command in the program
4.1.3 Operation sequence

The movement and process implementation of robot need to be carried out according to a certain
operation sequence. The setting of operation sequence mainly involves two aspects.

(1)Process sequence of operation object

(2)When writing the robot trajectory program by manual teaching, it is necessary to integrate the
operation sequence of the process.Action sequence of robot and peripheral equipment

In the complete industrial robot system, in addition to the robot itself, it also includes some peripheral
equipment. The discovery device provides functions such as collaboration, pipeline tracking and so on,

which can be set up before programming and invoked in the program.
4.2 "Point" in teaching programming

"Point" is a description of the position and attitude of the robot. Specifically, it is the position and
attitude of the center of the end flange in space when the tool TCP reaches the target position when the

robot is taught manually. This information can be uniquely determined by the joint angle data of the robot.

4.2.1 "Point" management

Click [manage] - [point], as shown in Figure 4.1, to open the "point" management interface, it shows
the relevant information of the points, including ID number, name, reference times and the name of the

corresponding TCP (tool center point).

(1) ID: the ID number is the unique identification of the point, which is automatically generated when it
is created. The points referenced in the curve motion instruction in the basic program are associated and
uniquely confirmed by the ID number.

(2) Name: the point name can be automatically generated during teaching or input by operators, which
is convenient for point reference and management in the program.

(3) Reference times: refers to the number of times the point is referenced in all basic programs in the
controller.

Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.



SZGH Robot User Manual V4.0

1] |

Hame | Referenced limes |

| Bew Forward generation
o pE Aol o Undefined
1 pz_tAutol 2 Undefined Detalls Reverse generation
2 pr_tAuto? FJ Undefined
| pz_tAutod 2 Unchefined | Delete
4 pestAutal i U nuhefirved

Reun to this paint
5 testAutod 0 Undefined =
%4
& bEstAutal o UindeEfined
i Filter

7 testAutol 0 Undefined
a wwwillAutol 2 Undefined

Figure 4. 1 "Point" management interface
Note:when the reference times is greater than 1,modifying the data of this point may affect some motion
curves in a basic program or the motion curves in many basic programs.
(4)TCP: the corresponding tool coordinate system needs to be checked. When it is undefined, this
point can only determine the position and attitude of the robot flange center, but cannot determine
the position and attitude of the TCP.

4.2.2 Creation of "point"

When the robot reaches the specified position, click [new] - [point], as shown in Figure 4.2, to open the
"point" information interface. It can be named according to the purpose of the point. Enter the "point" name
and click [current position], then the system will read the six joint data of the current robot and display the
X, Y and Z coordinate values at the same time.

Marme | | g = am - [ UCS: w | " ot used
J T AS1L07AED n 721 BS599T4
2 Gl R0 3 ) L T4.11 0081
ja ¥ G4BT T4 z W TEEATD =
4 LR B R T iciie aftilusie
1% FER I FE RS i
Jil T ATIZ 000
ttative audjust Offuet attrbube: | D.0,0,0 Eoodrdinate mewl .
Current position | | Run D this poent ity Save as Formard geaner.. | Reverss genes

Figure 4.2 "Point" information interface
In the "Point" information interface, five basic functions are provided:
(1) Click [run to this point] to control the robot to directly reach the position and attitude of this point.
(2) Select “user coordinate system”, we can view the position data of the point in the user coordinate
system.

(3) Check “Revise attitude", then enter the revised value, and click [coordinate revision], then the 6 joint
values will be revised. Click Modify or save as a new point.

(4) If checking the "check boxes", you can modify multiple coordinate value data at the same time by
entering the value in the quantitative adjust text box.

(5) The "offset attribute" function is provided. You can enter the maximum absolute value of the point
offset to limit the operator's modification of the point.
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Note:

(1) The six joint coordinate value can only determine the position of the center of the robot
flange.However, the operator pays attention to the posture of TCP when teaching, so the tool coordinate
system must be selected when creating a new point, and the controller can carry out interpolation
operation based on TCP to generate straight-line or arc continuous path trajectory

(2) When saving point data, only six joint data and associated tool coordinate system ID are stored, and
user coordinate system ID is not saved. Therefore, when you need to copy the program written on one
robot to other robots, you need to click the [forward generation] button to bind the user coordinate system.

(3) The displayed X, Y and Z coordinate values have the following meanings:

When "do not use" tool coordinate system is checked, it is the X, Y and Z coordinate values of
the flange center under the base coordinate system;

When selecting the corresponding tool coordinate system, the X, Y and Z coordinate values of
the tool TCP in the base coordinate system;

When the tool coordinate system and user coordinate system are selected at the same time, it is the X,
Y and Z coordinate values of TCP in the user coordinate system.

4.2.3 Display of current "point"

When entering the manual or automatic mode main interface of the teaching pendant, you can

see the real-time display of the current "point" information of the robot as shown in Figure 4.3 at
the bottom of the interface.

Hes  Manags Tool Fe Configure  Sysiem Function list

| I | J ? I I I-E-\I
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S . G joint data
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e | . | !

I - |""" | % | ‘__"g| | B3 TCP data in different
sar Mana Bwikch usar  Uptdwis an Authorize Langsage - coordinate systems

Flange center data in
zero-position flange
coordinate system

Figure 4.3 Real time display of current "point" information
4.2.4 Home position
As shown in Figure 4.4, after the installation of the robot system, each joint of the robot body will move
to each position as shown in the figure before leaving the factory, and then set the home point in the

"machine parameter setting" interface. When the robot manually teaches and reads the joint angle of the
"point", it is positioned with the set "home.

€ )

Figure 4.4 Robot home position attitude
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When the teach pendant is in "automatic mode", click the "run to home position" button on the
interface (as shown in Figure 4.5)to control the robot to run to the home position. At this time,read
the angle value of each joint of the current "point", and the angle value is displayed as "0".
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Figure 4.5 "run to home position" button in "automatic mode"
4.3 Online teaching a basic program
4.3.1 Task description

Write a "testl" motion curve control program for robot welding through manual teaching, let the robot

move from T1 (operation start point) to T2 (operation adjacent point) atthe speed of 1000mm/s, and

then move in a straight line at the speed of 100mm/  from T2 to T3 (operation start point) to start welding

at the speed of 10mm/s, After welding to T4 (operation end point), exit to TS5 (operation avoidance point)

in a straight line at the speed of 100mm/s. The trajectory of the robot is shown in Figure 4.6.

.
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Figure 4.6 Robot motion trajectory for welding

Before creating the basic program, there are four things to do:
Set startup safety zone and home safety zone
Create the tool coordinate system and user coordinate system
Create the welding process package
Carry out trajectory path planning
After completing the above steps, you can start teaching and write a basic program.

4.3.2 Create a basic program

The programs in SZGH software system are divided into four types: basic program, process package,

function package and modular program. Among them, the other three types will eventually be converted
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into basic programs for interpretation and execution by the main controller.This section describes how to
create a new basic program.

Log in to the software with administrator privileges

Turn on the power supply of the robot control cabinet, wait for the human-computer interaction
interface of the teaching pendant to start,and then log in to the system as an administrator. The other two
types of operators (operators and viewers) do not have programming permission when logging in.

Enter the basic program programming interface

Switch the mode change-over switch of the teach pendant to the "manual" sign. On the manual main
interface:click [new] [basic program] to enter the basic program programming interface, as shown in
Figure 4.7. Here you can create a "basic program"

Hame:| TEST Task type Curve 3 Mew
Maovement type: joinl movement W et i i) Smipathing ratio: 0
Bur bt pum[:.

Figure 4.7 Basic program programming interface
Program naming and creation

After entering the "basic program" creation interface, the first step is to establish the program name. As
shown in Figure 4.7, click the blank box after "program name" on the touch screen by hand, and a soft
keyboard will appear. Enter the English letter "XXX", click [Enter] on the soft keyboard, and the blank
box after "program name" will appear "XXX".

After naming the new program, click the [new] button in the upper right corner of the interface, and the
program name "program: XXX" will appear on the blank programming area in the middle, as shown in
Figure 4.8. At this time, the [new] button will change to the [Cancel] button, indicating that the new
program is created; Click the [Cancel] button to cancel the whole current program operation.

Name TEST Tash type Curve il Cancly
Movemnsrt (ype- jent movement W St 1000 Seroifurg et <]
Lt o TESTALADE
Program TEST

‘ Program instruction display area

Figure 4.8 Creating the basic program named "TEST"
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4.3.3 Manual teaching for the program design

After the basic program is created, you need to teach it manually and add corresponding instructions one
by one in the programming area (as shown in Figure 4. 11).

Operation 4.2 Manually plan to complete the design of a simple motion program

Condition Teaching pendant in manual mode

Step 1 The default task type is "curve" or select "motion command" - "curve motion" in
the pull-down menu

2 Manual teaching programming for curve segments one by one

3 Commissioning procedure

4 Click the [Save] button to complete the creation ofthe program

4.3.3.1 Select task type

After the basic program is created, it is necessary to conduct manual teaching and add corresponding
instructions one by one in the program instruction display area.

In the "task type" drop-down menu, we can see various instructions provided by the software, as shown
in Figure 4.9. Among them, the command to control the precise motion of the robot is the default "curve"
of "task type", or select "movement statement" - "curve motion" in the drop-down menu (both are the

same command).

Mame: tesll Task bype Cuve sl Cancel
L ¥
Movement type. joint movemnent W Speed Movement stabarnent # | PG a
Run to point tesbiuitod
s 2 Basar statement *
_ Procass stateman! ¥ _
Prog
Ranctbon stabement ¥
Lo statement ]
SUB CALL

Figure 4.9 Various instructions included in the task type
4.3.3.2 Curve instruction description

A curve instruction runs in the robot system, which is expressed as a moving track that accurately
controls the robot from "start point" to "end point". In this instruction, the following contents need to be
specified:

Movement type: Specifies the motion control method of the moving track.
Run to point:teach the pose of the end point that the curve segment robot TCP will move.

Speed:Specifies the movement speed of the robot.

Smoothing ratio:the smoothness of robot motion
The format of curve instruction is as follows:
Curve - Movem ent type: Run to point (ID_point nam e); Speed=XXXX ; Sm oothing ratio =XXX

Movement type

The movement type specifies how the motion of the movement track is controlled. The movement

types and functions currently provided are shown in Table 4. 1.

Table 4.1 Description of curve instruction movement type
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Type Figure Description
Joint The basic movement method of moving the robot
movement TCP to the specified position. All axes ofthe robot
accelerate atthe same time. After moving at the
teaching speed, it decelerates at the same time and
stops.
Linear A moving method for controlling the robot TCP
movement \ i moving trajectory in a linear motion mode from the
start point to the end point.
Arc o A moving method to control the TCP moving
—y track of robot in the form of arc from the start point
movement S - . . . .
A through the intermediate point to the end point.
. Emrwsdhat gEHE
N e - f—
P F ol gravinal
Circular / A movement method for controlling the TCP
movement St - movement trajectory of the robot in a circular
. } | . .
Y motion from the start point to the end point. The
BT gl Centre point needs to be taught.
-
L F-
L e

Run to point

The running track of the program is connected by the "start point" and "end point" of each curve in the
program. The "end point" of each curve is the "start point" of the next curve. Therefore, when using the
curve instruction, you only need to set the "end point" of the curve through manual teaching, that is,
the "motion to point".

After the program is named and created successfully, the system will automatically set a "point" name
for the "run to point" for the first curve instruction. As shown in Figure 4.9, the name "testautoQ" is
set for the new "TEST" program. You can click the "run to point" text box to change the name of the point,
or select an existing "point" for reference.

Speed

In the process of robot movement, the speed of movement needs to be set. The speed unit in the "joint
movement" type is r/min, and the maximum should not exceed the setting parameters in "machine
parameters"; The speed units of "linear movement", "arc movement" and "circular
movement" types are mm/s, and the maximum speed should not exceed 2000 mm/s.

Smoothing ratio

By setting the "smoothing ratio", the robot can run more smoothly. The range of "smoothing

ratio"parameter is "0- 100", "0" means no "smoothing", and " 100" means the maximum "smoothing".
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4.3.3.3 Teaching programming

The trajectory of the robot is composed of several curve instructions. According to the task, there are
two methods to teach manually and add curve instructions: one is to teach t1-t5 points manually and add
curve instructions synchronously in the basic program programming interface; The other is to manually
teach new tl-t5 points in the "point" management interface, and then add curve instructions by
referencing points in the basic program programming interface.

After adding curve instruction by manual teaching method for many times, the program
instructions display area is shown in Figure 4.10. Click one of the instructions, you can modify, replace
and delete the instruction.

Program:TEST
1 |Curve - Joint movement : Run to point(215_t1) ;Speed = 1000 ;Smoothing ratio = 0

2 |Curve - joint movement : Run to point( 216 t2) ;Speed = 1000 ;Smoothing ratio = 0

3| Curvé - Linéar movement : Aun to point(217 t3) Speéed = 100 ;Smoothing ratio = 0
e BEGIN_WELD: w1

d | Curve - Linear movemant : Run to point{219_t4) Speed = 10 ;Smoothing ratio = 0

END_WELD

ap—————————
3 | Curve - Linear movement : Run to point(d21 _t5) ;5peed = 100 ;Smoothing ratio = O

Figure 4.10 TEST program
In the "TEST" program, if the program is run for a single time, the robot will eventually stop at T5. If
the motion program is cycled, after the last curve trajectory is completed, the robot takes T5 as the start
point and continues to run the first curve to the "run to point" Tl to form a closed loop of motion
trajectory.
4.3.3.4 Save program

After the program design is completed, click the [save] button to save the program.

When the program is saved in "program management", the creation of "basic program" is completed.
4.3.4 Program running

After the program is created, switch the mode change-over switch of the teach pendant to the"automatic"
sign, and the system will switch to enter the "automatic interface". In automatic mode,the program can be
run without pressing the "Enable" button.
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5 SZGH programming

This chapter describes the type of instructions constituting the application program in SZGH control
system, the steps of writing, debugging, modifying, and executing the application program, the

composition of modular program, and how the system starts up and automatically runs the program.
5.1 Program instruction

Program instruction is the basic unit of robot program and the execution method to control the specified
actions of robot and peripheral equipment. In the SZGH control system, writing the program only needs to
select the corresponding instructions, input parameters, and click the "add" button. There is no need to
manually input the command line code, which is very convenient and easy to use.

The instructions provided in SZGH control system are divided into the following types, as
shown in Figure 5. 1.(See Appendix 1 for specific instructions.)

A tesrl Tami Ty Curee =i Cancel
Moeemare BypE . ot mowemert W gt Mool sEateinecy & Jratia o
AL £0) [P Epi bRt
i miciancs Bamne siateraent L
_ Pro s SLMEETENE . _
FIB-1

Furrtian itslement  F
Loges Stabemsent L
Suill_ CALL

Figure 5.1 Instructions provided in SZGH control system
5.2 Global variable definition

In order to cooperate with program instruction function,logic judgment and external communication
interaction, the system defines global variables with specific meaning in the storage space.(See Appendix 2
for details.)

5.3 Programming and testing

The robot programming and operation described in this section are realized through the teaching pendant.

Operation 5.1 Programming

Condition Teaching pendant in manual mode

Step 1 Click [Motion] - [Create Program] - [Basic Program], enter the program name,
and click [New Create] completes the creation of the program.

2 Add robot motion commands and other commands through manual teaching.

3 Complete the program design through program editing.

4 Program debugging to test whether the robot's motion track is correct.

5 Program modification.

6 Program saving.

5.3.1 New program

Switch the mode change-over switch of the teach pendant to the "manual" sign, and enter the new basic
program interface in the main interface of manual mode.(See Section 4.3, Chapter 4, part I of the manual

for specific operation.)
5.3.2 Manual teaching programming

In the task type, select the corresponding instruction through the drop-down menu (as shown in Figure
5.2), and the interface ofthe instruction parameter setting area will switch to the parameter setting interface
corresponding to the instruction. Set the parameters of the instruction and click the"add" button to complete
the programming. Among them, see Chapter 3 for the procedure manual teaching steps of the robot motion

part.
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Figure 5.2 Basic program editing interface

5.3.3 Program notes

The program instruction display is divided into left and right parts, as shown in Figure 5.3. The program
content is displayed on the left. Click the blank area on the right of the instruction to pop up the soft

keyboard, and you can enter the program notes in Chinese or English.
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Figure 5.3 Program content and annotation display
5.3.4 Program editing

After the program is created, modify the program as needed. You can change, insert, delete,
and other operations of instructions through the toolbar and clicking the program name.

Deletion, modification and insertion of instructions

Select an instruction in the program instruction display area on the touch screen, the instruction will
turn gray, and the task type and parameter setting area above the interface will be changed to be
consistent with the instruction. The toolbar in the programming area will be switched to figure 5.4.

copy, cut

Harne:l testl | Task l-":-e:| Curve ,,- | Cancel

Mgyt I:'fpn.l ].qlr.l:[.mﬁ:nl‘-rﬂ.ilﬂ- - Spund.'l 1000 | Smoothing nltln.l o

Fun ta paint: 12 82 [ iTooIbar

Program:testl
1| Curve - Joint movement : Fun to podnt{11_t1) Speesd = 1000 Smoothin.., BTHTEA

Pl CUrve - psine movemseet | Pge bo gednti 12020 Speos = 1000 Sirsthin
3| Curve « Linear movement ! Bun to point(13_t3) Speed = 100 Smoothin...
N Begin welding: weldl RASERI Y E
5 | Curve - Linear mowemient 1 Run to pointi14_td4) Speed = 10 Smoothing...

i | End weiding

Figure 5.4 Toolbar in the programming area

-

Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.



Shenzhen Guanhong Automation Co., Ltd.

Clip and copy of program segments

Click the program name bar, and it will switch to the full screen interface of the program. Click the
command on the touch screen, the command will change color, the "selected task" appears on the right,
and the [Delete], [Copy] and [Cut] buttons appear on the lower bar at the same time, as shown in Figure
5.5. Multiple instructions can be selected at one time for copying and cutting.

P_n-i;nm'h_ll’.'l. Selected task
T - .C;.nre- - Jolril.‘ %wemm :ﬁjn.m erl.ti;ll_.tll :Speee - 10|:.H:I-.5ml:n:.lt;u.. ﬁ’:'rili-‘r:ﬂé.?. r Curve - .,'l.:un;. '"f-v-:n'-c'r'-'-
?! + Curve - [pink movement : Run to point(12_t2) :Speed = 1000 :Smoothi... 3 Curve- Linear movem
?! + Curve - Linear movement : Bun to point(13_t3) ;Speed = 100 ;Smoath..,
:i *  Begin welding: weldl BRWETE
E‘i Curve - Linear movemaent ; Ran to point(14_t4) ;Speed = 10 ;Smoathi.,
6| - End welding
;E Curve - Lingar movemaent : Run to point{15_t5) :Speed = 100 ;Smooth..,

Figure 5.5 Copy and cut program instructions
After clicking [copy] or [cut], the lower bar will switch to another toolbar, as shown in Figure 5.6. At
this time, select the position to be inserted, and the corresponding instruction will turn gray. You can realize

the "selected task" instruction in front of the "front" or "rear" of the gray instruction [forward paste] or
[reverse paste].

Program:testl Selected task
= Curve - joint movement ; Run to paint{11_tl) ;Speed = 1000 ;Smoathi... ETETES 2 Curve - joint movemant
+ Curve - joint movement | fun to point{l2 L2} Speed = LODD ;Smoathi... 3 Curve - Linear mavem

+ Curva - Lingar mavement : Aun to point{1l3_t3) ;Speed = 100 ;Smooth...
Begin welding: weldl EMELE
Curwer = Linear movement : Bun to paint{14_td) ;Speed = 10 ;Smoathi...

- End welding

S ek o e P e e |

Curviit - Linear movement : Run o point{l5_t5} ;5peed = 100 ;Smooth...

>

; L
Figure 5.6 Forward or reverse pasting instructions at the specified position
5.3.5 Trajectory debugging
In the manual mode, there are two methods to debug whether the robot motion trajectory

instructions in the program is correct: line by line debugging in the program command display area
and entering the special motion trajectory debugging interface through the menu.

Line by line debugging of program instruction display area
Elect a curve command in the program command display area on the touch screen, the curve command

will become gray, and the task type and parameter setting area above the interface will be changed to be
consistent with the command. The toolbar will be switched to Figure 5.7.
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Figure 5.7 [Run curve] button will appear when selecting curve command

The [operation curve] button on the toolbar is a one-step debugging button only available for curve
instructions. Under the condition of ensuring safety, press the "enable" button on the back of the teach
pendant and click the [Run curve], and the robot will execute the curve instruction and run to the "run to
point" set by the curve.Select the next curve instruction, continue to press any "enable" button on the back
of'the teach pendant, and click [run curve] for manual teaching to check whether the motion trajectory of
the robot meets the design requirements.

Motion track debugging interface

The program includes not only a series of robot trajectory instructions executed in sequence, but also
many basic instructions, process instructions, function instructions and logic instructions. In the program
instruction display area, look for the motion instruction line by line for debugging, which is inefficient
and easy to miss. Therefore, the system provides a special motion trajectory debugging interface.
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Mosament rppe:: [Pl AT W CpaesT j1= ] ‘Srnapkeng rato: (i}
B o posint:, i e

Gl curverd angle

Wemlalineg Pahirs DosLing

Stan collinien datection

[l Curvid « puir i | B b ot L8 G0 Apevs = V000 ety

1| Cuirve - Liniai masamant | Rus b pordi 11 100 Sgeed = 100 Smaathin Bave port pperatian

1| Mg winddtieng. weld] EMEY  Gicnsl varanie

§ Curve . Linaar moyament - Bum to poicdi 14 ) Speed = 10 Sersaaifeng
n 4 Sel the Slai poinl of the curve
§ Endd welding

Cancel aullo-Creatn poirds

(DTS ] 5ave serearaol VALDL 05 41 pag successfultyd
DTE]Save screenshot VA OL0S 42 prg successhuly
D7) 5ve sereenshol V40106 _43.png succesaluliyt
[0TB]Save screenabat_Yid.O1.05 84 png socceisfully*

Hide comment cofumn

Tt debugging

Figure 5.8 Menu [track debugging]
Click the [menu] key on the teach pendant, and click the [track debugging] key in the pop-up menu
(as shown in Figure 5.8), and the motion track debugging interface will appear.
As shown in Figure 5.9, on the motion track debugging interface, other instructions in the
program are shielded, and all curve instructions are presented visually in turn, so as to enable the user to
verify the consistency between the running track of the program and the teaching track.
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Figure 5.9 Motion trajectory debugging interface

In this interface, you can check "single step" or "continuous" operation by "sequence" or "reverse
order". You can select the corresponding instruction to stop the program when it runs to the instruction. Note
that click the [run] button here to debug the motion track. It is a manual teaching process, and you need to
press the "enable" button on the back of the teaching pendant at the same time.

Note:

(1) "Track debugging" is to extract curve tasks in the program and run them one by one to preview the
running track of the program. Therefore, only curve instructions are executed and non-curve
instructions are skipped. When the program contains logical statements "if", "while" and "Jmp", special
attention should be paid: if there is an "if", "while" or "Jmp" that is not completely paired between the
two points to be run, the result of judgment and jump is uncertain because the non-curve does not run.
At this time, the track between these two points cannot complete automatic operation, which needs to
be judged by the user, manually reset the starting point to skip such statements.

(2) During track operation, the interface will be set to read-only to prevent users from modifying
configuration parameters during operation.

5.3.6 Modification of track points

There are two ways to modify the position and attitude of the track point in the program during the
motion track debugging or due to subsequent changes in the environment: at the instruction ofthe program
editing interface and at the point management interface.

Modify at the instruction of program editing interface

Enter the basic program editing interface, select the motion instruction line to be modified, and the
instruction will turn gray. Click this instruction again, and the program editing toolbar will switch to
Figure 5.10. The border of the text box after "run to point" will be highlighted.
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Figure 5.10 "point" modification in curve instruction
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At this time,press the "enable" button to manually teach to a new position and attitude,and click:

[global modification] - a prompt box appears, "are you sure to modify the joint angle of curve
point * * to the joint angle of the current posture?", Click "yes" and the point data will be modified and
saved. If other motion instructions in the program use the point data,it will also be modified synchronously.

[Create and replace] - a prompt box appears,"do you want to create and replace curve points* * with
the current joint angle?", Click "yes", a new "point" will be created and saved, and the "motion to point" of
the instruction will be replaced with the new point. At this time, the original * * point data will not be
modified.

Modify in the point management interface

In the system, some key track points will be referenced by multiple programs for many times. At this
time, if you need to modify the point data, you can implement it in the point management interface.

Click [manage] - [point] to enter the "point" management interface, as shown in Figure5.11.Select
the point to be modified, click the [details] button, the "edit box" of the selected "point" will appear, press
the "enable" switch, manually teach to the new position and attitude, click "read the current point", and
click "save" to complete the modification of "point".

Note: if the modified "point" is referenced, be sure to switch to the "program" management

interface and [check] the program that "references" the modified "point" (as shown in Figure 5.12),
otherwise the motion track in the program will make mistakes and cause accidents.
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Figure 5. 11 Click the [details] button to modify the data of the point
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Figure 5. 12 Program check
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5.3.7 Program saving

After program editing and debugging, you must click the [Temporary save] or [Formal save] button to
complete the establishment of "basic program", as shown in Figure 5.13.
[Temporary save]: Continue to stay in the program editing interface.

[Formal save]: Automatically jump to the basic program management interface.
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Figure 5. 13 Program saving

5.4 Programming interface menu function

Click the [menu]key in the lower right corner of the teaching pendant, and a menu will appear in the
lower right corner of the interface, as shown in Figure 5. 14.
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Figure 5.14 Menu of programming interface
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The function description of the menu is shown in Table 5.1

Table 5.1 Menu function description

Number Ttem Function description
1 Basic port operation Monitor the status of input port and relay port, and check the output effect
by setting output port and analog quantity.
2 Get current angle The operation record display area displays the joint angle data of the
current point.
3 Global variable Open the global variable interface to view the global variable data.
4 Welding machine resting Adjust the welding machine according to the welding process.
5 Set the start point ofthe curve Set the starting point of the program running curve.
6 Auto-create point Auto name the "run to point" in curve instruction.
7 Hide comment column Hide / show the comment column in the program instruction display area.
8 Track debugging Enter the program track debugging interface.
9 Start collision detection Select the created collision detection function package and alarm output port
to make the robot in collision detection state and stop moving immediately in
case of collision.

