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Manual configuration

This manual consists of 8 chapters and appendices.

Chapter 1: Explanation of the settings, basic teaching methods, and convenience functions that are
necessary when using the arc welding robot for the first time.

Chapter 2: Introduction of various commands related to arc welding, including simple setting methods.
This chapter will provide an overview of the basic functions provided by the arc welding robot.

Chapter 3: Introduction of the “Quick Open” function that is needed for setting details related to some
commands introduced in Chapter 2. This chapter describes the editing process of the arc welding
conditions and the commands for the application functions, which must be set to use the arc welding
robot.

Chapter 4: Introduction of the methods in setting the arc welders. This chapter outlines the methods for
selecting welders and also the items that need to be selected for individual welders.

Chapter 5: Descriptions of the editing processes of the arc welding conditions. This chapter introduces
the methods for setting the current, voltage, welding mode, and gas pre- and post-flow. Considering that
the welding conditions may vary depending on individual welders, users may choose to follow the
contents regarding the welder that they want to use.

Chapter 6: Detailed explanation of the weaving function and the relevant settings. Users may skip this
chapter if the weaving operation will not be used.

Chapter 7: Introduction of functions that utilize data that the arc welder sends during welding. This
chapter introduces the methods to carry out real-time monitoring of data sent by the welder and methods
to save the data into files. In addition, this chapter also explains the data visualization functions that
output the stored data into graphs. The functions for converting the welding quality into numeric data
are also explained.

Chapter 8: Introduction of the arc application functions, which provide useful functionality under special
conditions. This chapter provides a simple introduction of the functions that can be applied when there
are problems with the welding operation caused by uneven welding path and errors in the position of
the welding work piece.

Appendices describe the usage of the PC-based arc welding data check program provided by the
company. Descriptions on the file backup process of stored data and their simple and convenient
verification are given.

Users are required to read Chapters 1 — 5 when using the arc welding robot for the first time and
selectively read Chapters 6 — 8 regarding necessary functions.

For users who have read previous manuals, it is recommended that they read the newly added sections,

including “1.3 Arc welding convenient function”, “4.5 Arc welder general interface”, “7 Arc welding data
monitoring”, and “8 Arc welding application function”.
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1. Basic information of arc welding

1.1. Introduction

Teach the arc welding work as the following picture.

(S : Welding start point
() : Welding end point

565 4] @

Weaving
trajectory [ T>-<

L '

Step 2

Figure 1.1 Basic arc welding teaching

(1) Turn on the power switch on the front side of the controller.
(2) Select a manual mode from [Model switch of teach pendant.

(3) Click [Program] on the teach pendant and enter the program number.

Arc welding
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1. Basic information of arc welding

(4) At this stage, the teach pendant will display the following screen.

Fecord Manual

condition | (8] Pragram | < Step/Func B Unit[0] | 5 Mech 1 Crd = Man, spd, I | DU
: /) 001 040 ALL MECH | [0]1HAOOG-04 CART, 'E< 200rmm,'s ‘ ‘ T
& MOWVE P.5=E0%.4=1.T=1 o] e i
Robaot prograrn
; Window
Fun to Programn does not exist, T
L Jog Soft
inching keyboard
=
=
QuickOpen User key
B Al
[
Help [ I PREV/MEXT
@/ SETIEE IiI' oysle [-i release W input e setting

Figure 1.2 New program number selected

(5) Click [Motor On] on the teach pendant to supply power to the robot motor.
(6) Use the axis control button to move the robot torch to Step 1 position.

(7) Click [Record condition] key and select the interpolation type, speed, accuracy and the tool
number that you want to use.

M Use the arrow keys to move to the target item and then set the value and press the [ENTER]
key to save the setting.

@ Press [Tool]l key and enter the tool number you want for setting the tool number. (Select
[Tool] key by pressing [SHIFT]1+[Coordinate] key.)

[P Program | =1 Step/Function | [F] Unit :[0]
0100 gft 11,40 aLL FMECH

MOVE LiS=200mms)s=0{T=0|
7 |

/ ]
|Interpdaﬁonlype| | Speed | |Accuracy| |Todnumber|

Figure 1.3 Contents of the record condition displayed
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When the [Record condition] key is pressed, the set conditions will be recorded as shown below.

Fiecord = Manual
condition | (B Program | = Step/Fune [ UnitI01 | 5 Mech 1, Crd [& Man. spd, I output
. 000t =1/0 ALLMECH | [01HAQDG-04 CART. |E< 200rmirms T |
{' f; MOVE P,5-60%,A=1,T=1 TPT | T
Robot program
Fun 1o RobotHAMG-04. Baxes. Tsteps Winduw
51 MOWE P, 5=0%. A=1.T=1 adjustment
Cad J
L Jog Soft
inching keyboard
|
=
QuickOpen User key
: Ar
[
Help [ I PREV/MEXT
a? @/ - E elease IIW ~input 43 setting
Figure 1.4 Step recording screen (1)
(8) Repeat (5) ~ (7) process for Step 2~4.
Fecord R P Manual
condition | (B Program | = Step/Func ] UnitT0] | & Mech 1 Crd | [H=Man, spdy T1 output
. 0ot | =4/0 ALLMECH | [01HAQDG-04 CART. |E< 200rmirms T |
{' f; MOVE P,5-60%,A=1,T=1 TPT | T
Robot program
Fun 1o RobotHAMG-04. faxes. dsteps Winduw
51 MOVE P 5=R0%. A=1T=1 adjustment
52 MOVE P, 5=B0%,4=1,T=1
Cd |53 MOVE P,5=60%,4<1,T=1 D
54 MOVE P,5=60%,4=1,T=1
L Jog Soft
inching keyboard
|
=
QuickOpen User key
: Ar
[
Help [ I PREV/MEXT
a? @/ - F release IIW _-ir||:.u}. : -;ettiru;-l

Figure 1.5 Step recording screen (2)

(9) Move the cursor to Step 2 since welding sections are between Step 2 ~ Step 3.

@ Click [User key] to display the registered user key at the bottom of the screen.

@ Click [WEAVON] key ([F4] by default) when using weaving. Input the pattern number and
click [ENTERI.

(® dlick [ARCONI key in the same way. Enter the pattern number and press the [ENTER] key.

(Refer to [Chapter 5. Arc welding condition editing] to learn more about how to set arc
welding conditions.)

H D Hyunpa 1-4
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1. Basic information of arc welding

(10) Bring the cursor to Step 3 in which the arc welding ends.
@M dlick [User key] again to display the registered user key at the bottom of the screen and
click [ARCOF] key to enter the command.
@ dlick [WEAVOF] key in the same way to enter WEAVOF command.
(11) Adjust the speed in Step 3 to the desired welding speed. (Ex. 12mm/s)

(12) Finally, enter the END command that will terminate the program.

Click F[F6]: Command input; — F[F2]: Flow control; — F[F7]: END; to enter the END
command.
Fecord = Manual
condition | (8] Pragram | < Step/Func B Unit[0] | 5 Mech 1 Crd = Man, spd, I output
: /) 001 =41 ALL MECH | [0]1HAOOG-04 CART, 'E< 200rmm,'s ‘ ‘ T |
& MOWVE P.5=E0%.4=1.T=1 o] e i
Robaot prograrn
Fun 1o Robot:HADDE-04, Baxes, dsteps Window
CEME Am] Te djustment
51 MOVE P, 5=60%,4=1,T=1 ad|
52 MOVE L.5=200mmy/s.4=1.T=1
Gad WEAVON WEVH=1 D
ARCOM ASF#=1
| Jog 53 MOVE L.3=12mm/s.A=1.T=1 Soft
inching ARCOF ASF# keyboard
= WEAVOF
L-:_ 54 MOVE L.5=300mm,/s.&=1,T=1
EMND
QuickOpen User key
: Ar
[select F button menu,
Help [ I PREV/MEXT

Figure 1.6 Teaching complete
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1.2. Arc welding function setting

1.2.1. Usage setting

(1) The arc welding function may not be activated in some robot types. In such cases, set the arc
welding function according to the following process. (Engineering authority is required for
setting the arc welding function)

(2) Pressing TIF2]: Systemy — U5 Initialize; — T3: Usage Settingy in manual mode will bring
up a dialogue box will come up to allow the user to set the usage of the robot, the welder to
be used, the user key and the assignment of input and output signals, as shown in [Figure 1-71.

(3) The arc welding is divided into “Aanalog” and “Digital” modes depending on method of interface
that is used.

(4) [Figure 1.7] shows an example of a Panasonic welder that is set for arc welding.
On this screen, pushing FIF1]: Welder; will allow the user to enter a dialogue box for setting
the conditions of a welder that the user wants to use.

(5) Refer to Chapter 4. Arc welder setting for more detailed configuration of the welder
characteristics file.

Record A Manual

condiion  Usage setting output
' Spot welding = [igable: () Enable ;
® O -
Arc welding = O Dizable O Analog @ Digital Welder number = |'.-‘
. _ ; Window
Fun to Palletizing = (@) Disable () Enable adjustment
Paint = (@) Disable () Enable D
En'd User key initialization = |NUt v
] T InA0ut assign initialization = |N0t - Soft
inching kevboard
— Registered welder list <Arc welder number: [Model name]’>
r— T:[Hyundai CaMN I/F] B:[Fronius Profibus-DF]
2i[Hyundai Saprom] E:[Panasonic GEZ/GZ4]
QuickOpen User key
3:[AristaMig LIS00] T [Megrnesat PRM400ON]
= | 4:[Froniug DeviceMet] 8:[EWM Alpha O 352] AI

2[General Interface]

Help PREV/MEXT

Select the spot welding environment, Set the number of gun change to apply the servo gun change.

7 i

Figure 1.7 Usage setting dialog box
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1. Basic information of arc welding

1.2.2. Setting various arc welding signals and functions

In manual mode screen, pressing F[F2]: System; — T4:Application Parameter; — T2: Arc Welding; will
bring up a screen for setting various conditions for applying arc-welding as shown in the following screen.

ISR 20191128 TRRIT el MANUAL s T 0i:3zias P |V

condition - Arc welding output
r; ; 1vInching speed Low = IL!_ % High = IED_ % I
& Ly
20 égsign output port for base current command = Il—
Run to 3 égsign output port for peak current command = |2— a;}rilns?r%gnt
4 dgsign output port for gas flux command = |3— D
@[ﬂ@] B éssign output port for feeding speed commmand = |4—

o Jog G [GUM] key state output signal assignrment = Soft
in_u:hing T [GUN] key setting input signal assignrment = ID— keyboard
;, 8! Coolant state input port assignment = ID—

9: Welder error state input = (ODisable (@) warning (D) errar

QuickUpen 10: Welding wire state input = (@Disable (O)waming (O)error User key

L, 11: Gas pressure state input = (@) Disable ()waming () error AF
12: [Inching] signal output when [Retract] = (@) Disable . (") Enable
Help PREW/ME=T

Enter the wire inching speed (Low speed), [1 - &0]

9 it 48 Previous | B, Mext

| maonitaring

G 201 A TR MANUAL s T 0SS0 PM RV

condiion — Arc welding output
L 13: Data input setting for the sensing function = (®fizatle (7 Enable $
14: &rc welding current/voltage change auto saving setting = @ Dizable O Enable
Window
Fiun to 15: Setting of the auto enabling of the rmonitoring function during welding = @ Disable O Enable adjustment
@d 16: Wibration reduction function setting for high weightterch = (7) Disable (@) Welding point (7) Al range D
in| .
17: Manual mode arc welding setting = @ Disable O Enable
u Jog 18 Save the welding data while the welding is in progress = @ Dizable O Enable Saft
inching keyboard
— 19: Welding data clear after welding off = (@) Disable () Enable
=] 20: Welding section speed retention monitoring function = @ Disable O Enable
21! Touch sensing stop setting (MOVE = UMTIL) = @ Irmmediately O Maormal
QuickOpen 22: Deposition test when starting the robaot = (@) Test () Skip User key
'_ ] 23: Consider multipass shift when modifying = @ Disable O Enable AF
24: Touch sensing filter ratio = |3U
Help PRE%/MEXT

Set whether to use the input data for the sensing function

? Senen

rmonitaring

Figure 1.8 Arc welding application condition dialog box
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Details for each item are as follows.

(M

()

(3)

(4)

(5)

(6)

(7)

(8)

9)

Inching speed setting: Low speed [1~50] % and high speed [10~1001%

The “Inching speed” setting is for the wire feeding speed for the wire inching and retraction
operations that can be carried out by using the [SHIFT]1+[2] keys (for inching) or the [SHIFT]+[3]
keys (for retraction). When the key combinations are pressed for longer than 3 seconds, this
function allows the user to set the feeding speed for the high and low speed operations

Out port assignment for welding current command: [1 ~ 32]
Sets the analog output port no. for generating the arc welding current reference voltage. This
can be used when the method of interface is analog.

Out port assignment for welding voltage command: [1 ~ 32]
Sets the analog output port no. for generating the arc welding voltage reference voltage. This
can be used when the method of interface is analog.

Preliminary 1 output port assignment for arc welding: [1 ~ 32]
Sets the analog output port no. for generating the reference voltage on the reserve arc welding
output port No.1. This can be used when the method of interface is analog.

Preliminary 2 output port assignment for arc welding: [1 ~ 32]
Sets the analog output port no. for generating the reference voltage on the reserve arc welding
output port No.2. This can be used when the method of interface is analog.

[GUNI key state output signal assignment: [Assignment of normal output signall
For setting the signal for producing the current state of the [GUN] key of the teaching pendant.

[GUNI key state input signal assignment: [Assignment of normal input signall

This is used for assigning the input signals that allow the on/off mode setting of the [GUN] key
from outside. When a signal is assigned, it is impossible to change the arc welding on/off mode
by pressing the [GUNI key of the teach pendant. This function prevents accidental activation of
the [GUNI key, which may cause the welding operation to stop within the welding section (While
the [GUN] key’s LED is turned off, if the robot is in playback mode, the operation will continue
in the “Dry Run” mode with the welding not being performed within the arc welding section).
When the assigned signal is inputted, the [GUN] key’s LED will be turned off, and, if the robot is
in playback mode, the operation will continue in the “Dry Run” state.

Coolant state input port assignment: [Assignment of normal input signall
For setting a signal for receiving the information about the problem with the coolant circulation
if a water-cooling type arc welding torch is to be used.

Welder error status input: [Disable, Positive, Negativel
For setting the use of and a logic for a signal for receiving the information about errors with
the welder.

(10) Welding wire state input: [Disable, Positive, Negativel

For setting the use of and a logic for a signal for receiving the information about the state of

H HYUNDAI 1-8
ROBOTICS



1. Basic information of arc welding

the welding wire.

(11) Gas pressure state input: [Disable, Positive, Negativel
For setting the use of and a logic for a signal for receiving the information about the state with
the gas pressure.

(12) [Inching] signal output when [Retract]: [Disable, Enable]
For deciding whether to use a function that will produce the [Inching] signal together during
the [Retract] operation. The function needs to be set be valid only when using a welder that
requires the relevant function.

(13) Sensing function data input setting: [Disable, Enable]
This is used for setting the option to use the input data for the sensing function of the arc
welding. The sensing function includes arc sensing and height sensing. When these options are
set as “Enable,” it is possible to enter the “sensing function data input setting dialog” window
by pressing the F1 key and selecting the relevant sensing data. Refer to [1.2.2.1 Sensing function
data input setting] dialog window.

(14) Automatic saving when changing | and V: [Disable, Enable]
Determines whether to auto-save the value when changing the current and voltage in the
'Change arc welding current/voltage' box. Refer. to."1.3.3 Changing current/voltage during
welding" for further details.

(15) Automatic activation of monitoring during the welding: [Disable, Enable]
When the arc welding starts, the arc welding monitoring automatically sets the usage of the
function displayed on the screen.

(16) Heavy arc torch vibration reduction function setting: [Disable, Welding point, All sections]

This is used for setting the method of reducing the vibration that could be caused by using a
heavy arc torch. This can help reduce the vibration that could be generated when using heavy
torches, such as water-cooling torches or push-pull torches. When the function is set as “Welding
Point,” it is possible to significantly reduce the vibration at the entry section of the welding point
without a significant change in the robot operation speed. If it is set as “All sections,” an arc
torch filter will be reflected, and there will be almost no vibration throughout all sections.
However, the robot operation speed will be decreased.

(17) Using Arc welding in manual mode: [Disable, Enable]
For setting whether to perform welding through forward steps. While the function is set to be
valid and the execution unit is set to be ‘End’, if the welder moves to the arc welding range
through forward steps, it will be possible to perform welding. Refer to [1.3.4. Manual mode arc
welding] for more details.

(18) Saving the welding data during welding [Disable, Enablel
When the function is set as “Enable”, the welding data will be automatically saved in the teach
pendant during the arc welding operation. Refer to [7.3. Arc welding data management function]
for more details.

(19) Clearing the welding data when welding ends: [Disable, Enable]

- HYUNDAI
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It is required to set“Enable” if the items below need to be handled before moving the robot when the
welding section ends.

The items below will be cleared when the Fronius welder is used.

—  Welder mode

- Welding power

—  Welding voltage compensation

—  Dynamics compensation

—  Wire burnback

—  Welder program / job number

(20) Welding section speed that sustains the monitoring function [Disable, Enable]
This function monitors whether the robot moves at a slower speed than the taught speed in the
welding section. When this function is enabled, a warning occurs when the robot moves at a
speed lower than 95% of the taught speed.

(21) Touch sensing of the stop setting (MOVE - UNTIL) [Immediate, Normal]
Sets whether to immediately or normally stop if the UNTIL condition is satisfied, while the UNTIL
option is in the MOVE statement; select “Immediate Stop” if the accuracy should be high and
“Normal Stop” if the vibration should be low.

(22) Deposition inspection when starting the robot: [Inspect; Skip]
Sets to perform the wire deposition inspection when the robot starts the cycle for the first time;
when an inspection is performed, the robot will move after carrying out an inspection for about
0.2 s initially.

(23) Consider the multipass shift when modifying the position: [Disable, Enable]
Sets to consider the current multipass shift when calculating the modified position in the case
that the position of a step is modified in the multipass section; when this function is enabled, the
position modification will be executed considering the applied multipass shift.

(24) Touch sensing filter ratio: [10-90]
For the touch sensing operation, a smaller filter than the one originally used for the robot will
be used. This function is to set the filter ratio that will be decreased. If the value is too large,
the error will be large, and if it is small, noise and vibration will occur with the robot during the
touch sensing operation. It is required to set a small value within the range where there is no
problem when touching is performed.

9 H HYUNDAI 1-10
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1. Basic information of arc welding

1.2.2.1. Sensing function data input setting

While the “Sensing function data input setting” is set as “Enable,” if the

PF1: Data input setting; is

pressed, a screen will be displayed for setting the input signals for the arc welding sensing functions as
shown below.

Fiecord a3 o Manual
conditon Setting of the input data for the arc welding sensing function output
Sensing input data type EER O] it () Digtal input () Welding data
P " _ Window
Run to Sensing input data filter = 1] adjustment
G ) < Analogue input » D
Sensing input data port assignment = |D
u Jog o Soft
inching < Digital input > keyboard
= ‘Waord data sending and receiving methods = Low byte as priority High bywte as priority [ s
_ i i - ~ Physical _ -
Signal assignment [ v
P - l_ Cornrn, - l— - l—

QuickOpen Mumber of Bits - Min~Max User key
< < Welding data > A'
l-—’ Sensing welding condition setting = ‘Welding current Welding voltage
Help PREV/MEXT

Select the type of input data that will be used for the sensing function,

? ldddiddl“imﬁl

Figure 1.9 Arc welding sensing function input data setting dialog box

The descriptions of individual settings are as shown below.

(M

()

3)

Sensing input data type: [Analog input, Digital input, Welder datal

This is used for setting the type of the input data that can be used for the sensing function.
Analog input: Needs to be selected when using the voltage that is inputted through the board
(BD584) for the arc welding.

Digital input: To be selected if the input value of the Fieldbus module is received and used;
depending on the welder, this can also be used when other values than the current and voltage
are provided.

Welder data: Needs to be selected when using the current and voltage values transmitted
through the welder.

Sensor data filtering: [Filter not applied, Partial filtering, and Maximum filtering]

This is for setting the filter value to perform filtering when sensing input data has severe noise.
Filter not applied: The input data for which the filter is applied at the minimum level will be used
as it is.

Partial filtering: The filter is applied partially, removing the noise partially and causing slight data
delay.

Maximum filtering: The filter is applied at the maximum level, removing the noise as much as
possible and causing data delay at the highest level.

Sensing input data port assignment: [1 ~ 32]
This is activated when using “Analog Input.”. This is for setting the port that will receive the

HYUNDAI
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(4) Word data sending and receiving method: [Low order byte transmission first, High order byte
transmission first]
This is for setting whether to assign low-order bytes first or high-order bytes first for the signals
when receiving 16-byte data.
Low-order byte first: High-order bytes are assigned for high-number signals (Little endian).
High-order byte first: High-order bytes are assigned for low-number signals (Big endian).