5.5 Modular program

Modular programming refers to dividing a large program according to its functions, writing subroutines
to complete the determined functions, and then calling it in the main program. To this end, SZGH system
provides two modular programming methods:

(1) Using SUB_ CALL instruction in basic program

(2) (2) Enter [modular program] to create "modular program"
5.5.1 Use SUB_ CALL instruction

As shown in Figure 5.15, you can use sub_ The CALL instruction calls another basic program in a basic
program. Click "save" and the subroutine will be saved into the program as an instruction.
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Figure 5. 15 Using SUB_CALL in basic program
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Switch the teaching pendant to the "automatic mode" interface, and a plus sign will appear in front of
the Subroutine instruction. As shown in Figure 5.16, click the plus sign and the instruction line of the
called subroutine will appear.
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Figure 5. 16Presentation of subprogram in automatic mode

In this way, the program design is simpler and more intuitive, and the readability and maintainability
of the program are improved. The disadvantage is that when running the main program, the
preprocessing of the subroutine is running to SUB_CALL instruction. If there are many curve instructions
in the subroutine and they need to be smoothed, the subroutine preprocessing during operation will affect
the operation efficiency.

5.5.2 Create a "modular program"

Enter the modular program programming interface. The programming process of the modular program is
the same as that of the basic program, but there are multiple "p call" task types in the "modular program".
In "modular program", you can call "subroutine" through "p call" task type to generate "modular program".
The "subroutines" called by the "p call" task type are all completed "basic programs"

Name:| testd Taak type: Curve H Cancel
Movement bype:| |oint movement W Speed 1000 Smoatifeng ratio: [+]
Fun to pﬂi:ul.:: pestAutol

1 Cusve - jaint movement Do you want to convert the

= modular ram into a basic program?
& Subroutine call: pz_ test prog prog

; Curve - Joint movement -
Yes No

Figure 5.17 "PCALL" task type and usage

After the modular program is created, click [Save] to save it into a "modular program" in
[management] - [modular program], and then you will be prompted: "Do you want to convert the
modular program into a basic program?",as shown in Figure 5.17. After selecting [Yes], the system will
convert the "modular program" into a "basic program" and save it in the "basic program".

In this way, when the teach pendant is switched to "automatic mode", only the generated basic
program will appear in the list, and the program instruction will not be preprocessed in the process when
the program is running, so as to ensure the operation efficiency. The disadvantage is that when the program
is long, its readability is poor, which is not convenient for program testing.

5.6 Program execution in automatic mode

After the program is created, switch the teach pendant to "automatic mode" to run the program.
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5.6.1 Program automatic positioning

For the last newly created program or the last modified and saved program, switch to "automatic mode",
and the system will automatically locate the name of the program and automatically query its details, and
locate the task line of the last operation of the program in the program (operations include creating,
modifying, inserting, and deleting the task line).

5.6.2 Parameter setting

As shown in Figure 5.18 below, various parameters need to be set on the configuration page before
"operation", including movement speed, movement times and movement mode.The description of
parameters is shown in Table 5.2.

For safety, it's best to slow down the " speed" before running the program, select the "single" motion
mode to test the running track, and then set the "speed" and "motion mode" according to theoperation
requirements after there is no problem

Spead: 10 Loop msmiber: o Pause Continue
: Running to the Run to home
Motion mode: Loog - SP of the curve postion

t Configuration pa"ge

Cycle period (s}0.00 MNumberof cycles:0
1=1158 @=15389 |[3=1418]1 4 =-9687 |5=-2346l [bo=-11.540
X=55618 ¥=15053 F=72330814 A=-903363 B=545T98 C=-394142

X=10404 Y=11243 7 =-207.726 A=-903363 B =545798 C=-394142

Motion mﬁnituring page

Figure 5. 18 pages in automatic mode interface

Table 5.2 Description of program operation parameters

Number|  Parameters Description
1 Speed Set the overall speed of "program",with a range of 1- 100 (percentage).
2 Loop number Used in "Loop" motion mode to determine the number of cycles.
3 Motion mode | Lhree motion modes are available:

a. "Single" motion: let the program perform a complete operation, that is,the motion track
runs from the "start point" along the track set by the "program" to the "end point".

b. "Step" motion:let the program start from the "start point" and execute "step by step" along
the track set by the "program". Specific format: select the "program name" to be
executed, press the physical key [program start] on the teach pendant,wait until the first step
of'the robot body is completed, then click the [step] key to proceed to the next step, and then
click the [single] key repeatedly to complete the single step operation.

c. "Loop" motion: let the program "cycle" run, which should be used in conjunction with the
setting of "motion times". When the parameter in "motion times" is set to "0", the circular
motion will become the  "infinite cycle" motion mode.

In automatic mode: the program is displayed as the configuration page by default before startup.

After the program starts running, the interface will automatically switch to the motion monitoring
page.Click the program task list to switch the motion monitoring page back to the configuration page.

When the interface is idle for 5 seconds, it will automatically switch back to the motion monitoring page.
5.6.3 Use of keys

In the "automatic mode" mode of the teach pendant,see Table 1.3 in Chapter 1 for the description of key

functions.
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5.7 Run the program by using external keys

After programming and testing with the teach pendant, by setting the port configuration, you can run a
job program using the external keys instead of entering the teach pendant interface.

Step 1: install physical keys on the control box and connect the input port of the main controller.

Step 2: in [user management], select the check box of [automatic login] and complete the "automatic
login" function setting according to the prompt, as shown in Figure 5.19.
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Figure 5. 19 Select the check box of [automatic login]

Step 3: Select [configuration] - [environment configuration], as shown in Figure 5.20. Check "Load
running parameters automatically"”. The parameters set in "automatic mode" (such as "speed ratio",
"motion mode" and "loop number") will be saved, and the parameters will be loaded automatically
after the system is restarted.

Emergency stop Environmgnt Brake detecting m
[ e | ] e
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=  ppaintment b start the program from the first task

Figure 5.20 Check "Load running parameters automatically.

Step 4: select [port configuration], the system provides 8 special functions. Enter the port according
to the physical keys installed in the control box, and configure the special function, as shown in Figure
5.21

ProQram e TrigugeT port ‘Speed raen (%) 1o
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Figure 5.21 Port configuration
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Note:. The same special function can be configured many times with different I/O input ports. If the
I/0O input port is configured as a special function, it can no longer be used as a common I/O input port.
There are some differences between "emergency stop" function and other "special functions":when
configuring "emergency stop" function, it is "valid" when I/O input port level is low;When configuring
other "special functions", it is "valid" when /O input port level is high.
Step 5: set the operation parameters in the “automatic mode” interface of the teaching pendant, execute
the selected program,and the parameters during program operation will be “saved”. Restart the system, you

can control the program by using the external keys.
5.8 Execution of the reservation programs

When a robot needs to cooperate with many operators to complete multiple operations, the operators can
click the [reservation] button to make a reservation after preparing the workpiece. The robot will complete

the corresponding program work in turn according to the reservation order of different operators.
5.8.1 Reservation Settings

In the manual interface of the teach pendant, click [reservation] to enter the "program reservation”
setting interface, as shown in Figure 5.22. The description of each parameter is shown in the Table 5.3.

After setting the parameters, click the [add to] button to complete the reservation setting of one
program, repeat the operation, select “enable” to take effect. The number of “enable” reservation

procedures cannot exceed 10
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Figure 5.22 Program reservation execution settings

Table 5.3 Parameter description of program reservation setting interface

Number Parameter Description
1 Program name Select a basic program for program reservation.
2 Trigger port Set the "IO input" port number that triggers the "reservation program",and

the"IO input" port number cannot coincide with the"function
configuration" port number.

3 Speed ratio Set the running speed ratio of "reservation program", the unit is "%",and the
value is an integer of " 1- 100".
4 Pausing port Set the"IO output"indication port number when the "reservation program"
(indication) pauses or stops. When the "reservation program" runs, the output is "low
level". Otherwise, the output is "high level".
5 Pausing port Set the"IO output" indication port number when the"reservation program"
(indication) pauses or stops. When the "reservation program" runs, the output is "low

level". Otherwise, the output is "high level".
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5.8.2 Execution of The Reservation Programs

When the system uses the "reservation program", it must be "triggered" in the "automatic mode"state to
run. The "sequence" of the running program runs according to the time sequence of successful triggering.
When the '"reservation program" runs successfully and the program is "triggered" again, it will not be
counted.

When multiple programs are reserved successful, and the "program stop" or "emergency stop" button
is pressed through the teach pendant, all "reservation programs" will be stopped and the "count" will be
cleared, including "reservation programs" of "being executed" and "not executed".When executing the
reservation program, if it is in the "pause" state, press the "trigger" button corresponding to the program
again, and the reservation program will "continue" from the current command line; If you need to start
from the first task, you need to select [configuration] - [other -configuration] - [environment
configuration], as shown in Figure 5.23, and check "Appointment to start the program from the first task".

Note: the [stop] external key can only stop the program of the current operator and will not affect the
program execution of other operators.

Emergency stop nmgnt Brake detecting
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5.9 Program management

After the program is established, sometimes the set "point" position changes, or the program needs to
be modified according to the robot operation requirements. At this time, it should be realized
through "program management".

Click [management] - [basic program], as shown in Figure 5.24, and the program name will be
displayed in the list.
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Figure 5.24 Basic program management interface

The management of "basic program" is divided into "check", "save as", "details" and "delete" of the

program. The functions of each key are shown in Table 5.4.
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Table 5.6 Function description of "basic program" management keys

Number Key Description
1 Check When it is used in conjunction with the management of "points", when a "reference point" in
the program changes, it must "check" the program (all other programs that have referenced
this"change point" need to "check"), otherwise the motion trajectory in the program will make
mistakes and cause accidents.
2 Save as Select the "program name", click the "save as" button to enter the basic program creation
interface of the selected "program", modify and save the "program name", and then save the
"program" as a program with a new name under the condition that the original program
remains unchanged
3 Details | You can return to the basic program creation interface to "delete","modify" and "insert" the
selected program.
4 Delete Delete the completed program.
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6 PLC programming
In order to facilitate the programming habits of operators, the system provides PLC programming mode,
so that users can use the standard PLC programming language to write specific control applications.
6.1 PLC programming environment
The system provides two PLC programming environments: ladder diagram and instruction
table.Click[PLC edit] to enter the PLC ladder diagram programming interface shown in Figure 6. 1.

Click[instruction list] on the interface to switch to PLC instruction list programming interface, as shown
in Figure 6.2.
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Figure 6.1 PLC programming ladder diagram
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Figure 6.2 PLC instruction list programming interface

The capacity of PLC program is 800 component symbols, and the basic instructions can realize the

logic control of internal relay,timer,counter,input relay X and output relay y. The ladder column range is 0 ~
100, and the command line range is 0 ~ 1000.

6.1.1 Ladder component symbols

The basic symbols of components provided by PLC ladder diagram programming interface are shown in
Table 6.1.

Table 6.1 Component symbol description

Number Symbol name Symbolic graphics Description
1 Normally open contact _I I_ Normally open contact of each element (relay)
2 Normally closed contact V= Normally closed contact of each element (relay)
3 Direct output coil - Coil of each element (relay)
4 Set output coil — Coil of each element (relay)(set hold)
5r
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5 Reset output coil Coil of each element (relay)(reset hold)
6 Horizontal connection (R Used to connect the contacts and coils of each
o relay horizontally
7 Vertical connection | [Used to vertically connect the contacts and coils of]
each relay (usually for branch)

6.1.2 Basic logic instruction in instruction table

There are 15 basic logic instructions in the PLC instruction table, which are used to realize the basic
logic control, as shown in Table 6.2.
Table 6.2 Basic logic instruction in instruction table

Number Instruction name Description

1 LD: normally open contact and bus connection command.

LDI: normally closed contact and bus connection command LD and LDI
instructions can be used for X, Y, S, A, M, C and(including TGT, TGH,
IAGT and AGH). They can also be used for the start point of branch circuit
LD, LDI instructions  [in combination with AND and ORB instructions.

Out: relay coil output command.
The out command can be used for Y,M,C and T (including TGT,TGH, AGT and
IAGH), but cannot be used for input relay X,status relay S and alarm relay A.

2 AND: normally open contact series connection command.ANI:normally closed
AND, ANI instructions |contact series connection command. AND and ANI instructions can be used for X,
Y, M, C and T (including TGT, TGH, AGT and AGH).

3 OR: normally open contact parallel connection command.

OR, ORI instructions ORI: normally closed contact parallel connection command.OR and ORI
instructions can be used for X, Y, M, C and T (including TGT, TGH, AGT and
AGH).

4 ORB: parallel connection command of series circuit block. The circuit formed

ORB instruction by connecting more than two contacts in series is called "series circuit block".
'When the series circuit blocks are connected in parallel, ORB command is used.

5 ANB: serial connection command of parallel circuit block.

The ANB command connects the parallel circuit block in series with
ANB instruction the previous circuit. Before using the ANB command, the internal
connection of the parallel circuit block should be completed.

6 MPS, MRD, MPP Stack | MPS, MRD and MPP instructions are stack in, stack read and stack out
memory and multiple  |instructions respectively, which are used in multiple output circuits.
output instructions

7 SET: set instruction, the instruction to hold the operation.

RET: reset command, the command to keep the operation reset. SET instruction|
SET,RST instructions |can be used for Y and M, RST instruction can be used for Y, M, C and T|
(including TGT, TGH, AGT and AGH).

8 NOP: empty operation instruction.

NOP, END instructions | END: end instruction, indicating the end of the program.

6.1.3 Run PLC program

Click [PLC] - [Run PLC] to enter the PLC program execution interface shown in Figure 6.3. In this
interface, you can run, stop and monitor the PLC program, and view the program details.

In the interface shown in Figure 6.3,the automatic operation of PLC program can also be realized through
setting. Click the [PLC program] button in the lower right corner, then select the program to be run
automatically, click the [menu] key in the lower right corner, and select "Setup program self-starting” in
the pop-up menu item, as shown in Figure 6.4. Then power off and restart, and the PLC program will run

automatically.
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Figure 6.4 Setting the automatic operation of PLC program
6.1.4 Load PLC program

The "PLC Editor" software can be used on the PC to complete PLC programming, and finally generate
the PLC program required by the control system.

Copy the PLC program file to the folder named PLC under the root directory of USB flash disk (create
a new folder named PLC under the root directory). The teach pendant enters the [PLC-edit] interface, click
[PLC program] - [load], and select the PLC program to be loaded in the pop-up list (the loaded PLC
program name cannot be the same as the program name already in the control system).

6.1.5 PLC program encryption
The system provides PLC program encryption function. As shown in Figure 6.5, the password can be set

in this interface. If you need to check the PLC program details later, you need to enter the password, as
shown in Figure 6.6.
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Figure 6.5 Setting password for PLC program
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Figure 6.6 Enter password to view PLC program details

6.2 PLC component library

Components are address symbols used to identify signals processed in PLC. The component number is

the serial number assigned to the component. Components in the PLC system are represented by X,
Y, M, etc.

See Appendix 3 of the manual for the definition of PLC elements.
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7 1/0 communication of SZGH system

SZGH system provides rich I / O communication interfaces, including standard 1/ O circuit, serial port,
network port, USB interface, etc., which can easily realize the communication with peripheral devices.

7.1 Interface signal definition

The definitions of comm and AVO interfaces ofthe main controller are shown in Table 7. 1 and
table 7.2. By default, there is no analog output module in the controller and additional configuration
is required.

Table 7. 1 Definition 0fRS485 and RS232

Pin Signal Definition Pin Signal Definition
1 CANIH CAN1 H 6
2 CANIL CAN1_L 7 / 232 TX
3 U4B 485 B 8 U5TX 232 RX
4 U4A 485 A 9 U5RX 232 _GND/
5 / GND
Table 7.2 Definition of analog output interface
Pin Signal Definition Pin Signal Definition
1 AOUTI1 Analog output 1 6 / Empty, no signal
2 AOUT2 Analog output 2 7 / Empty, no signal
3 AOUT3 Analog output 3 (not 8
open)
4 AOUT4 Analog output 4 (not 9
open)
5 GND Analog output ground

7.2 Standard 1/0 circuit

The standard 1/O port circuit of the system is divided into three types:
(1) 20 optocoupler isolation inputs

The circuit diagram of optocoupler isolation input is shown in Figure 7. 1.
VCC3.AV

47 ©
24VIN | s
s | FPGA INPUTS
INEUTS 2 2 ; 3
B A =1
“IGND

Figure 7. 1 Optocoupler isolation input circuit

(2) 10 open collector outputs

The open collector output circuit is shown in Figure 7.2. The default system output is low level and the
triode is off; The system output is at high level, and the triode is on. When the collector is open and the
output port is connected externally, pay attention to current limiting, and do not exceed the maximum

collector current of the triode.

“GND
Figure 7.2 Open collector output circuit
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(3) 8 relay outputs

The relay output circuit is shown in Figure 7.3, and the ports are normally closed NC, common terminal

COM and normally open NO. By default, the system outputs low level, the two contacts of common
terminal COM and normally closed NC are closed, and they are disconnected from normally open NO.
When the system output is high level, the common terminal COM is disconnected from the normally
closed NC and switched to the normally open NO contact.

+24VIN

Figure 7.3 Relay output circuit
7.3 Basic port operation

The system provides input and output related program instructions for programming. In addition,click
the [menu]key in the lower right corner of the teach pendant, and a menu will appear in the lower right
corner of the interface
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Figure 7.4 Basic port operation interface

Click [Basic port operation] to enter the basic port operation interface, as shown in Figure 7.4
including "monitoring relay port", "setting output port", "setting analog quantity" and "monitoring input
port".

7.3.1 Monitor relay port
As shown in Figure 7.5, after selecting "Relay", click the [add to] key to pop up a prompt box of "add

single or multiple relays", enter the "relay port" number to be monitored, and click the [set] key to
complete the "add" of "relays". When multiple relays are "added" at the same time, the serial numbers are
connected by "underline".

After completing the "add" of "relays",you can carry out "status monitoring"," status setting" and "delete"
operations on these "relays".

o I o [ Add o

Add single or multiple relays

Use “No. 1 _ No. 7° o inckcate all relays which manitor sernal meviber are from L oo 21

Sk Cancet

Figure 7.5 Monitor relay port
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7.3.2 Set output port

As shown in Figure 7.6, after selecting "Output port", you can perform "status monitoring" and "set

status" operations on the "output port". The "set status" operation means that the "output port" can be
manually "send high level" and "send low level".

wige cevel [ vov e [ Details Sand high level | | Send low level
¥ 0 Y1 Y 2 Y 3 Y. 4 Y. S
Y6 Y 7 Y 8 ¥ 9 Y_10 Y 11
Y 12 Y_13 ¥_14 Y_15 ¥_16 Y 17

Figure 7.6 Set output port
7.3.3 Set analog quantity

As shown in Figure 7.7, after selecting "Analog", the "analog value" output can be set for the "analog
quantity output channel" of the system. Among them, the number of analog channels depends on the actual
situation of the system, and 02/4 channels are possible.

DAL
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Figure 7.7 Set analog quantity
After inserting AVO module,the main controller provides 2 channels of "analog" output channels, which
are "0" and " 1" respectively, and the output range of "analog value" is [0, 10V]. The specific setting steps
are as follows: first select the "analog" output channel, set the "analog value", and click the [send] button to
complete the "analog output" setting.
7.3.4 Monitor input port

As shown in Figure 7.8, after selecting "input port", the system "input port" can be "status monitored".

status" operations on the "input port", "output port" and "analog channel" in the "IO expansion module"
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8 Software configuration and use

SZGH system provides port configuration, automatic positioning of programs and tasks, custom alarm
and other functions, which is convenient for operators to quickly complete program programming

and debugging.
8.1 Port configuration

In the manual interface, click [tool]-[port], including function port, indication port and program
reservation. The procedure reservation method is detailed in Section 5.8 of Chapter 5 of the manual.

8.1.1 Function port

Function port can map the input port to a function related to the control system, such as start program,
stop program, etc., as shown in Figure 8. 1.

At present, the special function keys that can be set directly include: emergency stop, switching
working mode, continue, pause, return to zero, return to safety zone, start program, and stop program. The
operator does not need programming, just set the function corresponding to the corresponding input key,
and then directly control the program operation through the external key.

I/0 input port number "0- 19" can configure these functions arbitrarily. Different I/O input ports can be
configured for the same special function,but only one special function can be configured for the same 1/O
input port,and the configuration will take effect only after the "add" button is clicked; If the I/O input port
is configured with special functions,it can no longer be used as an ordinary I/O input port. Only after the
special function of "I/O input port" configuration is "deleted", the "I/O input port" can be used as a
normal I/O input port again. See Chapter 5, section 5.7 of the manual for more instructions.
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Figure 8. 1 Function port setting
8.1.2 Indication port

The indicating port can map the output port to a certain state of the system, such as running state, servo
state, alarm state, etc., so that the user can judge the state of the current program through output, as shown
in Figure 8.2
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Figure 8.2 Indication port setting
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8.2 Custom alarm prompt

The operator can define the alarm prompt information and map it to the output element w of PLC in turn,
as shown in Figure 8.3.
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W0

alarm

Edit Add to

Figure 8.3 Custom alarm setting
8.3 Other configurations

Click [configure] in the manual interface to configure emergency stop, operation environment, abnormal

braking and network.
8.3.1 Emergency stop trigger output configuration

When pressing the [emergency stop] button of the teach pendant or the external [emergency stop] button,
in order to stop the work of other cooperative systems outside the robot at the same time, it is necessary to
configure the corresponding output for the "emergency stop" trigger. As shown in Figure 8.4, the
emergency stop output configuration can be customized to output high level or low level.

™ crionment | rove smecting | ocwork

P b e Mective - LW -leve| efMociive - PLC el

Figure 8.4 Emergency stop output configuration

The system provides three setting modes for the output port,which are distinguished by different colors:
"high level effective" red, "low level effective" green and "PLC control" yellow. Different states can be
switched by clicking the port button.

Operation steps of "emergency stop configuration" of the system: first select the serial number of "IO
output port" according to the actual situation and click the port button to switch the state, and finally click
the [set] button to complete "emergency stop configuration". The initial state of the system for
"emergency stop configuration" is "active at low level" by default, that is, when the controller receives

the "emergency stop" command, the IO output port outputs "low level".
8.3.2 Calibration cycle configuration
When performing programmed work, robots often deviate from their predetermined path over time.

Therefore, in order to ensure the accuracy and reliability ofthe robot on the production line, recalibration is
necessary. As shown in Figure 8.5, you can configure how many times the robot runs the program and then
calibrate it once.
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Figure 8.5 Robot calibration cycle configuration
8.3.3 Off screen time configuration

The teach pendant can enter the sleep state during the working process of the robot. As shown in Figure
8.6, you can set how long it takes to turn off screen display. Click the teach pendant screen to wake up.

Emergency stop Environment Brake detecting
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Figure 8.6 Off screen time configuration
8.3.4 Abnormal braking detection

The robot body needs six degrees of freedom, and the power provided comes from six three- phase AC
servo motors. When the robot is not working, the brake circuit of the motor is not powered on, and the
motor is fixed by friction of the brake pad. After passing through the reducer, the whole mechanical
mechanism is deadlocked. When working, the motor is powered on, the brake circuit is powered on, the
brake pads are released, and the motor is fixed by the magnetic field. Therefore, it is necessary to detect
abnormal braking conditions, as shown in Figure 8.7. The braking detection attribute of each pulse driver
port can be set.

Emergency stop Brake detecting Network

Eariwd b SRTETion Corfhguranan

nwv R v B I+

Gt Set
Figure 8.7 Brake abnormality detection attribute setting
8.3.5 Network configuration

As shown in Figure 8.8, before using the network, it is necessary to configure and detect the network IP
address, port number, etc.
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Emergency stop Brake detecting Network

Test

i# acdress! 1921682 100 | Port number: B100 ping

Subret mask: 2552952550 Gateway: 192.168.2 1

Enable the network task

Get | Set | Falk -

Figure 8.8 Network configuration
8.4 Language configuration

Click [system] - [language] in the manual interface to switch the language of the teaching pendant
system. At present, in addition to Chinese, English, Russian, Korean and Vietnamese are also supported.

Current system language

Erglish - |
= £

.

Simplified chingse

Engfish

Fuissian
Get Vigtnamesa Sot

Figure 8.9 Language configuration
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9 System backup and update
9.1 System backup

SZGH system software provides direct configuration and USB flash disk configuration backup functions.
The backup programs and file types are shown in Table 9. 1.
Table 9. 1 Backup programs and file types

Number Storage location Program type
1 Controller Exe system program "robcon", FPGA program and user program
2 Teach pendant Exe system program "robteach", resource document, manual

9.1.1 Backup configuration

Enter the system [update and backup], as shown in Figure 9. 1. There are two backup configuration
methods: direct configuration and USB flash disk configuration.
Select "direct configuration" to check the backup of "user program", "PLC program" and"exe system
program".
New ﬁm Tool Pic  Configure  System Gpaé-te -a'n;:ll-'t".'.-'ai::l-cuﬁ' 1-:-,

- e T we vy gt

Figure 9. 1 update and backup interface

Select "USB flash disk configuration" and prepare a FAT32 format USB2 0 and create a new folder and
configuration file in it. This method can backup more file types. The steps are as follows:

1) Create a new folder under the root directory of the USB flash disk. The name must be "robcon"

2) Create a new text document in the "robcon" folder and rename it "config.ini".

3) Open "config.ini" with notepad and edit the text content as shown in Figure 9.2. The text contents
related to backup are described in table 9.2.

If you want to back up, set the corresponding parameters. If you don't want to back up, set the

parameters to “0”
Table 9.2 Description of configuration file content

Text content Description Text content Description
[control_backup] Controller backup [teach_backup] Teach pendant backup
app 1: Exe system program backup pic pic 2 : Screenshot backup
fpga 1:FPGA program backup doc 1 : Document backup
record 1 : User program backup app 1 : Exesystem program
2 : PLC program backup backup
3: The user program and PLC program
are backed up at the same time
64 : User program reuse
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]
a
L]
i
R
@

app=il e Con troller program backup parameter

recorda SETting

teach ba LT -
— Program backup parameter setting ol

teach perdam

Figure 9.2 Related contents of "config.ini" configuration file backup

9.1.2 System program backup

Before backup, you need to select "direct configuration", check "exe" (controller and teach pendant
system files can only be backed up separately), or select "USB flash disk configuration", and then set
parameters in the "config.ini" configuration file in the "robcon" folder of USB flash disk (controller and
teaching pendant system files can be backed up at the same time).

As shown in Figure 9.3, when the USB flash disk is configured to back up the EXE system program of
the main controller, modify the parameter app = 1 in [control backup] in the "config.ini" configuration file
to save the configuration file. When backing up the teaching pendant exe system program, modify the
parameter app = 1 in [teach backup] in the "config.ini" configuration file and save the configuration file.

-

woinleg.in - GINE by =2 “
el Rl WD YY) e

ilcontrol bDacKup

ipdate

N -

Figure 9.3 Configuration file setting parameter backup system program

After setting the backup configuration, insert the USB flash disk into the controller, click [system] -
[update and backup] in the manual interface of the teach pendant, select "backup" and click . After the

backup is successful, the "robcon" folder of USB flash disk will contain three files, as shown in Figure 9.4.

corfug.in roboon robieach
B

Figure 9.4 Files of USB flash disk backup controller and teach pendant program
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9.1.3 User program backup

Before backup, you need to select "controller" - "direct configuration", check "user program", or select
"USB flash disk configuration", then set the "[control backup]" parameter record = 1 in the USB flash disk
configuration file "config.ini", and save the configuration file, as shown in Figure 9.5. After setting the
configuration file, insert the USB flash disk into the controller, and click [system] - [update and backup] in
the manual interface ofthe teach pendant to backup.