(5) Module resolution: [0.0 ~ 1000.0]
If a module that receives an analog input and converts it to a digital signal is to be used, it is
required to input the resolution of the module. If a value other than 0 is set, the input data will
be directly converted using the resolution instead of the “Minimum to maximum (Module input /
output)” set in the [Current sensor datal.

(6) Assigned bit rate: [Input signal port]
This is for setting the input port to receive the sensing data. If the port number at which data
starts and the assigned bit count is set, then the data endpoint port will be automatically set.

(7) Min ~ Max: [Module input]
This is for setting the range of data to be inputted into the module that converts external input
signals to digital signals.

(8) Min ~ Max: [Module output]
This is for setting the output range of the digital signal value converted from external signals.

| H D Hyunoai 1-12
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1. Basic information of arc welding

1.2.3. Crash sensor signal setting

The arc welding robot system uses a crash sensor to prevent deformation on the torch. The crash sensors
uses negative logic so disconnected sensor cable can be detected immediately.

Here is the setting dialog. System - 1: User Interface = 6: Crash Sensor

The following are the setting items of the crash sensor:
- Sensor processing: Emergency stop, stop
Emergency stop: The robot turns off the motor and stops for emergency when the crash sensor
signal is input.
Stop: The robot keeps the motor on and stops when the crash sensor signal is input.

- Signal logic: Set the input logic of crash sensor signal.
Positive logic: The input signal is off with no sensor connected. Set it with the arc welding robot
system when the crash sensor supports positive logic only or it is not connected.
Negative logic: The input signal is on with no sensor connected. If the sensor wire is disconnected,
the crash sensor signal input is processed.

% Other items
If the crash sensor is set with the input signal setting item of system, the system input is checked
first and then the crash sensor signal input through the welding machine communication is
ignored.

} A HYUNDAI
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1.3. Arc welding convenient functions

1.3.1. Gas check, Wire inching and retraction

These functions control the motor of the wire feeder and shield gas valve among Arc welding device.

The gas check function is to output the shield gas.
The wire inching function is to feed the wire to the front of the torch.
The wire retract function is to rewind the wire.

The gas check function can be used to confirm the current shield gas flow rate.
The inching and retracting functions can be used to adjust the length of the wire that comes out of the
welding torch.

The operation method is as below.

(1) Gas check function

()

(3)

(4)

@ Shortcut key: [Shift]+[1]

@ Dedicated key: “Inching” located in the middle of the user keys

® Inching speed: Low speed is set when the key is pressed for less than 3 seconds and high
speed is set when pressed for 3 seconds or-longer:

Inching function

@ Shortcut key: [Shift]+[2]

® Dedicated key: “Inching” located in the middle of the user keys

® Inching speed: Low speed is set when the key is pressed for less than 3 seconds and high
speed is set when pressed for 3 seconds or longer.

Retraction function

@ Shortcut key: [Shift]+[3]

@ Dedicated key: “Retract” located in the middle of the user keys

® Retract speed: Low speed is set when the key is pressed for less than 3 seconds and high
speed is set when pressed for 3 seconds or longer.

Inching speed setting
@ In the manual setting screen, select T[F2]: System; — T4: Application Parameter; —
F2: Arc Weldingy .

@ In the arc welding setting menu, set the desired low and high speed values in  T1: Inching
speed: Low speed=[---1%, High speed=[---1% 4 . The individual speeds will be shown in the
rate compared with the maximum inching speed.

® The change in the inching speed may not be reflected depending on the model of welder.
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1. Basic information of arc welding

1.3.2. High-speed movement

While the program and the arc welder is in playback mode, the robot moves very slowly in the welding
section, which may cause problems when performing a pilot operation to identify the working position
of the robot. In order to resolve the problem, this function allows the robot to move at higher speeds
than the recorded speed in the welding section.

This function is allowed only during the step forward and backward operation in manual mode.

When the high speed movement function is applied, the robot movement speed is not limited by TMax.
speed in the step forward/backward operation; . In addition, it is possible to set and unset functions in
the welding section regardless of whether the high speed movement function is applied or not. (Ex.: It is
possible to set the high-speed movement function in the middle of the function being applied in the
welding section.

The operation method is as below.

(1) Manual maximum speed step forward/backward
@ Shortcut key: [Shift]+[FWDI/[BWDI
@ Moving speed: Manual max. speed

(2) [SHIFT] key change handling in - moving at high speed
@M High-speed movement [SHIFT] key release: The robot stops and moves in the step
forward/backward motion at the teaching speed.
@ Entered by using the [SHIFT] key during step forward/backward at the teaching speed:
Move at the maximum manual speed after the robot stops.

} A HYUNDAI
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1.3.3. Changing current/voltage change welding

While carrying out teaching for the arc welding operation, this function can be used to change the
current/voltage in the middle of welding to find a proper level of current/voltage.

This function allows the change in current/voltage in real time while in welding operation to find the
optimal condition, and also allows the saving of confirmed conditions as the actual welding conditions.

The details of the function and the setting method are as below.

(M

()

(3)

Entering the change arc welding current/voltage dialog box

@M Carry out the arc welding in auto mode.

@ Indicate the user key at the bottom by using the [User Key] key

(® Enter the [F7: change |, V in arc welding] key in case of arc welding shortcut key
@ Entering the dialog box is complete

Current and voltage adjustment unit during welding, and the adjustment key
@ Cursors Up/Down: Welding current goes up/down by 1[A]

@ [SHIFT] + Cursor Up/Down: Welding current goes up/down by 5[A]

® Right/Left Cursors: Welding voltage goes up/down by 0.1[A]

@ [SHIFT] + Cursor Right/Left: Welding voltage goes up/down by 0.5[A]

Welding speed and weaving parameter adjustment key

Speed HI/LOW: Increases/decreases the welding speed by 0.1[cm/min]

[SHIFT] + Speed HI/LOW: Increases/decreases the welding speed by 0.5[A] [cm/min]
F1/F2: Increases/decreases the weaving width (left) by 0.1[lmm]

[SHIFT] + F1/F2: Increases/decreases the weaving width (left) by 0.5[mm]

F3/F4: Increases/decreases the weaving width (right) by 0.1lmm]

[SHIFT] + F3/F4: Increases/decreases the weaving width (right) 0.5[mm]

F5/F6: Increases/decreases the weaving frequency by 0.1[Hz]

[SHIFT] + F5/F6: Increases/decreases the weaving frequency by 0.5[Hz]

POOOOOOO

(4) Current/voltage change auto saving setting

Entering F[F2: System], — T4: Application parameter; — T2: Arc welding,

14: Arc welding current/voltage change auto saving setting as Enable, Disable

Disable: Users save by using the [F7: Record] key. The changed content will be deleted
when entering by using the [ESC] key.

Enable: The changed content will be saved in the welding condition immediately when the
user changes the value.

® 006
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1.3.3.1. Operation

Press the [F7: change |, V in arc welding] key while performing arc welding in auto mode.

Hecprd Manual
condition  Arc welding current/voltage change i
. /) Welding start condition nurmber : II] (0= Cannot record) |
- . ‘Walding voltage [ SN
Feed speed  Actual welding current n:cnrrect?nn Actual welding voltage
- File content: | ER m/min 1] W Window
un to ;
Output value: | 31 m/min = |SDD.D A | [T} v — [200 Y adjustrment
GIII@] Recorded parameter Actual parameter D
Weld speed: |unit art,  cm/min |unit ert,  cm/min
O
Jog . . Soft
inching H’g@?ﬁ}nﬁgm)d;th I 00 / I 00 mm |00 /|00 men keyboard
9 Weaving frequency: [ 00 Hz I 0.0 Hz m
{.: Operation -

- Cursor upfdown: Feed speed 0,10m/min] increase/decrease

- Cursor right/left: Welding voltage correction 0.10%] increase/decrease

QuickOpen User key

S -Speed HI / LOW: Increase / Decrease welding speed 001 [cm / min]
L' "Weaving paramneter: Increase / decrease 0.1 [mm, Hz] by using F1 ~ F& AI
=B times increase / decrease when used with SHIFT
«Currently recorded as manual, Change {Systerns> 4 2 15)
Help PREV/MEXT

Figure 1.10 Arc welding current/voltage change dialog box(EWM)

The figure above shows a dialog box that will be displayed when EWM welder is used. The form of the
dialog box can be differently displayed depending on the welder. The individual options of the dialog box
are as below.

(1) Feed speed
(M File content: Displays the feed speed of the welding condition that is currently being used.
@ Output value: Displays the feed speed that the controller outputs to the welder currently

(2) Actual welding current
@M Output value: Displays the output welding current that is being transmitted from the digital
welder to the controller.

(3) Welding voltage offset
M File content: Displays the relevant welding voltage compensation of the welding condition
currently being used
@ Output value: Displays the welding voltage compensation that the controller currently
outputs to the welder

(4) Actual welding current
M Output value: Displays the output welding voltage that is being transmitted from the digital
welder to the controller.

i HYUNDAI
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(5) Recorded parameters
@ Displays the recorded parameter of the work program that the robot is currently performing;
the values will not be changed, even when the keys are operated.

(6) Actual parameters
@ Displays the speed and weaving parameters with which the robot actually performs; the
values can be changed by operating the keys.

m Reference

® The change in the current/voltage will be saved in the welding start condition and not in the
end condition.

® Of the ARCON command type commands, the commands for which separate current and voltage
values are designated, changes will be saved in the welding condition.

Ex.) ARCON C=200,V=20,ASF#=1 (- The changed current and voltage values will be saved in #1 of the
welding start condition.

1.3.4. Manual mode arc welding

Generally, the arc welding can be carried out only when the robot is operated automatically or remotely.
This function allows the robot to perform arc welding in manual mode. Under various conditions, it may
provide ease of operation in repetitive welding works by setting the welding conditions.

The following settings should be in place to apply manual mode arc welding.

1. T[F2]: Systemy; — F4: Application parameter; — 72: Arc welding; — F12: Manual mode
arc welding setting; — Enable

2. FExecution unit; — End (2" menu on the left of the basic screen of the teach pendant)

3. Execute ARCON by applying the step forward motion (When the welding stops because the step
forward operation discontinued in the middle of welding before ARCOFF, if the step forward
motion needs to be performed again, the robot will move to the next teaching point without
performing welding because ARCON will not be executed)

1.3.5. Heavy arc torch vibration reduction

This function is used for reducing the vibration that may occur when using heavy torches (water-cooling
or push-pull torches) for small robots. In order to reduce vibration, 2 methods are provided, each of
which have advantages and disadvantages as shown below. It is recommended to apply each method for
each condition by taking into consideration their advantages and disadvantages.
1. Welding point: Moderate reduction of vibration. There will be almost no impact on the robot
operation time.
2. All sections: Significant reduction of vibration. The robot operation time will be increased.

This function can be set as below.

1. F[F2]: Systemy; — F4: Application parameter; — T2: Arc welding; — F16: Heavy torch
vibration reduction function setting, — Select one of “Disable,” “Welding point,” or “All sections.”

H HYUNDAI 1-18
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1. Basic information of arc welding

1.3.6. Arc welding signal test

The arc welding signal test function is used for testing the input and output states of the main signals and
carrying out manual stick recovery. This function can be used to check any abnormality of welders or
communication equipment because it determines whether a specific signal is working or not.

In order to use this function, enter the “ ARC Signal (SIO, AlO) Test” screen by pressing the [Shift] + [Help]
keys on the basic screen of the teach pendant. Function operation can be tested by setting High/Low for
the targeted signals in {Output Signal) of the “Analog Board #1” screen. In {Input Signal), operation-
specific input signals can be tested.

In addition, it is possible to carry out manual command for stick recovery by pressing [F1: Stick recovery].

B M
Man, spd,: £ Arc signal (S10, AlO) test output
15, CART,
[&nalog board 1] >
< Cutput Signal » < Input Signal > .
i e adw Lns?r?w\gnl
50_1. Torch Switch : (@)L (") High  SI-1. WCR (@) Low (C) High D
Cad 502, Inching ¢ (@ Low (OyHigh 512 Shock Sensor @ (@) Low (O) High D
S0_3 Retract © (@ Low (OyHigh  31-3, Wire Stick i (@) Low () High
|
Jog . . : . " Soft
inching 504, Stick Check @ (§) Low (J)yHigh  S14 Welder Erar - (§) Low (T) High kehoard
= 305 Gas Check @ (@) Low () High 1.5 Wire State i (@) Low () High
H
— 506 Reserved © (@) Low (JHigh 516 Gas State ¢ (@ Low (D) High
507 Reserved © (@ Low (JHigh 517 Reserved o (@) Low (T High
CuickOpen 508 Reserved (@ Low (D) High B8 Reserved (@ Low. (D) High User key
H ) ‘Welding start condition number: 45F# = |32 A'
Help PREM/MEXT

Figure 1.11 Arc welding current/voltage change dialog box
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1.3.7. Arc welding operation information

This function is used for checking, through a monitoring window, the information related to the operation
of the arc welding. Using this function will allow the checking and monitoring of the following items.

(1) This function allows the verification of accumulated welding time and the welding time for the
final cycle.

(2) Entering the welding tip usage time menu allows the continuous monitoring of usage time. When
the remaining time of the tip usage time is less than 10%, a warning will be generated. Exceeding
the set using time will generate another warning.

(3) This function allows the verification of the number of automatic retrials performed and the
number of automatic stick recoveries performed when starting the welding work.

(4) This function allows the verification of the number of overlaps by the types of causes that are
performed when the robot stops in the middle of welding.

fiecard [EIGIIOIESSS— Bl Ve
condition | (B Program | = Step/Fune [ UnitID1 | 5 Mech 1, Crd [& Man. spd, I output
'Y 0001 =22 slLMECH Hlindamoeoey,  coRT, B B euimmys) T ‘ v, ¥ e
- MOVE P,5=50%,4=1,T=1 N w i — Ly
m arc welding operating information
Run to RobotHAODG-04, Baxes. dsteps Weldi : o 000 Winduw
51 MOVE P.5=60%.4=1T=1 . | adiustment
52 MOVE L.5=200mrn/s.4=1,T=1 D
Cad WEAVON WEV#=1 ‘
. BRCOM ASFé=1 tperca
B [B3 MOVELSsizmm/s.AelT=] | o[ _—
inching ARCOF ASF# Cot keyboard
= WEAVOF
Ll:_ 54 MOVE L.3=300mrm/s.4=1,T=1
END
QuickOpen User key
0 AI
[
Help | | PREM/MEXT
[ Ser ( H teleace SIS I'-M‘ input @ setling

Figure 1.12 Arc welding operation information monitoring window
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1. Basic information of arc welding

The operation method is as below.

(1) The user can operate the arc welding operation information monitoring window by selecting
[F1]: Service; — T1: Monitoring; — T13: Arc welding operation information, . In addition, it is
possible to select it after pressing the [Window adjustment] button in the split monitoring
window.

()

(3)

Method of applying the tip usage time limit

0O 06O

This is to be used when replacing the torch tip.

Move the cursor onto “limit” or the relevant numeric information cell.

Press the [ENTER] key.

Enter the desired tip usage time limit value.

Move the cursor onto the title of “Tip usage time limit” or the relevant numeric information
cell.

Pressing the [ENTERI key will bring up the “Operation information clear window.”

Press the selected item to clear the tip usage time.

Results of applying the tip usage time limit

@
@

When the tip usage time reaches 90% of the time limit, a warning will be given as “W149:
the remaining time of the arc welding tip usage time limit is less than 10%.”

When the tip usage time limit.is exceeded, an.instant warning will be given as “W150: the
arc welding tip usage time limit is exceeded.”

When the tip usage time is exceeded, a replacement of the welding tip is needed. Then, go
through the procedure (2) shown above again.

} A HYUNDAI
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2.1. ARCON

2. Insert command Arc welding

Description

ARCON command starts the arc welding and can be used in 4 forms.
However, it will be impossible to use commands that are not supported by the set
welder.

Grammar

ARCON

ARCON ASF#=(Arc welding condition no.)

ARCON C={Current),V(VP)={Voltage),ASF#=( Arc welding condition no.)
ARCON ASF#=(Arc welding condition no.),JOB#={Welder job no.)

— Only for a welder that supports the job mode

Parameter

Arc welding Welding condition no. used for arc welding start Rounded-up.
condition no. | and main condition 1~32

Current Output current for arc welding 0~500 A

Voltage(V)
Voltage(VP)

Actual output voltage upon arc welding
Offset voltage of synergic voltage upon arc
welding

-20~40V
-200 ~ 200 V(%)

Welder job no. | Job no. to use among job no. saved. in welder 1~999

Example of
usage

ARCON:

Starts welding based on previous welding conditions or conditions set according to
commands such as ARCCUR, ARCVOL

ARCON ASF#=1:

Starts welding with the designated welding start condition

ARCON C=200,V=22,ASF#=1:

Starts welding by applying input values for current and voltage, and using welding
start condition no. for other welding conditions

ARCON ASF#=1, JOB#=5:

Applies the job mode for welding and uses job no. 5. Starts welding based on welding
start condition no. for other welding conditions

ARCON ASF#=1,REF#=7:

Performs welding based on the designated #1 welding start condition and performs
quantification of the welding results by using the reference file #1.

Detailed
Explanation

[Chapter 5 Arc welding condition editing]

G] Reference

® In order to use a digital welder, it is needed to set the ‘Arc welding’ item as ‘digital’ at F[F2]:
Systemy; — T5: Initialize; — T3: Usage Settingy

® Some welder models have the function of internally saving jobs by presetting various welding

PH
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2. Insert command

settings. In such cases, it is possible to use the 4™ criterion.

2.2. ARCOF
Description ARCOF command ends the arc welding and can be used in 4 forms.
However, it is impossible to use commands that are not supported by the set welders.
* ARCOF
* ARCOF ASF#
Grammar » ARCOF AEF#={Arc weld end condition number) —Only for analogue arc welding

* ARCOF C=({Current output),V(VP)=(Voltage output)
, AEF#=(Arc weld end condition number ) — Only for analogue arc welding

Arc end condition Welding condition number which is used on arc 1~32
number welding end

Current output Output current on arc welding end 0 ~ 500A
Parameter

Voltage output (V) (::(’;put voltage for individual setting arc welding 0.0~40.0 V

Voltage output (VP) -20~200 (%)

Output voltage for unified setting arc welding end
* ARCOF: Ends arc welding without special ending process.
*  ARCOF ASF#:

Ends welding according to details set by ARCON in-case of digital setting. Condition
Example of setting can be approached only from ARCON.

usage » ARCOF AEF#=1: Ends welding according to the condition on the condition file.
* ARCOF C=200,V=22, AEF#=1:

Ends welding according to input value for current and voltage and the value on the
assigned condition file for other welding conditions.

Detailed
Explanation

» [Chapter 5 Arc welding condition editing]

G] Reference

® To use the digital welder, set ‘arc welding’ of T[F2]: System, — T5: Initialize; — T3: Usage
Settingy as digital.

- HYUNDAI
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2.3. WEAVCmd
WEAVCmd command sets the individual items of the weaving condition externally. With
Description | the command, it is possible to set weaving conditions over the weaving condition count
limit (32).
WEAVON WEV#=(Weaving condition numbery ~~ -02ds weaving condition.
Grammar _ -~ Sets an item among weaving
WEAVCmd.Freq=5 o
conditions to be changed.
« WEAVON WEV#=1 ~— Loads weaving condition No. 1.
« WEAVCmd.Freg=5 <~ Change only frequency among weaving
conditions to 5Hz.
Example of * WEAVCmd.FwdAngle=10 — Change 10° of proceeding angle among
usage weaving condition
* MOVE L,5=100cm/min,A=0,T=0 < The robot moves while operating
according to the weaving condition shown
above
Detallefi » [Chapter 6 Weaving function]
Explanation

G] Reference

® Some commands in the WEAVCmd assignment statement are not reflected when change occurs
during the weaving operation. For a list of commands that make it possible to change during
the weaving operation, refer to “Chapter 6 Weaving.”

2 HD 13508
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2.4. WEAVOF
Description | WEAVOF command ends the weaving operation.
Grammar + WEAVOF
Example of . WEAVOF
usage
Detalle.d « [Chapter 6 Weaving function]
Explanation
2.5. REFP
REFP command is used for entering the necessary reference point for the weaving
Description | motion.
Insert reference points such as weaving wall or approach direction.
Grammar REFP {Reference point number),{Pose (number))
REFP {Reference point humber)
R
.eference The number to set the type of reference point. 1~4
point number
Parameter : . - - .
Inserts pose of reference point. Except, it is omitted in case it
Pose number | . " .
is inserted as hidden pose.
* REFP 1,P1 < Designate the wall direction of weaving by using P1
BT o * REFP 1 <— Designate the wall direction of weaving by using the
Usage hidden pose.
9 « REFP 2, (-1073.33, 739.01, 258.30, 0, 76, 23) - Designate the position of
the weaving surface
Detallefi + [Chapter 6 Weaving function]
Explanation

m Reference

® Alike the MOVE grammar, the REFP grammar falls under the step.
® Becomes a hidden pose type when entering the REFP command using the {REFP) key of the
user keys.
® |t is possible to move to the teaching position by executing the step advance after setting the
execute unit as Cmd, Step.