After the user program is backed up successfully, the folder "robcon" will contain "program" folder,
"teachRecord.dat" file and "Point.dat" file, in which the "program" folder contains the program files
established in the system and is stored in "*.raw" format

configini - EE = E
FED SRE S0 EEY EDH '

Figure 9.5 Configuration file backup controller user program
9.1.4 PLC program backup
Before backup, you need to select "controller" -"direct configuration", check "PLC", or select "USB
flash disk configuration", and then save the configuration file in the parameter "record = 2" of

"[control backup]" in the USB flash disk configuration file "config.ini". After setting the
configuration file, insert the USB flash disk into the controller and click [system] - [update and backup] in

the manual interface ofthe teach pendant to backup.
i me - e L:'_HH
THE SRE S0 S8y Ene
| [eontrol_backun]

| app=i)
fnra={}

Figure 9.6 Configuration file backup PLC program
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After the PLC program is backed up successfully, the "robcon" folder will contain two files: the
configuration file "config.ini" and the "PLC" folder. Among them, the PLC program in the system is
backed up and saved in the "PLC" folder and stored in the format of "*.PLC", as shown in Figure 9.7.

rembgin

Lpk Sop.pic Ssplpic .pl

\e R el diat Rt o ple

Figure 9.7 PLC program backup files
9.2 System update

SZGH system software provides the functions of direct configuration update and USB flash disk
configuration update. The up datable programs and file types are shown in table 9.3.
Table 9.3 Update programs and file types

Number Storage location Program type
1 Controller Exe system program "robcon", FPGA program and user program
2 Teach pendant Exe system program "robteach", resource document, manual, mask file

9.2.1 View system version

Select [system] - [version] information to view the system version information. As shown in

Figure 9.8 below, you can view the specific information of "machine code", "controller system

version number", "teach pendant system version number", "authorization status" and "copyright" of
the control system.

Serial number:LBDO000O3238

Controller version:V4.01.07_DZ

FPGA version:V3.1

Controller file system versionV2.0

Teach pendent version:V4.01.05 £ IMXGULLS7

Copyright © 2015-2025 BCROBOT, industrial robot

Figure 9.8 View system program version information
9.2.2 Update configuration

Before system update, prepare a FAT32 format USB2 0, copy the "robcon" folder with updated files into
the root directory. Then you need to "configure directly"” in [update and backup], or configure in
"config.ini" on USB flash disk.

1) In the root directory of the USB flash disk, the name of the update folder must be "robcon". The
"robcon" folder contains the update application files robcon and rob teach, "config.ini" configuration
file and "check.dat" verification file.

2) Open "config. Ini" with Notepad, as shown in Figure 9.9, and the text content description
related to update is shown in Table 9.4.

For updates, the corresponding parameters will be set in the configuration file. If not updated, the

parameters will be set to "0".
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Table 9.4 Description of configuration file content

Text content Description Text content Description
[control_update] Controller program update [teach_update] Teach pendant program update
app 1 : Exe system program update Pic 1 : Resource document update
fpga 1 : FPGA program update Doc 1 : Manual update
record 1 : Local user program update app 1 : Exe system program update
2 : Local PLC program update mask 1 : Mask file update
3 : The user program and PLC
program are updated at the same
time machine user programs
64 : Reuse and update of other
—bog = =
e kD wED wlny e
aw Controller program update
; 5y d parameter seting
Teach pendant program
appEl upoate parameatar Seimimg
; P

Figure 9.9 Update related contents of "config.ini" configuration file

9.2.3 System program upgrade

The system upgrade includes the upgrade and update of "controller program" and "teach pendant

program ":

1) If you use USB flash disk configuration, you need to set the parameters in the configuration file
"config.ini", mainly in the two "types of" [control update] "and" [teach update] ": app = 1, as shown in

Figure 9.10.

2) Log in as administrator and click [System] — [update and backup].

3) First update the teach pendant. After the update is completed, the system will remind"whether to
restart?". Please click "NO" and then update the controller. After the update is completed, click restart to

confirm.

comigirs  E H P .
=i R mEsoo Wiy e
control

app=i

e koL

Figure 9. 10 Configuration file setting parameter update exe program
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Appendix 1 Instruction description

(1) Movement instructions

Please refer to the motion instructions provided in Table 1 when programming the robot. When the tool

attitude needs to be changed greatly, it is suggested to divide the motion trajectory into several curves

for teaching.

Table 1 motion instructions

Instruction name

Description

Function

Robot motion control.

M ovement type | Joint motion / linear motion / arc motion / circular motion

Run to point The end point of the curve movement Arc movement: it is also
necessary to set the intermediate point (the center of the arc is
on the vertical line connecting the start point and the end point,
and the intermediate point is any point on the arc)

Circular motion: it is also necessary to set the centre point and

Items circular surface point (a sphere can be determined by the start point
Curve movement and centre point, and a circle can be determined by adding any
point on the circular surface.)
Speed Range(0, 2000], unit: mm/s
Smoothing ratio | The range is "0- 100","0" means there is no "smooth",and "smooth"
is the largest when it is " 100".

Note For arc movement, during debugging, if the current position is in the middle
of the arc curve when pausing, you can't run directly from the current curve
instruction when running again, but you need to return to the previous curve instruction
to start running.

Function | Additional axis motion control.
Axis EJ1/EJ2/......
Additional joint Control Start/Stop
movement Item Direction Positive/Negative
Speed Unit: r/min
Forbidden additional | Function | Disable and enable additional axes.
joint Items ENABLE EJ1/DISABLE EJ1 ; ENABLE EJ2/DISABLE EJ2
Additional joint Function | Return the additional axis to zero.
Zeroing parameter Items Number EJ1/EJ2/......

(2) Basic instructions

Basic instructions include: I/ O instruction, register instruction, global variable instruction, speed control

instruction, wait event instruction, other control instructions, etc. Please refer to Table 2.

Table 2 Basic instructions

Instruction name Description
Output Function Change the state of the output port by assignment.
Items Output port number Y0-Y17
Output level value 0 indicates low level and 1 indicates high level.
Pulse output Function Make the output port output in pulse form by assignment.
Items Output port number Y0-Y17
Polarity Positive/Negative
Pulse width Unit: ms

Analog quantity Function Sets the analog value of the channel.

Items Channel number 0-3, 4 channels in total.

Variable (take value from global variable)
/constant (input analog value directly)

Data source

Analog value [0, 12), (required when "constant" is selected as the

data source)
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Start input monitoring| Function Monitor the level value of the input port, and assign the output port if there is any
Stop input monitoring change.
(Used in pairs) Items Input port number X0-X19
Port value 0 indicates low level and 1 indicates high level.
Event relationship And/
Output port number YO0-Y17
Global variable Function Global variable assignment operation.
assignment and Items Number General global variable 0-99
operation Operation symbol = 1= ==
Assignment Constant/Variable
Global variable self | Function The value of the global variable increases by 1.
increment Items Number ‘ General global variable 0-99
Global variable self- | Function The value of the global variable is reduced by 1.
subtraction Items Number ‘ General global variable 0-99
Function The value of an interval global variable is reset to 0.
Global variable reset Items Starting number General global variable 0-99
End number General global variable 0-99
Register variable Function Assignment ofregister variables.
Items Number Register 0-499
Operation symbol =+= = /=
Assignment Constant/Variable
Digital welding Function Digital welding machine operation.
machine operation Items Brand Jinrui
Function Wire feeding / wire withdrawing / gas inspection
Enable or not Enable / Non enable
Wait for accurate Function | Wait for the robot to reach the specified target point within the distance deviation in
position the setting time.
Items Target point ID "Point" ID number
Distance deviation Unit: mm
Time Unit: ms
Pipeline Function While the robot moves,preheat the welding gun through the pipeline time.
Items Pipeline duration Unit: ms
PLC operation Function Operate the PLC relay.
Items M number 0-499
State Valid/Invalid
Wait (event) Function Wait for the event.
Items Event type Input port / PLC / register variable / global
variable / signal edge /signal edge hold
logical relationship And/ Or
Related parameters Enter relevant information according to the event
type.
Delay Function Delay.
Items Parameter type Variable / Constant
Time Unit: ms, (required when "constant" is selected)
Variable number 0-99

(3) Offset instructions

Aiming at the problem of low precision of teaching points in the process of manual teaching
programming and the deviation of workpiece placement position in the actual operation process, the system
provides a variety of offset instructions (Table 3) to realize the offset of robot motion trajectory during the

operation of the program.
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Table 3 Offset command

Instruction name

Description

Offset

Function

In a coordinate system, set the offset to offset the "run to point" of the next curve
instruction.

Items

Coordinate | Base coordinate system / User coordinate system / Tool coordinate
system system

Data source | Global variables / teaching parameters (input)(Set the offset of X, Y and Z
axes and the offset of A, B and C attitude angles)

Example

Procedure:

Curve- Linear movement: Run to point(1-B); Speed=1000; Smoothing ratio=0
OFFSET : Base coordinate system

Curve- Linear movement: Run to point(2-C); Speed=1000; Smoothing ratio=0 Explain:

Curve 1: A-B; Curve 2: B-C; When the OFFSET instruction is not used,the complete
trajectory is A-B-C; When the OFFSET instruction is used after curve 1, the movement
of original curve 2 to point "C" will shift to point "D". Therefore, after using the
OFFSET instruction, the running track ofthe program will change to A-B-D. The offset
"amplitude" and "offset direction" of point d relative to point C are given by the global
variables in the base coordinate system.

B

curve 1 curve 2

L
#
r
/
D

A CFFSET

Global variable: "value" represents the offset amplitude, and "+" and "-"before "value"
represent the offset direction.

Function

In a coordinate system, by setting the offset, add a new curve from the current
position, and the "run to point" is the offset point after the offset of the current position,
and then run from the offset point to the "run to point" of the next curve
instruction

Items

Coordinate Base coordinate system / User coordinate system / Tool Coordinate]
system  [system / Joint coordinate system

Data source | Global variables / teaching parameters (input)(Set the offset of X, Y and Z
axes and the offset of A, B and C attitude angles)
Curve type | Joint movement /Linear movement
Speed Range(0, 2000], unit: mm/s
Procedure:ratio=0 Curve- Linear movement: Run to point(1-B); Speed=1000;
Smoothing

Pose Offset

Example

POSE_OFFSE; Base coordinate system; Linear movement;Speed=1000
Curve-Linear movement: Run to point(2-C); Speed=1000; Smoothing ratio=0
Explain:

Curve 1: A-B; Curve 2: B-C; When the POSE_OFFSET instruction is not used, the
program running track is A-B-C; When the POSE OFFSET instruction is used after
curve 1 (i.e., the position of point B), the motion track ofthe point will first offset from
the current point "B" to the position of point "D" and then run to the position of point
"C". Therefore, after using the POSE OFFSET instruction, the operation track of the
program will become A-B-D-C. The offset "amplitude" and "offset direction" of point

D relative to point B are given by the global variables in the base coordinate system.
POSE OFFSET

C
? e #‘H\ Camrvr 2 ’
. “"‘H. i

S !
1“‘ ¥
Global variable: "value" represents the offset amplitude, and "+" and "-"before "value"
represent the offset direction

Function

Offset the outline formed by the curve between begin outline offset instruction
and end outline offset instruction by setting the offset.
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Begin outline Item

User coordinate system Procedure:

BEGIN OUTLINE OFFSET : hO

Curve- Linear movement: Run to point(1-A); Speed= 100; Smoothing ratio=0
Curve- Linear movement: Run to point(1-B); Speed=100; Smoothing ratio=0
Curve- Linear movement: Run to point(1-C); Speed=100; Smoothing ratio=0
Curve- Linear movement: Run to point(1-D); Speed= 100; Smoothing ratio=0
END OUTLINE OFFSET

o ffset End Example
ou tline offset

The "direction" and "amplitude" of the contour offset are set Explain:Before using
this pair of instructions,you need to establish a corresponding "user coordinate system"
for the "outline" and select it."assignment" to the corresponding "global variable".

¥
o -

iy

A0 mim
a0

!

By setting the offset, all the run to points of the curve between " Begin range-
offset" and " End range-offset" can be operated with the "offset" instruction in a
certain coordinate system.

Begin range- Function
offset End range-
offset
Items

Coordinate Base coordinate system / User coordinate system
System
Data source Global variables / teaching parameters (input)

(4) Process instructions

In order to facilitate users to better use the SZGH control system, the system fixes some operation

processes, and manual teaching programming is particularly cumbersome. Through "collection" to form a

"process package", users can easily complete the original complex and cumbersome work. To invoke the

process package in the basic program, we need to use the process instruction, and use the method in detail

in the part III ofthe instruction.

(5) Function instructions

For some complex operation processes, the SZGH control system is packaged in advance, and

the packaging is successful. Users only need to set parameters and can call them in the basic program.
See Part II of the manual for the call of function instructions.

(6) Logic instructions

Many logic judgment, loop and jump operations are often involved in the application. The logic

instructions provided by SZGH control system are shown in Table 4

Table 4 Logic instructions

Instruction name Description
IF Conditional judgment
ELSE IF Conditional branch judgment
END IF End of condition judgment
WHILE Loop
CONTINUE Exit this cycle and judge the conditions of the next cycle
BREAK Exit loop
END WHILE End loop
IMP Jump
LABEL Label
COND_UNTIL BEGIN Interval interrupt start
CON_UNTIL_END Interval interrupt end
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Appendix 2 Definition of Global Variables

Address

Data meaning

GV0-GV99

General

GV100-GV109

Number of stacks already placed in 10 pallets in palletizing process

GV110-GV199

Exclusive reservation

GV200 X offset (for “offset”, “section offset”, “outline offset” instructions)
GV201 Y offset (for “offset”, “section offset”, “outline offset” instructions)
GV202 Z offset (for “offset”, “section offset” instructions)

GV203 Attitude angle A offset (for “offset”, “section offset” instructions)
GV204 Attitude angle B offset (for “offset”, “section offset” instructions)
GV205 Attitude angle C offset (for “offset”)/Rotation (for “outline offset”)

GV206-GV208

XYZ data in Base Coordinate System

GV209-GV211

ABC data in Base Coordinate System

GV212-GV217

6 joints offset / X-Y-Z-A-B-C offsets in base coordinate system (for “position offset”

instruction)
GV218 Current number of layers in palletizing process
GV219 Serial number ofthe position to be stacked in the current layer in palletizing process

GV220-GV225

Special register for program control

GV226-GV229

Exclusive reservation

GV230 X offset (for “offset”, “section offset”, “- Intermediate point)

GV231 Y offset (for “offset”, “section offset”, “- Intermediate point)

GV232 Z offset (for “offset”, “section offset”, “- Intermediate point)
GV233-GV235 Rotation angle (for “offset”, “section offset”, “- Intermediate point)

GV236-GV240

Rotation angle of'the additional joints 0-4 (Additional joint offset instruction)

GV241 User coordinate system ID
GV242-GV244 XYZ coordinate value in user coordinate system
GV245

The tool coordinate system ID used to display the robot end coordinates and attitude, and the pose
offset function.
The default value is 255, indicating no tools.

GV246-GV256

Current joint angle of each joint

GV257 L

Completion flag of arc swing process parameter setting

GV257 H

Completion flag of welding machine process parameter setting

GV258-GV263

Arc swing process parameters (mode < 0-z, 1-arc, > - frequency — amplitude - left stay time -
right stay time - arc swing radius)

GV264-GV265

Welding process parameters (welding current / wire feeding speed - welding voltage)

GV266-GV279

Exclusive reservation

GV280 L Mode (0-manual, 1-automatic)
GV280 H Running status (0-stop, 1-running, 2-pause)

GV281 Alarm category (represented by bits, 0-no such alarm, 1-have such alarm) (B0 emergency stop
alarm, B1 servo alarm, B2 brake abnormal alarm,B3 algorithm alarm, B4 encoder angle acquisition
alarm)

GV282 Running times

GV283 External encoder task enable flag (read / write)

GV284 Zero crossing trigger port of external encoder (read / write)

GV285 External mechanism reduction ratio (read only)

GV286 Number of external encoder lines (read / write)

GV287 Current value of external encoder (read only)
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GV288 System date: Year (2B) + Month (1B) + Day (1B)
GV289 System time: Hour (2B) + Minute (1B) + Second (1B)
GV290 System millisecond counter

GV291 Incremental motion command return status

GV292-GV299 Exclusive reservation
(0 - initial value, Oxff - command execution completed, others: error status)

GV300-GV499 General, Data loss after power failure

GV500-GV699 General, No data loss after power failure

GV700-GV705 Special,palletizing frame curve skip flag  (0-don't skip, 1-skip)

GV706 Special, palletizing transition point (entry) modification mark (0 - do not modify, 1 -modify)
GV707 Special, modified palletizing transition point (entry) ID

GV708 Special, palletizing prepare to release point modification mark (0 - do not modify, 1 -modify
GV709 Special, modified palletizing prepare to release point ID

GV710 Special,palletizing release point modification mark (0 - do not modify,1 - modify)

GV711 Special, modified palletizing release point ID

GV712 Special,palletizing leaving point modification mark (0 - do not modify,1 - modify)

GV713 Dedicated, modified palletizing leaving point ID

GV714 Special, palletizing transition point (away) modification mark (0 - do not modify, 1 -modify
GV715 Special, modified palletizing transition point (away) ID

GV716 Special, Hongtu packaging process, current quantity

GV717 Special, Hongtu packaging process, total production

GV718-GV799 Exclusive reservation

Note: gv700-gv799 is special global variables with no data loss after power failure
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Appendix 3 Definition of PLC components

Number Component type Component number Component range
1 Input relay (X) 20-+40(expansion board) X0-X19; X20-X59 (expansion board)
2 Output relay (Y) (expansion board) Y0-Y17; Y18-Y53 (expansion board)
3 Status relay (S) 100 S0-S99
4 Alarm relay (A) 50 A0-A49
5 Universal relay (M) 500 MO0-M499
6 Counter (C) 50 C0-C49
7 Hotkey relay (F) 30 FO-F16; F17-F29 (reserved)
8 Interference relay (I) 48 10-147
9 User defined alarm relay (W) 60 WO0-W59
10 Universal 10ms timer (TGT) 10 TGTO-TGT9
11 Universal 100ms timer (TGH) 10 TGHO-TGH9
12 Universal 1s timer (TGS) 10 TGS0-TGS9
13 Cumulative 10ms timer (TAT) 10 TATO-TAT9
14 Cumulative 100ms timer (TAH) 10 TATO-TAT9
15 Cumulative 1s timer (TAS) 10 TASO-TAS9

The specific description of PLC elements is as follows:

1. Input relay
Number Meaning Note
X0-X19 System onboard input INPUTO-INPUT19
X20-X59 Expansion board input INPUTO-INPUT39
2.0utput relay
Number Meaning Note
YO0-Y7 System onboard output OUTPUTO0-OUTPUT? Relay output
YS8-Y17 System onboard output OUTPUTS-OUTPUT17 OC output
Y18-Y33 Expansion board output OUTPUTO0-OUTPUT15 Relay output
Y34-Y53 Expansion board output OUTPUT16-OUTPUT35 OC output

3.Status relay

Program status and interaction for interaction with PLC.

Number Meaning Note
SO Run
S1 Stop
S2 Pause
S3 Manual mode
S4 Automatic mode
S5 Single step motion
S6 Single motion
S7 Loop motion
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S8 Servo on
S9 Servo off
S10 Additional axis 0 position control
S11 Additional axis 0 speed control
S12 Additional axis 0 tracking control
S13 Additional axis 1 position control
S14 Additional axis 1 speed control
S15 Additional axis 1 tracking control
S16-S69 YO0-53 output status during pause
S70 There are continuing events
S71 Program running completed
S72-S99 Reserve

4. Alarm relay

The state when the controller gives an alarm.

Number Meaning Note
A0 There's an alarm.
Al Emergency stop alarm
A2 Servo alarm
A3 Joint overrun alarm
A4 Algorithm operation error alarm
AS Encoder angle update error alarm
A6 Failed to get external encoder angle
A7 Tracking failed
A8 Failed to read stacking process file
A9-A49 Reserve
5. Universal relay
Input / output interaction area.
Number Meaning Note
MO0-499 User defined
6. Counter
Number Meaning Note
C0~C49 User defined

7. Hotkey relay
Start the function corresponding to the hotkey.

Number Meaning Note
FO Emergency stop
F1 Continue to run
F2 Pause the program
F3 Stop the program
F4 Switch to manual mode
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F5 Switch to automatic mode
Fé6 Run to zero — all the joints
F7 Run to zero —joint 1
F8 Run to zero —joint 2
F9 Run to zero —joint 3
F10 Run to zero —joint 4
F11 Run to zero —joint 5
F12 Run to zero — joint 16
F13 Run to zero —joint 7
F14 Run to zero —joint 8
F15 Run to zero —joint 9
Fl16 Run to zero — joint 10
F17 Run to zero — joint 11
F18 Run to safety zone
F19 Run the program The parameter is the program ID
F20-F29 Reserve

8. Interference relay

Number Meaning Note

10-119 Point interference output Interference point 0 - interference point 19
120-139 Spatial interference output Space interference 0 - Space interference 19
140-147 Axis interference output Axis interference 0 - axis interference 7

9. User defined alarm

Number Meaning Note
WO0~W59 User defined alarm input The corresponding alarm prompt box pops up on the
teach pendent interface
10.Timer
Number Meaning Note
TGTO-TGT9 Universal 10ms timer
TGHO-TGH9 Universal 100ms timer
TGS0-TGS9 Universal 1s timer
TATO-TAT9 Cumulative 10ms timer
TAHO-TAH9 Cumulative 100ms timer
TASO-TAS9 Cumulative 1s timer
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10 Searching

In the robot welding operation, some products have high welding accuracy requirements and tooling
assembly requirements. The welding robot alone cannot solve the actual needs of the factory. At this time,
it is necessary to locate and track the welding seam. The welding seam positioning and tracking function
can solve the deviation caused by welding thermal deformation, workpiece blanking deviation, and
clamping. Positioning is not necessarily used in every weld. When the error is not large, only one long
weld needs to be used. Just find the starting point.

Weld tracking is divided into arc tracking and laser tracking. Arc tracking is generally used for thick
plates, mostly weaving welding, such as excavator arm, driving welding, etc. The approximate location of
the weld is calculated by the wire touching the edge of the base metal. Laser tracking is to feed back the
welding seam information to the robot through the laser sensor, and the robot will automatically modify the
trajectory according to the obtained data during the welding process to complete the welding.

Arc tracking is to find the position first and then welding. Laser tracking is to find the position while
welding. In terms of efficiency, the laser is much faster, and the accuracy of the arc tracking is not as high
as that of the laser tracking, so the products that are too precise are not suitable for arc tracking. However,
the cost of arc tracking is several times lower than that of laser tracking, so the welding seam tracking

method should be selected according to the actual situation of the product.
10.1 Laser Position searching

In robot welding, some products require high welding accuracy, so it is necessary to find the weld
position. SZGH robot system can be combined with laser weld tracking sensor to realize direct position
searching of weld points during operation.

Stepl: Create the laser tracking package

Set the sensor network port communication and its related parameters.

For laser positioning, the system needs to connect an external laser vision sensor on the welding torch
side through LAN communication. Click [Motion]-[Create Program]-[Function]-[Laser Tracking], you can
set up the "Laser Tracking" function package, which is used to realize the welding seam laser positioning

in the program.

Note:A tool coordinate system for the welding gun should be created in advance and be selected in this

interface.See FigurelO. 1.

..or brand (Frotocol)] BZHD(TCP) W | Curve énd range i ] mim SérveriP| 192.168.2 3
Server Port BOBO ... Update cycle 100 ms Tool coordinate: aip v
X offsat 0 mm Z offset 0 mm ...ce point direction: left b
.. pile point distance: 5 mm ..f pre-sample: 3 10N mutation threshold 5 mm
...utation threshold 90 " Allow angie mutation ... of consecutive invalid data; 3
Ly ]
Name: ia Save

Figurel0.1 Setting of Basic parameter for Laser Tracking Package
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Table10. 1 Explanation of basic parameter of laser tracking package

Seq. | Parameter Explanation

1 Curve end range Set the positional relationship between the actual curve running end point
during laser tracking welding and the curve end point during teaching, that is,
enter the end range of the curve end point set during teaching, that is, stop
tracking and curve running. Unit: mm.

2 Server IP,Server Port Communication settings between the laser seam tracking sensor system and the
control system LAN port.
3 Tool coordinate Select the tool coordinate system created by the torch.
4 X offset, Z offset Sets the offset between the laser seek point and the actual weld point. Unit:
mm.
5 Auxiliary point direction
6 Sample point distance, Length | The distance between sampling points and the number of pre-sampling during
ofpre-sample the tracking process.
7 Feature position mutation | Length threshold for no weld feature during weld tracking. Beyond the
threshold threshold, the laser tracking data is considered to be in error.
8 Weld angle mutation threshold | Set according to the welding seam that needs to be tracked. If the threshold is
exceeded, the laser tracking data is considered to be wrong.
9 Maximum sample times of | Used to monitor whether the laser seam tracking sensor system is working
consecutive invalid data properly.

(1) Sensor calibration is required

(2) Select a reference point P1 on the weld line.Perform sensor calibration. As shown in Figure 10.2, the
calibration needs to randomly select a reference point P1 on the weld, move the robot tool TCP to the
reference point, obtain the data of the six joints of the robot at this point, and then click [Start Calibration].
For this reference point, change the detection height (Z axis) and detection offset (X axis), detect from 6
different positions (P2-P7),see Figurel0.3. and read the robot six joint data and sensor values of P2-P7
respectively , the calibration process can be completed, as shown in Figure 10.4.

Figure10.3 Calibrate process
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A. Step 3: Click the [Save] button to save the laser tracking function package for direct and indirect laser
positioning.

Click to obtain the six joint data of the
robot at the current position

/- Falarence poind L. reference point(].34.58. 7 seruor data
|

- Pl _ scouition method: ' Cufment peaition urumn
P ! P2 P3

rs P7

Click to get sensor value

Figure10.4 Screen for P1~P7 calibrate points
10.2 Direct Laser Position searching

Switch the mode switch of the teach pendant to the "Manual" mark, click [Motion] - [Create Program] -
[Basic Program] on the touch screen in the manual main interface, and select "Task Type" - "Function
Command" - - "Direct searching position".

The "direct searching position function" of the system includes five functions: "obtaining the search
point", "calculating the intersection point", "point position replacement”, "position search point operation”
and "point position stretching", as shown in Figure 10.5. After the "tool coordinate system" and "laser
tracking function package" are created, the "direct positioning" function task can be used.