2-5 ) =l
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2.6. ARCCUR

Description | The ARCCUR grammar sets a designated value for the welding current output.

Grammar * ARCCUR C={Current)

Parameter Current | The current output value for the main arc welding work. 0~500 A
Example of | - \pccUR c=200
usage
2.7. ARCVOL

Descriotion The ARCVOL grammar sets a designated value for the welding voltage output.
P The value to be designated will vary depending on the type of welder.

Grammar « ARCVOL V(VP)=(Voltage)

Voltage (V) The voltage output value for the main welding 00~400V
work
Parameter Synergic voltage % when carrying out the arc
welding. However, in case of GB2, GZ4 and GE2, -200 ~ 200
Voltage (VP) .
the offset voltage value of the synergic voltage. V(%)

* ARCVOL V=20
Example of * ARCVOL VP=100 <-Synergic voltage value 100%

usage « ARCVOLVP=2 - Reference synergic voltage, and the offset voltage +2V
(In case of GB2, GZ4 and GE2)

2.8. ARCDC

. L. ARCDC command sets the analog voltage that is outputted to the welder to set the
Description . . .
welding current. This can be used only when using an analog welder.

Grammar « ARCDC ( Voltage value )
Parameter Voltage Analc')g voltage to be outputted for setting the | _ 14.0 ~ 14.0 V
value welding current

9 H HYUNDAI 2-6
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Example of . ARCDC 10
usage
2.9. ARCDV
. ARCDV command sets the analog voltage that is outputted to the welder to set the
Description . . .
welding voltage. This can be used only when using an analog welder.
Grammar + ARCDV ( Voltage value )
Parameter Voltage Anak.)g voltage to be outputted for setting the | _ 14.0 ~ 140 V
value welding voltage
Example of . ARCDV 10
usage
2.10. LVSON
Description | LVSON command starts the LVS welding path tracking function.
Grammar + LVSON COND#=(Condition number), OPT={Option),SN=(Seam number)
LVS condition LVS condition number to be used for executing
. 1~ 32
number the LVS function
SEAM: Seam finding
Option TRK: Tracking
Parameter EPS: End point prioritized search
Seam no.. The no. to be sent to the LVS
N controller. LVS transmits the seam point
information of the relevant seam no. to the
controller.
* LVSON COND#=1, OPT=SEAMF, SN=10
The seam finding function will be performed with condition no. 1 and seam no.
Example of 10
= « LVSON COND#=1, OPT=SEAMF, SN=10
LVS welding line tracking will start with condition no. 1 and seam no. 10.
Detallefj * Please contact manufacturer to use this as an option.
Explanation

HYUNDAI
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2.11. TRILOG
Description | TRJLOG command saves the trajectory tracked by the arc sensing.
Grammar * TRIJLOG ST=(Start/End),SC=(Sampling cycle),LSP={Recording start pose
number), LCV=(Recorded pose count saving variable number)
Start/end 1: Starts trajectory saving 0: Ends trajectory saving 0,1
. h . ina. It is th
Sampling cycle Dgsmngte; the wea\:lrlg cycle for sampling. It is the 0 ~ 100
via point in case of “0
Parameter :
Recording start . . .
Description pose number Pose parameter for starting the trajectory saving 1~999
Grammar
LV% variable for storing the maximum number of
Recorded pose | the pose variables that are to be saved. The initial
count saving value of the variable is the maximum number of the 1~50
variable number | variables that can be saved. It can be decreased by
1.
* TRIJLOG ST=1,SC=5,LSP=100,LCV=10. .~ Start the trajectory saving,
Saves the trajectory in sequence beginning with
Parameter P100 for every 5 weaving cycles.
LV10% is the maximum number of the variables
that can be saved. The V1% value will be
decreased by 1.
Detailed  Refer to the “arc sensing function manual” for more details.
Explanation * The arc sensing function is optional.

2.12. ATDC

Description | ATDC command executes the automatic tool data calibration function.

Grammar « ATDC T=(Tool number),0rgP={Original pose),NewP={Current pose)

Tool number which will execute automatic tool data
Tool number . . . 0~15
calibration function

Parameter Original pose Originally saved pose

Current pose Current modified pose

Example of

« ATDC T=1,0rgP=P1,NewP=P2
usage
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Detallefi * Please contact manufacturer to use this as an option.
Explanation
2.13. WEAVON
Description | WEAVON is a command to start the weaving motion.
Grammar « WEAVON WEV#=(Weaving condition number)
Parameter Weaving condition Weav‘lng COI’TdItIOh number when performing the 1~32
number weaving motion.
Example of |\ e yON WEV#=1
usage
Detalle.d » [Chapter 6 Weaving function]
Explanation
2.14. CalTVSft
. CalTVSft is a command to obtain the shift value which can stand a tool on two pose
Description . )
variables inserted.
Grammar + CalTVSft {(Pose 1),{Pose 2),{Shift variable)
Pose 1 Pose 1 obtained by sensing
Parameter Pose 2 Pose 2 obtained by sensing
Shift variable Shift varlak.)Ie to stand a tool obtained by two pose
values straight.
Example of | i1yt LP1LP2LRT
usage

} A HYUNDAI
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2.15. ARCRSV1
ARCRSV1 command outputs the preliminary analog signal 1.
Description | This command can be used only when the +2 channel is set for the addition of analog
signals when using an analog welder.
Grammar » ARCRSV1 RSV 1={Preliminary 1 analog output)
Parameter Preliminary 1 analog | The preliminary analog signal value to be -200 ~ 1000 V
output outputted
Examole of * ARCRSV1RSV1=100 — Executes an analog output corresponding to 100.
usap o This value will be outputted as the BD584 analog
9 voltage by the “preliminary analog output 1” table.
2.16. ARCRSV2
ARCRSV2 command outputs the preliminary analog signal 2.
Description | This command can be used only when the +2 channel is set for the addition of analog
signals when using an analog welder.
Grammar « ARCRSV2 RSV 1=( Preliminary 2 analog output )
Parameter Preliminary 2 The preliminary analog signal value to be -200 ~ 1000 V
analog output outputted
Example of * ARCRSV2 RSV2=100 - Executes an analog output corresponding to 100.
us: o This value will be outputted as the BD584 analog
9 voltage by the “preliminary analog output 2” table.
2.17. HSensON
. L. HSensON command starts height sensing (AVC, arc length control).
Description s o .
Refer to “Height sensing” for more details.
Grammar * HSensON AVC#=(Height sensing condition number)
Parameter Helght sensing Cor]dltlon n.umber to be used for executing 0~8
condition number | height sensing
Example of * HSensON AVC#=1 - Starts height sensing with the height sensing
usage condition #1
H HYUNDAI 2-10
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Detailed . . .
o « [8.2 Height sensing function]
2.18. HSensOFF

Description | HSensOFF command ends height sensing (AVC, arc length control)

Grammar * HSensOFF
SETD B * HSensOFF < Ends the execution of height sensing
usage
Detailed . . .
Explanation [8.2 Height sensing function]
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2.19. ARC_COND
The ARC_COND statement is a command to set the current, voltage, speed, weaving
width, and weaving frequency for arc welding. The user can also change the condition,
linearly ranging from the current ARC_COND condition to the next ARC_COND
Descriotion condition. In other words, the interpolation conditions will be applied in consideration
P of the left direction distance / right direction distance (gap), and the welding speed
and weaving width will be automatically calculated based on the gap.
The parameters to be set by this command can be individually designated and set by
reading the desired welding condition database and designating the WDB number.
»  ARC_COND (Welding condition change method?, {Welding speed), {Left direction
Grammar distance), {Right direction distance), {Weaving frequency), {Current), {Voltage)
* ARC_COND {Welding condition change method), WDB#={(Welding condition
database)
Welding
condition Work program number where the station
. L . 1~9999
change calibration is being taught
method
Designates the robot movement speed in
. the welding section; The speed in the .
Welding speed MOVE statement ignored 0.6~1000 cm/min
Left directi
€ t direction Sets the amplitude of the left/right
distance / . . .
. . . direction for the weaving operation 0.0~50.0 mm
right direction
Parameter .
distance
Weaving Sets the weaving frequency 0.0~10.0 Hz
frequency
Current Sets‘ the welding current for the welding 1~1000 A(%, m/min)
section
Voltage Sets the we'ldlng v9ltage (compensation) -200~200 V(%)
for the welding section
Welding Sets the welding condition database
condition number to be used in the welding section 1~1000
database
Example of « ARC_COND L, 30, 4, 4, 3, 400, 28
usap © . ARC_COND L, WDB#=1
9 * Interpolation condition editing window
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mh, I ] Condition Number 1
gap spd weaving
width  spd width
N N B B B
i
I N I

interpolated WDB

(I N I

If four points are set as the interpolation conditions as above, it will be
possible to change the weaving width and welding speed by performing
linear interpolating variably according to the sensed gap, instead of the set
left and right weaving widths. In the figure, the circles represent the welding
speed and width interpolated for the reference conditions expressed in
dotted lines with regard to the current gap.
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2-13 ’ HD Rosorics



Arc welding

2.20. MULTIPASS
It is a multipass command to reproduce the path of arc sensing. With this command,
Description | the user can reproduce the path as much shift as desired in the original arc welding
path.
e SAVE, TrjNo={Multipass trajectory number), SampDist=(Trajectory store cycle
distance)
¢ MULTIPASS LOAD, TrjNo={ Multipass trajectory number ), Side={Left/right shift
Grammar distance), Updown=(Up/down shift distance), Reverse={Multipass playback
direction), TAS=(Torch front/rear direction angle shift), WAS={ Torch left/right
direction angle shift)
* MULTIPASS OFF
Multipass trajectory | Multipass  trajectory number to 1~50
number store/load
Trajectory store Samplmg distance to store the multipass
. trajectory 5~ 100 mm
cycle distance
Left/right shift D.|stan.ce to be shlfteq .|n the Ieft/nght
. direction from the original arc sensing -20 ~ 20 mm
distance . . . .
trajectory in the multipass reproduction
Up/downshift D.lstan.ce to be shlfteq !n the up/doyvn
. direction from the original arc sensing -20 ~ 20 mm
distance . . . .
Parameter trajectory in the multipass reproduction
Sets whether to playback from the
Multipass playback | opposite direction of the original arc 0: ZJareF
direction sensing trajectory in the multipass 10 Adtpet
reproduction
Shift angle at which the torch is tilted in
Torch front/rear L . .
L ... | the front/rear direction in multipass -20 ~ 20 deg
direction angle shift .
reproduction
Torch left/right Shift angle' at wthh the tor‘ch is tlltgd in
- .. | the left/right direction in multipass -20 ~ 20 deg
direction angle shift .
reproduction
WEAVON WEV#=1
MULTPASS SAVE,TrjNo=1,SampDist=10 {- Store in Trajectory 1 at an interval of 10
mm
ARCON ASF#=1
Example of | S10 MOVE L, R2,S=LV 1'cm/min,A=3,T=1
usage S11 MOVE L, R2,5=LV 1'cm/min,A=3,T=1
ARCOF
WEAVOF
MULTPASS OFF
S12 MOVE L, S=50%,A=3,T=1
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S13 MOVE L, S=50%,A=3,T=1
S14 MOVE L, S=50%,A=3,T=1
MULTPASS LOAD,TrjNo=1,Side=3,Updown=3,Reverse=0,TAS=0,WAS=0
{- Shifts 3 mm to the right and 3 mm upward by reading the trajectory #1. There
is no angle shift in the right direction.
S15 MOVE L, R2, S=50%, A=0,T=1 {- Step to move while shifting to the multipass start
position
WEAVON WEV#=11
ARCON ASF#=1
S16 MOVE L,R2,5=LV 1'cm/min,A=3,T=1
S17 MOVE L,R2,5=LV1!cm/min,A=3,T=1
ARCOF
WEAVOF
MULTPASS OFF

2.21. PosiCal

PosiCal command calibrates a station designated by an inputted program number.

Description | This is used together with the servo axis change function. This allows the calibration
of the changed servo axis positioner even during robot operation.
Grammar  PosiCal Prog={Program number),Station=(Station number)
The number of the work program for which
Program number | the station calibration teaching is 1~9999
Parameter performed.
. Number of the station that needs to be S0, S1, S2, S3,
Station number .
calibrated All
Example of | PosiCal Prog=9997,Station=2 < Calibrates Station #2 of the work program of
usage 9997.JOB .

- HYUNDAI
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2.22. TOUCHSEN
The TOUCHSEN statement is a command for performing touch sensing. It is possible to
set the sensing type and sending a condition through a quick open window. Such
Description information will be stored in ROBOT.TSC. When the movement to the position for
P touch sensing is performed, and the TOUCHSEN statement is executed, touch sensing
will be performed automatically according to the sensing type and condition at the
relevant position.
* TOUCHSEN TSC#=(Condition number), {(Direction 1), { Direction 2), {Direction 3
Grammar or Amount to lift), {(Pose to store), {Butt gap variable)
* TOUCHSEN TSC#=(Condition number), {Direction 1),  Direction 2), {Direction 3),
{Sensing angle), {PAR number), {Butt gap variable)
Condition
number Touch sensing condition number 1~8
Touch sensing direction
(Orthogonal, pose, tool and tool
projection) +X, -X
1Y, -Y,
In the direction 3 parameter, the amount +7, -7,
L to lift, following the lower part sensing, +TX, -TX,
D 1-
irection 13 needs to be designated in the case of +TY, -TY,
VGroove and butt types. +TZ, -TZ,
TF, TD, TL, TR
The direction to be supported varies P1~P9999
depending on the sensing type.
Parameter
Pose to store | Designates the pose number P1~P9999
Butt gap Variable to store the gap measured in the V HA
variable case of the butt and VGroove types =T
An axis for the base, tool, and tool ;gg I:gg
Sensing angle S;ﬁ;fﬁtlz?rezzzgcimates. It rotates in all T130, TL-30
9 ' TY30, TY-30
A number is for the pose and shift and is
to be used when utilizing the master mode.
In the master mode, the sensing value will
PAR number | be stored in the pose of the relevant PAR=1~9999
number. In the execution mode, the shift
value will be stored in the shift of the
relevant number.
9 H HYUNDAI 2-16
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2. Insert command

«  TOUCHSEN TSC#=2, +TX, +TZ, 3, P10, V1!
#2 condition, tool coordinate direction and ascending 3 mm after bottom
sensing

Example of *  TOUCHSEN TSC#=1, TF, TD, 0, P10, 0
usage #1 condition, tool projection direction and two-point touching
*  TOUCHSEN TSC#=1, +X, -Y, -Z, P10, 0
#1 condition, base coordinate direction and
three-point touching
2.23. STITCH

Description

The STITCH statement is a command for performing STITCH welding.

Pressing the [QuickOpen] key on top of the STITCH command will allow you to enter
the Edit screen. The information for editing the STITCH conditions will be saved in
ROBOT.STC.

Move the robot to the position where stitch welding is to be performed. The stitch
welding function will be applied when welding starts at the position if you execute the
STITCH command on top of the ARCON command.

The STITCH function will operate up to the end point of welding or the point where
the STITCH OFF command is executed.

Grammar

« STITCH ON,CON#={Condition -number)

» STITCH OFF
Parameter Condition STITCH Condition number 1~20
number
*  STITCH ON,CON#=2
Example of STITCH condition 2 executed
usage »  STITCH OFF
STITCH function ended
Detailed | 12 7 oireH function]
Explanation

} A HYUNDAI
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3. Quick open function

Arc welding

3.1. Overview

When teaching of an arc welding operation program needs to be performed, not only the welding related
conditions, such as voltage and current, but also details of the arc welding functions such as weaving and
retry/overlap and characteristics of the welder, should be set. Additionally, not only in the arc welding,
but also in general cases that would used a robot, it may be required, in some cases, to check the
information (such as coordinates and pose) of the position not only of the steps set through teaching,
but also of the auxiliary points. The arc welding condition and the position information of the steps and
auxiliary points are managed inside the controller in the form of a file, meaning that it would not be easy
to edit them. That is why a function to help edit those files easily and fast is provided.

Quick Open is a function that will make it possible to set the arc welding conditions or check and edit the
information of the steps and auxiliary points by using a key once without going through inconvenient
operation.

Here, we take the case of editing the welding start condition, as an example. While the cursor is on the
ARCON command that is for the Arc On function, if the user presses the [Quick Open] key, the screen
will display the content that matches with the number of the condition, among those for starting welding,
that is being used by the current command. On this screen, it is possible to check or change the details
of the welding start condition. It is also possible to shift to other condition files that are related to the
relevant condition file.

As explained above, this function will make it possible to check and change, easily and fast, relevant
details of a condition file or a step position in relation to a specific command.

Flecord *

=ditign | (B Program | =1 Step/Fup—=" : —

Neldinq start condition 000t /0 (\:,gig\'/tl'zﬂ Eorr‘:]jt')tgn f|[lel]

Condition No. =[ 1] MOVE P5=60%,4=1,T ttion nu =

e - Weaving type = <Single, triangle...>
gescrlptlon ; = [ggﬂ)ple] “Fabat pragram __ Frequency  =[2] Hz
ynergic code = [0340] FobotFAIE-04. ] Basic pattern
Gas preflow =[ 1] sec MOVE P S=Rl% P
Welding current = [150] A MOVE L 2220

Welding voltage adjust=[ 0] V
Welding auxiliary condition o3
<Retry> <Restart>

WE AWM WEYH=1

Welding end condition . e
Current ratio =[70] % END
Downslope time  =[0.3] sec »
Condition hold time = [0.3] sec Current step position
X =[820.000] mm
\' """ ) Y =[ 0.000] mm
g z =[950.000] mm
— RX = [-180.000]
— | deg
Hel | RY =[ 0.000] deg
P A RZ = [180.0001 dea

Figure 3.1 Quick open in the robot program
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3. Quick open function

Clicking the [Quick Open] key in certain commands displays relevant files or details on the screen. After
saving the changed content in a file, if it is required to end the process, the {Complete) key needs to be
pressed. If required to end without saving, the {ESC) key needs to be pressed.

] HYUNDAI
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3.2. Details

Arc welding

The content displayed when pressing [Quick Open] in each command is as follows.

Command File, content Details Note
Current position and
command values. Can correct the command
MOVE Pose X'Y Z(mm) Rx Ry Rz(deg) values
Robot configuration
Can move to the previously
CALL . _ called position through [Step]
Program to be called Shift to the program that is 4 “Entering -1”
targeted for calling
JMPP
Assighment Monitor and change relevant variables depending on their types
Confirm and change variable [ncluding V%, V!, V$, P, R, V%, LV!, LV$, LP, LR, and system
statement .
variables
\Welding initiation condition
Condition number; Description, Synergic code, Gas preflow,
Current/feed speed, Welding voltage (correction) /Arc length,
WCR wait time, Robot delay time, -
Digital welders \Welding auxiliary condition
Arc welding condition - Retry: Count, Retry condition, Operation mode, Speed,
Retract time, Retract speed, Reentr./Path Dist., Shift
Type of use: Distance
ARCON ASF#=XX - Restart: Count, Restart condition, Overlap length, Moving
ARCON C=XX,V=XX,ASF# speed, Welding speed
ARCON ASF#=XX,JOB#=X |Welding end condition
ARCON ASF#=XX,REF#=X Current ratio, Downslope time, Condition hold time, Gas
ARCON preflow, ---

\Welding auxiliary condition (Enter the end condition)
- Auto Stick Recovery: Count, Stick recovery condition, Stick
recovery time

Analog welders:
Arc welding start condition
Arc welding auxiliary

Type of use:
ARCON ASF#=XX
ARCON C=XX,V=XX,ASF#

\Welding initiation condition

Condition number, Description, Output current, Output

voltage, WCR wait, Robot delay, Gas preflow, Initial

condition time,

\Welding auxiliary condition

- Retry: Count, Retract time, Retract speed, Retract/
Welding path moving, Shift amount, Speed, Current,
and Voltage

- Restart: Frequency, Overlap amount, Moving speed,

Welding speed, Current, and Voltage

PH
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3. Quick open function

Command

File, content

Details Note

*ARCOF

Analog welders:
Arc welding end condition

\Welding end condition
Condition number, Voltage check, Output current, Output
voltage, Down slope, Condition hold time, and Gas postflow

Analog welders:
Arc welding auxiliary
condition

\Welding auxiliary condition (Entering the end condition )
Auto stick recovery: Counter, Current, Voltage, Delay time

WEAVON

Weaving condition check and
change

Condition number, Weaving type, Frequency, Basic pattern,
Forward angle, Boundary limit, Moving time, Timer

REFP

Reference point check and
change

Current Pose and command. The command can be
XY Z(mm) Rx Ry Rz(deg) modified
Robot configuration Same as the “Pose” screen

LVSON

LVS condition check and
change

Function setting:
Condition number, Joint
form, Operation mode, Start
point detection, Cross-
section point detection, and
Sensing offset
Tracking condition: Optional functions
Roll tracking, Pitch-tracking,
Yaw tracking, Start point
position correction ------
Gap adaptive welding
condition:
Prepare the condition table

HSensOn

Height sensing condition check
and change

Condition number, Input
data type for height sensing,
Reference data setting
method ......