Begin cooperate

End cooperate

Get the seaching-position point Internal welding begin
Intersection point calculation internal welding end
Point replacement Collision detection

[19&]5ave
[197])5ave
[198])5ave
[199])Save

Searching-position point operation

Position stretch Indirect searching position »

Figure10.5 Command of Direct Laser Searching
10.2.1 Get the searching-position point

Select the task type "Get the searching-position Point", as shown in Figure 1.6, which includes 4 parts:
"Location Point ID", "Function Package", "Weld Seam Type" and "Parameter ID”,also Weld Seam Serial
Number.
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Determine the specific “Laser vision sensor
Set a position ID position of welding gun head software” setting
for this point. TGP (search point) on the weld. parameters
5 -
Name: . Task type: Get the seaching-position l:;mn.t_ New
.tion point 1D : i I ..lon package: ia -
Seam type: \-type section v Parameter ID: o
B test

1 Curve - joint movement : Run to pointi22_testAutol) Speed = 1000 ;Smo..

1 |Get the seaching-position point: Searching position point ID = 1, jg . Sea...

3 Delay: 1000
Figure10.6 Command of “Get the searching-position point”
Details about parameters for “get searching point”,see table10.2.

Seq. | Parameter Explanation

1 Location Point ID Configure the "ID" number of the locating point, the range is "0 - 99", this ID is
"unique" in a single program. (Note: This ID is not the same as the point ID definition
in point management.)

2 Function Package Select the created "Laser Tracking" feature package.

3 Seam Type Set the type of Weld, including V-Cut, Left Lap, Right Lap, Fillet Weld, Butt, Left

Edge, Right Edge, Circumscribed Corner, Left Girdle and Right Girdle.

4 Parameter ID Setting the "weld seam serial number" is related to the setting parameters ofthe "laser

vision sensor display and control software".

Example on Figurel0.7, if there is no "curve" command after the "get searching position point”

command, you need to add a "delay" non-curve task type to "buffer" for the underlying operation of the
system.

[Cﬂ.-l! the seaching-position point: Sesrching position point 1D = II i

Delay: 1000 . Search the start point and the

Curve - jolnt movement : Fun to podntl23 testAutol) Speed = 1000 5 » end Ijﬁh'lt of the strﬂight weld
[i.'-nl: the seaching-positien point; Searching position polnt 1D = Jl g . 5
Dhiesliasy: 100K

Paint replacement: MOVE_TON1)

Cufve - Linead mowvement : Aun o polnt{27 1) Speed = L0} . Smaothing
Point replacement: MOVE TOW 21

Cured - Lindar movemant @ Aun o pointl28 12) Spaed = L0 Smoothing

Point
replacement

Figure10.7 Program example of “Get the searching-position point”
10.2.2 Intersection point calculation
The system can obtain the data of two '"reference points" by using the method of "obtaining locating

points" on the two curves respectively, and then calculate the coordinates of the intersection points of the
two curves based on the 4 "locating points", that is, the "intersection point". coordinate.

As shown in Figure 10.8, the straight line L1 and the straight line L2 intersect at point P, where A1 and B1

are the "reference points" obtained by "obtaining the search point" on the straight line L1, and A2 and B2
are the "obtaining The "reference point" obtained by "Finding Point".
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]
S
point P §

line 1.2

Al
Bl

line LI
Figure10.8

Select the "Calculate Intersection" task type, as shown in Figure 10.9, you need to set the parameters of
"Distance Threshold", "Intersection ID", "Start-End Point" of "Intersection Curve 1" and "Intersection
Curve 2". The detailed description of the parameters is shown in Table 10.3.

Hame:| | Task r'_.rpe:!lntemectinn pnint:alculatlﬂn,|
...ance threshold: 2 | Intersection paint 1D 0 ~ 9449 |
...ection curve 1:| Straight line W : Start point - End pu'mt:| 0~ 9499 |-| [} ~ 9499
AN o N E L
...ection curve z:i Straight line ¥ | Start point - End p-:'mt:| 0 ~ 969 |_| } — GO |
Figure10.9
Tablel0.3
Seq. | Parameter Explanation
1 distance threshold The threshold of the intersection distance between the two curves, the unit is "mm".
2 Intersection 1D Set the "ID" number of "Intersection", which is represented by "0 - 99". (Note: This
ID is not the same as the point ID definition in point management.)
3 Intersecting curves Set the type of "Intersection Curve", including "Line" and "Arc".
4 starting point - end point Set the "reference point" of the curve, that is, the "ID" number obtained by

"obtaining the search point" in the program.

There is an example of a program using the "Calculate Intersection" command,shown on Figure 10.10
and Figure 10.11.

_ Program: test JGX'W

, 1 | « Curve jeint mobon: moetion to peant (33 kgl Speed=1000; Smogthing ratio=0 ;:
S

: 2 | = Cufve Jninl mation: mation to paint (B9 k1); speed=1000; smoothness ratio=0

— [
{3 | - |SLEEP: 1000 |

i 4 | « 'SEARCH DIRECT. Seek point ID=11GXW, weld type=left overlap, weld sequence
e {
iiJ . Curve joink mation: motion to paink (3062} speed=1000: smoothness rato=0

= '

| B | - |SLEEP: 1000

|7 | . SEARCH DIRECT: Seeking site ID=21G30W Weld Type=Left Lap. Weld Saguence £
i B | - Curve posnt mobon: motson to poent (51 k3): speed=1000 smoothness ratio=0

i | . SLEEP: 1000

KR,

! 10| * SEARCH DIRECT: Sesk point ID=3, 1GXW, weld type=left overlap, weld sequence

|

!ﬂ . Curve joink motion: motion to point (92%4); speed=1000: smoothness rabo=0 .%|

Flange coordinate system

L

X = 111.369408 A = 0150604
Y = -92.915596 B =-1.786034
Z=-147.439133 C = -1.335766

Figure10.10
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| Program: test JGXW

{7 | . 'SEARCH DIRECT: Seeking site ID=21GMW Weld type =beft overlap, Weld sequence (=]

: B - Curve joint moticn: motion to point (51 k3): speed <1000 smoothness ratio=0

|9 | - SLEEP: 1000

110 | - BEARCH DIRECT: Secking site I0a3.0G30W Weld typealeft lap, weld seat

1 (P4 |
11 | - Curve joint motion: motion to paint (32 kd): speed=1000. smoothness ratio=0

112 | - 'SLEEP: 1000

113 | - SEARCH DIRECT: Seek point ID=d.1G20M, weld typesisft overlap, weld sequence |
514 - COMP_INTERS_POINT: CURVEL(L . 2) . CURVEZ(Z, 4) POINTID[ 5 ) ....
115 | = Cureejoint motion: motion to point (93 kg); Speed=1000; Smoothing ratic=0

116 | - POG5_EXCHANGE: MOVE_TOD(S)

13x| Curee [inear motion: motion to point (34 ssslautol): speed=300: smoothness ratio=0 H

Fange coardinate system

X = 111.369408 A = 0150604
i ¥ = -92.915506 B = -1.786034
Z =-147.439133 C=-1,333766

Figure10.11

10.2.3 Point replacement

In the robot welding operation program, the movement to point in the motion curve command is
obtained by manual teaching, and there is a deviation from the actual workpiece position. At this time, the
actual position point data of the workpiece can be obtained through the "Get Positioning Point" and
"Calculate Intersection" commands. , which replaces the motion-to-point in the curve.

As shown in Figure 10.12, after selecting the "Point Replacement" task type, you need to set two
parameters, "Curve Type" and "End Point". There are two types of curves: "Line" and "Arc". The end point
is the "ID" number of the "replacement point", and the "movement to point" of the curve following the
instruction is replaced. When selecting the "Arc" curve type, you need to set the ID numbers of the "Middle
Point" and "End Point" two "Replacement Points".

Name: | Task type| Point replacement .

Cuvetype! Straightline v | End point )-999 |

Figurel0. 12
10.2.4 Search point operation

As shown in Figure 10.13, after selecting the "Location Point Operation" task type, the system can query
the coordinate value of the "Location Point" and assign it to the "Global Variable", or by performing
"Assignment", " After the "Operation" operation, set the value of the global variable to the coordinate value
of'the "Location Point".

4

L
Name: szgh Task type:%Get the seaching-position point,!
... position r.ype:iStat:‘c searching... ¥ i EH"%ID:E ) ~ 994 | «.ction padcage:% 4] v
L | |
Seam type:% V-type section ¥ ]I Parameter ID'.i 0 |
: ' Temporary Formal
Addio L save y \ save
Figurel10.13
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10.2.5 point stretch

As shown in Figure 10. 14, for applications where the start and end points of the weld are not suitable for
direct laser positioning, programming can be quickly implemented through "point stretch".

As shown in Figure 10.15, for a straight line weld, it is necessary to set the offset of the starting point
and the ending point, as well as the ID of the starting point and the ending point. The program is shown in
Figure 10.16. The direction from the start point to the end point is the positive direction. When setting the
offset, you need to pay attention to the offset direction. For arc welds, you need to set three locating points
and offsets for the start point, middle point and end point.

Figurel0. 14

Hame:i Task tjrpe:? Position stretch |

b
Curve type:! Straight line W |Start point offset: i End point n‘f‘fs&t:i- ]
...rching position:| ] ~ 999 :,..rthing pusit'rcln:i. 0~ 999 |
Figurel0.15
!_ Program: test
! 1 - Curvg poent mobon: mobaon fo poing (38 testAuicll Speed = 1000; Smoocthing rabo=0
i_l_ - B
:_'3_ _  Oibtain the search site: search site D=1 jgd. weld type = -shaped groove, weld senal rumbesr=0
i: = | Deay. 100
i? = Curve joint motian: motion £0 point (149 berihukod); Spesd=E000; Smaoihing agie=8
I: = Caelay 400
|? Dt Phe srarch 340, srarch 348 D=2 g, seeid fype =voahaped operieg, weld soial ramiber =g
I“B-| = Dawlay 100

Point sxtrusion: LIME {1, 27, skert offset=- 10, end offset=10

Figurel0.16

10.3 Indirect electrical positioning
As shown in Figure 10.17, the indirect search command includes: start search, next search, stop search,
start search offset, stop search offset. These 5 instructions constitute the process of indirect positioning.

R < e T S i i - Sy e T —

Stort spanard tracking

Stop mpeed bracking
FACOSRITINT EENTE T
Beghn v wineg

MRSiC SEATS e -
Bl et i
P aris whatle el »
[T TT PR TR B
- : ’ = =
Ered oo ook
Loghc statarment -
intorval walding egin
- . -
e it weslding s SmEmrching begin
Fiarmam:|
LS T P e T T
Curve cypm:) [ SEne ot
A rarat ez re Ty pes sl - By el

sormhing positior I

Inchirock scarching positils = Searching-ofset bogin

ISR, o trmctin £ stk A e he pm | apEacaz e peanag
Figure10.17
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The principle of indirect electric positioning: the welding wire is energized and the workpiece is
grounded. During the movement of the robot along the positioning track, once the welding wire and the
workpiece come into contact with the workpiece, a contact signal will be generated, and the robot will stop
moving. Correct the path by using the deviation between the current position and the position set by the

program, so as to obtain the real trajectory value and complete the welding positioning.

10.3.1 Parameter Setting for indirect electrical searching position

Click [Indirect Search] - [Start Search], select the search method as "Electric Search", as shown in

Figure 10.18, which is the parameter setting interface. The specific parameter description is shown in Table
10.4.

Name: Task type:| Searching begin

-
3
...position mode:|Searching positi... ¥ Search type:|Angle welding 1... ¥ Event type: 10 port L
Welder brand: aTc v Port number: Reference point:
Search distance: Back distance: Back speed:

Figure10.18

Tablel10.4

Seq. | Parameter Explanation

1 Searching Catalog Including: Fillet Weld Positioning 1D, Fillet Weld Positioning 2D, Fillet Weld
Positioning 3D, V-Port Positioning, Arc Inner Diameter Positioning, Arc Outer
Diameter Positioning, Fillet Weld Seam Positioning 2D + Rotation, Fillet Welding
Seam positioning 3D + rotation, etc.

1D: Positioning on a certain plane of XYZ.

2D: Positioning of any two ofthe three XYZ planes.

3D: Positioning in three planes XYZ.

2D+Rotation: It refers to the rotation positioning of any two sides plus one of the three
XYZ planes.

3D+Rotation: It refers to the rotation positioning of adding a certain surface among the
three XYZ surfaces.

2 Type of Searching Positioning trigger is divided into: communication port and I/O port

Communication port: CAN communication, such as corresponding to CLOOSE welding
machine LAN communication RS485, RS232

3 Brand of welding | The system provides: OTC, LBBBD-ME, LBBBD-MA, Jin Rui, Diman, general

machine simulation welding machine.

4 Port Number The port number for the seek trigger.

5 Reference point of | Enter the ID according to the c, f, i reference points ofthe seek type.
searching position

6 Distance of Searching | Starting from point a, the distance to seek along the direction from a to b. Unit: mm.
position

7 return distance The return distance at c', f, i' after the contact signal is generated between the welding

wire and the workpiece. Unit: mm.

8 return speed The return motion speed after the contact signal of the welding wire and the workpiece
is generated. Unit: mm/s.

10.3.2 Electric positioning process

As shown in Figure 10.19, the start and end points of the weld curve command obtained by manual
teaching in the program are point A and point B, respectively. In the process of robot operation, to

accurately determine the actual positions of points A and B of the welding seam, positioning is required.
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a b
----0---

e
d £

Figure10.19

The positioning curve is: a—b, d—e, g—h, that is, the moving direction of the robot positioning is
determined by these six points. The positioning reference points are c, f and i, respectively. Once the
contact signal is generated by the contact between the welding wire and the workpiece, it will return to ¢', f,
and i' (the three return points in the figure are actually on the positioning curve). The different types of seek

procedures are shown in Table 10.5.

Table 10.5
Seq | Searching Track of searching position & process
Catalog

1 1D Positioning track: a—b—c—c’—>P—A—B
Process description: reach point a and start the search — set the search direction of point b —
search to point ¢ and return to point ¢' — calculate the deviation value (finish the search) — run
to the buffer point P — start the search offset — start A To B welding — stop seek offset

2 2D Positioning track: a—b—c—c’ -P1—g—h—i—i’ -P2—A—B
Process description: reach point a and start the search — set the search direction of point b —
search to point ¢ and return to point ¢! — run to the buffer point P1 — start the next search at
point g — set the search direction of point h — search Go to point i and return to point
i'—calculate the deviation value (finishing of positioning)—run to buffer point P2—start the
positioning offset—start welding from A to B—finish the positioning deviation

3 2D+Rotary Positioning track: d—»e—f—f—P1—a—b—c—c—P2—g—h—i—1">P3—>A—B
Process description: (omitted)
Note: The rotation angle is determined by the first search point and the second search point, and
its direction is the movement direction of the third search, that is, it is necessary to search for f
first and then search for ¢, f—c and g—h directions Consistent.

10.3.3 Example of Program
Example program for 1D Searching Position, shown as figure 10.20 .
Procedure: 1D
1| - Cunve joint mobon: moticn to pomnt (31 a); speed=1000
2| - BEGI SEARCH: KX, Filet weid locating 10, bocating reference point (33, locating distance=1%0
3

- Curve linear motion: motsan ta paint (32 b): spead=8: smoathness ratia=0

=

END_SEARLCH
- l;'urue.;:-!nr miotson: motion to pomt (318 GDD}: speed=1000

BEGIM_SEARCH_OFFSET

6
; - Curvlinear inear motion: motion to point (34 A); Speed=1000; Smoothness ratio=0 port
; - Curve linear motion: motion o paint (35 B) spead=10 smoathness rat=0

9

EMD_SEARCH OFFSET

Figure 10.20
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Example program for 2D Searching Position, shown as figure 10.21 .

1 | - | Cunee joirt motion: mation o poink (11 a); Speed=1000 I |
'E_i - BEGIM SEARCH: 35 fillet weld hocating 2D, locating reference point (33 455, locating distance ™
_'l_l Curve bsdar malion. maled 1o seant (32 b)) speed =8, smocathResd ralia=0
::-l - Curve joimt motion motion io paint (38 SO0}, Speed = 100
bi | - Curve juint motion: matisn s paint (46 gadd); Spesd=1000
Er_l Cusree joint reation: motien to poirt (47 gl speed=- 1000
;'.l'_i MEXT_SEARCH
:H, i - Curve liresr moteon: motion to point [48 ] pesd=0 smoothnes retio=0
5 - END_SEARCH
ﬂ: = Curve_ Linea motion: motion to point (46 gdd3): speed = 10000 smaothness ratio=0
{11 : BEGIN_SEARCH_OFFSET ':—
12| - curve linear motion: motion to point (34 A): speed=1000: smoothness ratio=0

13| - Curve linear motion: motion to point (35B): speed=30; Smoothing ratio=0 =

14 END_SEARCH OFFSET :

Figure10.21
Example program for 2D Searching Position+rotary, shown as figure 10.22 .
Procedure: 2D rotation 1
1 Cufve [ainl motion Mol 19 gaint (31 8] Speed=1000, start searcheng, relonence point 1D & 35, 41, 45 =
|2 BEGIM_ SEARCHX_ 5. Filllet weld bocating 30-=rotaticon, Incating reference point (33_41 80
3_ = Curvilnsar linear motion: moving to point @32 b); Speed=8; Smoothing ratio=0 d e
4_ Curee joint molion. melion Lo peint (58 GD0Y Speed=1000

-5_ Curve Joint motion. motees 10 poini (39 3l Speed=i0da

-ﬁ_ MNEXT _SEARCH

|7 - Curvilinmear limear motion: motion o point (406 b1); Speed=8 Smoothing amui?t- amiob

ﬂ l Cures |oink moticmn: moticn to paint (30 GO0, Speed = 1000

-9_ - Cunve foent mation: motion to posnt (45 gid 3] Speed=1000

E = CLrue poend maatior; mokion to posnt (47 gl spreed s 100

az] MEXT_SEARCH =

112 | - Cumilineas linesr metisn: meving 12 the peint (48 R speed =8 smaathres (et

H -  END_SEARCH

E - Cwrvilinear linear moton: motion b pobnt (46 add3): speed=1000; smoothness ratio=0

E - BEGIN_SEARCH_OFFSET

|16 Curve linear rmotion: motion to point (34 &) speed=1000: smoothness ratio=0

| :IT Curvilinear linear motion: motion to point (35 B); Speed=20; Smoothing ratio=o
I; END_SEARCH_OFFSET 1:-:__-:

Figure10.22
10.4 Indirect laser positioning

The principle of laser positioning: in the process of positioning along the welding seam track, the
external laser sensor is scanned, and the deviation value between the actual position information obtained
by scanning and the position set by the program is used to correct the path through the offset command, so
as to obtain the real position. Track value, complete welding tracking.

10.4.1 Parameter setting

Click [Indirect Search] - [Start Search], select the search method as "laser search", as shown in Figure

10.23, which is the parameter setting interface. The specific parameter descriptions are shown in Table
10.6.
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position mode: Searching positi... W

Mairie:

Parameter [D:

(%]

T_a_a_k 1-_:-'1 . V-type section |

Right lap
Comer
Butt

Left adge
Right edge
Ot comer
Left circle

Task Ly Searching begin i Right circle

ction package cw - Seam by pe: Left lap = |

Curve typed]  Stralght line - .. position type:|Static searching -

Figure10.22

Tablel0.6

Seq. | Parameter Explanation

1 Function package Select the Laser Tracking Feature Pack.

2 Weld Type Contains V-Cut, Left Lap, Right Lap, Fillet Weld, Butt, Left Edge, Right Edge,
Circumscribed Corner, Left Girth and "Right Girdle" and other types.

3 Weld serial number Setting the "weld seam serial number" is related to the setting parameters of the "laser
vision sensor display and control software".

4 Curve category "Line", "Arc", "Circle" can be selected. 2 points for straight line positioning, 3 points for
arc and circle positioning.

5 Positioning mode You can choose "Static Positioning" or "Dynamic Positioning".

10.4.2 Laser Positioning Process

During the laser positioning process, there is no need for the welding wire to contact the workpiece, that
is, the starting point A and the end point B of the welding seam are given. After starting the positioning, the

laser tracking function will scan the workpiece and calculate the deviation value. The specific search

process is shown in Table 10.7.

Tablel0.7

Seq. Command Explanation

1 Articulation: A Curve command

2 start seek Set the parameters to searching position of the starting point A of the previous curve
successfully

3 Linear motion: B Curve command

4 next seek will successfully locate the end point B ofthe straight line

5 stop seek Joint Stop search function command

6 Movement: C Movement to transition point: C

7 Start seek offset Start search offset function command

8 Joint movement: D Determine the attitude angle of the welding torch and the starting point ofthe welding
direction

9 start welding Start welding process command

10 Linear motion: E Determine the attitude angle of the welding torch and the end point of the welding
direction

11 stop welding Stop welding process command

12 stop seek offset Stop seek offset function command
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Notice:
(1) Run the curve to point A, and then use the "Start Positioning" function to successfully search for

point A. Run the curve to point B, and then use "next search", point B will be successfully searched.

(2) When using the "Start Search Offset" function command, it is related to the search point, not all the
included curves are "offset curves" (for example, two points for search are one straight line)Specific format:
curve—function command—start search (search mode: laser search, search mode: static search)

10.4.3 Program Cases

Figure 10.24 is an example of laser linear positioning program using indirect positioning command.
Procedure: linear search

: 1 | Curve jBird moban. meban to galntl (32 heel hedler Sutal) speeds LG smboathneds ratio=D

ﬁ - BEGIM SEARCH: lager postioning, =it oblique angle, left overlap, 0, siraight line, static positioneng
3 | Curve_ Lirsar motion. moving 10 the gaint (35 hesl healer Aulol) speed= 300 smoatbness ratio=0

'1_| - MNEXT_SEARCH

k-] i END_ SEARCH

: 6 | - Curve joint moton: motian to paint (94 hael healer AutoZ): speed=1000: smoothness ratic =0

| '.l' | *  BEGIM_SEARCH_OFFSET

.-!_l - CUrYE joint potson: moton to point (94 heel ensemible Aytol); spesd =800 smoothness ratig=0

'ﬁ_i -  BEGIM_WELD: Fiat welding

[16] - sieee: 100

Hl - Curve_Linsar mohan: mowing to the poind (85 heel healer AutoS]: cpeed=13: pmoothnews rabo=0

|2 END_WELD
| - END_SEARCH_OFFSET

|14 | Curd [SifL fsation. Molich 1o painl 186 =1 ) speed= 1000 smsahress ratio=0

Figure10.24

Figure 10.25 is an example of laser arc positioning program using indirect positioning instruction.
Procedure: arc locating

1 - Cunee joint motion; motion 1o the ppant (starting pnir‘d‘gF ;"‘ll-;l arcl: Speeds= Lnou;; :'ﬂ'r.an.r.nng ratio=0
:2_ BEGIFM SEARCH: laser positiomng, left obligue angle, left overlag, 0, straight lire, Static positioning
13 - Burve joind matsan: metsan ie the paint (middie paint of 301 anc), Spesd =500 Smocihing ratio=0
4_. MEXT_SEARCH

Cures joint motson: motion to paint (302 arc end point]: speed =500 smaothness retic=0

| Wi

|6 MEXT_SEARCH

|7 | - eno_searcH |
;_g_. Curve joint motson: motion to point (203 arc ranstion point) speeds1000; smoothness ratio=0

{8 | - BEGIN_SEARCH_OFFSET

|10 | * Cunes point motion: motion to the poent (starbng poent of 204 arc dirsction); Speed =800 Smaothing rateo.sg

11| - BEGIN_WELD: Fiat weiding

E - Curve arc motion: starting poird (starting point in 204 arc deection], middle poing (middle point in 20% arc derection)

'F END_WELD

: i.d I - END_SEARCH_OFFSET _:"_.

Figurel0.25
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11 Interval Welding Function

Intermittent is a function designed to achieve a regular welding trajectory in welding operations.

Through simple parameter setting, you can use this function in the basic program editing interface by
means of instructions. For some typical regular track operation requirements in the welding process, SZGH
robot system provides “interval welding” function in the program instruction to facilitate users to quickly

realize programming.
11.1 Code of Interval Welding Function

In the basic program programming interface, select "Task Type" - "Function Command", as shown in
Figure 11.1. Among them, the "start intermittent" and "stop intermittent" function command pairs are
included. In the program, the invocation of the "Start Intermittent”" function instruction needs to be placed
after the "Start Welding" instruction and before the welding track segment. The "Stop Intermittent”
function command needs to be placed after the welding track segment and before the "Stop Welding"

command, as shown in Figure 11.2.

Srart speed tracking

Stop speed tracking

FowEment STaterrment E
Begin waawing

Aanic statement L3
Erd wweawving

Procaiss SCatammant E
Bogin conparate

Punciion statmmenti 2 &

End coopsrate

Logic STabemma it E
Interyal walding begin
Balbroauetiree call F
Intervml welding sncd
P Curve = Tral: 1234 - |
Collision detection o — .
Mo@nent Type:| Joint 1O Sroothing ratiod o
ik BS Badik: Crireect searchdng position L3
INndinect Searching position & 5 g e
Hurrant processing Rime  VVeld tracking s | Bes-zomx | 16 | 2022-13-08 16:47 ;46
Figure 11.1
Program: mikh mo
i Curve ohint motion: mation o point (224 Speed=10040;, Smoocthing ratico=0
P 5
2 Starting welcdin hjo
9 2= My
3 - Start interval: space mode, carrying line length=50, empty line length=-20
=3 Curwilinear linear motion: Mmotion o point (25 B); Speeds=20; Smoothing ratio=o
>

o intermitie ity
' i top weelding

Figurell.2
11.2 Mode of Interval Welding Function

As shown as Figure 11.3,in the "Start Intermittent" function command interface, 4 modes are currently

provided, namely "Space Mode"," Time Mode", "Reciprocating Mode" and "Pause Mode".

Time maode

| Reciprocating mode

Name: Task type:|interval welding begin_
Stay mode
Mode:| Space mode | ..iedline IEﬂgﬁ'l:: ...pty line length:
Figurel1.3
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11.2.1 Space Mode

The robot intermittently welds in this mode. As shown in Figure 11.4, you need to set the length of the
loaded line (unit: mm) and the length of the blank line (unit: mm). Among them: the length of the loaded

line is the length of the welding operation, and the length ofthe empty line is the length of the non-welding
operation.

Name:| Task type: Interval welding begin_
Mode:| Space mode W |..iedline Iengthzé ...ty line length:
Figurell.4

An example of a welding program and trajectory using the space mode intermittent function is shown in
Figure 11.5. The welding track will start from point A, first weld, then blank, then weld, then blank, and
complete the entire operation to point B according to this rule.

Procedure: mﬁ_ mo
Curve joint motion: motion to point (22A) speed=1000;

sSmoothina ratio=0
Startinn weldino hin

Start question: space mode, load line length=50 ine length=20

Curvilinear linear motion: motion to point (23B); Speed=20;

oothing ratio=0
Stop intermittently
Stop welding

— | Ea— | T
A

|a|u- bW lu|r-
|

Carrying: wetdlng section, length sommBlank section, length 20mm B

Figurel1.5
11.2.2 Time Mode
The robot intermittently welds in this mode. As shown in Figure 11.6, you need to set the blank line

length (unit: mm) and dwell time (unit: ms). Among them: the length of the blank line is the running length
without welding, and the dwell time is the length of the welding at a certain point.

Mame:| Task type:flnterl.ral welding begin_|
Mode: Timemode ¥ ..pty line length: Stay time:
Figurell.6

Figure 11.7 shows an example of a welding program and trajectory using the Time Mode Intermittent
function. The welding track will start from point A, first stop welding at point A, then go blank, then stop
welding and then blank, and complete the entire operation to point B according to this rule.

Procedure:
Curve joint motion: motion to point (224A) speed=1000. Smoothing ratio=0
Starting welding: hjo

Start interval song: time mode, empty line length=20, dweH time=3000
Curvilinear linear moetion: motion to point {238) speed =10:

smoaiRsTae —
Stop welding
e @ @ & & & & & & 9 > =»

A A Hold® welding for 3 seconds Blank section, length Z0mm B

S| h]lw|w|mw]|

Figurel1.7
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11.2.3 Reciprocating Mode

The robot continues welding in this mode. As shown in Figure 11.8, it is necessary to set the carrying

length (unit: mm) and the retracting length (unit: mm). Among them: the carrying length is the single-layer
welding running length, and the retracting length is the retracting welding running length.

Na me:f Task type: Interval welding begin_|
Mode:! Reciprocating ... W | ...ied line length: Backward length:
Figurel1.8

Figure 11.9 shows an example of a welding program and trajectory using the reciprocating mode
intermittent function. The welding track will start from point A, firstly weld "carrying length + retracting
length", then welding "retracting length" back, then continue welding "carrying length + retracting length",

then welding back "retracting length". Length”, and complete the whole operation to point B according to

this rule.
Program: jx

1 Cljmjnint motion: motion to point (224A) speed=1000; ‘imnnthing ratic=0Q

2 Starting welding: hjo

b 'Etarhng problem reciprocating moce, carrying line length=50, rollback |er|gl:h=3ﬁ

4 Curvilinear linear motion: velocity at the point cfﬁ%?ﬁ o; Smoocthing ratio=0

] Stnp Ln{'ermll‘!ently

L] Stop wt_-ll:]ing

————— e P -
: B
Carrying: S0mm long Fallback sectiorn: 20mm long
Figurel1.9

11.2.4 Pause Mode

The robot continues welding in this mode. As shown in Figure 11.10, you need to set the line length
(unit: mm) and dwell time (unit: ms). Among them: the length of the load line is the length ofthe welding

operation, and the dwell time is the length ofthe welding at a certain point.

Mamae: = Task type:/interval welding begin |
Mode:|  Stay mode w | ...iedline length: Sray Lime-.!
Figurel1.10

Figure 11.11 shows an example of a welding program and trajectory using the Dwell Mode Intermittent
function. The welding track will start from point A, first stop welding at point A, then weld the carrying
length, then stop welding, and then weld the carrying length, and complete the entire operation to point B
according to this rule.

FProgram: jx
Curve joint motion: motion to point (22A) speed=1000; Smoothing ratio=0
starting welding: hjo
Start interval song: stay mode, soft line length =50, stay time - 3000

Curve linsar motion: motion to point (2 =10; Smoothing ratio=0
Stop intermittenthy
Stopped connection

= - 45 < g

A L - B
Carrying: welding section, length Somm Hold: welding for 3 seconds

AR AR R

Figurell.11
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12 Swing Arc Welding

Swing arc is a movement method in which the electrode is slightly perpendicular to the welding

direction and moves interactively while welding during the welding process. In order to facilitate calling
this function in the program, the system encapsulates the parameter setting part related to the swing arc into

a "swing arc" function package.
12.1 Setup Function package of Swing Arc

Press [Swing Arc] key on manual mode of robot pendant to new function package of swing arc.The
system provides two arc swing modes, "Z-shape" and "Arc".

Weaving mode: | Ztype ¥ | Weaving frequency: 1.00 Weaving amplitude: 10
Left stay time: 1000 Right stay time: 1000
Figure 12.1

Select the swing mode "Z", the parameters to be set include: swing frequency (Hz), swing amplitude
(mm), left dwell time (ms) and right dwell time (ms).

Weaving mode: ArC v Weaving frequency: 1.00 Weaving amplitude: 10
k2
Left stay time: 1000 Right stay tima: 1000 ...r pendulum radius:
Figure 12.2

Select the swing mode "Arc", the parameters to be set include: swing frequency (Hz), swing amplitude
(mm), left dwell time (ms), right dwell time (ms) and circle radius.
12.2 Use of swing arc function package

When writing a program, the arc swing function and the welding process need to be used synchronously.

The sequence of use is: "start welding", then "start swing arc", command linear motion in the welding

direction, "stop swing arc", and finally "stop welding". The program example is shown in Figure 12.3.
Pfug-rlm: weaving

1 Curve jnint mobore motinn §0 poind (19 wesssAuioDE wpeed = 1000: amooihness retin=0
2| - Curvlicear linear motion: mation 1o point (195 al Spesd= 100 Smoothing retin=100

_3 - Shat welding hj

i - Start pwing e B0

-5 =  Curdiinear bresr mabon: motion ko poink {194 B Spesd= 1 Smocthing ratio= 100

- EE TR

T| - Geopwelding

Figure 12.3

Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.



Shenzhen Guanhong Automation Co., Ltd.

12.3 Testing of Swing arc parameter

According to the parameter settings in Figure 12.1, create a new Z-shaped swing arc function package,
and then write the program as shown in Figure 12.4, and the schematic diagram of the running track is
shown in Figure 12.5. Among them, the unit distance is equal to the welding linear motion speed divided
by the oscillation frequency.

Program: testll
1 | = Curve joint motlon: motion to polnt (43 ta); Speed =100 Smoathing ratia=0

| 2 | - Start swing arc: testl

Curvilingar linear motion: motion to point (44 th); Speed=10; Smoothing ratio=0

[*]w]

4 | = Stop swinging arc

Cunee joint motion: motion to point (46 ) Speed=100; Smoothing ratio=0

u
i

Figure 12.4

Figure 12.5

According to the parameter settings in Figure 12.2, create a new arc pendulum function package, and
then write the program as shown in Figure 12.6, and the schematic diagram of the running track is shown
in Figure 12.7.

Program: testll

1 | =  Curve joint motion: motion to point (43 tal Speed=100; Smoothing ratio=0
= tart swing arc: test
2 5 2
| 3 | - Curnvilinear linsar motion: motion o point (44 th); Speed=10 Smoothing ratio=0
- swanglng arc
4 | Stop swinging
| 5 | - Curve joint motion: motion to point (46 tc); Speed=100 Smoothing ratio=0
Figure 12.6

C
Dist_am:_e= V/f=10mm

Figure 12.7
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12.4 Swing arc in situ

For welding operations that require additional shafts, such as linear welds that are too long, large arc welds,
etc., the Bortron system provides the function of "swing arc in place", that is, the additional shaft drives the
movement of the weld seam, and the welding torch performs swing arc welding in situ.

(1) Create a swing arc function package according to the swing arc amplitude and frequency

The creation of the original swing arc function package is exactly the same as that of the general swing
arc function package. To realize the in-situ swing arc, as shown in Figure 12.8, when inserting the "Start
swing arc" function command, you need to select "Origin swing arc" in the programming interface.

Program nanmse Task type: start swing arc = | Cancel

Arﬂming —
program :

Program name: ss89
1 Curve jsint mation: motion to paint (350a); Speed=1000; Smoathing ratio=0
2 Start swing arc: bestl, swing in place
3 Curvilinear linear motion: motion to point (351 b); Speed=10: Smoothing ratio=0

4 Stop swinging arc

Figure 12.8

(2) Teaching

The first step is shown in Figure 12.9. First, teach the center point of the in-situ swing arc, and at the
same time manually teach the additional axis to the starting point. As shown in Figure 12.10, the point J1-
J6 joint data and tool coordinate system determine the center point of the welding torch's in-situ swing arc,
and this point contains the joint data of the additional axis motion starting point. This point is referenced as
the starting point of linear motion between pairs of swing arc function instructions.

The second step is to teach the movement end point of the additional axis and the swing direction point.
Figure 12.11 shows the direction of the in-situ swing arc, as well as point information and reference
methods. This point is referenced as the end point of the linear motion between the pair of swing arc

function instructions.

Teaching speed Trmcio s
10 v | % 40 %
as ... 3 L
Operation Type Minually teach the

s coondinate e Manwus tsaching foréh TCP o Jnint coardinate syst
toead =

R wwing arc center paint
gp

S
Cutput

N
/

.‘_'\I.

Extension axis

Figure 12.9
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‘| Netused
10 1M i A 4Ime
1. WTI0 e
WML TILALIT
£ 00810 Revised attitude
41 ITNMEL) II
182180 I|I
f
|
I
¥ |I = . —— = ==
Procedure: 5589

Datermine the direction of arc swing of welding -:_:u1-| - . -
urve joint motion: moving poinit (350a); Speed=1000; Smoothing ratio=0

. LF
| |
| 2 btart swing arc: testl, move in place
) ]
¥ |
3 Itum'lin!ar linear motian: motion to point (351 b); Degree=10: Smoothing ratio=0
|

Additional axa: motion end point joint data

4 pr Swinging arc

Figure 12.10
w
o Al i AT 13 TMETE
11 saiieeie L RETILH
N MINTIN e bR BB
BT Revised attitude
40 45T M
';ﬂ-:l rr.1.:-.'|:
[
r |
' Procedure: ssg9

Detarmine the direction of arc swing of welding gu
1 turve joint motion: moving ot (350a); Speed=1000; Smaathing ratio=0

[ 2 Etart swing arc: testl, move in place.

|
| o1
Y - D . : o TR
Additional asis motion end point joint data Curvilinear linear motion: moticn to peint (351 B); Degree=10; Smoothing ratio=0
! g y
I
Stop swinging arc

Figure 12.11

Running the program, the welding torch of the robot will take point a as the center and perform in-situ
swing arc motion in the direction of ab. At the same time, the additional axis starts from the starting point

and runs to the end point according to the linear motion speed.
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13 Collaboration

This system is the simplest if the workpiece does not need to be displaced throughout the welding

process, and the fixture can be used to position the workpiece on the work surface. However, in actual
production, more workpieces need to be displaced during welding, so that the weld is welded in a better
position (attitude). In this case, the positioner and the robot can move separately, that is, the robot is re-
welded after the positioner is positioned; it can also be moved simultaneously, that is, the positioner is
displaced while the robot is welded, which is often referred to as displacement. Machines and robots move
together. At this time, the movement of the positioner and the movement ofthe robot are combined, so that
the movement of the welding torch relative to the workpiece can meet the requirements of the welding

seam trajectory as well as the welding speed "cooperative" function package.
13.1 Create Collaboration Function Package

Click [Motion] - [Create Program] - [Function] - [Collaboration], as shown in Figure 13.1. The
"Collaboration" function package can be created by setting, which can be called in the program to realize
the cooperation between the additional axis (turntable 1 (pitch), turntable 2 (roll) and slide rail) and the

robot.

New Manage Tool PLC Configure System New - Cooperation

Callbration point of pitch axis Erable
Callbration point of roll axis Erable
t:\.-\.
Calibration point of rail Enabla
Mote: Please select calibration point in the positive direction of movermeant
Tool coordinate: il - Names Save
Error feedback, function file has reached the uppar limit, fall to c... | BCS - zhxx | 10 | 2022-12-08 16:49:04

Figure 13.1 Collaboration Function Package Settings
13.1.1 Usage and zero detection
Before applying the cooperative function of the additional axis and the robot body, it is necessary to
check whether the motion direction of each axis (including the additional axis) of the robot is normal,
whether the straight line motion of the robot is straight, and to detect the "zero" of the robot. See Section
13.2.2, Chapter 4, Part I ofthe Manual for the specific method of "zero" detection.

Note: The way to use additional axes for collaboration needs to be set to Joint Mode.

13.1.2 Establishment of tool coordinate system

In order to make the robot perform correct linear interpolation, arc interpolation and other interpolation
actions, it is necessary to correctly input the size information of the welding gun tool and define the
position of the control point. Therefore, it is necessary to establish the tool coordinate system. See Section
12.2, Chapter 3, Part I of the Manual for the establishment method oftool coordinate system.
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13.1.3 Determine collaborative calibration point

In order to achieve collaboration, three calibration points need to be established under the tool coordinate
system. Take the slide rail coordination as an example to explain the method of establishing the calibration
point:

(1)Align the end point of the tool with the calibration rod, and create a new point (ID167 point in Figure
13.3) on a straight line (along the Z-axis direction ofthe tool coordinate system), as shown in Figure 13.2.

Calibration lever

T The weld

1113 '.-."-.rit»!\ solingar -

Slide rail positive direction

Figure 13.2 New Calibration Point

(2) Move the slide rail more than 10 ° in the positive direction (the more the better), and then align the
end point of the robot tool with the calibration bar to create a second point (point ID168 in Figure 13.3).

(3)Continue to move the slide rail more than 10 ° in the positive direction (the more the better), and then
align the end point of the robot with the calibration bar to create a third point (point ID 169 in Figure 13.3).

New Manage Tool PLC Configure System anage - Point

Points automatically generated in the process program have been hid.

I L) /] Name | metersncedtimes | ool coordinate [ parays )
0 pl g k2 LI
1 B2 o imD :
5 = o g [ Delete ]
3 esfutod 2 /A2
i csAutnl 2 o [Run ta this point]
5 cafuto? 2 ;A2
[ caAutod 2 B2 f ;::?;::;:n : I
- caAutod 2 B2 SRR
] csAutoS 2 A2 _-F-ll:v-l‘-:r:;- -
9 2 Auton a w2 \_generation |
10 N Autol o B2 3

Al TN Auto? ] A2 I. Filber .|

12 0 Autod o Wk
13 F22Auto z AT | |
14 222Autol r EE El :

Figure 13.3 Creating Calibration Points

Be careful:

(1) For the new calibration point, check the corresponding tool coordinate system.

(2) When there are multiple additional axes, the turntable needs to be at the zero position when
determining the relevant calibration point of the slide rail, and remain stationary throughout the process.
When determining the relevant calibration point of turntable 1 (pitch), the slide rail needs to be at the zero
position and remain stationary throughout the process.
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13.1.4 Create Collaboration Function Package

After the three calibration points are determined, click [Motion] - [Create Program] - [Function] -
[Collaboration] to create a collaboration function package:

(1) Create a collaboration function name, such as "Slide Collaboration".

(2) Enables the external axis that requires collaboration.

(3) Determine that the axis number is 0 or 1.

(4) Determine the name of the tool coordinate system used, here "tooll"

(5) Reference the created points (ID167, ID168, ID169) to P1, P2, and P3. Long press the P point to
reference the created point.

(6) Saving the collaboration function will automatically calibrate the reduction ratio of the additional
axis and import it into the system. As shown in Figure 13.4, the calibrated deceleration ratio is 26.59.

Program name:Examgle of sliding table :nllabc:al;iun | Cancel

Task type: Curve ﬂl Jaintt type Rectilinear motion W

Moticn speed: 20 . smaothing ratic] 0

Move to paint: Shding table collaboration Autol '

Proaram: Example of sliding table collaboration

i 1 Fur'-r:_inn'ht moticn: motion to the paint (170 sliding table Xiesi Autod); Speed=1000

le=t
I 2 IBEGIN COOPERATE: sliding platform collaboration; Slide rail enable
I 3 Liur'.'ilinearllnear maotion: move to the point (171 sliding table cooperates with Autol); Speed=20; Smoothing ratio=0

|4 | END_cOOPERATE

Figure 13.4 Create Collaboration Function Package

Note: It is possible to "enable" multiple additional axes to cooperate at the same time, but each
additional axis must be determined under the premise that other axes are at zero position when determining
the coordination calibration point.

13.2 Use of collaboration function package
By adding function instructions, the collaborative function package can be called in the program.

As shown in Figure 13.5, when adding the "Start Collaboration" command, you need to select the
collaboration program (name of the collaboration function package), and set turntable 1/turntable 2 and
slide rail as disabled or enabled according to the "Enable" configuration ofthe function package.

Hame:i cooperation | Task I:grpe:l Begin cooperate ,!

..ative program: xttt2 v | Tumtable pitch axis ... ¥ | Tumtable roll axise... ¥ |  Rail disable v |
L ch M, & " | —— - . S A— Al

[ Add to

Figure 13.5 Add Collaboration Function Command

The "Start Collaboration" and "Stop Collaboration" commands need to appear in pairs, as shown in
Figure 13.6. When the curve motion command between the two commands is manually taught, move the
robot joint and additional axis to the specified position respectively, and then determine the "Move to
Point".
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Calibration point of pitch axis

Calibration point of roll axis

Calibration point of rail

1,926 , -24.863 , 25.723 1,926 , -24.863 , 25,723
5 GEE , -39.056 , -75.419 , -5 BB , 39,056 , -75.419
py. 0.000, 0.000, 0.000 pz: 0,000, 0.000. 0.000
Note: Please select calibration point in the positive direction of movement!
Tool coordinate: Ak - Namae:

Additional axis number: 4]

Enable
Enable
Reduction ratio: 115.50 w" Enable
1,526 , -24.063 , 25.723
5688 , -39.0%6 . -75.419 ,
py. 0.000, 0.000. 0 odp
Save

Figure 13.6 Collaborative Function Program Case

Be careful

(1) The teaching point of the motion curve between the "Start Collaboration" and "Stop Collaboration"

commands must be equipped with a tool coordinate system.

(2) If the slide rail collaboration is not used, do not move the slide rail at the teaching point of the motion
curve between the "Start Collaboration" and "Stop Collaboration" commands. The same is true for other

collaboration axes.

(3) The "Start Collaboration" and "Stop Collaboration" commands should appear in pairs.

(4) For each function startup, you can select to enable the collaboration of a certain additional axis or all

additional axes, and select according to the actual needs.

(5) The internal curve ofthe collaboration function must be "linear motion" or "circular motion".

(6) During debugging, if the current position is in the middle ofthe arc curve when it is paused, it cannot
run directly from the current curve command when it runs again, but needs to return to the previous curve

to start running.

Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.



Shenzhen Guanhong Automation Co., Lid.

14 Pipeline tracking

In some cases, the working object of the robot is the workpiece running on the assembly line at a
uniform speed. For this application, manual teaching is relatively complex and low in accuracy when the
pipeline is running. To this end, the system provides a "pipeline tracking" function package, which enables
the workpiece to be in a static state to write a job program during manual teaching. Then, by calling the
"pipeline tracking" function, the robot can automatically calculate the trajectory and complete the pipeline
operation.

There are two pipeline tracking methods: ontology tracking and sliding track tracking. "Body tracking"
is to use the robot arm body to achieve pipeline motion tracking, which is suitable for small range

Tracking application occasions; "Slide track tracking" is to use an additional external slide track to
achieve pipeline motion tracking, which is suitable for large-scale tracking applications.

14.1 Hardware conditions

To achieve pipeline tracking, the following hardware conditions are required at least:
® Pipeline: install the encoder or know its running speed. When installing the encoder, the last two
channels of 22 optocoupler isolated input ports are used to connect the A and B phase ports of the
external encoder, as shown in Figure 14.1.

®  Sliding table: required for sliding track tracking, not for small-scale ontology tracking.

®  Sensor or limit switch: used to track triggering.

"4y

Wl i j
S T X
PR, - P Ry

g L
wi Bw 2

&
-

E -
¥
v

Connected to A and B phase ports of extérnal encoder

(used in pipeline tracking function)
Fig. 14.1 System Connected to External Encoder A and B Ports
14.2 Create ontology tracking function package

Click [Motion] - [Create Program] - [Function] - [Pipeline Tracking] to create a "Pipeline Tracking"
function package by setting.
According to the different types of encoders, the "body tracking" mode can be divided into two types:
"without encoder" and "pulse type".

14.2.1 Tracking without encoder body

Select the "Tracking without encoder body" function, and the parameters to be set are shown in Figure
14.2.
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Encoder by pe:

No encoder

Line speed (mmys :I

Failure alarm output port:

Dizable

Trigger type:

Sensor-X

Tracking start time {s):

-

Tracking method: Acceleration/deceleration time (5):

Ontology tracking W

Track start point: Track end paint:

S

Linkage output port:

- Disable -
Trigger port:
- IN_O - " iR EE

Tracking end time (s):

Figure 14.2 Tracking parameter settings without encoder body

The description is shown in Table 14. 1, and the parameter illustration is shown in Figure 14.3.

Table 14.1 Parameter Description of Tracking Function without Encoder Body

Parameter

[Explanation

Acceleration and deceleration
time

Determine the "acceleration and deceleration". The smaller the time, the greater the
"acceleration and deceleration". The unit is ms.

Linear velocity

Body tracking speed, unit: mm/s.

Trace start point
Tracking end point

Determine the direction of the body tracking, and move in a straight line from the "start
point" to the "end point".

Failed alarm output port

It is connected to remote monitoring through a system I/O output port. When the tracking
function program is "triggered", it has not been "tracked" after the "tracking end time",
indicating that this "tracking" failed and will be displayed on the remote monitoring
terminal. It is unnecessary to set when this function is not used.

Linkage output port It means that the pipeline can be associated with a system I/O output port, and the
system's "Pause", "Continue", "Start" and other operations can also control the operation|
ofthe pipeline. Ifthis function is not used, it can not be set.

Trigger input port Determine an I/O input X orrelay M port, and provide a high level "1" when triggered by a sensor or|

limit switch.

Tracking start time

After the workpiece triggers the sensor, start the "tracking" time, in seconds (s).

Tracking end time

After the workpiece triggers the sensor, end the "tracking" time in "seconds" (s). Ifthere is

no "tracking" after this setting time, it means that the "tracking" failed this time

Acceleration time

Deceleration time

Trigger point Tracking direction
—e >

Trace start point

Tracking end point
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The method to create a function package is as follows:

(1) Create a new tracking feature package name.

(2) Open the assembly line and start timing when waiting for the workpiece to trigger the sensor or limit
switch. When the starting point of tracking is reached, record the time, set it as "starting time of tracking",
manually teach the robot tool TCP to this position, and click the input box of "starting point of tracking" to
create a new "starting point of tracking".

(3) When the workpiece reaches the tracking end point along the assembly line, set the time as "tracking
end time". At this time, manually teach the robot tool TCP to this position, and click the input box of
"tracking end point" to create a new "tracking end point".

(4) After setting the parameters, click Save to generate the tracking function package

14.2.2 Pulse encoder body tracking

After selecting the tracking function of "pulse encoder body tracking", its parameter settings are shown
in Figure 14.4 and the description is shown in Table 14.2.

Encoder bype: Tracking method: Acceleration/deceleration time {(s):
Pulse type - Ontology tracking
Encoder line number: Track start point: Track end point:
= : - : .
3
Failure alarm output port: Linkage output port:
Disable - Disable -
Trigger type: Trigger port:
SensorX - IN_D b o AR

Get the encoder value
Trigger point: Detecting

dar value of tracking start point:Encoder valug of tracking end paint;

Figure 14.4 Tracking parameter setting of pulse encoder body
Table 14.2 Description of tracking function parameters of pulse encoder body

Parameter Explanation
Acceleration and Determine the "acceleration and deceleration". The smaller the time, the greater the
deceleration time "acceleration and deceleration". The unit is ms.
Encoder wire speed The tracking speed of the body is determined by the specification ofthe pulse encoder.
Trace start point Determine the direction of the body tracking, and move in a straight line from the "start
Tracking end point point" to the "end point".
Failed alarm output It is connected to the remote monitoring through a system I/O output port. When the tracking
port fails, it will be displayed on the remote monitoring terminal. Ifthis function is not used, it can
not be set.
Linkage output port It means that the pipeline can be associated with a system 1/O output port, and the system's

"Pause", "Continue", "Start" and other operations can also control the operation ofthe pipeline.
Ifthis function is not used, it can not be set.

Trigger input port To determine an I/O input X or relay M port, a high level "1" needs to be provided when
triggered by a sensor or a limit switch.

Tracking start encoder value| Position detection, starting from the trigger of I/O input port, is the encoding value when the
encoder runs to the "starting point of tracking".

Tracking end encoder value |  Position detection, starting from the trigger of I/O input port, is the encoding value when the
encoder runs to the "tracking end point".

If the encoder runs these "encoded values" and has not started "tracking", it means that this|
"tracking" failed.
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The method to create a function package is as follows

(1) Create a new tracking feature package name.

(2) Open the assembly line, click [Start to detect trigger point], when the workpiece trigger sensor
reaches the tracking start point, click the input box under "Tracking start point encoder value" to obtain the
tracking start point encoder value, and manually teach the robot tool TCP to this position, click the input
box of "Tracking start point" to create a new "Tracking start point".

(3) When the workpiece reaches the tracking end point along the assembly line, click the input box under
"Tracking end point encoder value" to obtain the end point encoder value. At the same time, manually
teach the robot tool TCP to this position, and click the input box of "Tracking end point" to create a new
"Tracking end point".

(4) After setting the parameters, click Save to generate the tracking function package.

14.3 Creating the track tracking function package

As with "body tracking", "slide track tracking" can also be divided into two encoder types, "without
encoder" and "pulse type", depending on the type of encoder.

14.3.1 Tracking without encoder slide

Select the tracking function of "track without encoder", which is basically the same as the tracking
function of "track without encoder body", except that there is an additional parameter of "additional shaft
number". Before setting the "Additional Axis Number" parameter, the additional axis of the connected
slide rail must be set to the "Joint Mode" in the "Machine Parameters".

14.3.2 Pulse encoder slide track tracking

Select the tracking function of "Pulse encoder slide track tracking", which is basically the same as the
tracking function of "Pulse encoder body tracking", and also set the connected additional axis to "joint

mode" in the "machine parameters".
14.4 Use of pipeline tracking function package

By adding function instructions, the pipeline tracing function package can be called in the program. The
Start Trace and Stop Trace commands need to be paired. The motion track between the instruction pairs is
obtained by operating the workpieces on the pipeline with the manual teaching robot when the pipeline is
stationary.

The program case is shown in Figure 14.5.

Program: test
1 Curve joint motion: motion to point (339-vsvAutoQ); Speed=1000; Smoathing ratio=0

Start pipeline tracing: test gz

| fCurve linear motion: motion to point (337 tprAuto2); Speed=10; Smoacthing ratio=0
urve linear motion: motion to point (292 ssdAutol); Speed=10; Smoathing ratio=0
e8-top pipeline tracing

Figure 14.5 Calling Program Case of Pipeline Tracking Function Package
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15 Collision detection

In order to enhance the safety of the operation process of the industrial robot, the SZGH system
provides the robot collision detection function, which enables the robot to stop moving immediately in case
of'accidental collision with surrounding objects during the operation process to avoid major damage.