ARC_COND

Welding condition database

For confirming and editing the database that consists of the
welding speed, current, voltage, weaving width, and
weaving frequency

TOUCHSEN

Touch sending functions
setting

For setting the sensing type, search distance, retraction
distance, error compensation amount, point of time for
sensing, and the pose calculation

} A HYUNDAI
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4.1. Arc welder setting

4. Arc Welder Setting

Arc welding

This function for editing the characteristics of welders allows the use of various welders together with
the arc welding robot. The following describes steps to access the welder setting screen.

First of all, when a welder needs to be used, the user can set it through the ‘Welder Number’ item by
selecting the F[F2]: System; — F5: Initialize; — T3: Usage Setting; . When the user selects F[F11:
Welder, , then the screen for editing the conditions of the relevant welder will be displayed.

g 201 OB 5 IMOR G MANUAL e EEHOAM)

condifon - |sage setting

T:[Hyundai CaN 1/F]

Spot welding
Arc welding
Fun to Palletizing
Paint
Gﬁ.’ﬁ@j User key init
n Jfig In/Out assign init
inching
QuickDpen

2:[Hyundai Saprom]
[ Aristohig US00]

. 4:[Fronius DeviceMet]

= (9)Disablel () Enatile
: ODisabIe OAnang @Digita\ ‘Welder number =
= (@) Disable (7)Enable
= (@ Disable () Enable

= & N

—

= & N

Registered welder list <Arc welder number: [Model name]>
Bi[Fronius Profibus-DP]
B:[Panasonic GBZ/GZ4]

TINITTETSU Plasmal
H[EWM Alpha O 352]

i[General Interface]

Help

Fecord

Select the spot welding environrnent, Set the number of gun change to apply the servo gun change,

7 i s e s e

Figure 4.1 Usage setting dialog box

condition " HHI*s welder IF condition

Welder no, =
Marne = [Ayondasi CAMTF
Execution uni Description = [vosmNG
Stick detection ime = 015 5
Gm@] &rc Off detection time = |D3— S
™ Jog CAM Comm, method = (@) CAN () DeviceMat Ethertet/IP
inching CAN comm, = () 125khps (Ot () 500 khps (O 1 Mbps
= CAM comm, port = (@CAMPort1 (D CAMPort2  (T) CAMN Port3
Input setting start = W
QuickOpen Output setting start port = W <If PLC is on, SP11 must be set on for FM outputs
l_' (Mote: Welder selection: F2 (System). 5-3 Usage setting)
Help

Select the baudrate.

? v s s

Manual
output

It

[l gy W

Window
adjustment

(3

Soft
keyboard

User key

AF

PREW/MERT

Manual
output

I

Tl

Window
adjustrment

(3

Soft
kevboard

User key

AF

PREY,/MEXT

Figure 4.2 Welder setting dialog box (when BD574+CAN communication is used)
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4. Arc Welder Setting

Record A SL Manual
condifion "HHI*s welder IF condition _output
ielder no, = | |
Ly
Mame = |Hyundai CaM I/F
Eovmeniten u Description = [H¥OSUNG ad\'}‘zg?li\':nt
Stick detection ime = |D.15 3 D
@m@] &rc Off detection time = |D.3 5
™ Jog CAM Comnm, methad = () CAN (@) DeviceMet EtherMet/IP S
inching CAM comm, = 125 kbps 250 kbps 00 kbps 1 Mbps keyboard
= CAM comm, port - CAMPort1 () CAN Port 2 CAN Port 3
Input setting start = |FNzD1
QuickOpen Output setting startport = [EEEN  <IfPLC Is on. SP11 must be set on for FM output> User key
) (Naote: Welder selection: F2 (Syster). 5-3 Usage setting) AI
Help PREV/MEXT

Select the communication method,

?7 BEE | -

Figure 4.3 Welder setting dialog box (when BD574+DeviceNet communication is used)

As individual welder condition screens provide editing functions relevant to specific welders, the editing
items will vary depending on welders. The following items-are the common items that can be edited on
the condition screens of welders.

The items that can be edited commonly are as shown below.

(M

(2)

3)

(4)

5)

Number

Display current setting welding number. Through the relevant item, the currently selected welder
and its number can be checked. Changing the information is possible only through the ‘usage
setting’ screen.

Model type
Record the model name of welder. Basically, the model name of welder supported by our
company is written.

Description
Record the welder description. Basically, the name of welder maker is written.

Stick detection time: [0.2] sec (Range: 0.1 ~ 10.0)
Once welding is completed, wire stick will be inspected during the set time.

ARC OFF detection time: [ 0.6] sec (Range: 0.0 ~ 10.0)

Set the reference time for the arc off that could occur in the middle of arc welding. If the arc
stays turned off for longer than a specific duration, the state will be recognized as arc off. If the
value is small, arc ignition failure would occur frequently. However, if the set value is too large,
the time duration in which robot movement and wire inching continue even after the arc is off
will increase, causing the robot movement distance and the wire projection length to increase.

_ HYUNDAI
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Arc welding

4.2. HRWI characteristic file editing

M

(2)

(3)

(4)

(5)

(6)

(7)

Communication method

It sets the method to communicate with the Hyosung welder.

The Hyosung welder supports CAN communication, while DeviceNet communication can be used

depending on the site situation.

After removing the welder cover, you can set the welder communication through the dip switch

on the main board.

The following shows how you can set the communication in the Zi-sol model.

B Turn off the welder, and then change the setting of dip switch no. 1 (SW1). After that, turn
on the power.

B The part marked in light color in the figure below is the protruding part of the dip switch.

CAN communication speed: {125kbps, 250kbps, 500kbps, 1Mbps}

Set the communication speed of a welder. It is required to check the communication speed that
is supported by the welder.

For Hyosung welder, the communication speed should be set to 250 kbps.

CAN communication port: {CAN port 1, CAN port 2, CAN port 3}

This sets the CAN port used for communicating with the welder. As one of the 4 CAN ports has
been already used basically, one of the remaining 3 ports needs to be designated for the use.
CAN port 1: When BD5B2 or the DeviceNet connector on the controller door is used

CAN port 2: When the BD574 DeviceNet connector is used

CAN port 3: Smaller connector in the case of using the BD574 two-port model

Input setting start port
The set port will be used as a reference port that will become the starting point among the input
ports during the automatic assignment.

Output setting start port
The set port will be used as a reference port that will become the starting point among the
output ports during the automatic assignment.

Port setting
When using the DeviceNet interface, if you press the [F1: Port Setting] key, you can enter the
dialog box to set the input/output signal port.

Automatic assignment

When using the DeviceNet interface, if you press the [F2: Auto Assignment] key, the input/output
signals will be automatically assigned based on the input and output setting start ports set above.
After that, you will be automatically allowed to enter the port setting dialog box.

HD rosorics g



4. Arc Welder Setting

(8) Port setting dialog box
If you press the “port setting” or “auto assignment” button, you can enter the input or output
port setting dialog box, as shown below.
If ports will not be used, set them to “0,” allowing the internal processes associated with those
signals to be skipped. It is recommended to use the set values for individual ports.

Record m Manual
conditon - Digital welder input port setting output
J <Single Port Signal Assignments
1: WCR Input = REIE 3: Torch collision signal = |FN20.15
. | 2! Wire stick signal = |FNZ09 4 Power source ready = |El Window
Execution uni axusimE
Gad <Multi Port Signal Assignment> D
- 5: 8t Welder error number = |FMN2O 17 ~ |FN20.32
J Saft
incﬂigng B Real welding current = |FM20,33 -~ |FN2EI.4E keybuoard
= T: Real welding voltage = [FMZ20.43 ~ |FN2D.Bf1
fi: Wire feeding speed = FMZ0,65 - |FNZD,BD
QuickOpen 9: Parameter no, 1 = [FH208T - IFNED-88 User key
o 10: Paramneter no, 2 = |FMNZ0.83 ~ |FN20.95
- F
= 11: Parameter data no, 1 = [FN2097 ~ |FN2E|.112 A
12: Paramneter data no, 2 = [FNEO T3 ~ FH20. 125
Help PREW/MEXT

Enter the number of the signal to assign, [0~4096, 1,1-~960, 3 1~960, 5 1~960, , 1~64, 1 ~128]

Cutput port

Figure 4.4 Welder input port setting dialog box (when Hyosung welder is used)

Record s L . ool

condition Digital welder output port setting output
r ‘ <Single Port Signal Assignment> f

I

1: Arc on signal = e, o E: Voltage setting type = IW [Sigu B
21 Wire stick check = [FNEnd T: Welder error reset = [FEms
Execution uni 3t Wire refracting = W 8 Program initialization = ID— ad\’ril?%\::nt
4: Gas test = IW 9 Parameter command, question = ID— D
Gm@] 5 Wire inching = IW 10: Current setting type = IW
| Jog <Multi Port Signal Assignrments Soft
imeliiin 11: Current/feed speed command = [FMEOY ~  |FNE0E eyl
_; 12: Voltage/synergic calibration cornrmand = [HEzE - FNEE
) 13 Arc characteristics = |FMz0.49 ~  [FMZ057
QuickOpen | 14 Welding preferences = [FNEIEE. ~  [FEDED  uaiding inaioed oh the Sotom) R~
15: Parameter no, 1 = [FNE0sT ~  [FNZ0EE
l:_, 16: Parameter no. 2 = |FMz0.89 ~  [FN20.96 AF
17: Parameter data no, 1 = [FN2097 -~ [FMEOIZ
il E/B Parameter datano. 2 = G JFNZ0TT3g 1~ 36dFTZ0.128 |5 1960,  ~6e, 1~126] FRSRIEET

Figure 4.5 Welder output port setting dialog box (when Hyosung welder is used)
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Arc welding

4.3. Panasonic welder characteristic file editing

(1) Max welding current: [3501A (0 ~ 999)
Set the maximum welding current for a welder.

(2) Welding communication port: {Serial port #1(CNSIO), Serial port #2(OPSIO)}
This sets the serial port used for communicating with the welder.

(3) Welder models in details: {YD-350GB2, YD-350GZ4, YD-350GE2}
Set the model of a welder that will be used.

Fecord m Manual
condifion - Panasonic welder condition output
' ‘Welder Nurnber = | <= Selected welder I
[l
rodel type E "anasonic GEY
Description = [Fanasonic Window
Aun to adjustment
Stick detection time = |02 ] D
Gad Arc Off detection time = 03 5
[~ Jog Max welding current = |30 A -
inching Welding communication port = () Serial port #1 (CNSIO) Serial port #2 (OPSI0) keyboard
i Welder models in details = (@ YD-F0EE2 (O vD-30G74  (0) YD-350GE2
QuickOpen (Reference: Welder selection! F2 (Systern), 5-3 Usage setting) ey
: Ar
Help PREV/MEXT

Enter the name of the arc welder (Default! Model name),
’

Figure 4.6 Panasonic welder condition setting
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4. Arc Welder Setting

4.4. ESAB/Fronius/EWM welder characteristic file editing

(1)  QuickStop: {Used, No Used}
This function sets whether to use the QuickStop function when ending in the middle of arc
welding. When the QuickStop function is set as “Used,” the welding will end in mid-operation
without handling craters. Support will vary depending on welders (ESAB is supported, but Fronius
and EWM are not supported)

(2) Input set start port
If a port is set for this function, it will be used as a reference port that will be an input start port
when auto assignment takes place.

(3) Output set start port
If a port is set for this function, it will be used as a reference port that will be an output start
port when auto assignment takes place.

Record 2 E—m tanual
conditon - Fronius welder condition DU
Welder Nurmber = <= Selected welder
[l
Model Type = B
Description = Window
Aun to adjustment
Stick detection time =02 5
%@ Arc Off detection time = |0,3 S D
Cuick3top = Used Mot used
u Jog | _ Soft
inching nput set start port = JFH2T keyhoard
F Output set start port = [FNZ0.1 <If PLC is on, SP11 must be set on for FN output>
(Feference: Welder selection: F2 {System). 5-3 Usage setting)
QuickOpen User key
B AI
Help PREV/MEXT

Enter the name of the arc welder (Default! Model name),
4

Figure 4.7 Fronius welder condition setting
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Arc welding

4.5. Megmeet welder property file editing

(1) QuickStop: {Use, No use}
This function sets whether to use the QuickStop function when ending in the middle of arc
welding. When the QuickStop function is set as “Use,” the welding will end in the middle of the
welding process without handling craters. Support will vary depending on welders (to be
supported in the case of ESAB and Froniu while not in EWM).

(2) Input setting start port
If a port is set for this function, the port will be used as the reference port that will be the input
start port when an auto-assignment takes place.

(3) Output setting start port
The port set for this function will be used as the reference port that will be the output start port
when an auto-assignment takes place.

Record mi_ Manual
condition  pMegmeet Welder Condition output
' Murnber = <= Selected welder I
oy W
designation = [Fegmee i
Run to Explanation = [Megmeet [/F Windaws
R adjustrnent
Stick detection = oz 5 D
Are Off detection = |D.3 3
B QuickStop = (JUsed (@) Mot used Soft
inching kevboard
— Input setting stan = |FN2IJ.I
= Output setting start = |FNED,1 <If PLC is on, 5P11 must be set on for FN output:
Comrmunication = (@) Devicehet
QuickOpen User key

(Note: Welder selection: F2 (system), 5-3 Usage

& 3

Help PREV/MEXT

Enter the name of the arc welder (Default: Model name),

| Complete

Figure 4.8 Megmeet welder condition setting
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4. Arc Welder Setting

4.6. Arc welder general interface

The manufacturer provides users with the “arc welder general interface function” to allow for the usage
of various welders. The function supports direct user settings when using arc welders that are based on
the DeviceNet interface. By entering detailed welder information into the Ul (User Interface), various
welders may be used. The function can be used by setting “#9 (General interface)” for the digital arc
welders. If necessary, you many request and receive a copy of the “Arc welder general interface training
material” from the manufacturer. Refer to “Arc welder general interface training material” for more
detailed information about the function.

The following list shows the welders that are supported through the arc welder general interface.

Kemppi welders

Selco welders

Cebora welders

Fronius TIG welders

Currently reviewing the support for many other welders

ViAW o

Please, contact the manufacturer if you want to use other types of welders that are not officially
supported at present.
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5. Arc welding condition editing

Arc welding

5.1. Arc welding condition configuration

It is necessary to set the welder and the welding condition in order to perform arc welding using the
welders provided by the manufacturer. When needed to apply special functions such as weaving and arc
sensing, in addition to basic arc welding, their relevant function details need to be set. The company
provides the welder characteristic file editing function (Refer to Chapter 4. Arc welder setting), the arc
welding application function editing (Refer to 1.2.2. Setting various arc welding signals and functions) and
the arc welding condition editing function, in order to help users carry out welding by using various
welders as desired in diverse working environments.

The arc welding condition is configures as follows.
- Arc welding start condition:
Editing of the welding start condition setting and also of the main conditional welding setting.
*  Arc welding start auxiliary condition: Editing of the retry and restart functions

- Arc welding end condition: Editing of the setting when welding ends
*  Arc welding end auxiliary condition: Editing of the Auto Stick Recovery function

5.2. Arc welding time chart

This is the digital arc welding time chart. Refer to the dialog box description per each command for each
condition setting.

(ARCON) (StoporError )} ((Restart ) ARCOF

Torch Switch(SO1) | / ! I i
R i Delay Time
by Robot 1h_s_f5;.$.1=_=_-1___c_r_u3_qa_|__m | "f*‘-"_!%.—-.—».t:.-.-.l__r_:_u_:_r_-_din:... A ’l“!_'_:}_li!]r‘.r_;murli:tim ¥

n

Gas Valve(S05) J__I'F'rwa!l'lﬂ\- e PO I .__,.-Ipre.::“. . s u PostFlow
by Robot A

Welding Condi.
by ﬁobot

Robot Moving [
by Robot

" i
Cvertari Length

StickCheck(S04)
by Robot

Wire Stick(SI3)

*MNote ) SD:Slow down Speed, IC: Initial Current. WC: Welding Condition{Welding Current, Welding Voltage, Detailed Current Shape Control, --),
CR:Crater Current Rate, ALC: Arc Length Correction

Figure 5.1 Digital arc welding time chart
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5. Arc welding condition editing

5.3. Welding start condition — Execute it by using [Quick Open] at ASF#=x

While the arc welding setting is digital, and there is the cursor on the ARCON ASF#= command line, if the
[Quick Open] key is pressed, the welding start condition editing screen will be displayed as shown below.

Fecord = Manual
condition— Arc welding start condition output
= Condition number = i (Change: [SHIFT] + [Up. down arrow]) |
Description = |Un—used condition >
. Synergic Code = |U3f1| ( [Help], [EMTERIKey: Welding environment set } Window
Gas preflow = |1 E adjustment
G@Cﬂ Welding current = |WED & D
\C'Voerlrcélgt?oxlquhage = o V (Offset valtage)  — (Corrected welding valtage= 20,0 V)

B g WCR wait time = 2 5 soft
inching keyboard
L._ Robot delay time = |El S
— <Initial condition> -

Slow down adjust = [0 % Slope time
X " o WCR
QuickOpen Initial condition time = [T 5 ArcOn  Torchon | Inittime User key
v Initial current = |20 % (vs, main cnd,) Preflow AF
— Initial welding valtage -
T hecton |D W (Offset valtage)
! Robot Move
Slope time = |El.1 S
il Enter the welding condition number to set, [1 - 32] FREIE
Fecard J Manual
condition — Arc welding start condition output
‘(’/) Condition number 8 |I| (Change! [SHIFT] + [Up,Down arrow]) |
<Are Welding Status Monitaring> el
Permitted excess time = |0 5 (0 = Disable) Wind
indow
Fiun to Yoltage upper limit = a0 Y Voltage lower limit = ID W adjustment
Current upper limit = [F0 E) Current lower limit = [0 A D
%CJJ Muotor current upper limit = 1m0 & Motor current lower limit = IEI i)
[~ <Precision waveforrn contral>
Jog Soft
inching Short-circuit initial time control (Tso) = |D SP current (SP-) = [0 keyboard
—! Short-circuit current refraction value control (se) = [0 SP time (SP-T) = [0
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Figure 5.2 Welding start condition dialogue box (Example of GB2 digital welder)
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5. Arc welding condition editing
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Arc welding

After the conditions are edited, if the [ESC] key is pressed, the dialogue box will close without saving the
edited condition. If the [F7: Complete] key is pressed, the edited content will be saved and the dialogue
box will close.

The following information is about the items that are to be applied commonly for welders. Refer to
[Chapter 4. Arc welder setting] for the items that can be set specifically for individual welders.

The contents of the common items may vary in their model type, units and range. Refer to each table of
individual items when it comes to the difference of welders.

(1) Condition number

Name Range

Common to all welders Condition number 1~32

Designate the welding start condition number for editing. (32 conditions can be designated and used)

(2) Description

Name
Common to all welders Description
Record the description about the relevant welding start condition.
(3) Synergic code
Name Unit Range Default

HRWI Synergic code - - 040
GB2/GZ4/GE2 Synergic code - - 0340/1153/0340
ESAB, Fronius

MEGMEET Not supported
EWM JOB Nr.(synergic) - - 185

Set the synergic code that needs to be sent to the welder. The code value can be set through the synergic
code selection dialogue box. It is possible to enter the synergic code selection dialogue box by pressing
the [Help] key, or pressing the [Enter] key when the cursor is placed on the welding environment code.

(4) Gas preflow (When controlling the gas signal)

Name Unit Range Default

Common to all
welders

Set the time for emitting the shield gas in order to separate the welding area from the atmosphere before

2 HD 13508

Gas preflow Second 0.0 ~10.0 0.5




starting welding.

(5) Welding current/ Welding power / Feeding speed

5. Arc welding condition editing

Name Unit Range Default
HRWI Welding current A 0.0 ~ 500.0 100
GB2/GZ4/GE2 Welding current A 30.0 ~ 350.0 150
Fronius Welding power % 0.0 ~ 100.0 10
ESAB/EWM Wire feeding m/min 0.0 ~ 25.0 3.1
speed
MEGMEET Welding current A 30 ~ 400 150

Set the value that corresponds to the welding current. This is for the current that will be used for the
main conditional welding, while the current to be used for the initial condition as well as the end condition
will be decided based on the ratio of this value.

(6) Welding voltage correction/ Arc length correction

Name Unit Range Default
HRWI Welding voltage correction % 50.0 ~ 150.0 100
GB2/GZ4/GE2 . .
ESAB/EWM Welding voltage correction Vv 10.0 ~ 10.0 0
Fronius Arc length correction % -30.0 ~ 30.0 0
MEGMEET Welding voltage correction % -30.0 ~ 30.0 0

When it comes to digital welding, the welding voltage selected due to the welding current from the
synergic data will be used in many cases, the welding voltage will not be entered directly. If needed to
change the welding voltage selected automatically due to the synergic data, it is required to set the offset
value for the target voltage based on the relevant welding voltage.

(7) WCR wait time

Name Unit Range Default

Common to all
welders
Displays the WCR input wait time. If the WCR signal is not fed within the time, retry will be performed.
However, if the count of retry is 0, an error will be generated and the robot will stop. The functions
related to retry, such as restart methods and retry count, can be set from the welding auxiliary condition
(Refer to 5.5. Welding auxiliary condition — retry and 5.6. Welding auxiliary condition - restart).

WCR wait time Second 0.0~ 10.0 2
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(8) Robot delay time

Name Unit Range Default

Common to all
welders
Set the wait time before the robot performs welding by following the welding path after the arc welding
gets started normally. It has nothing to do with the initial condition and the robot can move while the
initial condition is being processed.

Robot delay time Second 0.0~ 10.0 0

(9) Initial condition time

Name Unit Range

Common to all
welders
Set the time for maintaining the initial current value when welding gets started.

Initial condition time Second 0.0~ 10.0

(10) Initial welding current / Welding power / Feeding speed

Name Unit Range Default
HRWI Initial weldin
GB2/GZ4/GE2 A 9 % 20 ~ 200 120
MEGMEET
Fronius initial welding % 20 ~ 200 120
power
ESAB/EWM Initial feeding % 20 ~ 200 120
speed

Set the output welding current during the initial condition hold time when starting arc welding. Set it
based on the % against the welding current of the main condition.

(11) Initial welding voltage correction / Arc length correction

Name Unit Range Default
HRWI Initial weldmg voltage % 50.0 ~ 150.0 100
correction
GB2/GZ4/GE2 Initial welding _
ESAB/EWM voltage correction v 100~ 100 0
MEGMEET Initial weldlng voltage % -30.0 ~ 300 0
correction
Fronius Initial arc length % -30.0 ~ 30.0 0
correction

Set the output welding voltage during the initial condition hold time when starting arc welding. Set it
based on the corrected value against the synergic voltage.

(12) Slope time

2 HD 13508



5. Arc welding condition editing

Name Unit Range

Common to all
welders
Set the time for processing the change of current between the initial condition and the main condition as
a slope.

Slope time Second 0.0~ 10.0

(13) Permitted excess time

Name Unit Range Default

Common to all

Permitted excess time Second 0.0 ~ 10.0 0
welders

Set the allowable limit exceeded time for the welding current/voltage and the feed motor current. If the
welding current/voltage or the feed motor exceeds the limit for longer than this time limit, restart will be
performed. However, if the count of retry is 0, an error will be generated and the robot will stop. The
functions related to retry, such as restart methods and retry count, can be set from the welding auxiliary
condition (Refer to 5.6 Welding auxiliary condition — restart). If the time is set as 0, the arc limit monitoring
function will not be used.

(14) Voltage upper limit/voltage lower limit

Name Unit Range
Common to all Voltage upper I|.rn|jc v 0.0 ~ 100.0
welders /Voltage lower limit

Set the upper and lower voltage limits to be applied while carrying out welding. An error will be generated
when the limit is exceeded for longer than allowable time.

(15) Current upper limit/current lower limit

Name Unit Range
Common to all Current upper limit
pper fimit/ A 0 ~ 1000
welders Current lower limit

Set the upper and lower current limits to be applied while carrying out welding. An error will be generated
when the limit is exceeded for longer than allowable time.

(16) Motor current upper limit/Motor current lower limit

Name Unit Range Default
GB2/GZ4 Motor current upper limit/ A 0.0 ~ 50.0 10/0
Motor current lower limit
Other welders Not supported

Set the motor upper and lower current limits to be applied while carrying out welding. An error will be
generated when the limit is exceeded for longer than allowable time.

} A HYUNDAI
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5.3.1. Welding start condition — Exclusive setting for HRWI

(M

()

3)

Welding mode selection: Normal, pulse
Set the arc welding methods.

Slowdown adjustment: [ 100] % (Range: 0 ~ 255)
Set the offset of the basic speed with which wire is fed until the arc is generated.

Inductor effect: [ 100] % (Range: 0 ~ 255)
Set the inductor effect.

5.3.2. Welding start condition - Exclusive setting for GB2/GZ4/GE2

(M

(2)

(3)

(4)

(5)

(6)

(7)

Slowdown adjustment: [ 0] % (Range: -10 ~ 10)
Set the offset of the basic speed with which wire is fed until the arc is generated.

Short-circuit initial time control (Tso): [ 0] (Range: -3 ~ 3)

Set for inhibiting the current from increasing after the wire contacts the welding pool.

When this value gets lower, shock will decrease and spatter will increase and the arc
maintainability will get degraded.

If the value gets larger, shock will increase and the arc maintainability will get enhanced.

Short-circuit current refraction value control (Isc): [ 01 (Range: -3 ~ 3)

Set for the adjustment of the current value that connects the slope 1 and sloe.

When this value gets lower (-), spatter will decrease and the arc maintainability will get degraded
and sound will get softer. If the value gets larger (+), the arc maintainability will get enhanced
and spatter will increase.

Short-circuit current incline 1 control (Isl1): [ 0] (Range: -7 ~ 7)

When this value gets lower (-), arc will get softer and spatter will decrease. If the value gets
larger (+), the arc maintainability will get enhanced in high speed welding and spatter will be
agglomerated as time passes by.

Short-circuit current incline 2 control (Isl2): [ 0] (Range: -7 ~ 7)

When this value gets lower (-), spatter will decrease, and shock will increase when contacting
the welding pool. If the value gets larger (+), the arc stability will get enhanced in high speed
welding and more spatters will be created.

Arc current refraction value adjustment (lac): [ 0] (Range: -3 ~ 3)

Set the refractive current adjustment value to be applied when arc is generated. With the help
of this value, amount of spatter will be inhibited at the moment when arc is generated, and the
arc length at the moment when arc is generated again will be decided.

Stick prevention time adjustment (Tsp): [ 0] (Range: -3 ~ 3)
Set the stick prevention time.

HYUNDAI -
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5. Arc welding condition editing

(8) Hot current control (Ihot): [ 0] (Range: -3 ~ 3)
Set the value of high current to be applied when welding gets started.

(9) Hot voltage control (Vhot): [ 0] (Range: -10 ~ 10)
Set the value of high voltage to be applied when welding gets started. It will decide the arc
length.
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Figure 5.5 Precision waveform control parameter
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5.3.3. Pulse welding condition — Exclusive setting for GE2

(1)  Pulse mode

Set either to use or not use pulse welding.
(2)  Pulse type : Hybrid/Soft/Hard

Set the type of pulse welding.
(3) Initial peak current

Set the peak current of the pulse welding in the initial welding condition.
(4) Initial base current

Set the base current of the pulse welding in the initial welding condition.
(5)  Pulse peak current (IP)

Set the peak current of the main pulse welding.
(6) Pulse base current 1 (IB1)

Set the base current 1 of the main pulse welding.
(7)  Pulse base current 2 (IB2)

Set the base current 2 of the main pulse welding.
(8)  Pulse peak rising (Ipr)

Set the current rising of the pulse welding.
(9)  Pulse peak falling (Ipf)

Set the current falling of the pulse welding.
(10) Pulse rising time (Tipr)

Set the current rising time of the pulse welding.
(11)  Pulse peak time (Tip)

Set the peak current hold time of the pulse welding.
(12) Pulse falling time (Tipf)

Set the current falling time of the pulse welding.
(13) Pulse frequency

Set the frequency of the pulse welding.

IB1

> o
%

Tip Tipf

A
Y

Tipr

A
v

Freq

Figure 5.6 GE2 pulse wave elements
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5. Arc welding condition editing

5.3.4. Welding start condition — Exclusive setting for Fronius

(M

(2)

3)

Operation mode: Prog-Std/Prog-Pulse/CMT/JOB

Set the welding modes that are supported by the Fronius welder. Individual modes are explained
below.

- Prog-Std: Use the general welding program that is saved in the welder.

- Prog-Pulse: Use the pulse welding program that is saved in the welder.

- CMT: Use the cool metal transfer function

- JOB: Use the job saved in the welder.

Prog/Job number
Set one of the program number and job number that are saved in the welder.

Dynamic correction: [ 0]1% (Range: -5.0 ~ 5.0)

Set the dynamic correction value. When this value gets lower, strong and stable arc will be
generated and spatter will increase. When the value gets larger, softer arc will be generated
and spatter will decrease.

5.3.5. Welding start condition — Exclusive setting for ESAB

(1) Analog Active: Normal(Job Mode)/Analog Active(Feeding speed/Voltage setting reflected)

()

Set the welding mode that is supported by the ESAB welders. The details on individual modes

are as below.

- Normal: Uses the job saved in the welder. Does not reflect the feeding speed and voltage
setting.

- Analog Active: Uses the general welding program saved in the welder. Reflects the feeding
speed and the voltage setting.

Weld Data Number

Set the specific work data number, which will be used, of the work data numbers saved in the
welders. In case of Analog Active, it is possible to perform work while changing the feeding
speed and the voltage in the work data setting.

- HYUNDAI
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5.3.6. Welding start condition — Exclusive setting for ENM

(1) JOB mode: {Job mode off, Job mode active)

(2)

3)

(4)

5)

(6)

Set the welding mode that is supported by the ENWM AlphaQ welders. The details for individual

modes are as below.

- Job mode off: Welding will be performed after reflecting the feeding speed and the voltage
offset in the welder according to the synergic data.

- Job mode active: Welding will be performed by using the job data saved in the welder.

Welding mode
Set either to use or not use pulse welding.

Super pulse function
Set either to use or not use the super pulse (2 stage pulse) function for the pulse welding.

Job Nr. (synergic)

Enter one of the synergic numbers and job numbers as needed. Pressing the [Help] key will
make display a dialog box in which a job number can be set properly for the welding method,
material, gas, and diameter of wire.

Dynamic correction: [ 0] (Range: -40.0 ~ 40.0)

Set the dynamic correction value. If the value is small, a strong and stable arc will be generated
and the amount of spatter will increase. When the value is large, a smooth arc will be generated
and the amount of spatter will decrease

Lift arc start: {(Use, No use)
Sets whether to use the lift arc function when starting the welding. The use of the lift arc
function can reduce the occurrence of large spatters at the start of the welding.

5.3.7. welding start condition — Exclusive setting for Megmeet

(M

()

Operating mode: DC synergic / Pulse synergic / Job/ Free mode / Individual mode

Sets the welding mode that the Megmeet welder supports; the description for each mode is as

follows.

- DC synergic: The program of the general welding, stored in the welder, is to be used.

- Pulse synergic: The program of the pulse welding, stored in the welder, is to will be used

- JOB: The job stored in the welder is to be used.

- Mode proximity control (Free): To perform storing and calling by setting parameters and
options in the welder

— Individual mode: It is impossible to store and call the operating mode manually. This mode
can be used when the robot transfers the current and voltage.

Job number
Sets the job number that is stored in the welder and will be used.

HYUNDAI -
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5.4. Welding end condition

5. Arc welding condition editing

While the arc welding is set as digital, if the [F2: End cnd] key on the welding start condition dialogue
box is pressed, the welding end condition editing screen will be displayed as shown below.
However, if the arc welding setting is analog, it is necessary to press the [QuickOpen] key in the “ARCOF
AEF#=??" command to enter the editing screen.
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Run to

Cad

[l Jdog
inching

=
-
QuickOpen

Help

LT —_EE—

Arc welding end condition

Condition nurnber
Termination welding
End welding voltage
Downslope tirme
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Crater backward

<Mire retract>
RETRACT time

RETRACT

—

[

(Same ag starting condition, number can not be
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—
—

5

#

tRatin of welding power of welding

(0.0 cr/ming

Slope time

Crater time

Postflow

Enter the ending welding current cormpating to main welding current, [10 - 100]

Figure 5.7 welding end condition dialog box (Example of digital EWM)

Manual
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Wind o
adjustrment
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Soft
keyboard
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A

PREV/MEXT

After changing an item of the welding end condition, if the [ESC] key is pressed, the screen will move to
the welding start condition dialogue box without saving the changed content. If the [F7: Complete] key
is pressed, the changed content will be saved and the screen will move to the welding start condition

dialogue

box.

The ‘FTT level adjust’ of the end condition can be used only for GB2/GZ4/GE2, while other items can be
commonly used for welders.

The contents of individual items are as shown below.

(1) Condition number: [ 11 (Range: cannot change)
Display the welding start condition number. In case of the digital arc welding function, the end
condition number and the start condition number are managed together as one. Accordingly, in
order to change the end condition number, the start condition number needs to be changed. In

the end condition screen, checking is allowed only, while changing is not.

PH
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(2) End welding current / Welding power / Feeding speed

Arc welding

Name Unit Range Default

HRWI .

GB2/GZ4/GE2 E"‘c"u"r"r‘j:;”g % 10 ~ 100 70

MEGMEET

Fronius End welding % 10 ~ 100 70
power

ESAB End feeding % 10 ~ 100 70
speed

EWM End feeding m/min 0.0~25.0 7.0
speed

Set the current value that will be outputted when handling craters. Set the % amount against the main
condition (Welding current, welding power, and feeding speed of the start condition). However, For ENM
welders, set the same ‘m/min’ as the mainl condition,

(3) End welding voltage correction / Arc length correction

Name Unit Range

Default

HRWI

GB2/GZ4/GE2
ESAB/EWM

Fronius

End welding

voltage %
correction
End welding

voltage Vv
correction

End arc length

correction

50.0 ~ 150.0

-10.0 ~ 10.0

% -30.0 ~ 30.0

100

0

Set the voltage (arc length) correction value when handling craters. It is necessary to set the voltage that

needs to be outputted.

(4) Down Slope time (Crate Time): [ 0.10] sec (Range : 0.0 ~ 10.0)
Set the time for processing the current change between the main condition and the end
condition as a slope.

Welding
Condition

Figure 5.8 DownSlope time and crate time chart
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(5)

(6)

7)

(8)

9)

5. Arc welding condition editing

End condition time: [ 1] sec (Range : 0.1 ~ 10.0)
Set the time for maintaining the output value as set in the ‘current ratio’ item of the welding
end condition.

Burnback adjustment: [ 0] % (Range: -20 ~ 20)
Set for processing Burnback.

Gas postflow: [ 0.10] second (Range: 0.3 ~ 10.0)
Set the time for emitting the shied gas continuously even after arc is turned off.

FTT level adjustment (Can be set only for GB2/GZ4/GE2): [ 0] (Range: -50 ~ 50)
Set the Fine tip treatment adjustment value. Through this value, the amount of wire
agglomerated at the wire tip, after welding, can be adjusted.

Crater backward distance: [ 0] (Range: 0-100)

Sets the distance for the robot to move backward during the DownSlope time + Condition
sustaining time in the middle of the crater handling process; the speed will be determined
automatically based on distance and time.

(10) Retract time: [ 0] (Range: 0.0-10.0)

Sets the time for the robot to rewind the wire while performing the next movement after the
handling of the welding end process is completed; this will be used to prevent the start of the
welding while the wire is bent because of interference, or the wire is.in contact when the next
step starts.

(11) Retract speed: [ 0] (Range: 0.0-100)

Designates the wire feed speed for rewinding the wire when the welding is finished; the speed
will be set as the ratio against the maximum current.

} A HYUNDAI
17 ) HD Rosorics



Arc welding

5.5. Welding auxiliary condition - retry

In some cases, the arc cannot be generated due to impurities attached near the welding start point on
the base metal. When an arc cannot be ignited, the Retry function will allow a retry of arc ignition,
allowing the robot to work continuously without stopping.

While the arc welding is set as digital, if the [F1: Aux. cnd] key on the welding start condition dialogue
box is pressed, the welding auxiliary condition editing screen will be displayed as shown below.
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7 HEEy estarts »
Count =3 times Count = |3 timeg Window
FAun to N
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Moving Spd = |IDD cm/mir Moving speed = |50 mm/sec
|
Jog st = |— i = |— 1 Soft
Inzhing Reentr, /Path Dist, 3 mrm Welding speed ] cr,/min eyt
L‘—_ Shift Distance X = mm Overlgp condition setting [Tr_,
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Enter the wire winding time for retry and restart, (0,0 - 10,00]

? i —— i-_ I_il_liil_liuﬁ_ ﬁl

Figure 5.9 Welding auxiliary condition dialog box retry (Digital welders, Retry)

m Reference

® The retry function is to be performed when trying but keeping failing to turn on the arc. The
restart function is to be performed when needed to restart the arc welding after stopping in the
middle of welding being performed.

The item displayed on the left side of [Figure 5.7] shows the retry condition of the welding auxiliary
conditions. The contents of individual items of the retry condition are as shown below.

(1) Retraction time: [0] second(s) (Range: 0.00 ~ 10.00)
A retrial will take place when the arc is not generated after trying to feed the wire and perform
welding. This may cause the wire to be fed excessively when retrying. In this case, the wire and
the base metal may be in contact with each other, causing stick or moving the wire too close to
the base metal in a way that can cause arc generation instability. In response to the problem,
the system provides a function that creates a proper environment for welding by retracting the
wire before retrying. This function is used for setting the time of wire retraction. As long as its
value is not 0, the wire will be retracted and the torch will move before an arc generation
attempt.

(2) Retraction speed: [10] % (Range: 0 ~ 100)

This is used for setting the speed of wire retraction when retrying. The function may not be

supported on some welders. (Ex. Saprom welders)
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3)

(4)

(5)

(6)

5. Arc welding condition editing

Count: [5] time (Range: 0 ~ 9)

Set the count of retries to be applied when failing to turn on the arc. If failing continuously
within the set count, the robot will move back to the home position (The first arc ignition try
point, welding start point) and stops there.

Retry condition: [ 0] (Range: 0 ~ 32)

Enter the number of the welding condition to be applied when retrying to turn on the arc.
Welding will be performed according to the main condition (Including current and voltage) of
the welding start condition as entered for retrying. However, if the entered condition number
is “0”and if the operation mode is reentry, the retried welding will be performed according to
the main condition of the welding start condition that is being executed currently.

Retry mode: {Reenter, Shift, Weld Path)

Set the method for moving the torch for the retry. 3 setting modes are supported, and individual
methods for moving the torch are as shown below depending on their settings. Refer to Figure
5.8

A. Reenter
Retry arc generation after moving back to the previous step in case arc generation is failed.
Enter the moving distance to the distance during retracting/moving welding path during
the retrial mode. Set the moving distance to.‘Reentr./Path Dist.’ distance in the Welding
auxiliary condition retry setting menu. Follow the welding start condition for voltage and
current condition since the robot will step forward again after stepping back a certain
distance.

B. Shift
The robot will move set shift distance in retry condition of Welding auxiliary condition and
return to the arc generation step. The shift distance can be set in the front/rear, left/right,
and up/down directions based on the welding line. The welding condition for retrying is the
welding start condition in the retry condition item. When an arc is generated successfully,
the robot will perform welding after moving to the welding start point at the set speed.

C. Multi-direction

The first try will be made after moving along the welding line as much as the front/rear
direction distance among the distances set in the “Shift movement amount” in the retry
condition of the welding auxiliary condition. The second try will be performed after moving
the distance that considers the distances set in the left/right and up/down directions. In the
third try, the welding will be tried only after moving in the opposite direction of the
left/right direction of the second try.

In the fourth to sixth tries, the same work as the works done in the first to third tries will
be performed but along the distance two times longer. In the seventh to ninth tries, the
same work will be performed along the distance three times longer. Welding will start
according to the welding start condition of the retry condition item. When the arc
generation is successful, the movement to the welding start point will take place at the set
speed, while the arc is sustained, and then welding will be progressed.

Moving Speed: [100]cm/min (Range : 1 ~ 999)
It is the speed of torch to move to the retry point or to return to the welding start point.
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(7) Retraction movement distance.: [3] mm (Range : 0.00 ~ 99.99)
This is the distance that the torch will move when reentering if the operating mode is set as
reentry. The operating mode can be designated in the starting condition.