The realization of collision detection function includes three steps: (1) sampling program operation
parameters; (2) Create collision detection function package; (3) Use of collision detection function.

15.1 Sampling of program operation parameters
As shown in Figure 15. 1, in the automatic mode ofthe teaching pendant, set the speed ratio to 100% and

the operation mode to circular motion, so that the robot can run the program according to the operation
speed in a circular manner, and the entire operation process can be reproduced.

Name:| Task type:| Collision detection |

. lision pmgram;i hj v I Sensitivity level: 1 ¥ | ..fm output port:!

| Add to _'

Figure 15.1 Teaching pendant automatic mode interface setting

Speedratio: | 10 | % Number of exercises| 10 ‘“ﬁr@mﬁﬁmiﬂm”ﬁﬁ"iﬁimnmpﬁm

art colsion detection Roun o thee daser search e
Sport mode: Circular motifh Run fo start of curve
Program name [» Basic port operation
movetoposB T[UI‘JFE:_iI'Jiﬂt mation - motion fo pq:-nt'-:{w:- _
s il bt Globa e
tss 2 Curve: inear motion - mation to paint [1-p-2t
tss? ?Eum?: lingar motion - mofion to point (2-p2-t #Frocess enabling
eae & Cuve inear matian - motion ta paint 3-pz-t
4 Program soure
eae_2
fs09 4Robat locking
movetoposd o Start PLC program

[140)8 4 i 10, MMMARA (£ 5 %t TR
(18116 i 0, B IOARA 5 L Bkl L g

(142 Hsh!_V4.01.05_33png
(143} E 00 788 8 ShillC Aih!

ﬂﬂm from specified

i e

Fig. 15.2 Start Sampling Button in Menu Bar

After the robot starts the operation, as shown in Fig. 15.2, click the [Menu] button and select "Start
Sampling". The sampling process requires.

To run the operation program for 5-7 times, click the [Menu] key and select "Stop Sampling". Operation
record display area.

The parameters collected now indicate successful collection.

Note: To ensure the accuracy of the sampling parameters, the load of the robot when running the
program needs to be exactly the same as the actual operation.
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15.2 Create collision detection function package

Switch to the manual mode of the teaching pendant, click [Function Package] - [Collision Detection] to
enter the collision detection function package creation page. As shown in Figure 15.3, the parameters
collected in automatic mode have been automatically filled in the relevant area. Just enter the name and
click Save.

¥

paral: -324 para: 421 para3: -180

parad: 158 paras: -91 parat: 80

Figure 15.3 "Collision detection" function package creation interface

15.3 Use of collision detection function package

There are two modes to use the collision detection function package.

15.3.1 Use collision detection command

Open the program in the basic program programming interface, and add the "collision detection”
command in the function command in the program head. As shown in Figure 15.4, the command needs to
select the collision detection function package, set the sensitivity level and alarm output port. The

sensitivity level is 1-5, and the lower the level, the higher the anti-collision sensitivity.
Task list

1 Curve - joint movement : Run to podint{B41_collautad) Speed = 1000 ;Smoothing ratic = 0

2 Collision detection: hj _ Sensitivity level = 1

Wi
Mame: collisionc Task type:| Collision detection _
...lision program: hj w | Sensitivity level: 1 w | . output port:
Temporary Formal
PR save save

Figure 15.4 "Collision detection" command

15.3.2 Start collision detection in automatic mode
As shown in Figure 15.5, in the automatic mode of the teaching pendant, click [Menu] and select "Start
collision detection". Select the collision detection function package created in the pop-up window (Fig.

15.6), and set the sensitivity level and alarm output port,. No matter whether the program is running or not,
collision detection will start immediately and remain effective until you click "Stop Collision Detection" in

[Menu].
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Figure 15.5 Start collision detection in menu bar
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Figure 15.6 Start Collision Detection Configuration Window
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16 Coordinate system switching

The coordinate system is a position index system defined in the robot or space to determine the position
and posture of the robot. Common coordinate systems include joint coordinate system, base coordinate
system, tool coordinate system and user coordinate system. In order to facilitate the flexible application of
the coordinate system by the operators in the teaching programming process, the "coordinate system

switching" function provided by the Shenzhen Guanhong control system includes:

® . Coordinate System Dynamic Transformation command.
® . Reuse of programs among multiple robots.

® . Quick correction of tool coordinate system.

® . Dynamically create user coordinate systems.

16.1 "Dynamic transformation of coordinate system' command

Objective: To expand the teaching program of a robot based on a tool on a worktable into a flow line
program with replaceable worktables and tools.
As shown in Figure 16.1, a pair of basic commands for "coordinate system transformation" are provided in
the robot control system, which should appear in pairs when used. This pair of instructions can realize three
coordinate system transformations, and the functional description is shown in Table 16. 1.

New Manage Tool Plc Con' Cutput Pipeline

Pulse output Start input monitoring
Analog Stop inpul Mmonitoring
Delay ¥R EARE

Start coordinate system transformation Coordinate system operalion oS

Srop coardinabe system transformation Pariodic detection

User coordinate sysbem creation ==
Enable absolute speed ration Sk ERTN
Disable absolute speed ration
Global variable B

Harme:| Register variable operation

Movement U = CIME mosEment -
o o - wait

Buifs ta paink:|
Digital wealdar oparation

Wait for accurate position

Figure 16. 1 "Coordinate System Transformation" Command Pair
Case: As shown in Figure 16.2, establish user coordinate system test on two worktables U1 and test u2.

During teaching, it is only necessary to teach P1-P3 points on worktable 1, and then use the coordinate
system transformation command in the program according to Figure 16.3 to test the user coordinate
system_ Ul is transformed into test U2, call the motion track program segment in the command alignment,
then the robot will continue to complete the same motion at the corresponding position of worktable 2 after
worktable 1 moves. When there are many objects on the worktable, it is recommended to add a transition
point before the coordinate system transformation command to prevent the unpredictable collision of the
motion track during the worktable switching

mCOpyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.



Shenzhen Guanhong Automation Co., Ltd.

Table 16.1 Function Description of "Coordinate System Transformation" Command

Serial No | Coordinate Function description
system type
1 User

When there are multiple workbenches that need pipelining, multiple user coordinate systems can
be established. It is only necessary to carry out teaching programming on one of the workbenches,
and then use the user coordinate system transformation command for many times, and call the
teaching program segment in it to realize the pipeline action of multiple workbenches.

2 Tools For multiple process operation tasks with the same movement track, such as welding+grinding,

tool coordinate systems can be established for welding guns and grinding tools respectively. Just
use the welding gun to complete the teaching programming, and then use the tool coordinate
system transformation command in the program to transform the welding gun tool coordinate
system into the grinding tool coordinate system, in which the teaching program segment is called
to complete the grinding operation according to the same motion track.

3 Users+Tools | Fora teaching program, the user coordinate system and tool coordinate system can be transformed atthe

same time to realize the combination of the above two functions. For example, teach the welding track|
program on worktable 1, and then call the program through coordinate system transformation to complete
welding and grinding on worktable 1, welding and grinding on worktable 2

Figure 16.2 Example of "User Coordinate System Transformation" command

Frogram: testll

i Curve linear motion: motion to point (112-pointl), Speed-=100; Smocthing ratio—=0
2z Curve linear motion: motion te paint (113-peintZ); Speed=100; Smoathing ratio=0
-3_. Curve linear motion: motion to paint (114-point3); Speed=100; Smoothing ratio=0
| Mave ¥ randi¥icn
¥, Curve joint motion: motion to point (115-pointd); Speed=1000; Smoothing ratio=0 ~ T
Enable coordinate system transformation: original user coordinate Faaals Lasr Coordi
i. system=testul, new user coordinate system=tecu2 - B i
6 Curve linear motion: motion te peint (112-peintl); Speed=100; Smooathing ratio=0
7| Curve linear motion: motion to point (112-point2); Speed=100; Smoothing ratio=0
B Curve linear mation: mation te point (114-paint3): speed=100: smoothness ratia=0
o Stop coordinate systermn transformation b
YEiam WITCNing

Figure 16.3 Example of "User Coordinate System Transformation" Instruction

Matters needing attention:

(1) When establishing the user coordinate system, the reference point needs to be associated with the
corresponding tool coordinate system. The teaching points P1-P3 in the program also need To associate the
corresponding tool coordinate system. As shown in Figure 16.4, it is necessary to remove the "\" in front

of "Do not use" and select the tool coordinate system currently used.
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Program name; testl Task type:Stop coordinate system transfnrmtioh,‘tr cancel |

e ——————

\3Curve linear motion: motion to point (114 point3): speed=100: smoothness ratio=0
4 Enable coordinate system support: original user coordinate system=test ul new user

*]

Figure 16.4 When creating a new point, you can select whether to associate the tool coordinate system

. Prooaram:test] Task Selected
Cumlmear Imear motion: the speed of moving to the paint (112 pomﬂj'ﬂihn"'LHu'éf Honng

wnilinear linear motior
. clearance ratio - 0.1 curve - linear motion

Curve - linear motion: the speed of strong motion to peint (113 point2)=100; Dry to clean

ratio=0 2 Curve - linear motion

= s —ra ctestl ool ) Taele Salactnd
1 « Curvefinear motion: metion to point {iﬂm: speed=100; Smoothing i1 near Iil-!--_-.u motior
;. + ratio=0 urvilinear linear motion
Curve linear motion: motion to pmnt {1}.3 pn:nt!]l Speed =100; Pm nbi=g
urve linear motion: motion to point (114 - point3): speed-100: ness fatio=0

Fig. 16.5 Copying and pasting program segments

(2) To copy and paste a program section, click the program name bar to switch to the program full screen
interface, as shown in Figure 16.5. Select the program to be copied ("Selected Tasks" will appear on the

right), click [Copy], and then the Paste button and options will appear. Select the command line of "Enable
coordinate system transformation", check "Paste after", and click the [Paste Forward] button to finish

copying and pasting the program segment.
(3) When the operation on the worktable is complex and the program segment is long, the modular
program can be used for programming. As shown in figure.

(4) As shown in 16.6, teaching the new program test123 on a worktable, and then calling the subprogram
between the "coordinate system transformation" command pairs of the modular program can quickly

complete the multi worktable pipeline programming.
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Program name: | Task type: Curve . ( ccst )
Jesint w:l__ Joint movement 1r.+|n‘linn wﬂd: 1000 : :lnmmng rq:iu: o I |
Mowe to pnd:l'll: testdutod
Program: testl23

ECunr: linear motion: motion to point (112-pointl); Speed=100; Smoothing ratio=0
> .Cunu linear motion: motion to point (113-point?) speed = 1002 smoothness ratios0
;’ECUM linear motion: motion to point (L14-pointd); Speed=100; Smoothing ratio=0 T

= Base coardinate system
[216Cammand feedback, setup completed! [T X = 553 068604 A= 03345844

[215command feedback, task deletion succeeded

¥ o= AT 664761 B = -0.072381

217 Soodback s =
P e oet progrnssd vy competindl Z = 203.170395 € = 109.156624

Fig. 16.6 (1) Teaching program on a single worktable

Program nlrr. | Task type || S ...i i-c;ncm \
Baoint type :I Joint movement - Moticn ’F"“"" 1000 | Smoothing ratis: L]
hloye fo purrq tesEAustol

Program: test222 |
1 Cure joint motion: motion te peint (115-pointdy Speed= 1000 Smoothing ratio=0 g0 to transton poimt

it

l_subpruccdurc' calk festl23

3 Curve jolnt motlon: mathon 1o point {115-pointd); Speed=1000; Smoothing ratio=0 *ove f0 fransition point h= 4
:Enabde coordinate systemn transformation: original user coordinate systematestul o o Canidisite Syt

— new user coordinate system =testu?

g Subgrocedure call el X3

& Stap conrdinate system transformation

SITMTANIE] TErtal R, S loe ]

e T coamgletad!

[Za7 ] Screenshot succeeded!

[agfommand feedback, soreenshot download of teaching pendant
interface is oompleted!

Base coordinate systam

X o= 544 T45361 A= D5TI415
Y = 40616631 B = -1 717442
£ = 204325417 C = B4 F27036

Fig. 16.6 (2) Calling subprogram to complete multi worktable pipeline programming

16.2 Reuse of programs among multiple robots

Purpose: To convert a program teaching point on a robot into a package with parameters through
"forward generation", and then copy it to multiple robots for "reverse generation" of program teaching
points, so as to realize the shared use of programs.

Step 1: Complete the association of program points with user coordinate system and robot parameters on
the current robot teaching pendant

As shown in Figure 16.7, in the "Point Management" interface of the robot teaching pendant, click the
[Filter] button and select the name of the basic program to be copied to other robots, then only the points in

the program can be displayed.
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Figure 16.7 Show Points in a Program

Click the [Forward Generation] button, as shown in Figure 16.8, select all points, then click the [Forward
Generation] button again, select the user coordinate system name used for the current robot teaching point,
and click [Confirm], then all program points will include not only the six joint data and tool coordinate
system data during teaching, but also their relative position and pose data under the user coordinate system.
Note: When establishing the user coordinate system, the reference point needs to be associated with the
corresponding tool coordinate system. The teaching points in the program also need to be
associated:Corresponds to the tool coordinate system.
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Figure 16.8 Data Association between Points and User Coordinate System

Step 2: Backup the user program with a USB flash disk and update it to another robot controller

Prepare a USB flash disk ofFat32 format USB2.0, and create corresponding folders and configuration files
in it. The steps are as follows:
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(1) In the root directory ofthe USB drive, create a new folder with the name "robcon".

(2) Create a new text document in the "robcon" folder and rename it "config. ini".

(3) Open "config. ini" with Notepad, and edit the text as shown in Figure 16.9. Here, the user program is
not simply copied and backed up, but needs to take the robot parameters and set record=64.

*configind - Motepad
Fila {(E) Edit(EFormafl)  ViewDyDd  ielp{H)
[control backup]
app=0
fpga=0

record = G4

leontral update]
app=0

fpga=0

record = 64

[teach backup]
pic=0
doc=0
app=0
[teach update]
pic=0
doc=0
app=0)
Figure 16.9 Configuration of "config. ini"

Insert the USB flash disk into the controller, enter [Tools] - [Update and Backup], and select the
controller for backup.Then insert the USB flash disk into the target robot controller (the software version
needs to be the same), enter [Tools] - [Update and Backup], select the controller and update it. The
interface is shown in Figure 16.10.

Operation Type

Teaching pendant

Q Wait for operation

" Controller

To update Backup

Figure 16. 10 Backup and update ofuser program

Step 3: Establish the tool coordinate system and user coordinate system in the target robot teaching
pendant

The machine parameters of the target robot and the original robot are different, and the data of the tool
coordinate system and the user coordinate system may be different. Therefore, the tool coordinate system
and the user coordinate system need to be re established before the target robot uses the application.

Note: Since all program points are associated with the tool coordinate system ID, after establishing a
new tool coordinate system.

To delete the copied original tool coordinate system and ensure that the new tool coordinate system uses
the same ID number as the original tool coordinate system, the copied program points will be associated
with the new tool coordinate system.

The reference point needs to be associated with the tool coordinate system when establishing the user
coordinate system.

Step 4: Complete the reverse generation of program points on the target robot teaching pendant
In the "Point Management" interface of the target robot teaching device, click the [Filter] button and select
the name of the copied basic program, then only the points in the program can be displayed.
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Click the [Reverse Generation] button, select all points, then click the [Reverse Generation] button again,
select the name of the user coordinate system created by the target robot, and click [Confirm], then all
program points will be converted into six joint data matching the user coordinate system and robot
parameters of the target robot.

After completing the above steps, the target robot can complete the same tasks as the original robot
without manual teaching and programming.

16.3 Quick correction of tool coordinate system

Purpose: If the tool is replaced due to wear or damage, the external reference method can be used to
correct the tool coordinate system (calibration can be completed only by aligning the tool with a measured
external reference point).

For the teaching pendant version 1.0, in the tool coordinate system interface of the robot teaching
pendant, the steps for quickly correcting the tool coordinate system are as follows:

(1) As shown in Figure 16. 11, select the tool coordinate system and click the [Correction] button to pop
up the landmark input box.

Markers
D-"il;lllal landmark:
Mew landmark:
[roteemine Caniel
Fewly Duikd &¥.4 Daclnte

Fig. 16. 11 Correction oftool coordinate system through "landmark"

(2)Select Original Flag Point. Here, the "original marker point" is the "point" read when the original tool
reaches a specific position on the worktable in a specific posture after the tool coordinate system is
established. Note that the tool coordinate system needs to be associated when creating this point.

(3)Replace the tool, then create a new one and select "New Flag Point". Here, the "new marker point" is
the "point" read when the tool is replaced and the new tool is used to reach the same position on the
worktable with the same attitude. Note that you also need to associate the tool coordinate system when
creating this point.

Click [OK], and the original tool coordinate system data will be quickly corrected to the new tool
coordinate system data. At the same time, all program points associated with the original tool coordinate
system will be associated with the revised new tool coordinate system, and its six joint data will be
automatically revised, so that the TCP pose remains unchanged.

For the teaching pendant version 2.0, in order to prevent "original landmarks" from being stored in the
point management list and being wrongly modified or deleted, the quick correction method has been
improved. The steps are:

(1) As shown in Figure 16. 12, when creating a new tool coordinate system, the tool can reach a specific
position on the worktable with a specific posture, and the "original marker point" can be configured at the

Mark point of the new interface.
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Figure 16. 12 New Tool Coordinate System Interface

Note: If there is no Mark point configured when creating a tool coordinate system, you can also select
the tool coordinate system in the tool coordinate system management interface, as shown in Figure 16.13,
and click [Update Mark Point] to configure it before replacing the tool. The point is saved directly in the
corresponding tool coordinate system data.

'_J Tool Coordinate System name
|2 i

E?. W

A =

|

Are you sure you want to update the Mark point?

= Y

oK

s

Figure 16. 13 Update Mark point in tool coordinate system management interface

(2)In the tool coordinate system management field, select the tool coordinate system and click the
[Modify] button to pop up the "New Marker Point" input box, as shown in Figure 16. 14. After replacing
the tool, click the blank box behind the "new mark point", manually teach the new tool to reach the same
position on the worktable with the same posture, and create a new "new mark point". Note that the tool
coordinate system needs to be associated when creating this point.

(3)Click [OK], and the original tool coordinate system will be quickly modified to the new tool
coordinate system. At the same time, the point will be updated to a new Mark point, and its data will be
saved to the new tool coordinate system.

Tool Coordinata Systam name

Mk ot B

II"'-"*'WI“

Mew mark point: |

Set Mo

Figure 16. 14 Tool coordinate system correction interface
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16.4 Dynamic creation of user coordinate system

Purpose: To solve the problem that the workpiece placement changes the user coordinate system, obtain
the positioning point through laser positioning, and then dynamically create the user coordinate system in
the program.

As shown in Figure 16.15, select "User Coordinate System Creation" in the basic command, and its
command interface is shown in Figure 16.16
When the connecting line is vertical, three search points need to be determined.

Pulse oubput Start input monitodng
Aralog Stop input moniboring
Dy i AFRE

Start coordinate system transformation Gﬂﬁmm M »

Stop coordinale system transformation Paricdic daetaction

User coprdinate system creation e
Enable absolute speed ratian PR oy o
Dizable absolute speed ration
Global variabla L3

Nﬂr"l.':: EHEL | Register variable operation
Movament typa!| joint movement W ' Wit

Faun to poing:
—  Digital welder operation

Wait for accurate position

———eeen .
Figure 16.15 "User coordinate system creation" command in the basic command.

"  Connecting line vertical
-searching paint 1: | [ -searching paint 2: 0=~ 99 |
-searching point 3: | 0~ 949
, N
Set No |
Name: test | Task type: User coordinate system creation_|
. tion paint ID; r |

Figure 16.16 "User Coordinate System Creation" Command Parameter Interface

When the new workpiece is placed, as shown in Figure 16.17, the search points 1, 2, and 3 are obtained
on the two mutually perpendicular edges ofthe workpiece by laser search, and the search point ID is set in
the "User Coordinate System Creation" command interface, then the command will create a new user

coordinate system.
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Figure 16.17 3 Schematic diagram of location of search sites

Note that if the "Connecting line is vertical" is not checked, it means that the two edges ofthe workpiece
are not vertical. The parameter interface of the "User Coordinate System Creation" command is shown in
Figure 16.18, and four search points need to be determined. At this time, as shown in Figure 16.19, it is
necessary to find two points on the edge of the workpiece along the Y axis in order to determine the
coordinate system.

task list

“Cumng lirvie wartical
searchingpoint 1| 0 - 5o | -searching point 2: |
-searching point 3: | 0~ 99 | -searching paint 4; |
| Sat | ( Mo |
tame:| tast | Task type:{User coordinate system creation_|
. - — — | = . .. i §

1
oton poing II.‘.|.'i

Figure 16.19 Schematic diagram of four search sites

The following is an example to illustrate the use of this command: for the program test that is taught in
the user coordinate system u0, after each placement of the workpiece, in order to ensure that the position of
the motion track remains unchanged, it is necessary to first find the position by laser in the program, obtain
the location in turn, then dynamically create the user coordinate system, and finally transform the user
coordinate system of the teaching program. The final procedure is shown in Figure 16.20.

Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.




Shenzhen Guanhong Automation Co., Ltd.

i 1 l _ Curve joint motion: motion to point (34-k1); Speed=1000; Smoothing ratio=0
12 | - Delay: 1000

| in search site: search site ID=1 g, =\-5 groove, weld
3 gz —4
'JI; s Curve joint motion: motion to point (35-k2); Speed=1000; Smoothing ratio=0
—
5 Delay: 1000
| 1 SEarcn site. searcn sie
6 | - 1
7 | _ Curve joint motion: motion to point (96-k3); Speed=1000; Smoothing ratio=0
g | - Delay: 1000
19 | -
—
(10| -
I 11| - |Enable coo dinate system transtormation: onginal user coordinate system=ju0,
—_— new user coordinate system=dynamic creation

Subprocedure call: test
25| -[ptop coordinate system transformation

Figure 16.20 Case Procedure
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17 Palletizing

Palletizing is to stack the stacks on the pallet according to a certain arrangement law.

As shown in Figure 17.1, it is a typical application of palletizing robot. The robot takes the stack from

the assembly line, then moves to the specified position and angle of the pallet, and releases the stack to
place the stack.

g The 2™ layear of the pallat
~ The 1 layer of the pallet
T Pallat

Figure 17. 1 Robot palletizing

For palletizing process, manual teaching robot trajectory usually includes two parts:

Assembly line: transition point (near), prepare to take point, taking point and leaving point after
taking

Pallet stacking: transition point (enter), prepare to release point, release point, leaving point after
releasing, transition point (away)

Jaint movernent

Limeas
Trassition poind | " Leaving point ovement 1 iion polnl " Trnwsition pobnl
Jaint ey | afier inking | L ___({ewier) ... ]
v ve et ) Linear T Linear
deint Linear e menl
mo e meent | Propsm o Lasameinngy poesinnl |
i [ ; Toalsirng | robnase point aflor rokosming
l:::;m Linear | pomnl Linear Linear
m-_.—' T EII:I’U'IFI'III'II

Assembly line Pallet stacking
Figure 17.2 Flow chart ofrobot palletizing trajectory
As shown in Figure 17.2, the characteristics ofrobot trajectory are:
(1) The taking and releasing process of each stack is the same, except for the track points.

(2) For a certain assembly line, the moving track points of each stack are the same.

(3) For a pallet, after the placement point of the first stack is determined, the placement point
of each stack can be calculated in turn when the layer arrangement on the pallet and the spacing
between stacks are known.

Therefore, SZGH system encapsulates the palletizing process of a single pallet into a process package by

simply setting the pallet user coordinate system, the placement position of the pallet, the pallet frame points,
layout methods and floor height.

Then, for four different palletizing templates:
Single assembly line single pallet
Single assembly line double pallet

Double assembly line single pallet

Double assembly line double pallet
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SZGH

system creates the

palletizing template

by setting the assembly line frame points

corresponding to the palletizing process package, and quickly generates the palletizing program to realize

the automatic palletizing operation of the robot.

The terms involved in palletizing are shown in Table 17.1.

Table 17.1 Description of palletizing operation
Number Term Description

1 Stack Items to be placed, such as workpieces, cartons, and products.

2 Pallet Items (areas) used to place stacks.

3 Number of palletizing process| 100 (pallet0-99). That is, it can support up to 100 pallets.

packages

4 Layout method Up to 99 different layout methods can be realized, usually one layout per
layer.

5 First stack The first stack ofa layer on a pallet.

6 Transition point(enter) The teaching point on the track for the robot moving to the pallet movement
after taking the stack from the assembly line.

7 Transition point(away) The teaching point on the track for the robot moving to the assembly line
after releasing the stack on the pallet.

8 Release point The pose of the robot when the stack is placed at the origin of the user
coordinate system. In the future, the pose of each stack is offset and
calculated based on it.

9 Prepare to release point Generally, it is located directly above the release point, and it can also have a
certain offset angle.

10 Leaving point after releasing | Generally, it is located directly above the release point, and it can also have a
certain offset angle.

11 Transition point (near) The teaching point on the track for the robot moving to the assembly line
before taking the stack.

12 Taking point The teaching point for taking stack on the assembly line.

13 Prepare to take point Generally, it is located directly above the taking point, and it can also have a
certain offset angle.

14 Leaving point after taking Generally, it is located directly above the taking point, and it can also have a
certain offset angle.

17.1 Preparation

17.1.1 Create user coordinate system

In the process of palletizing, in order to stack accurately, the user coordinate system needs to be

established based on the pallet frame.

L1 . Y3
71 £3
& ¥
User conrdimate systom 1 v3 User conrdlmaie sysivmn 3
d Pallet 3
Pallet 1 72
*
o2
Vser eonrilinats systens 2
Pallet 2

Figure 17.3 Create the user coordinate system for each pallet
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Click [user coordinate system] in the "manual interface" of the teach pendant. Let the tool TCP reaches
the origin of the coordinate system, a point on the x axis and a point on the y axis. The user coordinate
system can be established by referencing the three points in turn. Please pay attention here, the created

"point" needs to check the tool coordinate system. See Chapter 2, Section 2.3 of the manual for the detail.

Note:

® _ The origin O of the user coordinate system is the "release point" of the pallet, the pose of each stack
is offset and calculated based on it.

®  The establishment of user coordinate system refers to the right-hand spiral rule. When establishing
pallet coordinates, the positive direction of Z is usually far away from the pallet. Therefore, it is
necessary to consider which side is in the X and Y directions when establishing the user
coordinate system.