(8) Shift movement amount: Front/rear=[2], left/right=[2], up/down=[1] mm (Range : -99.9 ~ 99.9)
This is the distance that the torch will move if the operating mode is set as shift and multi-
direction.

2872

Figure 5.10 Reentry function sequence
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5. Arc welding condition editing

5.6. Welding auxiliary condition - restart

While arc welding is in progress, the welding work may be stopped for several reasons, such as arc off,
exceeding the welding current and voltage limits, lowering of gas pressure, shortage of wire, and coolant
errors. In these cases, if welding restarts from the stopped point, there may be some sections that are
not welded. The Restart function is for performing overlapped welding to make up for the sections, which
may not have been welded in the process.

The restart condition setting allows a necessary restart after the welding stops in response to some
specific reasons, such as arc off. When the welding restarts automatically without taking specific measures
after the welding work has ceased or when the welding work restarts after removing the causes of the
cessation, the robot moves backwards along the welding path for a certain distance before perfroming
welding again. As a result, there will be an overlapped section near the position where the welding had
stopped previously due to errors. This function prevents a section from being passed without being
welded after restarting following a cessation in welding.

Recard 2 . Manual
condition H iliarv cnnditinn output
. )) RETRACT time/speed = [ s |/ |WD # l
— <Fietry> <Fiestart> Yy 7
Count = |3 times Count =3 tirnes Windaw
Run to ;
Fetry CND = [T (Select startCMD Mo.)  RestatCND | = [0 (Selact start CND Mo,y | 2diustment
Cad Retry mode = (@) Reenter () Shitt () Weld Path  Overlap = |5 mm D
Mowing Spd = |WDU crm,/mir Moving speed = |50 mm/sec
|
Jog ist = i - i Soft
inching Feentr, /Path Dist, 3 mrm Welding speed =) crm/min el
L‘-_ Shift Distance X = mm Overlap condition setting [ i
_— B
— Y= mm Arc OFF = () Disable ()lgnore (7) Semi-auto (@) Autb
Z= mm  JLimit excess = () Disable (Z)lanare Semi-auto
QuickOpen User key
) Gas OFF = () Disable Semi-autn
H ] = Dizabl Semi-aut A'
I_’ Wire OFF () Disable emi-auto
Caalant OFF = () Disable () Semi-aut
e

J
HEEID Enter the wire winding time for retry and restart, [0.0 - 10.00] PREV/MEXT

4 lﬁiﬁiﬁl
Figure 5.11 Welding auxiliary condition dialog box (Digital welder, Restart)

Wire could be stuck to the base metal when welding is completed. The automatic stick removal condition
is for setting a function for allowing stick to be removed automatically.

The content per each item of the automatic stick recovery condition is as follows.

(1) Retraction time: [0] second(s) (Range: 0.00 ~ 10.00)

When the welding is restarted after being stopped, the wire may be fed excessively for many
reasons. In this case, the wire and the base metal may be in contact with each other, causing
stick or the wire may be too close to the base metal resulting instability of arc generation.
Responding to the problem, the system provides a function that creates a proper environment
for welding by retracting the wire before retrying. This function is used for setting the time for
retracting the wire. As long as its value is not 0, the wire will be retracted and the torch will
move before arc generation is attempted.
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(2) Retraction speed: [10] % (Range: 0 ~ 100)
This is used for setting the retraction speed of the wire when restarting. The function may not
be supported on some welders. (Ex. Saprom welders)

(3) Restart count: [5] time (Range : 0 ~ 9)
Designate the maximum number of times re-operating within same welding period. When this
number is exceeded, “E1274 Number of times re-operating within same welding period exceeded”
error will occur.

(4) Restart condition: [0] (Range : 0 ~ 32)
Enter the number of welding condition to be applied in the overlap range when restarting. When
needed to restart welding by overlapping, welding will be performed in the overlapped range
based on the main condition (Including current and voltage) of the welding start condition as
entered for restarting. However, if the entered condition number is “0”, welding will be
performed according to the main condition of the welding start conditions currently being
executed in the overlapped range.

(5) Overlap: [5] mm (Range : 0.0 ~ 99.9)
It is the welding overlap distance (Overlap distance) for restarting welding. The robot will move
back the overlap distance and start welding work again.

(6) Moving speed: [50] mm/second (Range: 1~999)
Set the speed at which the torch moves back to the overlap start point. It means the speed of
moving in the range of @ ~ @ as shown in [Figure 5.10] (Refer to Figure 5.13).

(7) Welding speed: [50] cm/minute (Range: 1~999)
Set the speed at which the robot moves from the overlap start point to the end point while
performing overlap. It means the speed of moving along the overlap length starting from @ as
shown in [Figure 5.13] (Refer to Figure 5.13).

When an error occurs while performing welding from the welding start point to the welding end
point (®), if the overlap condition is semi-automatic, the user needs to identify what have
caused welding to stop, and take care of the error. After the cause of the error is eliminated
(@), if the user presses the [START] button (®) to restart welding, then, the robot will move to
the overlap start point automatically at the speed set at [MOVING SPEED] (@). After moving to
the overlap start point, the welder will move, while carrying out welding, along the overlap
distance at the speed set at [WELDING SPEED] first and, after that, it will move at the normal
speed while performing. However, if an error occurs while performing welding in the overlap
area, the welder will restart welding at that point.

(8) Overlap condition setting
The bottom right of Figure 5.11 shows how to set the method for performing overlap if welding
stops in the middle of arc welding, due to some reasons, such as arc off(Arc off), limit exceeded,
gas off(lowering of gas pressure), wire off(wire shortage) and coolant off(coolant error).

A. Automatic
This setting is used to perform automatic overlap. It can be set only when the welding is
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5. Arc welding condition editing

stopped by arc off. When the arc is turned off during welding, the robot will not stop. It will
instead perform the overlapped welding according to the methods set in the restart options
of the welding auxiliary condition before performing the main welding work. However,
when the arc is turned off again while performing overlapped welding in the section, it will
be restarted at the position without overlapping.

Semi-automatic

This setting is used to allow the user to perform the overlapped welding. When events, such
as arc off, exceeding of limits, lowering of gas pressure, wire shortage, and coolant errors
occur, arc welding and the robot will both come to a halt. When the cause is removed and
the user presses the [Start] button, the robot will perform the overlapped welding according
to the methods set in the restart options of the welding auxiliary condition before
performing the main welding work.

At this point, if the user moves the robot to another position through a jog operation and
presses the [Start] button, the robot will move to the overlap welding position and perform
welding.

While the robot is moving, if the step forward/backward key is pressed, the restart information will be
initialized, preventing overlapped welding. Movement must be performed through the jog operation.

C

Ignore

This setting is used to ignore errors. When the setting is activated, the robot will move
continuously without stopping after the welding has ceased. This means that even when
the arc is turned off or the limits are exceeded, the robot will ignore these events and
continue. This operation can be performed only when restarting after the welding has
stopped due to arc off or exceeding of limits.

Inhibit

This setting is used to prevent overlaps. When events, such as arc off, exceeding of limits,
lowering of gas pressure, wire shortage, and coolant errors occur, arc welding and the
robot will both come to a halt. When the cause is removed and the user presses the [Start]
button, the robot will start and continue welding at the stopped position without performing
overlapped welding.

2. Eliminate cuses

1. Move by using the jog

' o

,3. Press the
' [START] key

Error Stop 4. Move to the
overlap point

automatically

<In the automatic operation mode>

// 5. Move on
<——oo

NN 1 h | NN

J
—»+— Overlap distance
<In the semi-automatic operation mode >

Overlap distance—k\<—

Figure 5.12 Restart operation sequence
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5.7. Welding auxiliary condition — Automatic stick recovery

When arc welding finishes, wire may stick to the base metal in some cases. In order to prevent this
situation, the welder will increase voltage temporarily as a prevention measure when ending the welding.
In some cases, sticking occurs even after taking the stick prevention measure. For this reason, the robot
controller sends the stick check signal to the welder after performing welding to check for sticking.

The auto stick recovery function is used to perform the stick recovery operation automatically when stick
is detected after welding to allow the robot to continue the work without stopping. When the function is
used, the stick recovery process will immediately supply a certain level of voltage when stick is detected.
The auto stick recovery will be repeated according to the set count. If stick occurs even after the stick
recovery process exceeds the set count, the TStick in progress; signal is outputted and the robot will
stop.

The following edit screen will be displayed when pressing [F1: Aux. cnd] key in  F[Welding start condition]
— [F2: End cnd]; dialog box while arc welding is set to digital.

Record L L tanual
condition Arc welding auxiliary condition Eeit
o <Auto Stick Recoverys
Count = [E tirmes
h . . " Wind
Aun 4o Stick recovery conditon = I ;Suﬂ%cetr;we\dmg condition nurnber, 0: Cutrent of current condition adJLnstr?w\gnt
Condition haold tirme = 2 3 D
(Help: When clearing deposition with high current, the deposition can be cleared with arc generated
| Jog but can be deposited again, Soft
|n.c_h|ng If this situation is repeated, min current condition rust be set for Mo, 32 and hemiee
L-: use Mo, 32 as an exclusive deposition clearing condition {Deposition clearing condition: 32)) [ EEEE e
QuickOpen User key
B &
_ ¥
Help PREYAMEXT

Enter the counter of frials for the auto stick recovery, [0 - 9]
’ lﬁiﬁiﬁl

Figure 5.13 Automatic stick recovery dialog box

The content per each item of the automatic stick recovery condition is as follows.

(1) Count: [2] time ( Range : 0 ~ 9 times)
It is the maximum number of times to repeat stick recovery processing. When the stick is not
recovered within the set count, a stick related error (“E1262 Wire stick being detected”) will be
output. As an exception, when “0” is set, the stick check will not be performed and the robot
will move to the next step directly.

(2) Stick recovery condition: [ 01 (Range:0 ~ 32)
This is the welding condition number used when handling the stick recovery process. When the
entered condition number is “0” the stick recovery process will take place according to the the
welding start condition that is being implemented.

-
HYUNDAI ;
» HD rosorics >"24




5. Arc welding condition editing

(3) Stick recovery time: [ 2] sec (Range: 0.00 ~ 9.99)
This is the time during which the stick recovery condition output is maintained. If this is set too
low, the stick recovery will not be implemented successfully.
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6.1. Weaving function

The weaving function is used to widen the width of the welding bead in the arc welding. The details of
the weaving function are decided by the weaving condition and the reference point. In the weaving

6. Weaving function

condition, the following options can be selected.

6.1.1. Weaving condition

While the cursor is placed on the WEAVON WEA#= command, if the [QuickOpen] key is pressed, the

weaving condition editing screen will be displayed as shown below.

Fecard = o
condition Weaving condition
{’ Condition number = il
— Weaving type = (@) Single () Triangle (O Ltype (i Circle
Frequency = |2 Hz {0Hz: Moving time application)
el Basic pattern (Wall direction = Left)
Lett distance = |25 rhrn
- Right distance = [2h i
n I Angle = [90 deg Offset angle = ID deg
inching Wall direction = (0) Vertical (O) Harizantal () Base on Torch
m
L_: Forward angle = |0 deg
T Boundary limit = (@) Enable () Disable
Range foving Time Timer (Weaving stop)
QuickOpen | = 8 [ .
I'. ) 2 =i s [0 s
— 3 = I s o s
4 =i s o s
Help ) o
Enter the weaving condition number, [1 - 32]

Figure 6.1 Weaving condition dialog box

The content per each item of weaving condition is as follows.

(1) Condition number: [ 11 (Range :1~32)

This is the number of the condition where the weaving operation setting is saved. By entering
numbers or by using the [SHIFT] + [t 1, [ | 1 keys, users can edit the relevant condition number

Manual
output

il

Window
adjustment

(3

Soft
keyhoard

Ey

User key

A.

PREV/MEXT

by moving to the previous or the next condition number of the current number.

(2) Weaving type: {Single, Triangle, L type, Circle)

Designate the weaving operation type. (Refer to 6.1.2 Weaving Form)

(3) Frequency: [ 2] Hz ( Range : 0.0 ~ 10.0)

Set the weaving frequency. The range of frequency is 0.0 ~ 10.0Hz. In case the frequency is set
to ‘0’, the moving time will be applied. (Refer to 6.1.3 Frequency)

(4) Basic pattern

Set the weaving operation pattern. (Refer to 6.1.4 Basic pattern)
Left distance: [2.5] (Range: 1.0 ~ 25.0mm)
Right distance: [2.5] (Range 1.0 ~ 25.0mm)

Angle: [90] (Range: 0.1 ~ 180.0° )

P HID fxsnea
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6.Weaving function

Wall direction: {Vertical, Horizontal, Base on Torch)
Offset angle: Designates the angle of inclination in the left and right directions from the torch
position when using the reference of the torch posture

(5) Forward angle : [0] (Range: -90.0 ~ 90.0° )

(6)

(7)

(8)

9)

It displays the weaving angle direction to the processing direction. In case this is set to 0° ,
proceeding direction and weaving direction will be at right angles to each other.

Boundary limit: {Enable, Disable)
Set whether to limit weaving trace by boundary of welding start section and end section. In case
this function is set to valid, weaving trace will be limited to the welding section.

Robot operation when weaving is stopped: {Move, Stop?

If the timer is set in the weaving pattern, the weaving operation stops at the left and right ends
of the weave. This menu sets whether the robot operation will continue to move or stop in this
situation.

Moving time: [ 1] (Range: 0.01 ~ 10.0 sec), Timer: [ 0] (Range: 0.00 ~ 2.00)

In case the weaving frequency is set to ‘0’, weaving will be executed in the moving time. Set
the moving time per each section and the weaving stop time between sections. (Refer to 6.1.7
Moving Time, 6.1.8 Timer)

When “Weaving frequency” is set, only the “Timer (Weaving Stop)” item can be configured.
The robot will perform the weaving operation for the time excluding the time set in “Timer
(Weaving Stop)” from the total time for the set frequency, and the weaving operation will stop
during the weaving stop time. The “Robot operation when weaving is stopped” setting will apply
whether the robot moves while weaving is stopped.

Weaving drive axis: {Robot, Additional Axis), additional axis no.: [1]

It sets whether the part to perform the weaving operation is the robot or an additional axis. If
an additional axis is selected, the robot will move as recorded, while only the additional axis will
move as much as the set distance and frequency to perform the weaving.

When an additional axis is selected, the additional axis designated in the “Additional axis no.”
item will operate to perform the weaving.

- HYUNDAI
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6.1.2. Weaving Form

Set the weaving pattern type as the following pictures.

Single Triangle L type Circle

Figure 6.2 Weaving pattern type

6.1.3. Frequency

"Frequency, means the weaving repetition cycle. When "Frequency, is set as‘0’, the repetition cycle
will be set based on ‘moving time’ not based on "frequency . In order to-set the repetition cycle based
on 'frequency, , other value, not ‘0’ should be set.

Frequency has something to do with the distances in lateral and longitudinal directions. When frequency
gets larger, the distances of moving in lateral and longitudinal directions will get shorter, reducing the
amplitude. On the contrary, if frequency gets smaller, the amplitude will get larger. If the weaving form
is triangular wave, the sum of the time for moving in the lateral direction and the time for moving in the
longitudinal direction is equal to the time for moving in the diagonal direction.
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6.Weaving function

6.1.4. Basic pattern

Set each element on the following pictures.

Left(wall) Angle : 0.1~180.0° Angle : 0.1~180.0° Right
direction Left/Right : 0.5~50.0mm Left/Right : 0.5~50.0mm d'ref“on
Welding ~~._ ]
start point \
Left ~ Welding Right
start point
Right Left (wall)
| 7 direction direction |
«——p :
Right : Left
(1) Wall direction: Vertical direction (2) Wall direction: Horizontal direction
_ A Wall direction
AN Offset; —
N\ angle " |
Torch direction
457" Longitudinal
v Angley
Lateral direction N
I
- I
| |
‘/H Lateral
(3) Wall direction: torch position standard
Figure 6.3 Weaving elements according to the wall direction
(1) Left direction distance: Sets the distance of the left (wall) direction.
(2) Right direction distance: Sets the distance of the right direction.
(3) Angle:

Sets the left (wall) direction and right direction angles as shown in Figure 6.2. The angle indicates
from the left (wall) direction to the right direction. But, this angle is ignored when using REFP 4.
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(4) Wall direction (Refer to Figure 6.3)

For setting to decide whether the vertical direction (Figure (1), the horizontal direction (Figure
(2)) or the torch position direction (Figure (3) will be used as the left (wall) direction. In general,
the vertical direction is used as the left (wall) direction, while the horizontal direction is mainly
used for a 180-degree weaving work that is to be performed on a flat surface. The left (wall)
direction for a weaving work that will be performed based on the torch position direction will
be set to be counterclockwise based on the weaving moving direction (The moving direction in
Figure (3) is outward bound direction, ®). In case of the weaving work based on the torch
position direction, it is possible to respond to all different left (wall) directions and also respond
to cases in which the left (wall) direction changes in the middle of weaving.

(5) Offset angle (Refer to Figure 6.3)
If the wall direction is set based on the torch position direction, the rotating angle for the
weaving surface is to be set based on the weaving moving direction (The moving direction in
Figure (3) is outward bound direction, ®). When 0 degree is set, the angle created between the
left (wall) direction and the right direction needs to be cut in half.

(6) Forward angle
This is the angle of the weaving oscillation direction relative to the welding line. The possible setting

range is -90.0° —90.0° .
When the angle is set to 0° , weaving will be performed at the right angle to the welding line.

Sight Proceeding direction

-/I(
Ly
U

Forward
angle

o~
Ay

S Forward
\ angle
~

Figure 6.4 Weaving forward angle

(7) Boundary limit

In case of a weaving work whose moving angle is not 0 degree, the weaving work may step over the
boundary of the weaving range at the start and end sections of it. It is required to set whether to allow
weaving to take place while not crossing the range boundary by restricting the boundary of the range
by setting the boundary limit.
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NN
aae

When the boundary limit is
<Enable>

 — — — — — —

NN
VYV

When the boundary limit is
<Disable>

6.1.5. Weaving section setting

(1) Robot operation when weaving is stopped
If Timer (Weaving Stop) is set to a value other than “0” in the weaving section, the weaving
pattern will stop at the end of the weaving section for that time. This menu sets whether to
move the robot in this situation.
If “Move” is selected, the operation shown on the left in the figure below will be performed, and
if “Stop” is chosen, the operation illustrated on the right will be performed.
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Robot moves when weaving is
stopped

Robot also stops when weaving is
stopped

(2) Moving time
This is an item that will be used for setting the weaving repetition cycle when the "frequency, value is
set as ‘0’. As shown below, the moving time for individual ranges can be set. The range for the weaving
work will vary depending on the types of weaving. Accordingly, the time set for a range where the set
weaving type is not applied will be ignored (Ex. No. 3 and 4 in case of “Single”).
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Other wall direction

Other wall direction

Other wall direction

Other wall direction

Single Triangle L type Circle
Figure 6.5 Moving section per each weaving pattern
(3) Timer
(4) It sets the weaving stop time at the end of each section, as shown in the figure below. This item

(5)
(6)

(7)
(8)
9)

also applies when the weaving frequency is set.

When the weaving frequency is set, the robot’s moving time during the weaving cycle will be
fixed as follows.

Robot moving time = (1 / weaving frequency) — total time of the timer

(10) Caution: If “Robot operation when weaving is stopped” is set to “Move,” the movement trajectory

does not stop.

(11) A straight line will be formed, as shown in the figure below.

Only weaving will be
stopped temporarily

Trace form for designating the timer

Figure 6.6 Example of trace in case timer is designated

Caution: If “Robot operation when weaving is stopped” is set to “Stop,” the movement trajectory will also
end. Even in this case, the robot movement speed will be the same.
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6.Weaving function

6.2. Reference point function

In order to carry out weaving, it is necessary to secure weaving coordinates that will determine the
position of the weaving form trajectory, as explained in 6.1 Weaving function. The set weaving
coordinates will be used to set the details of the weaving function.

When the weaving motion is started, the Z-axis of the robot coordinate will be placed in the direction of
the wall. The position of the approaching pose of the welding start point and also the proceeding torch
direction in the welding section are used to allow the weaving coordinates (rectangular coordinates) to
be generated automatically.

However, in some cases, it would be impossible to create weaving coordinates depending on the position
of the approaching pose of the welding start point, the type and position of base metals, and also when
the set weaving coordinate needs to be changed (Ex.: If the angle between the wall direction and other
direction is not 90 degrees).