17.1.2 Workpiece fixture control
In the process of palletizing, the clamping action of workpiece fixture can be controlled directly through
output, or M relay controlled by PLC programming.

PLC ladder diagram programming is shown in Figure 17.4. Yxx represents the output port of the control

fixture solenoid valve or cylinder.

M100 Yxx

Figure 17.4 PLC ladder diagram of fixture control
17.2 Create palletizing process package

Click [new] - [palletizing] to create a palletizing process package. There are four steps to set, including
selecting the user coordinate system, setting the reference points, determining layout methods and setting

layer information.
17.2.1 Coordinate system selection

The first step is to select the user coordinate system, as shown in Figure 17.5. The user coordinate
system is established based on a pallet in palletizing operation.

Note: if there are multiple pallets in the palletizing operation, you need to create multiple user
coordinate systems,and then configure the corresponding palletizing process package for each pallet.

New Manage Tool Pic Configure System  New - Palletizing
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Figure 17.5 Select user coordinate system
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17.2.2 Reference point setting

The second step is to set the motion track point when the robot places the stack at the origin O of the
pallet user coordinate system through manual teaching, as shown in Figure 17.6. The "transition point" can
be used according to the actual situation. If it is not "enabled", the stack grabbed from the assembly line
will move directly to the "prepare to release point".

Note: the manual teaching is to place the stack at the origin O ofthe pallet user coordinate system.

umg Manage Tool FPic Configure System MNew - qulettzlng

Transition point (enterl: | 13_kL | Erekeble
TENEILIGN POl vy Lok | = Enable
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[Baditonal caorfopLrsthon) reaen | e ' [y

Figure 17.6 Reference point setting
17.2.3 Layout method setting

The third step is to set the layout method to be adopted for stacking on the pallet, as shown in Figure
17.7.
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Figure 17.7 Set layout method

First, enter the number of layout methods that will be used for stacking on the pallet. If there is only one
type of layout, enter " 1", and enter n for n types. After input, "layout 1", "layout 2” ...,"layout n" will be
automatically generated in the box.

Then, select a layout method and enter the number of stacks, that is, the number of stacks contained in

the layer with the current layout method, and then you can teach manually to obtain the position
coordinates of each stack.

If it is array layout, click the [array] button to enter the array setting interface, as shown in Figure 17.8.

Select the running direction, determine the offset data of the first stack relative to the "release point", enter
the row spacing, column spacing, etc., and finally click [Set].
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Figure 17.8 Array layout setting
17.2.4 Layer information setting

The fourth step is to set layer information, as shown in Figure 17.9.
First, enter the number of layers on the pallet. If only one layer of stacks is placed on the pallet, enter " 1"
and N for layer n. After input, "layer 1", "layer 2” ..., "layer n" will be automatically generated in the box.

Then, starting from the first layer at the bottom of the pallet, select "layout method" layer by layer, and

set the layer height and transition point offset height.
Finally, click the [save] button to complete the creation of "palletizing process". If there are multiple

pallets, you need to create multiple palletizing packages.
Mew Manage "Ibal Pic  Configure Symrn MNew - Falletizing A
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Bl bt Save

dditional configuration
Figure 17.9 Set layer information

17.3 Generate palletizing program based on 'template"

On the screen shown in Figure 17.9, click the [menu] button of'the teach pendant and select [template],

and the interface shown in Figure 17.10 appears.
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There are four types of palletizing operation provided by the system: single line single pallet, single line

double pallet, double line single pallet and double line double pallet. The basic palletizing program can be

automatically generated by template setting.

Take "double line and double pallet" as an example to explain the template setting steps.

As shown in Figure 17.10, the template is generated for the "double line and double pallet" palletizing

program. First select the "palletizing process" packages of the created two pallets, and then set the tool

signal ports, transition point, robot motion speed and the corresponding two assembly line taking points.

The relevant instructions are shown in Table 17.2.

Table 17.2 Description oftemplate parameters

Number Term Description

1 Pallet Select the palletizing package created for this pallet.

2 Signal port of clamped A sensor is installed on the tool to detect the clamping of the tool. Set
the corresponding input port ofthe sensor.

3 Auxiliary output port of grabbing Output port to control the tool clamping

4 transition point (near) The teaching point on the track for the robot moving to the assembly line
before taking the stack. Multiple assembly lines take this point as the
transition point.

5 Joint movement speed Running speed of corresponding motion curve in figure 17.2.

6 Linear movement speed Running speed of corresponding motion curve in figure 17.2.

7 Signal port oftray ready The input port used to know whether the pallets is ready. The order|
needs to correspond to the palletizing process package.

8 Signal port of workpiece ready The input port used to know whether the workpiece is ready. The order
needs to correspond to the assembly line.

9 Prepare to take point Generally, it is located directly above the taking point, and it can also
have a certain offset angle. The order needs to correspond to the
assembly line.

10 Taking point The teaching point for taking stack on the assembly line. The order|
needs to correspond to the assembly line.

11 Leaving point after taking Generally, it is located directly above the taking point, and it can also
have a certain offset angle. The order needs to correspond to the
assembly line.

Click [generate] to automatically generate the basic program file "PalFrame". Click [manage] - [basic

program], select the "PalFrame" program, click [save as] to modify the program name and save it.
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Note: the name of the palletizing basic program generated through the template each time is "PalFrame".

If it is not saved as a program with other names, each newly generated basic program will automatically
overwrite the basic program generated by the previous template.

17.4 Modification of palletizing program

When creating the "palletizing process" program, enable the "transition point (enter)" and
"transition point (away)", and then the basic program generated through the template is shown in
Figure 17.11, which will list the instruction segment of the robot's running track curve between

the start palletizing process instruction and the end palletizing process instruction.

Pregram md &
-
36 END_IF
a7 BEGIN_PALLET: md_k
]| Curve | joint movement - Aun to pointl 3 god) - Speed= 1000 - Smoo
a9 Curve : Linear movement - Pun to pointl 4_zbfid) - Speed= 500 - Smo
il Cuwrve | Linear movement - Aun to point{0_yd_0) - Speed= 500 - Sma
41 Curve | Linear movement - fun o poini{ 4 _sbfjd) - Speeds S0 - Smo
a4 Curve ; Lingar moverment - Aun o pointl 3 god) - Speed= 500 - Smo
-_H - | Ewrve @ Jaimt maovement - Aun to poindl S _ggod) - Speed= 1000 - Smoo
dd END PALLET
4% GLOBAL VAR OP: GV 104 = GV 104 + 1
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Figure 17.11 Palletizing basic program
17.4.1 Global variable definition

On the basis of the palletizing basic program generated through the template, in order to quickly realize
the dynamic modification of the motion track according to the operation requirements, the system uses a
group of global variables as the flag of whether the six curves in the palletizing process are skipped, and
provides global variables "gv218" and "gv219", which respectively represent "current palletizing layers"
and " current serial number to be palletized", which can be used as the logic judgment of the program.

Table 17.3 Description of global variables ofpalletizing program (1)

Number Global variable Description
1 GV700-GV705 Palletizing motion curve skip flag (0-don't skip, 1-skip)
7 GV218 Current number of layers in palletizing process
8 GVv219 Serial number of the position to be stacked in the current layer in
palletizing process
9 GV100-GV109 Number of stacks already placed in 10 pallets in palletizing process

The corresponding global variable number is given on the right side of the instruction line in Figure
17.11. See table 17.3 for details. According to the flag definition, for example, in the global variable
"gv700-gv705", if "gv700 = gv702 = gv703 = gv704 = gv705 = 0, gv701 = 1" is set, the curve running
track will change: when the curve runs to the "transition point (enter)" position, it will no longer run to the
"ready to release point" position, but directly run from the "transition point (enter)" position to the "release
point" position.

17.4.2 Modify reference points

The palletizing basic program can also modify the reference points according to the five groups of global
variables provided by the system. The description of global variables is shown in table 17.4.
Table 17.4 Description of global variables of palletizing program (2)

Number Global variable Description
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1 GV706 Special, palletizing "transition point (enter)" modification mark (0 - do not
modify, 1 - modify)
GV707 Special, modified palletizing "transition point (enter)" ID
2 GV708 Special, palletizing "prepare to release point" modification mark (0 - do not
modify, 1 - modify)
GV709 Special, modified palletizing "prepare to release point" ID
3 GV710 Special, palletizing "release point" modification mark ( 0 - do not modify, 1
- modify)
GV711 Special, modified palletizing "release point" ID
4 GV712 Special, palletizing "leaving point after releasing" modification mark (0 - do not
modify, 1 - modify)
GV713 Dedicated, modified palletizing "leaving point after releasing" ID
5 GV714 Special, palletizing "transition point (away)" modification mark (0 - do not
modify, 1 - modify)
GV715 Special, modified palletizing "transition point (away)" ID

Application example: in the palletizing program shown in Figure 17.11, reference points are: "transition
point (enter)" and "transition point (away)" (the ID number is 3); "prepare to release point" and "leaving
point after releasing" (the ID number is 4); "release point" (the ID number is 0). When the global variables
gv706 = gv708 = gv710 = gv712 = gv714 = 1, gv707 = gv715 = 26, gv709 = gv713 =27, gv711 = 28 are
set, as shown in Figure 17.12, it means to modify the five " reference points": "transition point (enter)" and
"transition point (away)" (the ID number is 26);"prepare to take point" and "leaving point after releasing"
(the ID number is 27); "release point" (the ID number is 28).

i i 7 i & 4 - | F - @

| Sl dantiil rwrn Eseer fLu L Mt 20 Refiesdy

Mester ciear

Chxar

Figure 17.12 Set global variable modification reference points
17.5 Offset setting

The system provides corresponding offset settings for the pallet offset in the process of palletizing and

the need to offset the transition point according to the stacking position.
17.5.1 Pallet offset setting

As shown in Figure 17.13, click [additional configuration] in the process package interface, and the
system provides the "enable external offset" function of the user coordinate system. Check "enable
external offset". The system uses three global variables gv200, gv201 and gv202 to correspond to the
X-axis offset, Y-axis offset and rotation of the pallet user coordinate system respectively. The offset of the
pallet user coordinate system can be realized by assigning values to these three global variables in the

program.

1 1 4 Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.



Shenzhen Guanhong Automation Co., Ltd.

New Manage Top—= = = S r=-ee—Talletizing b |
|
= EpEKY Trarseitiom gl H-aais ofsest
PiaTDam T Of 1ape youl et -

Ly Pt el

Trasmirtinn porl Vawis ofisnt S R

Tarmitian poent rotstion

Criabibe sutairusl ot

Unifesd fransiios polrd

£k Mo

[amdEtianal conigurstisn Wi e T

Figure 17. 13 Pallet user coordinate system enable external offset setting
17.5.2 Transition point offset settings

In the palletizing process package, by default, the transition point is a fixed point when the robot puts
stacks on the pallet in turn. In some special applications, such as placing knifes, the "transition point" needs
to be offset with the position of the "prepare to release point". At this time, check the corresponding
transition point X-axis offset, transition point Y-axis offset and transition point rotation in the interface of
figure 17.13
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18 Welding

Welding, also known as fusion welding and fusion welding, is a manufacturing process and technology

ofjoining metals or other thermoplastic materials by heating, high temperature or high pressure.

Using industrial robot to realize welding needs to complete two parts of teaching and
programming design, one is the teaching programming of robot motion trajectory, and the other is the
setting of robot welding operation. In the second part, the setting of robot welding operation is to obtain
good welding quality, and set the welding conditions, including welder model, welding sequence, welding
control signal, wire feeding speed, welding current and voltage control and other parameters.

In SZGH system, the work of the second part is encapsulated into a "welding" process package, which
can be quickly generated by setting it in the corresponding interface and called in the basic program.

18.1 System composition
The welding robot system is generally composed of industrial robots, welding machine partitions, etc.
The connection between the control system and the welding machine includes: o input, IO output, and

analog output. The details are shown in Figure 18.1.

Wire feeder

Analog welding machine

-

Welding gun

10 impat: mre striklog detection =

IO ontput: gns supply control <

[ I

10 owtpat: sve siriking control

SZGH Robet Control
Svatem

Analog sufput 0-welding current comtral | |

hnalog sutput 1-Wolding voltage central
Dual input owtpat
0-10V DC signal solator

Figure 18.1 Connection between the control system and the welding machine
18.2 Create welding process package

Click [new] - [process] - [welding] to create a welding process package. There are five steps to set,
including welding machine configuration, time, IO port, basic parameters, and calibration.

18.2.1 Welding machine configuration

Step 1: select the welding machine. The system provides several welding machines brands. You can
choose one and set the welding mode, as shown in Figure 18.2.

| OTC
LEBAD-MA
N_RAu
Wil g P R bl . - ey —
CLODS
i
[P p———— — Universsl analog welding machine

LBBAD MA .G

LBBBD-ME-DHG
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18.2.2 Time setting

Step 2: set the time parameters of voltage control in each operation step in the welding process, as shown

Figure 18.2 Select the welding machine

in Figure 18.3. The time parameter description and recommended values are shown in Table 18.1. Figure

18.4 shows the sequence diagram of welding voltage control.

Lnced time of suppying gas: |

Arc striking time

Lagged time of stopping gas

x4

Welding process name:

100 No-load time: | 100
500 Arc axtinction time 500
100 Anti-shicking time 100

Save

Figure 18.3 Set welding time parameters

Table 18.1 Description of welding process time parameters

stopping gas

Number Time parameter Description Recommended value (ms)
1 Advanced time of Advanced time of supplying gas beforel 100
supplying gas welding arcing.
2 No-load time The time between the end of air supply. 100
in advance and the beginning of arcing.
3 Arc striking time The time between sending the arcing Preliminary definition: 500 If the arc
signal and receiving the successful arcing. |striking is too fast and unsuccessful, the time
can be appropriately increased. If there is
accumulation in the welding, the time can be
appropriately reduced.
4 Arc extinction time The time between the end of welding Preliminary definition: 500 If the arc
and the actual stop of welding. suppression is too fast and unsuccessful,the
time can be appropriately increased. If there
is accumulation in the welding, the time can
be appropriately reduced.
5 Anti-sticking time The time between the welding end 100
signal and the stop of arc stopping voltage.
6 Lagged time of 100

Delay time of closing air supply when

all welding work is completed.
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Figure 18.4 Sequence diagram of welding voltage control
18.2.3 10 port configuration

Step 3: find the output port of are striking control signal, output port of gas supply control signal and
input port of arc striking detection signal according to the welding machine manual, and allocate them
respectively according to their respective I/O allocation table, as shown in Figure 18.5.

Outpast port of arc striking control signal: o
Output port of gas supply control signal: [ 3
gt port of anc striking detection signal: o
=1
Weeiding proceas name | Sawve

Figure 18.5 Welding IO port setting
18.2.4 Basic parameter setting

Fourth step: set the control voltage (unit: V) and current (unit: A) required for each operation step in the
welding process according to the process requirements and the welding conditions (plate thickness,
welding position, welding speed, material and other parameters). The reference values are shown in Figure
18.6.
® . Welding voltage: provide welding wire melting energy. The higher the voltage, the faster the

welding wire melting speed;

Welding current: ad]ust the wire feeding speed to balance with the melting speed.

Feeding speed]{m/mini Weelding woltage(V)
Mo-toad 10 MNo-tomd 5
Arcing - 10 ! Arcing . > i s -
Welding: 20 Weaiding 50 ard distance
stinction: 'h':l' ' ELERCTH : .!-. E nabe Backward funct.,,
col-stheking: 10 i-sticking 5

Wi lding process narne Save
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Figure 18.6 Set welding voltage and current parameter
® [fselecting “Enable Backward function”, you need set the Backward distance. When the welding

process is stopped and started again, it will be back for a certain distance before continuing welding.
18.2.5 Calibration

For the analog welding machine, in order to realize the current and voltage analog quantity control, as
shown in Figure 18.7, the value of the analog quantity output port needs to be corresponding to the actual
required current and voltage value, that is, calibration.

Feeding speed - .
L 480 } 110 5000
DAL channed ] 4|:-(‘-: — Feading speed{mimin)
= I — Welding valtage{V)
@ ) § = |
>
5
g
Welding voltage é
DAL channel: 1

@ =

Analog

Welding process name weldl) Save

Figure 18.7 Current and voltage calibration
First, input the current output port "0" (if the display is not current but voltage, it can be adjusted with
channel 1), click "calibration" to enter the "current verification" screen. Input the corresponding

current value when the current is "1" and the corresponding current value when the current is "6". Click
"OK" to finish.

Then input the voltage output port "1" (if the display is not current but voltage, it can be adjusted with
channel 0), click "calibration" to enter the "voltage verification" screen. Input the corresponding
voltage value when the voltage is "1" and the corresponding voltage value when the voltage is "6". Click
"OK" to finish.

Note: for some analog welding machines, such as DM welding machine, the calibration of current and
voltage is not completely linear and needs to be divided into multiple sections.

18.3 Welding program design

When writing the program, write different welding points, lines, or arcs in turn. In the process of manual
teaching, the angle adjustment of the welding gun shall rotate each axis in the way ofjoint movement to
adjust the angle. After the angle is appropriate, it shall be moved to the required position in the way of base
coordinates. For each welding, "start welding" and "stop welding" shall appear in pairs, and different

welding processes can be used in different curve segments.
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Program:welding
1 |Curve - joint movement : Run to point{195_weldAutod) :Speed = 1000 ;Smoothing ratio = 0

2 |Curve - Linear movement : Run to point{196_a) ;Speed = 100 ;Smoothing ratio = 0
Begin welding: weldl

Curve - Linear movement : Run to point{197_b) :Speed = 5 ;Smoothing ratio = 0
End welding

Figure 18.8 Welding process program
Note:
(1) "Begin welding" and "End welding" should appear in pairs.

(2) The motion type of welding section program must be linear, circular, circular motion or delay of spot
welding, and cannot be joint motion.
(3) For different welding materials,

corresponding gas shall be

selected; Welding wires of
different specifications shall be selected according to the process requirements; According to the selected
welding wire, check whether the wire feeding wheel and electric nozzle match.

(4) Factors affecting the welding effect: gas type and flow, material of welding wire and conductive
nozzle, welding angle, welding speed, welding control current and voltage.
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19 Spraying
Using industrial robot to realize spraying needs to complete two parts of teaching and programming
design, one is the teaching programming of robot motion trajectory, and the other is the setting of robot
spraying control parameters. In this system, the spraying process package can be quickly created and the
basic program can be directly generated only by setting in the corresponding two interfaces.

19.1 Create spraying process package

Click [new] - [spraying] to create a spraying process package. There are two steps: motion parameter
setting and control parameter setting.

19.1.1 Motion parameter setting

The system provides six "spraying modes": "straight line", "plane", "plane inch", "arc line", "arc surface"
and "arc surface inching". According to the "spraying mode", the motion parameters will be different.
"Straight line" spraying mode

As shown in Figure 19.1, it is the motion parameter setting interface of "straight line" spraying mode,
and the parameter description is shown in Table 19.1.

=] pararmeter Contral Mmm i £ 2 T e e
FrogQrmim mmimees: Spraying meoce: Round-trip times: 1
mxgh_=pray Siraigghi 1i iq_< |

e

Found-tripg spessd:  ...d goinl (o]

L EICHD Flana inch
.F".E

Arc lines L
AFC ST RO
e [ o]

Figure 19.1 "Straight line" spraying mode motion parameter setting interface
Table 19.1 Description of motion parameters of "straight line" spraying mode

Number Parameter Description

1 Round-trip time The number of repeated enter "0".spraying times. Ifthere is no repeated
spraying,

2 P1. P2 The starting point and ending point of linear spraying in the figure. (You need
to "check" the corresponding tool coordinate system when creating points)

3 Round-trip speed The spraying speed from the starting point to the end point belongs to the
"linear" movement type, and the value range is " 1-2000" (mm/s).

4 End point to starting The running speed from the end point (P2) to the starting point (P1) of the

point spraying straight line belongs to the "straight line" motion type, and the value

range is " 1-2000" (mm/s).

"Plane" spraying mode
As shown in Figure 19.2, it is the motion parameter setting interface of "plane" spraying mode, and the
parameter description is shown in Table 19.2

N parameter I Control parameter ' complete

Programmm M Sy ing mmode RoLind-trig thome 1
mrgh_ mpray Flmne -

F3

Rownd-trip speod o polnt To sr-:\-rrlngtﬁi'c\-lnu. Fooniry oo P

1 CHC | =t o] 1 D
Irteew il raurrkser: Mermnliy Sroootheess 1: P lry Srivootbrees 2 L
0 o

1 Lt

Figure 19.2 "Plane" spraying mode motion parameter setting interface
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Table 19.2 Description of motion parameters of "plane" spraying mode

Number Parameter Description

1 Round-trip time The number of repeated spraying times. The value range is "1- 10". Ifthere is no
repeated spraying, enter "0".

2 Interval number The turn back times between "first straight line" and "last straight line", with the
value range of " 1-80".

3 P1.P2.P3 Three points for "plane" spraying which are shown in the figure. (The created
point needs to "check" the corresponding tool coordinate system)

4 Round-trip speed The spraying speed of P1 moving towards P2, with the value range of " 1-2000"
(mm/s).

5 Reentry speed The spraying speed of turning back from P2, with the value range of "1-2000"
(mm/s).

6 End point to starting point | The running speed from the end point P3 to the starting point P1, with the value
range of " 1-2000" (mm/s).

7 Reentry smoothness - 1, - 2|Smoothness of "reentry" curve, with the value range of "0- 100".

"Plane inch" spraying mode

As shown in Figure 19.3, it is the motion parameter setting interface of "plane inch" spraying mode, and
the parameter description is shown in Table 19.3.

Cormple e

FrromQra vl maivi Soray e e oL el = e Ty e
nrgh spray Flans inch =

3

Mound-trip speed: oo point o stacting paiek: Inch spoad: I =
1 G L CRCRCH L 0D I
T
nterval numbers oh motion smoothness 1 ol mation smoothness
o o 1 L1
= -
1 | ]
Cloans the ol gun during nch mavermasnt ssction -

Figure 19.3 "Plane inch" spraying mode motion parameter setting interface

Table 19.3 Description of motion parameters of "plane inch" spraying mode

Number Parameter Description

1 Round-trip time The number of repeated spraying times. The value range is "1- 10". If there is
no repeated spraying, enter "0".

2 Interval number The turn back times between "first straight line" and "last straight line", with
the value range of " 1-80".

3 P1. P2. P3 Three points for "plane inch" spraying which are shown in the figure. (The
created point needs to "check" the corresponding tool coordinate system)

4 Round-trip speed The back and forth spraying speed in P1-P2 direction, with the value range of " 1
-2000" (mm/s).

5 Inch speed The operating speed of inch movement section perpendicular to P1-P2, with
the value range of " 1-2000" (mm/s).

6 End point to starting point | The running speed from the end point P3 to the starting point P1, with the
value range of " 1-2000" (mm/s).

7 Inch motion smoothness Smoothness of inch motion curve,value range "0- 100".

-1,2
8 Close the oil gun during If "checked", the oil gun will be closed when the inching section is running
inch movement section |and will be automatically opened after passing through the inching section.

"Arc line'" spraying mode

As shown in Figure 19.4, it is the motion parameter setting interface of "arc line" spraying mode, and

the parameter description is shown in Table 19.4.
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Figure 19.4 "Arc line" spraying mode motion parameter setting interface
Table 19.4 Description of motion parameters of "arc line" spraying mode
Number Parameter Description
1 Round-trip time The number of repeated spraying times. The value range is "1- 10". Ifthere is no
repeated spraying, enter "0".
2 Pl . P2.P3 Three points for "arc line" spraying which are shown in the figure. (The created
point needs to "check" the corresponding tool coordinate system)
3 Round-trip speed The spraying speed from the starting point to the end point, with the value range
of "1-2000" (mm / s).
4 End point to starting point | The running speed from the end point P3 to the starting point P1, with the value
range of " 1-2000" (mm/s).

"Arc surface' spraying mode

As shown in Figure 19.5, it is the motion parameter setting interface of "arc surface" spraying mode,
and the parameter description is shown in Table 19.5.

Motion parame Cantrol parameter comptete
L B
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Figure 19.5 "Arc surface" spraying mode motion parameter setting interface

Table 19.5 Description of motion parameters of "arc surface" spraying mode

Number Parameter Description

1 Round-trip time The number of repeated spraying times. The value range is "1- 10". Ifthere is no
repeated spraying, enter "0".

2 Interval number The turn back times between "first arc" and "last arc", with the value range of " 1-
80".

3 P1.P2.P3. P4 Four points for "arc surface" spraying which are shown in the figure. (The created
point needs to "check" the corresponding tool coordinate system)

4 Round-trip speed The spraying speed of P1 moving towards P3, with the value range of " 1-2000"
(mm/s).

5 Reentry speed The spraying speed of turning back from P3, with the value range of "1-2000"
(mm/s).

6 End point to The running speed from the end point P4 to the starting point P1, with the value

starting point range of " 1-2000" (mm/s).
7 Reentry smoothness - 1, - 2| Smoothness of "reentry" curve, with the value range of "0- 100".
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"Arc inch" spraying mode

As shown in Figure 19.6, it is the motion parameter setting interface of "arc inch" spraying mode, and
the parameter description is shown in Table 19.6.

Motion paran Le Control parametar SOy e e
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I
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Clames the ol gun during inch movemsnt section -

Figure 19.6 "Arc inch" spraying mode motion parameter setting interfaced

Table 19.6 Description of motion parameters of "arc inch" spraying mode

Number Parameter Description

1 Round-trip time The number ofrepeated spraying times. The value range is " 1- 10". Ifthere is no
repeated spraying, enter "0".

2 Interval number The turn back times between "first arc" and "last arc", with the value range of " 1-
80".

3 Pl . P2.P3. P4 Four points for "arc inch" spraying which are shown in the figure. (The created
point needs to "check" the corresponding tool coordinate system)

4 Round-trip speed The back and forth spraying speed in P1-P3 direction, with the value range of
"1-2000" (mm/s).

5 Inch speed The operating speed of inch movement section in P3 to P4 direction, with the
value range of " 1-2000" (mm/s).

6 End point to The running speed from the end point P4 to the starting point P1, with the value

starting point range of " 1-2000" (mm/s).
7 Inch motion smoothness - | Smoothness of inch motion curve, value range "0- 100".
1,-2
8 Close the oil gun during If "checked", the oil gun will be closed when the inching section is running

inch movement section |and will be automatically opened after passing through the inching section.

19.1.2 Control parameter setting

The "control parameters" of the six spraying modes in the "spraying process" of the system are the same,
as shown in Figure 19.7.

Mew Manage Teaol PLC Configure  System New - ?prre_;jfng i-—_;.