In such cases, the reference point function can be used to generate weaving coordinates as desired in a
way that can match the weaving type with the base metal.

m Reference

® \When setting the weaving condition as [Basic pattern] — [Wall direction] based on the “Base
on Torch”, REFP commands other than REFP 3 (Reference Point 3) are not used.
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6.2.1. Type of reference point

Q)]

()

3)

(S : Welding start point

| Wall direction | (B : Welding end point
A
Weaving
trajectory t-~_ Proceeding direction
Sh }\ G

| Other wall direction

Figure 6.7 Weaving coordinate

REFP 1 (Reference Point 1)

REFP 1 is a command for designating the wall direction of the weaving coordinate. When the
wall direction is not designated specifically, the robot will perform the weaving work while taking
the vertical direction as the wall direction. Accordingly, if the wall direction is not the vertical
direction, this command should be used to designate the wall direction.

Method of use: Record a point on the wall direction surface of the workpiece as REFP 1. The
wall direction surface can be determined by using the point and the welding path (linear line ®
®). When only the REFP 1 command is used, the other direction can be set by rotating them
according to the angles of their basic patterns based on the proceeding direction of the decided
wall direction.

REFP 2 (Reference Point 2)

REFP 2 is a command for setting the weaving trajectory in either of the spaces of the surface,
which decides the wall direction.

Method of use: Record a point in the space above the surface where the weaving will be
performed as REFP 2. Figure 6.8 shows an example of a weaving coordinate that is set by
recording REFP 2 in the space between the two base metals. When only the REFP 2 command is
used, the other direction can be set by taking the Z-axis of the robot coordinate as the wall
direction.

REFP 3 (Reference Point 3)

REFP 3 is a command for designating the weaving proceeding direction for stationary weaving
in which the robot stops while the positioner rotates.

Method of use: Record as REFP 3 a point on the linear line that shows the proceeding direction
at the position where the robot stops. The robot will perform weaving in the vertical direction
to the line that is created by the welding start point and REFP 3.

HYUNDAI -
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Example of use: After the teaching of REFP 3 is performed, the teaching for the welding start
and end step positions need to be performed. The moving speed needs to be set by using time
(Caution: An error will be generated without the weaving work being performed if REFP 3 is not
designated)

(4) REFP 4 (Reference Point 4)
REFP 4 is a command for setting the angle between the wall direction and another direction.
Figure 6.8 shows an example of the angle being set at 90 degrees. If the angle is designated by
using the command, the value set through [Basic pattern] -) [Angle] will be ignored.

Wall direction

Proceeding direction
(Welding path)

Wall direction

Approach point: A
i Step on the verge )
el N~ of starting weaving < ® REEP 2
REFP 1
Other wall
. direction
Other wall direction >

Figure 6.8 Weaving direction and reference point
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REFB 2

Walll direction REFB 2

Proceeding.,:E

Approach point direction

"“Approach point I

Horizon
direction I Horizontal
. direction
I
<In case REFP 1 is required> ! <In case REFP 2 is required>
o 1.: Start point I Wall direction -+ Start point
Wall direction 0 : End point U : End point

(Virtual) Proceeding | """""
e o direction . i
' o REFB 3 |

[ Horizontal direction

Same location | Difficulty in angle

Wall direction : measurement
Stop weaving |

Horizontal

Same location direction |
<In case REFP 3 is required> I <In case REFP 4 is required>

Figure 6.9 Application per each reference point type

m Reference

® REFP 1: Set the distance to the welding path to at least 5mm.
® REFP 2: Set the distance to the wall direction to at least 5mm.
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6.Weaving function

® REFP 3: Set the distance to the start point to at least 5mm.
® REFP 4: Designate an angle if it is difficult to measure the weaving pattern angle.

6.2.2. Reference point editing
(1) Reference point recording (hidden pose method)

M Move the reference point by using the jog key to the location for the recording.

@ Move the cursor to the location (the step immediately previous to the WEAVON command
in general) where the reference point is to be recorded.

® Record the reference point (entering the pose variable) by pressing [User key]l — [REFP]
key.

(2) Reference point recording (pose variable entering method)
@D Record the reference point command by pressing the [Command input] — [Arc] — [REFP]
key.
@ Enter the reference point number according to the types of reference points.
(3 Enter the pose variable that will be used as the reference point location.
(3) Reference point movement
Since the reference point is a location to decide the weaving type, the robot will not move to
the reference point for general playback. However, execute the- following procedure for

confirming and changing the reference point location.

@ Place the cursor on the reference point command.
@ Move to the reference point after pressing the step forward key. .

At this moment, the type of interpolation should be linear line, and the conditions, such as
moving speed, tools, and AC should be used as recorded in the weaving section start step.

(4) Reference point location edit (hidden pose method)
@M Place the cursor on the reference point command.
@ Move to the reference point location to change using Jog key.
® The reference point location will be changed after pressing [SHIFT] + [POSE.MOD] key.

(5) Reference point command delete

D Place the cursor on the reference point command.
@ The reference point command will be deleted after pressing [SHIFT] + [DEL] key.

(6) Reference point number change
M Place the cursor on the reference point command.
@ Click [ENTER] key.

® Enter new reference point number and press the [ENTER] key.
@ Change the reference point number by pressing the [ENTER] key again.

- HYUNDAI
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/. Welding data monitoring Arc welding

While the arc welding is being executed, it is sometimes necessary to check the instructed values for the
current and voltage transmitted from the robot controller to the welder and the actual transmitted current
and voltage values from the welder to the robot controller. In this process, the arc welding data
monitoring function can be used to check the arc welding related data in real time while the welding
work is being executed.

The manufacturer’s controller provides 3 types of monitoring functions for monitoring the welding data.
1) Monitoring in detail: Can check all the available data
2) Wide screen monitoring: Can check all the available data in large characters

3) Wave monitoring: Can check the welding current/voltage waveform, and their related data

When it comes to the above 3 monitoring methods, it is possible to shift among different monitoring
screens by pushing the [F5] key.
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7.Welding data monitoring

7.1. Arc welding data monitoring in real time

7.1.1. Monitoring in detail

This function is used for checking data related to arc welding. As the information may vary depending
on the type of the set welders, the relevant monitoring window may also vary depending on the type of
the set welders. When there is an error in the communication with the welders or the communication
channel is not connected, the “Welder error code” or “Welder communication state” section will be
displayed in red. For the GB2/GZ4/GE2 welders, the following data can be checked via the detailed data
monitoring function.

Record 5 ik tanual

ol = - -
cnnﬂtmn [P] Prograrn | 1 Gtep/Fune G Unit[0] | 5" Mech A cd [ Man, spd|  TI output

: ,‘) 0oa =241 ALL MECH | [0JHAODG-04 CART, B¢ 200mm/s

i MOWE P.5=60% A=1.T=1 CFi e

Arc welding data

FobotHAOOG-04, Gaxes. dsteps Limit |Zommand  Eic. Window
adjustment

Run to

51 MOWE P S=80%.A=1,T=1 2)-—-#(3
52 MOWE L5=200mm /s,4=1,T=1 (6)--- (7200 v (8,0 v D
Cad WE VTN WEWH=] ((0--- &[T 301pm
. BRCON ASF#=1 T3/A0 [LIR02/BO0MI/ES
B jog  [B3 MOVE LS=I2mm/s A=l T=] [L93yn, Cade:00dd Soft
inching ARCOF ASF# Ma welding keyboard
= WEAVOF
L-: 54 MOVE L S=300mm/s,A=1,T=1 B
o END
QuickOpen User key
K A'
=
[
Help [ I PREV/NEXT

Figure 7.1 Arc welding Monitoring in detail

(1) Actual welding current outputted in the welder (A).

(2) Welding current limit. Indicate as ‘---" in case arc limit monitoring function is not used.
(3) Command welding current outputted from the robot to the welder (A).

(4) Arc short circuiting frequency for 1 sec.

(5) Actual welding voltage (V) generated from current welder.

(6) Welding voltage limit. Indicate as '--.-' when not using the arc limit monitor function.
(7) Reference welding voltage offset value (V) generated from the robot to the welder.
(8) Offset value + synergic voltage. In other words, target output voltage (V).

(9) Current value (A) that drives the actual feeding motor.

(10) Indicated as “--.-” when the feeding motor arc limit monitoring function is not used.(A)
(11) Feeding motor rotation speed (rpm).

(12) T: command send frequency, R: command receive frequency.

(13) R: retry frequency, B: busy detection frequency, N: NG frequency, E: error frequency.
(14) Welder error code.

(15) Synergic code delivered via welder.

(16) Welding procedure
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Arc welding

7.1.2. Wide screen monitoring

When the welding data wide-screen monitoring function is used, the teach pendant will show the welding
data as shown below. With the wide-screen monitoring function, some important data of [7.1.1.
Monitoring in detail]l will be indicated in large fonts. The window for the function can be designed in a
way that it will pop up automatically in the middle of welding. It is possible to monitor the data only when
performing the welding work. Refer to ’7.1.4 Operation’ for details for setting the automatic window
pop-up for the wide screen monitoring.

eI S THON e EEMANUAL e e FORESS P e

condition (Bl Program | = Step,/Fung [ Unit[0] | 5" Mech | 14 Crd [ Man, spd|  TI DU
: /) uoj} =2/2 ALL MECH | [0]HAODG-04 CART, |El< 200mmy/s ‘ ‘ T
& MOVE P 5=R0% A=1.T=1 TEf I s 2
Robot:HADDE-04, Baxes, dsteps Window
Aun to adjustment

=1 MOVE P, 5=60%,4=1,T=1
=52 MOVE L, 2=200mm,s,4=1,T=1 D

Gad WEAVON WEVA=1
. BRCON ASF#=1
B g 53 MOVE L.5=12mm/s. &=1.T=1 Soft
inching ARCOF ASFR keyhoard
— Arc welding data 57
L‘: Current oltage Welding in step
Command : 300 A 0 o Vv No welding

i Feeding motar Feeding motor
o Current’WA WV | ?I 0 A | 3.0 rrM e

L' Limit : 4 oy | . A'

Help | I FREV/NEXT

7 ] o0
-} release in detail |M input  [ee  setting

Figure 7.2 Arc welding wide screen monitoring.
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7.Welding data monitoring

7.1.3. Wave monitoring

Through the Wave monitoring, the information related to the waveform of welding data will be displayed,
making it possible to grasp instant information as well as past information of welding at one glace. The
function will help filter out the current and voltage supplied by the welder, and will display their
waveforms. The function will also show the average of the current/voltage values calculated in one
welding process (ARCON-ARCOF) and also their deviation. In addition, this function will display the upper
and lower limits of the current and voltage set in the welding start condition as well as the time during
which the limits are exceeded.

The waveform monitoring function makes it possible to make the waves larger and smaller and move
them in the left or right direction. Moving the wave will make it possible to check the wave created up
to 100 seconds earlier within the range of 0 ~ 500 A or 0 ~ 50 V. Refer to [7.14 Operation] for operation
description.

Record |50 2 - - B Manual
condition | (B Pragram | =] Step/Func 08 Unit[0] | & Mech 1, Crd [z Man, spd)  TI output
= o001 =30 aLLMECH | oiHaoe-04)  ceRT,  |E< 200mmys

& MOVE P 5=60%,A=1.T=1 ol g B

Windaow
adjustment

(3

Soft
keyboard

Robot:HAODDE-04, Baxes. dsteps
1 MOVE P S=F0%, A=l T=1
52 MOVE LS=200mmy/s, A=l T=1
Cad WEAVON WEVH=1
 ARCOM ASF#=1
Boog  [53 MOVE LS=1Zmm/s A=1.T=1
inching ARCOF ASF#
= WEAVOF
= 34 MOVE LS=300mm,/s,A=1,T=1
T END

Run to

[Frans=

QuickOpen User key

. i
g A

\
Help \ | PREV/NEXT
.r?

Figure 7.3 Arc waveform monitoring

(1) Average:
Averages of current values as well as voltage values. Values accumulated through one single
welding process.

(2) Deviation:
Deviation in current values and voltage values. Values accumulated through one single welding
process.

(3) Limit Overtime:
The time that the upper and lower limits for the current and the voltage are exceeded. Values
accumulated through one single welding process

(4) Time/cell:
The graph shows the time of 1 cell. Currently, there are 4 cells, making it possible to check the
results of welding performed for 10 seconds.
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Arc welding

7.1.4. Operation

The welding data monitoring screen can be selected by accessing F[F1]: Service, — T1:
Monitoringy; — T12: Digital Arc Welding Datay .

There is another way of selecting the screen. Users need to split the screen by using the [Window
adjustment] key on the basic screen first before accessing T[F1]: Content sel; — T12: Digital Arc Welding
Datay .

When the monitoring function needs to be run, the ‘Monitoring in detail’ function will be executed
basically. It is possible to shift among the monitoring functions by using the [F5] key. The shifting will
repeat in the order of ‘Monitoring in detail’ —'Wave monitoring’— ‘Wide screen monitoring’ —’
Monitoring in detail’---.

In order to use the automatic pop-up for the ‘wide screen monitoring’ function, it is needed to access
F[F2: Systeml; — F4: Application Parameters; — T2: Arc Welding; — T16: Automatic activation
of monitoring during the welding; and set it as “Enable”

The upsizing function in the welding wave monitoring function makes it possible to move the waves to
examine the past (left) and future (right) as well as the high current/voltage (up) and low current/voltage
(down) and compare with the current state. In order to move in a desired direction, touch the wave
monitoring screen to activate it, and then press the [Up/Down/Left/Right] cursor. Then, the graphs will
move. If it is necessary to move farther in the past (left) or future (right) direction, you can move at a
scope 10 times wider.

Press [SHIFT] + [UP] to look at waves in detail and press [SHIFT] + [DOWNI to look at waves in an overall
pattern. In order to look at the current data in the while examining at the past data, press [ENTER] to go
back to the current screen

P HID fxsnea



7.Welding data monitoring

Figure 7.4 Arc welding waveform monitoring upsizing function

7.2. Arc welding data autosaving

This function is used to automatically save the arc welding data in text files. It is a useful function to

manage the history of the arc welding works and relevant past data. In order to activate the function, it

is necessary to set “Enable” in F[F2: Systeml; — F4: Application parameter; — 72: Arc welding; —
F18: Saving welding data during the welding

The data related to the current/voltage sent from the welder and additional data, including welding start
time, end time, and condition along with statistical data, such as average, deviation, and quantitative data
will be saved automatically. The process starting from the generation of the ARCON command to the
stage of arc off will be considered as one cycle of welding. In each cycle, data will be saved in the following
format. The saved statistical data will correspond to each welding cycle. The types of data are as shown
below.

2013_05_07_ArcWeldingData.tct ———

W.S:2013-05-07 11:56:48 Welding start time
Cond: 2. Cur:210.0, Vol:100.0 Welding condition number, current and voltage
Limit Cur:210/170, Vol:30/21, Feed:-/- Cufrent, voltage, feed motor current upper and lower limits
P/S/F: 0001/0003/0000 Program, Step, Function
Curr Volt B

39.9 4.3

69.3 5.9 >_We|ding current

and voltage

2114 20.2

211.9 20.7 _J

Avr:209.7/19.6, 5td:3.8/0.3, Quality(2):100/100 Average, deviation and quality
Rtr:0 Rst:0 ASR:0 Retry, restart, stick recovery
W.E.:2013-05-07 11:57:00 Welding end time

Figure 7.5 Saved arc welding data

One single text file containing the data will be saved into a specific folder in the teach pendant every day
(ResidentFlash¥bin¥ArcWeldingData). The file name will be yyyy_mm_dd.ArcWeldingData.txt. If the file
name is changed, it could be impossible to use the welding data check program that is provided by the
manufacturer. It is recommended to maintain the basic name of the file.

Considering that there is a limit to the memory of the teach pendant, files will be deleted, starting with
the oldest, automatically when there is not enough free memory left in the teach pendant. In addition, if
there are some files that are old, they will be deleted automatically. Thus, it is recommended to make
backup files periodically if it is necessary to keep the history of the arc welding works.

H HYUNDAI
ROBOTICS
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The stored welding data will exist in text form, making it difficult to locate and understand the desired
data at first sight. In order to overcome such inconvenience, the manufacturer provides the following two
methods to help users to easily find the desired welding data and understand the located data at first
sight.

1. PC-based arc welding check program
2. Arc welding data management function (for teach pendants, refer to 7.3 Arc welding data
management function)

The PC-based arc welding data check program makes it possible for the user to check the backup files
easily through a PC or a laptop computer. Users can search desired welding data by using the search
parameters, such as welding time, welding condition, program and steps after selecting the desired
welding file. In addition, the searched welding data will be visualized in graphs, allowing the users to
check them intuitively. The welding data will also be compared with visual tools, making it possible to
make a comparison with the past data.

Arc Wielding Data =X
W Data I SRAZHaY ISRz au [ Prog &4 I Step 2 [ Quality 2% [ Rr [ Rst [ Asr
Load a file
Sl it T
= 1
I Compare
I™ Quick Loading

BERAT BEEA Prog,/Step/Func EEEL MAEM2E ESHA
A3-T5- FiH Cond 2 Cur TG0 Vol T k d-T15/T 4. Cualitgt 23100100 Fitr: 0 Figt:l
5 B o L 5, B

Al ! Lurlisy. voluy 5 L
== T P ¥ all
| i ] _ 124 15 Qult2
015 1029 18~ 009" e ] 44 1/1 7 Quality2
-0b-12 10:29: ond 5 2l RS/ 03/ Ty
Cond: 2, Cur'MSg0

Current
a0

Figure 7.6 PC-based arc welding data check program

In order to use the program, the manufacturer should be contacted. Refer to the last appendix of the
manual for the method regarding the use of the PC-based arc welding data check program.
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7.Welding data monitoring

7.3. Arc welding data management function

This function allows for the loading of stored arc welding data files into the teach pendant and also
provides data search and display functionality in visual tools. In addition, this function provides support
in setting the reference data that will be used in [7.4 Arc welding data quantification function]. In order
to use this function, there should be at least one stored welding data file in the teach pendant.

It is necessary to set the monitoring window as the arc welding wave monitoring window, and then press
the [F5: Data management] in manual mode to bring up the arc welding data management dialog box.

Fecord [0 2 . . s Manual
condition | (8] Program | o7 Step/Func B2 Unit[0] | £ Mech 1 Crd [g= Man, spd|  T1 output
=Y oont =3/0 ALLMECH | [0IHAGDE-04 | CART.  |El< 200mm,s
- MOVE P.5=60%.4=1.T=1 I
Fun to Robot:HAODE-04, Baxes. dsteps Window
51 MOVE P.5=60%.4=1.T=1 adjustrnent
52 MOVE L.S=200mm/s A=l T=1 D
Cad WEAVON WE V=]
, ARCOM ASF#=1
B g [53 MOVELE-12mm/s,A=1T=1 Soft
inching ARCOF ASF# keyboard
= WEAYOF —
l:_ 54 MOVE L 5=300mm,/s,A=1,T=1 ==
: END
QuickOpen User key
= A.
(-
\
Help \ | PREV/MEXT
./?

Figure 7.7 Arc welding data management function entering screen

- HYUNDAI
7-9 ) H D rosorics



Arc welding

The arc welding data management dialog box is configured as below. The “A” section determines the
type of file that will be loaded and also shows the list of files. The “B” section is used for entering the
parameters that are needed to search the welding data. The “C” section is used to save the reference file
that will be used for the arc welding quantification function. The “D” section displays the description of
the current mode of the setting. The “E” section displays the list of welding data stored in the loaded file.