Motion parameter Contral paramete complete

Type: |Masic Coondinst -
Dalayod Time of Opaning gump: Dedayed tme of closing pump:
Dutput port numbser of Gl pumE Musmibrer of Spray guns;

Cutput podt of sy Qun;

Gave screenshot_ V4. 09.08_49.png swuccessfully | | BCS - zhocs | 10 | 2022-12-0H 16:S55:50

Figure 19.7 Control parameter setting interface of spraying process package
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Table 19.7 Description of control parameters of spraying process package

Number Parameter Description
1 Coordinate system type If a user coordinate system is created for the spray plane, select the
corresponding user coordinate system, which is "base coordinate system" by default.
2 Delayed time of opening | The unit is "milliseconds" (ms).
pump
3 Delayed time of closing The unit is "milliseconds" (ms).
pump
4 Output port number ofoil | Use the I/O port to output "high/low level" to set the "on/off" of "oil pump".
pump
5 Number of spray guns The range is " 1-4", that is, up to "4" oil guns can be controlled at the same time.
6 Output port of spray guns |  Set with "number of spray guns". When there are multiple "spray guns", the serial
numbers of "spray gun output port" are connected with "-".

19.2 Generate spraying basic program

After setting the "motion parameters" and "control parameters”, enter the name of the process package
and click the [finish] button. A [generate] button will appear. Click the [generate] button - [OK] generate -

automatically generate and save the "spraying" basic program.
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20 stamping

In the stamping process, multiple robots often cooperate to complete the task, and the sequence control
of'the input and output processes between the machine tool and multiple robots is cumbersome.

In order to save programming time and minimize the chance of accidents caused by programming errors
in manual teaching, SZGH system provides a stamping process package, which only needs to create the
corresponding point coordinates in the program to match the actual production position. Programming can
be completed.

20.1 Stamping line workflow

The stamping production line, according to the control process of the robot, needs to be divided into
three types: the first machine, the middle machine (several) and the last machine. The schematic diagram is
shown in Figure 20. 1.

Machine tool Machine tool Machine tool

Machine tool
achine too | desding)

(reclaiming)

Intermediate machine

Initial machine Terminal

Figure 20. 1 Schematic diagram of stamping line

20.1.1 Robot trajectory

On the stamping assembly line, all robots have two steps of picking and unloading, so for each robot, 8
motion trajectory points need to be taught manually when creating a stamping process package.

Reclaiming Placing
| > B | s
Picking point | | Feeding point |
r T o i i
Rectilinear motion | I Rectilinear motion Rectilinear rnot:unT . Rectilinear motion
Fnir:l above reclaiming Point abowve piacemer*l
o P ] = . A i
Rectilinear motion Rectilinear motion Rectilinear motion | Rectilinear motion
1 = i | *
Picking safety point | Eafety point for dischafging
Joint movement 7 . Joint movement Joint mavement | | Joint movement

Reclaiming preparationt point = Place preparation pnirit

Joint movement
loint movement | =
Joint movement

Figure 20.2 Robot motion trajectory process
The robot motion trajectory process is shown in Figure 20.2. in:
For reclaiming: reclaiming preparation point, reclaiming safety point, reclaiming upper point and
reclaiming point,
For discharging: preparation point for discharging, safety point for discharging, top point for discharging
and discharging point.
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20.1.2 Different types of robot control process

For the first machine, the middle machine (several) and the last machine on the assembly line, although
the motion trajectories are similar, the signal control process is different during the operation.

(1) The first machine

The first machine cooperates with the reclaiming table at the front end, the machine tool or turning
machine at the back end, and a robot at the back according to a certain process.

Machine tool
Rear equipment (machine

{reclaimin_g}

tool/turnover machine)

S
if::"_,

_ir—
Y1

Rear robot

X4
Initial machine X5

Figure 20.3 Input and output signal connections ofthe first unit

As shown in Figure 20.3, its input and output control includes two parts:Need to interact with the
reclaiming machine tool and fixture during the reclaiming process;During the unloading process, it is
necessary to interact with the back-end machine tool, fixture and a robot behind.

Table 20.1 Definition of input and output signals of the first machine

Connect the device Signal Illustrate
Fixture Enter X0 Check the current state of the fixture 0: Release 1: Clamp
Output YO Control clamp action 0: Release 1: Clamp
Rear equipment Enter X1 Discharge detection
(Machine / Turning Machine) Output Y1 After the device starts
Front equipment EnterX2 Retrievable material detection
(receiving table) Output Y2 Finished taking out the material

Rear robot take material interference area detection 0: Rear robot

Post robot Enter X4 is not in the interference area 1: Rear robot is in the interference area
(This area is also the feeding area for the rear equipment of the
robot)

Enter X5 After the robot takes the material and completes the inspection

The control signal cooperates with the motion process of the robot, as shown in Figure 20.4, to realize

the reclaiming and discharging operations of the first machine under the condition of ensuring safety.
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Figure 20.4 The control signal is matched with the motion process of the first machine
(2) Intermediate machine

For the intermediate machine, as shown in Figure 20.5, the control process of discharging remains
unchanged, and the control process of reclaiming has two differences. First, the middle machine needs to
be connected to the front robot. The second is that the front equipment is a machine tool or a turning

Rear equipment
{machine
toolfurnover
machine)
Y
: '
!"I
Iachire toal Turning machine start Y& {15} 3

Turning machine has material X3 *

machine, input and output Signals are different.

Front equipment {machine
toolfturnover maching)

pper Emit -:ignul
k2 (S00ma} r(wrsef reclaimable XB

Rear robot

Figure 20.5 Intermediate machine input and output signal connections

The signal input and output process of the reclaiming part is shown in Figure 20.6.

Delay 300 ms
Picking action ?ﬂcltg_‘{_, o

—
| Picking plnint_]

Reclaimipg prepara “ lg'. i
)

Wait for the clamp to release X0=0

Figure 20.6 The control signal is matched with the motion process of the intermediate machine

Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.
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(3) End machine

Compared with the middle machine, the end machine reduces the connection of the rear robot and the

start signal of the rear equipment, and its input and output connections are shown in Figure 20.7.
‘Il[ Front equipment
£ : {(machine tool/turnover
m machine) Rear equipment

’:H - ' (feeding)

— Machine tool Turning maching start ¥6 [1s
Lipper Bmit signallurning maching has material X7
M2 [S00mE) Reverser reclaimable X8

Machine tool

(reclaiming) 3

Front robot

Figure 20.7 Terminal input and output signal connections

20.2 Preparations - Setting the Interference Area

Before creating a stamping process package, the first step is to ensure safety, each robot must set an
interference area, which will also be required as an input signal when creating a stamping process package.
As shown in Figure 20.8, set the robot in the reclaiming area of the reclaiming machine as the
interference area, and set the output to Y3. The previous robot needs to detect this signal before
discharging. Set the robot in the feeding area of the feeding machine as the interference area, and set the
output to Y4. The latter robot needs to detect this signal before taking the material.
Figure 20.8 Setting the Interference Area of Reclaiming and Discharging

20.3 Create a stamping process package

| _J Start point l End paint J Alarm output part Enable
1 EEY) 335 17
2 0 0 0
3 0 0 0
4 o o o
's 0 0 0
{6 4] 1] 0
|7 0 0 0
|8 o e o o
ls | 0 0 0
|10 0 0 0

Click [New] - [Stamping] on the manual interface of the SZGH teach pendant to create their own
stamping process packages for the first machine, the middle machine and the last machine. The following
takes "intermediate machine" as an example to illustrate the process of creating a stamping process package.

(1) Configure workstation and device signals

As shown in Figure 20.9, select "Intermediate Machine", and the default input and output of the device
and related devices have been filled in on the interface. If there is no modification, the hardware connection
of input and output can be carried out according to the interface instructions.

Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.
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Workstation - Fore-end device - Back-and devica FAxture action signal {Y) - Delay (M5}

Midd... | - [Mach... | - |[Mach... W | a 300

Fiztuire l'Il.:"'I clamping detection Hmeout alarm sigr., Clampirng detection sigrnal (X} - Timeout (M5) - Ala, .

17 2000 . | o [-] =068 |- 16

PFicking completion ... Fore-end robot inter... — | Putting enable si...

2 1

Back-and robot interfe. ..

] 1000 [ a

picking enable sigral (X) - Hnldlngf{ne 5
z 500

Back-and robot picking completion detection sigr...

5 S0

Back-end device start signal (Y] - Pulsa width (MS)

[ 1 1000

Figure 20.9 Configure the first workstation and input and output signals
(3) Manually teach 8 motion track points

As shown in Figure 20.10, switch to the "Point and Movement" interface. Click the text box below the
point to enter the new interface of the point. You can directly create a new point or switch to the
reference point by manual teaching for reference. Motion type and speed have given common values,
which can be modified in this interface.

| Picking parameters | Picking parameters |

|- WPE:S; = .Mwement type Speed ‘ pg:fg;n Movement type Speed
Preparation Joint ¥ 3000 | Jaint ¥ 3000
Safety Joint w: 3000 Joint b4 3000
{ Above {Straight line ™ 2000 |Straight line v 2000
E:f;:;‘g;m E;_-'utmlghtline v 500 :.Straightline "’_ 500

Figure 20. 10 Configure the first machine motion track point

Create a new stamping process package name, click [Save], click [Yes], and the system will

automatically generate the basic program file. For the first machine, the middle machine and the last

machine, the basic program names will be prefixed with "first", "middle" and "last" respectively.

Copyright © 2025- Shenzhen Guanhong Automation Co., Ltd. All rights reserved.
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Common Alarm of SZGH Robot Driver

E.017:
Encoder battery voltage is
too low Abnormal

Encoder battery voltage is
abnormal

Replace the encoder
battery and reset the multi-
turn value

E.037 :
Motor overload

The load operation exceeds
the inverse time curve of
the driver. The reasons are
as follows:

1. The motor Uvw line or
encoder line is bad or the
connection is loose;

2. The motor is blocked or
driven by external force,
such as mechanical
jamming, collision, gravity
or other external force
dragging, or the mechanical
brake (holding brake) is not
opened before running;

3. When wiring multiple
drivers, the Uvw line and
encoder line of the same
motor are mistakenly
connected to different
drivers;

4. The load is too large, and
the driver or motor is too
small;

5. There may be a phase
loss or the phase sequence
is wrong;

6. The driver or motor is
damaged

1. Confirm whether there is
a problem with the motor
Uvw line and encoder
wiring;

2. Confirm that the motor is
not blocked or driven by
external force, and confirm
that the mechanical brake
(holding brake) has been
opened;

3. Confirm that there is no
cross wiring between
multiple drivers and motors,
that is, there is no motor
Uvw line and encoder line
connected to different
drivers; 4. Extend the
acceleration and
deceleration time and
reselect the appropriate
driver or motor;

5. Check whether the uvw
output of the motor is
connected incorrectly and
whether it is short-circuited
to the ground;

6. Replace the driver or
motor,

E.021 :
Motor runaway failure

Due to wiring errors, the
control loop diverges,
causing the motor to stall.

1. Check UVW and encoder
wiring

2. Check the driver and
motor, replace if necessary,
and contact the
manufacturer for inspection

E.033:
Position deviation is too
large

1. The uvw wiring of the
servo motor;

2. The servo drive gain is
low;

3. The frequency of the
position command pulse is
high

4. The acceleration of the
position command is too
large;

5. The position deviation
exceeds the position
deviation fault value
(FO1.16). The value set is
too small.

1. Confirm the wiring of the
motor main circuit cable
and rewire it;

2. Confirm whether the
servo drive gain is too low
and increase the gain;

3. Try to reduce the
command frequency and
then run to reduce the
position command
frequency, command
acceleration or adjust the
electronic gear ratio;

4. Reduce the command
acceleration and then run to
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6.Servo drive/motor fault

add smoothing functions
such as position command
acceleration and
deceleration time
parameters;

5. Confirm whether the
position deviation fault
value (F01.16) is
appropriate and set the
(FO1.16) value correctly;

6. Check the running graph
in the background. If there
is no feedback after input,
please replace the servo
drive

E.007:
Encoder initialization failed

Encoder signal abnormality
detected during power-on

Check the encoder wiring or
replace the encoder cable

E.009/010:
Overcurrent fault

1. The command input is
synchronized with the servo
connection or the command
input is too fast;

2. The external brake
resistor is too small or short
-circuited;

3. The motor cable has
poor contact;

4. The motor cable is
grounded;

5. The motor Uvw cable is
short-circuited;

6. The motor is burned out;
7. The software detects that
the power transistor is
overcurrent

1 Check whether the
encoder line and power line
between the motor driver
are connected correctly;

1. Measure whether the
resistance of the brake
resistor meets the
specifications, and reselect
a reasonable brake resistor
according to the
instructions;

2. Check whether the cable
connector is loose and
ensure that the connector is
tight;

3. Check the insulation
resistance between the
motor vw line and the motor
grounding line. Replace the
motor if the insulation is
poor.

4. Check whether the motor
cable connection UvW is
short-circuited and connect
the motor cable correctly;

5. Check whether the
resistance values

between the motor cables
are the same. If not, replace
the motor.

7. Reduce the load.
Increase the capacity of the
driver and motor, and
extend the acceleration and
deceleration time
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Er.033

EtherCAT Communication
Error

The master station is not
connected, the master
station is disconnected, the
EtherCAT network cable
connection is unreliable, the
EtherCAT network cable is
disturbed, etc.

Er.036/037

Encoder multi-turn value
lost

The absolute encoder is not
connected to the battery, or
the multi-turn information is
lost when the battery is
plugged in and out. When
the alarm occurs, DS402
statusword
bit3=1controlword is set to
0x80 and cannot be
cleared. Controlword bit 12
must be set to 1 to clear it.
After clearing successfully,
statusword bit3=0

Er.034/035

Encoder battery fault

The battery is low and the
encoder battery is not
connected; Note: If the

battery is not replaced, the

fault will be reported again
after running for 1 minute
after being reset.

Er.020

axies encoder error

Encoder communication is

abnormal, encoder wiring is

unreliable, encoder
interference

Er.005/006

Axis overload

The motor code is wrong,
the motor brake is not open,
the motor load is blocked,
the motor is missing phase,
the motor is too small, the
load is too heavy, etc.

Er.007/008

Axis motor initialization

The motor encoder is not
connected, the encoder
cable is abnormal (wiring
error), the encoder protocol
is abnormal (the motor
encoder protocol
corresponding to the motor
code does not match the
actual connected encoder),
the current sampling is
abnormal, etc.

Er.024

External bus error

External module alarm input

Er.002/003

Axies overcurrent

Motor code error, encoder
cable does not correspond
to the motor, UVW short
circuit, short circuit to
ground, power module drive

undervoltage,
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Err.047
Motor overload

The load operation exceeds
the inverse time curve of
the driver. The reasons are
as follows:

1. The motor UVW line or
encoder line is bad or the
connection is loose;

2. The motor is blocked or
driven by external force,
such as mechanical
jamming, collision, gravity
or other external force
dragging, or the mechanical
brake (holding brake) is not
opened before running.

3. When wiring multiple
drivers, the UVW line and
encoder line of the same
motor are mistakenly
connected to different
drivers;

4. The load is too large, and
the driver or motor is too
small.

5. There may be a phase
loss or the phase sequence
is wrong;

6. The driver or motor is
damaged

1. Confirm whether there
are any problems with the
motor UVW line and
encoder wiring; 2. Confirm
that the motor is not
blocked or driven by
external force, and confirm
that the mechanical brake
(holding brake) is open; 3.
Confirm that there is no
cross wiring between
multiple drivers and motors,
that is, the UVW line and
encoder line of a motor are
not connected to different
drivers; 4. Extend the
acceleration and
deceleration time, and
reselect a suitable driver or
motor; 5. Check whether
the UVW output of the
motor is connected
incorrectly or short-circuited
to the ground; 6. Replace
the driver or motor

Err.007: Incremental
encoder UVW data
abnormal

Encoder signal abnormality
detected during power-on

Check the encoder wiring or
replace the encoder cable

Err.012: Incremental
photoelectric encoder Z
wire is broken or the
number of turns of the
absolute encoder is
abnormal

Incremental encoder:
1. Abnormal Z signal
reception, poor Z signal
line connection or encoder
failure causes Z signal
loss; Absolute encoder:
2. Insufficient battery
power for the absolute
encoder;
3. Parameter P06.47 = 1
(set to absolute system)
without encoder
initialization;
4. During the power-off
period of the drive, the
encoder motor terminal
wiring is plugged in or out

1. Manually rotate the motor
shaft. If the fault still occurs,
check the encoder wiring,
rewire or replace the cable,
or replace the encoder and
power on again. 2. Make
sure the battery is normal. If
the battery voltage is
insufficient, replace the
battery. 3. Initialize the
number of turns with
P20.06 = 7 and power on
again. 4. Initialize the
number of turns with
P20.06 = 7 and power on
again.

1. UVW connection of servo
motor;

2. Low gain of servo drive;
3. High frequency of
position command pulse;

4. Too large acceleration of
position command;

5. Position deviation

1. Confirm the wiring of the
motor main circuit cable
and rewire it;

2. Confirm whether the
servo drive gain is too low
and increase the gain;

3. Try to reduce the
command frequency and
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Err.043:
Position deviation is too
large

exceeds the value set for
position deviation fault
value (P00.19) and is too
small;

6. Servo drive/motor fault;
7. Abnormal release of
brake, motor stall or driven
by external force, such as
mechanical jam, collision,
gravity or other external
force drag.

then run it. Reduce the
position command
frequency, command
acceleration or adjust the
electronic gear ratio;

4. Reduce the command
acceleration and then run it.
Add smoothing functions
such as position command
acceleration and
deceleration time
parameters;

5. Confirm whether the
position deviation fault
value (P00.19) is
appropriate and set the
(P00.19) value correctly;

6. Check the running graph
in the background. If there
is input but no feedback,
please replace the servo
drive.

7. Check the wiring and
brake power supply,
confirm whether the brake
is normal, and confirm that
the motor is not blocked or
driven by external force.

Err.015: Encoder battery
voltage is too low

The encoder battery voltage
is lower than the threshold
set by P06.48, and the tens
digit of P06.47 is set to 1

Change encoder buttery

Err.009/010 :
overcurrent alarm

1. The command input is
synchronized with the servo
connection or the command
input is too fast

2. The external brake
resistor is too small or short
-circuited

3. The motor
grounded

4. The motor UVW cable is
short-circuited

5. The motor is burned out:
6. The motor cable has
poor contact

7. The software detects that
the power transistor is over-
charged

cable is

1. Check the command
input sequence, and input
the command after
connecting "rdy" to the
same service

2. Measure whether the
resistance of the brake
resistor meets the
specifications, and reselect
a reasonable brake resistor
according to the
requirements of the manual,
3. Check whether the cable
connector is loose, and
ensure that the connector is
tight;

4. Check the insulation
resistance between the
motor UVW line and the
motor grounding line.
Replace the motor if the
insulation is poor;

5. Check whether the motor
cable connection UVW is
short-circuited and connect
the motor cable correctly;

6. Check whether the
resistance values

between the motor cables
are the same. If they are




SZGH Robot User Manual V4.0

different, replace the motor;
7. Reduce the load.
Increase the drive and
motor capacity, and extend
the acceleration and
deceleration time
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Welding Robot Precautions

ONE: New function------ Run from the specified current line

1 Program starts. During the welding process, if you press the pause button in the
upper right corner, the welding stops. Press the continue button and the program
continues to weld from this point until the program ends.

2 During the welding process, if you press the stop button, click "Run from the
specified current line" in the "Menu" in the lower right corner, and the program continues
to execute from this position until the program ends.

TWO: Appointment function------ Configuration-Port configuration-

Appointment function

1 Trigger input port: External control button, press the button, the program is
successfully scheduled, press the second button to cancel the appointment. If the stop
button is pressed during the program execution, the program needs to be re-scheduled
before it can be executed.

2 Appointment indicator: System output port, the indicator light flashes after the
program is successfully scheduled.
THREE: Arc swing function
1 When swinging the arc, the arc radius>2mm, when the arc and Z-shaped, the
amplitude<5mm
2 When the welding speed is slow (speed=8), the left and right dwell time is about 300-
500.
3 When the welding speed is fast (speed = 15), the dwell time is about 100 milliseconds.
FOUR:Debugging of the Magenice welding machine
1 Unified: A (wire feeding speed, panel display 0-24), V (28-30 equivalent to 7.5V)
2 Separately: A (wire feeding speed, panel display 0-24), V (actual welding voltage)
3 Welding parameters: arc starting A/V, no-load A/V, welding A/V are the same. Welding
A/V > Arc Ending A/V
4 Increase arc ending voltage: There is a ball at the end of the welding wire/the welding
wire sticks to the workpiece
5 Arc ending current: determines the remaining amount of welding wire
6 Arc starting time - 500 (adjusted according to actual conditions), arc ending time - 100
(adjusted according to actual conditions)
7 Arc starting detection failed, the welding wire exploded as soon as it came out of the
wire. Reasons:
a The arc starting voltage is too high (wire jumping), reduce the arc starting voltage b The
welding wire quality is too poor
5 Arc starting time:
Set the arc starting current and voltage holding time. If the setting is too large, there will

be surfacing at the beginning of the weld
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Arc ending time: Set the arc ending current and voltage holding time. If the setting is too
large, there will be surfacing at the end of the weld

For example: the plate thickness is 1mm, process configuration:

Actual welding current (80-100A), actual welding voltage (16-18V), welding speed (10-15)
6: The welding machine is configured by the customer

1: Control steps: two steps

2: Two analog channels: 0-10V.

3: Control signal configuration (wire feeding, gas feeding, gun firing, arc detection, etc.).
7: Welding gas and material selection

Carbon steel 1 CO2 shielded welding: CO2 content is above 99.9%

2 MAG: argon 80%, CO2 20% (pulse ratio)

3 DC welding is better

Stainless steel: (MIG = melting electrode inert shielded welding) argon 98%, CO2 2% (304
and 306 are ordinary welding wires, 308 and above have better effects)

Pulse welding is better

Aluminum welding: (MIG) 99.99% argon (the wire feed tube is hard, change to a soft wire
feed tube)

Argon arc welding: (TIG = non-melting electrode inert shielded welding, commonly
known as argon arc welding) Argon

8: Vertical welding must be welded from top to bottom;

vertical welding is slower than flat welding; the arc current of vertical welding is slightly
larger than that of flat welding to ensure that the welding wire remains at the same length
after arc closure.

9: If the weld is smaller than the wire diameter, the welding gun can be welded vertically
at an angle, or at other angles. If the welding wire diameter is concerned, it is best to push
welding in the form of swing welding, or weld at an angle.

10: The gas pressure should be maintained within the range of 8-10/min, and the gas
protection range should be 2-4CM

11: Pulse welding is instantaneous voltage of more than 25V, instantaneous current of
more than 300A, and it is only needed for welding thick plates. DC welding is usually used.
Welding

12: When testing the welding machine, if the manual wire feeding only runs for a period
of time, it proves that the arc starting and wire feeding signals of the welding machine are
connected in reverse.

13: When doing welding swing arc, you must make a tool coordinate system (six-point
calibration method). After it is done, the swing arc will swing according to the plane of the
welding nozzle.

14: When making a circle, a circle can be divided into two arcs for welding. The
smoothness of welding depends on whether the tool coordinate system is well done.

15: Meganice welding pulse welding uses a 90:10 mixed gas.
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16: When welding two different plates, aiming the welding gun at the thick plate for
welding is conducive to welding and prevents welding through.

17: At the beginning of arcing, the end of the welding wire breaks the arc with a snap
and the arcing fails. At this time, the arcing voltage should be increased.

18: Vertical welding is slightly slower than horizontal welding.

19: When welding, it is found that the welding is not strong and stable, which proves that
the welding voltage is adjusted too low.

20: The welding voltage determines the welding width, and the welding current
determines the welding wire feeding speed.

21: The larger the welding current, the larger the required shielding gas flow rate should
be.

22: The welding methods are divided into short-circuit welding, single-pulse welding, and
double-pulse welding. Carbon steel welding is mostly short-circuit welding and single-
pulse welding. Single-pulse welding is mainly used to weld stainless steel and aluminum,
and double-pulse welding is mainly used to weld aluminum. Generally, the aluminum
weld of single-pulse welding is bulging, and the impact force of double-pulse welding is
large, which can weld a smoother weld and the fish scale pattern is clearer.

24: The weld needs to swing the arc if it is larger than 1MM, and the welding plate
cannot swing the arc if it is smaller than 1IMM.

25: Welding machines are all constant voltage sources. When the load (arc) changes, the
current should change accordingly.

26: Push welding has high penetration and large spatter, while pull welding has low
penetration and small spatter. You can choose it by yourself when welding different
products (especially thin plates).

27: Deposition rate

28: Welding inspection includes: flaw detection and gas detection.

29: The higher the concentration of argon gas, the more heat it will generate and the
faster it will melt.

30: When the welding current is greater than 200A, it is best to use a water-cooled gun
or use it intermittently.

31: If you want to see different welding success rates at different times, you must first
check whether the three-phase electricity is balanced, and sometimes the multimeter
cannot measure it. Or there is a problem with the welding nozzle.

Comparison of various types of welding
1. MIG and MAG, the welding wire is fed from the welding gun through an automatic

wire feeder, which is suitable for automatic welding and can also be manually welded.
2. The main difference between MIG and MAG is the shielding gas. The equipment is
similar, but the former is generally protected by argon gas, which is suitable for welding
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non-ferrous metals; the latter uses carbon dioxide active gas in argon gas, which is
suitable for welding high-strength steel and high-alloy steel.

3. TIG and MIG are both inert gas shielded welding, commonly known as argon arc
welding. The inert gas can be argon or helium, but argon is cheap, so it is commonly used,

so inert gas arc welding is generally called argon arc welding.

Comparison between MIG and TIG MIG (metal inert gas shielded welding) uses a melting
electrode and an external gas as an arc medium to protect the metal droplets, welding
pool and high-temperature metal in the welding area. The arc method is called metal inert
gas shielded arc welding, and the arc welding method using a solid inert gas (Ar or He) is
called metal inert gas shielded welding, referred to as MIG welding. MIG welding is the
same as other TIG welding, except that a metal wire is used instead of the tungsten
electrode in the welding torch. Therefore, the welding wire is melted by the arc and fed
into the welding area. The electric drive roller feeds the welding wire from the spool into
the welding torch as required for welding. The heat source is also a DC arc, but the
polarity is exactly opposite to that used in TIG welding. The shielding gas used is also
different. 1% oxygen should be added to the argon gas to improve the stability of the arc.
Like TIG welding, it can weld almost all metals, especially suitable for welding aluminum
and aluminum alloys, uranium and copper alloys, and stainless steel. There is almost no
oxidation and burning during the welding process, only a small amount of evaporation

loss, and the metallurgical process is relatively simple.
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Robot Electrical Schematic
Page :1 ElectricalParts

Page :2 Controller

Page :3 1/0 Ports

Page :4 1/0 Wiring

Page :5 Cabinet

Page :6 Wiring

Page :7 Wiring for Braker
Page :8 Servo Driver

Page :9 Wiring PeerLine
Page :10 Wiring (>1 Kw Motor /Braker)
Page :11Wiring (<750W Motor /Braker)
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