Arc 2% dloje el

# | Time(hh, mmm,ss) [ ]Cond [ JProg [ ]Step [ |Quality [ |Rtr [ ]Rst
W - [BwE I M [T [] fer
[[[ ]SetRef  Cond Mum: [T Serial num: [] [) ZC: ol 2= & =35
Welding Time ond Prog,; Step/Tunc T TS et
19 Cond: 1, a1 [ ~
K ond: 1, Cori30.0 0.0, NI
09:49:10~09:49:12  Cond: 1, 30,0 ZDDI/DDH 0001 Aur 300,0/20.0, Std:0.0/0.0, Result{000%:-1.0
09:49:13~09:49:15  Cond: 1, :30,0 01,/0015,/0001 £wri300.0/20,0, Std:0.0/0,0. Result{000):-1.0
09:43:16~03:49:36 Cond: 1. 1300 200 /DU]E/UUUD A 300,0420,0, 5td:0,0/0,0, Result{000):-1.0
09:49:37~09:50:03 Cond: 1, :30,0 2001,/0025,/0001 Awri300,0/20,0, 5td:0,0/0,0, Result(000):-1,0
09:50:10~09:50:23  Cond: 3. 1350 2001,/0034,/0000 Sy 300,0/20,0, 5td:0,040,0, Result{D00):-1.0
09:50:30~09:60:60 Cond: 3, 35,0 2001,/00400000 Awri300,0/20,0, 5td:0,0/0,0, Result(000):-1,0
09:50:55~09:50: 58 Cond: 3. 35,0 2001,/00460000 A 300,0/20,0, 5td:0,040,0, Result{D00):-1.0
09:50:59~09:61:03 Cond: 3, 35,0 2001,/00500000 Awri300,0/20,0, 5td:0,0/0,0, Result(000):-1,0
09:51:05~09:51 29 Cond: 3. ‘360 2001,/0054,/0000 Aeri300,0420,0, 5td:0,0/0,0, Result{D00):-1.0
09:51:30~09:51:43 Cond: 3, 35,0 2001,/0061,/0000 Awri300,0/20,0, 5td:0,0/0,0, Result(000):-1,0
09:51:45~09:51:55  Cond: 3, ‘350 2001,/0065/0000 Ari300,0420,0, 5td:0,0/0,0, Result{D00):-1.0
09:52:22~09:62:24  Cond: 1, :30,0 200100030001 Awri300,0/20,0, 5td:0,0/0,0, Result(000):-1,0
09:62:25~09:62: 2? Cond: 1, 1300 2001,/0007/0001 Aer300,0420,0, 5td:0,0/0,0, Result{D00):-1.0
09:52:28~09:62:30 Cond: 1, :30,0 L0 2001,/0011,0001 Awri300,0/20,0, 5td:0,0/0,0, Result(000):-1,0
09:62:31~09:52 33 Cond: 1, Cur:30,0, ¥al:-3.0 . 2001,/001540001 A 300,0420,0, 5td:0,0/0,0, Result{000):-1.0
09:52:34~09:52:64  Cond: 1, Cur:30 0, Val:-3.0 200 /DU]E/’UDDD Awri300,0/20,0, 5td:0,0/0,0, Result,000):-1,0
09:52:56~09:63:21  Cond: 1, Cur:30,0, Vol:-3.0 200100250001 Awri300,0/20,0, 5td:0,0/0,0, Result(000):-1,0
09:53:28~09:53:47  Cond: 3, Cur'35,0, Yol:-6.0  2001/0034/0000 Aweri300,0/20,0, Std:0,0/0,0, Result{000):-1,0
09:53:48~09:64:08 Cond: 3, Cur:35,0, Val:-3.0 200100400000 Awri300,0/20,0, Std:0.0/0,0, Result{000):-1,0
09:54:13~03:54 15 Cond: 3. Curi35.0, Yol:-8.0  2001/0046/0000 Awri300,0/20,00 Std:0,040,0. Result{D00):-1.0
09:54:18~09:64:21  Cond: 3, Cur:35,0, Val:-30 200100500000 Awri300.0/20,0, 5td:0,0/0,0, Result{000):-1,0
D954 20-09adie] Cond 3 Curded vol-80 ZO0L/O0SA/O000  AwiB /200 SUHO0/00 Rosutioany-1 0 v

Figure 7.8 Arc welding data management function entering screen

7.3.1. File loading and comparison function setting (“A” on the screen)

There are two main types of files that can be loaded by the arc welding data management function. The
files of the first type are the automatically stored arc welding data. In order to load these files, it is
necessary to check “Data” of the “A” section. The files of the second type are the reference files that are
set for the quantification of the arc welding results. In order to load these files, it is necessary to check
“Ref” of the “A” section. When it is checked, the list of the files stored in the specific folder in the teach
pendant will be loaded and displayed on “File” of “A” section. Select the desired data from “File” of the
“A” section and press the “List up” button. The welding data stored in the relevant file will be displayed
on the “E” section.

HYUNDAI .
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7.Welding data monitoring

7.3.2. Search condition setting (“B” on the screen)

In the “B” section, it is possible to set conditions that makes it possible to load data that satisfy specific
conditions when loading the welding data stored in files by pressing the “List up” button. In order to use
specific conditions, it is necessary to activate the relevant conditions by selecting their checkboxes. In
“Cond,” it is possible to designate a welding condition number in order to load only some of the specific
data of welding works performed using specific welding condition numbers. In “Prog” and “Step”, it is
possible to designate the loading of data from welding works performed in some specific programs and
steps. In “Quality”, it is possible to load some specific welding results that are lower than the designated
value when the arc welding results are stored by using the quantification function. In “Rtr”, “Ret”, and
“Asr”, it is possible to load only the result data of welding works for which retry, restart, and stick
recovery were performed. If multiple conditions are set at the same time, only the data that meet all of
the conditions will be loaded.

7.3.3. Reference file designation (“C” on the screen)

The “C” section is for designating reference files that are to be used for the quantification of welding
results. In order to designate the desired welding data as the reference file, it is necessary to select “Set
Ref” in “C” and then designate the condition number that needs to be used as well as the serial number.
Then, it is necessary to enter by pressing the [ENTER] key after focusing on the desired data. The file will
be saved in the form of RF_xx_yyy.txt. (xx for condition number and yyy for serial number)

7.3.4. Current mode indication (“D” on the screen)

The “D” section shows the current mode. The arc welding data management function can be operated in
two modes. One is “Data load and drawing” and the other is “Reference data setting.” In the “Data load
and drawing” mode, if the data in “E” are selected, graphs will be shown on the wave monitoring screen,
and in the “Reference data setting” mode, the selected data will be saved as the reference file.

7.3.5. Welding data list (“E” on the screen)

The “C” section shows the list of stored welding data. The list displays additional information, such as the
data that will be used for searching, the condition, the current and the voltage as well as the average
current and voltage. It will also indicate the state of the relevant data. Up to 100 welding data will be
displayed on the screen. The welding data to be omitted in “E” can be checked by using the search
condition of “B.”

- HYUNDAI
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7.3.6. Welding data comparison

The arc welding data wave monitoring function can be used to compare two different welding data.
Select “Comp” in the “A” section and select one of the welding data in the “E” section, the welding data
currently displayed in the wave monitoring screen and the currently selected welding data will be
displayed in comparison.

In order to compare two past data, not including the current data, it is necessary to deselect “Comp” in
the “Data load and drawing” mode. Instead, select and visualize the targeted data in the wave monitoring
screen, and then select “Comp” and then select another desired past data in order to make a comparison
on them. It is also possible to compare reference files and other welding data.

Record |50 2 - - B Manual
condition | (B Pragram | =] Step/Func 08 Unit[0] | & Mech 1, Crd [z Man, spd)  TI output
=N 000t =30 SLLMECH | [0JH#006-04|  CART. | 200mmys
& MOVE P_5=60%, A1, T=1 ol Ly
B | "COD TR TOL - FASETH a;’}’&lﬁ'&‘;“m
51 MOWVE P.5=50% 4=1.T=0 D
Ciﬁ)(i 52 MOVE PL5=50% A=1.T=0
53 MOVE L.5=500mm/s,4=1,T=0
", | ARCOM ASF#=1 Soft
inching |24 . MOVE L.S=10mm/s.A=1.T=0 keyboard
- ARCOF ASF# e
fe=t 55 MOVE L.S=500mmy/s,4=1,T=0 2is
T 56 MOYE L.5=500mm/s,4=1,T=0
57 MOYE L.5=500mm/s,4<0,T=0
QuickOpen . ARCOMN ASF#=1 User key
— 58 »MOVE L.S=10mm/s.A=1.T=0
: ARCOF ASF# A'
S 59 MONE L,5=500mm/s.A=1,T=0
Help } | PREV/NEXT

Figure 7.9 Arc welding data comparison function
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7.Welding data monitoring

7.4. Arc welding result quantification function

The manufacturer provides the arc welding result quantification function to evaluate the quality of the
arc welding works in a quantitative manner. This function converts the welding results into numeric
measurement ranging from 0 to 100 by using the existing welding data, and stores the data in the relevant
stored file. In order to use the function, users should get assistance from engineers. It is necessary to
contact the company for help.
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7.5. Sensor-based arc welding data monitoring function

This function enables different monitoring functions by sending data from power and voltage sensors to
controllers. In general, a welding machine that is connected through digital communication sends welding
current and voltage to controllers, whereas the one that is connected through analog communication
doesn't send the welding data. For some digital welding machines, the sent data are way distorted
(different from the original one) and its sending cycle is slow, making it unsuitable for functions. This is
the sensor-based arc welding data monitoring function to measure limited welding machine data with
sensor to use it.

The following is the list of current arc welding robot monitoring functions:

(1) Real-time monitoring (detailed information, waveform, and large screen)
(2) Arc welding data storage function

(3) Arc welding data management function

(4) Arc welding result quantification function

(5) HRMS arc welding data monitoring function

If a welding machine doesn't provide the robot controller with welding data, all of the functions will not
be available. In addition, if data are distorted, incorrect data will be used for management, so the sensor-
based arc welding data monitoring will be useful for the following:

(1) A welding machine that doesn't provide robot controllers with welding data
(2) A welding machine that has serious welding data distortion
(3) A welding machine that has very slow sending cycle

©| Note

If this function is used, only data from the sensor are used instead of those from the welding machine.
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7.Welding data monitoring

To use this function, connecting the sensors to measure current and voltage during welding is required,
and communication device to send measured welding data to controllers. Both digital and analog

communication types are available and either of them can be selected according to field conditions. Here
is the system structure by communication type.

Current o
sensor Digital
Arc welding communicati Robot controller
machine on module
Voltage
sensor

Figure 7.10 Structure drawing of sensor-based arc welding data monitoring (digital communication)

Current
sensor Robot controller
Arc welding
machine Analog IF
Voltage board
sensor

Figure 7.11 Structure drawing of sensor-based arc welding data monitoring (analog communication)
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Go to T[F2: System]l,; — T4: Application Parametery; — T2: Arc Welding; — F[F2: Sensor-based
Monitoringl; to set this function.

x 5

Hecprd Manual
condiion - Sensor-based arc welding data monitoring setting i
- Cormnmunication method = fisablet () Analog () Digital .
Data applied = (@) Current () Vaoltage () Current + Yoltage el
S < Analog > Window
Y #P Current input port = | adjustrnent
Yoltage input port = | D
Current conversion = | A | W
Yoltage ratio = |
[l Jog g Soft
inching < Dighal > kevboard
= Word data sending and receiving methods = Low byte as priority High byte as priarity
Input range = ~ | Output range = | ~ |
QuickOpen Current port = ~ [i& Current port assignment = | hit User key

Current ratio =

I
I

: Voltage port ~ |u ~ |]5 “oltage port assignment = | hit AI
|1D

Yoltage ratio =

Help PREY/MEXT

Figure 7.12 Sensor-based arc welding data monitoring (settings screen)

(1) Communication type: Communication-type setting to receive data from current and voltage
sensors
(2) Data to apply: Data to apply this function. (Sensor data are used instead of welding machine
data for this function.)
(3) {(Analog)
A. Current input port: The output of the current sensor is connected.
B. Voltage input port: The output of the voltage sensor is connected.
C. Current conversion: The ratio between a value from the sensor and the actual current,
frequently found in sensor specifications
D. Voltage multiplying factor: The ratio between a value from the sensor and the actual
voltage
(4) (Digital>
A. Word data communication type: There is a difference between sending lower and
upper bytes when communicating Word data according to communication. DeviceNet
uses the lower byte preferred type in general.
B. Input range: In communication module specifications, set the range of the input values
from sensors to communication modules.
C. Output range: In communication module specifications, set the range of the input values
to convert and output.
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7.Welding data monitoring

Current port: Port to receive the output of the current sensor

Current port assignment: Number of ports to receive

Current multiplying factor ratio between a value from the sensor and the actual current
Voltage port: Port to receive the output of the voltage sensor

Voltage port assignment: Number of ports to receive

Voltage multiplying factor: Ratio between a value from the sensor and the actual
voltage

Our high-voltage touch sensing unit includes current and voltage sensors, so this function can be
connected just by adding a communication module. Welding current and voltage will be available by
connecting output values with the communication module and enabling the sensor-based arc welding
data monitoring function.

The following are examples of connection and settings when using the high-voltage touch sensing unit.
(It depends on the specifications of high-voltage touch sensing unit and communication module.)

High voltage sensing unit Welding machine Configuration

Power Feeder Work = Analog

Cur_port 1
Vol_port 2
Cur_trans 400A:8V
Vol_scale 10

Digital

Cur_port FN20.1~16
Vol_port FN20.17~32
In_rang -10~10
Out_rang -32768~32768

Cur_scale 50
Vol_scale 10

Connector vy (- Connector  4y_ (-
ABCDTETFSG

A BCDETFSG
e e 0o 80 0 o0

Analog I[F Board(BD584)

DeviceNet(Beckhoff KL3001)

Figure 7.13 High-voltage touch sensing unit and sensor-based arc welding data monitoring
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If' 8. Arc welding application function Arc welding

The manufacturer provides various application functions to improve the quality and stability of the arc
welding works. In this chapter, relevant functions will be introduced simply. There are separate manuals
for individual functions. Refer to the functional manuals for more details and their application.

8.1. Arc sensing function

This function is used for tracking the welding path and can be thus used when the weaving function
needs to be used for perform arc welding on thick materials. When the function is used, the welding work
can be performed accurately along the welding path even when there is an error in the welding path
caused by tolerance in the workpiece or even when there is deformation on the workpiece.

When the welding work is defective because of the uneven position of the workpiece, the touch sensing
function can be used to accurately find the welding position and track the welding path, which will ensure
defect-free quality of welding.

In order to use this function, the weaving function must be used and the data input setting for the sensing
function should be set as “Enable.” Refer to [1.3 Arc welding application condition setting] for more details
about the data input setting.
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8.Arc welding application function

8.1.1. Arc sensing condition

On the second screen of the weaving file condition editing screen, the arc sensing condition will be

displayed as below. This is for adjusting the setting of the arc sensing that can be used during the weaving
operation.

Record kbbb S Manual
condifon  Arc sensing condition — User  output
[:;7 Enable arc sensing = (@i ;
Left/right sensing sensitivity = IE— e
Run to Up/down sensing sensitivity = IE— acllll?tns?r?w\:nt
Left/right sensing start cycle = |3— D
Gm@ Up/down sensing start cycle = IE—
- inEIDhiEIng Up/down sensing reference current = ID— {0 Based on initial sensing current) kngShDg[ard
— Select arc sensing type = () weldSear (@) Current dif () Current diff + Gap
{':_ Real-time Gap Sensing = |—
QuickOpen User key
2 X
e =et whether to use the arc sensing, PRIEGAUERT

> N P —

Figure 8.1 Arc sensing condition — User dialog box
The setting and operation methods for individual options are as below.

(1) Arc sensing function activation: {Disable, Enable)
Sets whether to use the arc sensing function

(2) Left/right sensing sensitivity: [0-10]
Sets the sensing sensitivity in the left and right directions on the weaving surface

(3) Up/down sensing sensitivity: [0-10]
Sets the sensing sensitivity in the upward and downward directions on the weaving surface

(4) Left and right direction sensing start cycle: [0 ~ 9]
Set the cycle for starting the sensing in the left and right directions on the weaving surface

(5) Up/down sensing start cycle: [Left/right start cycle+1 to 10]
Sets the cycle of starting the up/down sensing on the weaving surface

(6) Up/down sensing reference current: [0-3,0001]
Sets the reference current when performing the up and down sensing; this setting adjusts the

_ HYUNDAI
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torch height; if it is set to 0, the average value of the initial section current will be the reference.
When it is set to 0, torch collisions could occur because of the inaccurately high initial current if

there is a tack welding area.

(7) Arc sensing type selection: {Welding line, current difference, current difference + Gap»
Selects the welding line follow-up method; the welding line mode is to be selected if the accurate
right angle fillet welding and asymmetric sensing will be used. In the general symmetric arc
sensing, the current difference mode will be used. The current difference + gap mode will be
used if the width needs to be adjusted automatically in the middle of welding.

(8) Real-time gap sensing sensitivity: [0-10]
Sets the width variation sensitivity for using the current difference + gap method; it is required

to set an appropriate value according to the level of the bead quality and width variation

If you press F1 in the Arc Sensing Condition - User dialog box, the following Arc Sensing Condition -
Engineer dialog box appears. This dialog box can only be edited by the engineer.

Record _E_ Manual
output

condiion — Arc sensing condition — Engineer

B} <Direction Parameters> |
- Left/right sensing mode = (&) Center ling N
Up/down sensing mode = (@) Cur, Change (7) Left dir. (CCW) fised (T Right dir(CW)ixed (T) Disable Window
Fiun to Maximurm tracking distance per second (left/right) = |2— mm adjustrnent
Masximum tracking distance per second (up/down) = |2— mm D
G’ID@D Left/light trajectary deviation limit = |15— mrm
O Jog Up/down trajectory deviation = Ilﬂ— mrr Soft
inching Side calculation range = |3|]— 5 kevboard
L:': Left-right asymmetry sensing = ID— 5
= Processing method for abnormal data = (@) Error () Warning  (O) Disable
shnormal detecting margin = W %
QuickOpen Abnormal detecting time = K00 ms User key
'_ 1 Trajectory deviatation reduce = @ Disable O Enable A'
L’ Maintain the correction distance when step forward and = (@ Clear () Keep
PREY/ME=T

Help

?

Select left/right sensing mode,

tracking gain

Figure 8.2 Arch sensing condition - Engineer dialog box

The setting and operation method for each item is as follows.

(1) Up/down sensing mode: {Current variation, Wall direction (CCW) fixing, Non-wall direction (CW)

fixing, Disable)
Sets the method to perform the up/down sending
- Current variation: Performs height sensing by taking the sensing initial reference data
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8.Arc welding application function

average as the reference

- Wall direction (CCW) fixing, Non-wall direction (CW) fixing: When looking in the direction
of the torch moving forward, and if one side is fixed and the deformation occurs only on
the other side, then the height sensing will be performed according to the movement
amount based on the relationship between the left/right compensation amount and fixed
surface.

- Disable: To be selected only when performing only the left/right sensing for the flat arc
sensing in which the up/down sensing is not required or cannot be performed

(2) Maximum compensation distance per second (Left/right, Up/down): [0.1-20.0] mm
Sets the maximum distance that can be followed up for 1s; if you set the value as 10 in the user
dialog box, a follow-up will be performed by considering the maximum compensation distance
set here.

(3) Left/right and Up/down sensing trajectory deviation limit: [0 ~ 200]
Sets the arc sensing follow-up distance limit value in the left/right and up/down directions: if a
follow-up is performed, exceeding the limit distance set by arc sensing, the operation will stop
because of an error.

(4) Left/right asymmetric sensing ratio: [-40 to 40] %
Sets the asymmetric sensing ratio to perform sensing by considering the difference, if any, in
the width of the beads

(5) Abnormal data handling method: {Error, Warning, and Disable)
This is a method to handle a case in which the normal current range, calculated based on the
“abnormality determination margin,” is exceeded for a duration longer than the “abnormality
determination time.”

Error: The robot displays an error and stops.
Warning: The robot displays a warning and continues working.
Disable: The robot continues to work.

(6) Abnormality determination margin: [100-200] %
Sets a range to determine abnormality by using the five previous units of data

(7) Abnormality determination time: [10-1000] ms
Sets the time to allow the current input that exceeds the abnormality determination margin; if
the margin exceeded beyond this time, the robot will operate according to the relevant handling
method.

(8) Trajectory deviation decrease: {Disable, Enable)
Sets whether to ignore the compensation amount of the relevant count when the sensing data
is abnormal; if this option is “Enable,” and if the data has severe noise, the previous
compensation amount will be sustained.

(9) Sustaining the compensation distance for the step forward/backward: {Clear, Sustain)
Sets whether to sustain the compensation amount when making the robot step forward or
backward in the arc sensing or in the multipass operation section; when it is set as Clear, the arc
sensing compensation amount will be cleared when the robot steps backward.
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When you press F1 in the Arc Sensing Condition - Engineer dialog box, the Data Delay and Follow-up
Factor Table dialog box will be displayed as below. The contents of this dialog require our engineering.

ecord ikt b s S B . Manual

condition  Data delay and following coefficient table output
;? Weavin Data delay time (ms) Welding seam tracking gain (rm/a) )
frequency ?Hz) . e
Mode 1 Mode 2 Mode 3 Left-right psdonwen
Fun 1o 1 |IJ.5 = |485 |485 |485 |0.333 |0.333 Window
adjustrnent
z |l = |220 [220 [220 |0.333 |0.333 D
@ﬁ:ﬁ@ 3 |l.5 =» |130 [130 [130 |0.333 |0.333
.. Iog 1 |2 = [ |E5 |E5 |0.333 J0.333 Soft
s 1 5 5 > @ [ [ [7.353 R zplbed
=
L-:_ B |3 = |15 |15 |15 |0.333 J0.333
7 |3.5 =» |90 |90 |90 |0.333 J0.333
QuickOpen 8 |4 = J130 [130 [130 |0.333 J0.333 User key
@ — 4
: Welding mode = |- |- |- Current mode: 0
Pragram Mo, = [ [ [ Current nurnber: |g
Help PREV/ME=T

?

Figure 8.3 Arch sensing condition - Engineer dialog box

Please refer to the ‘Arc sensing function manual’ for details of Arc sensing
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8.Arc welding application function

8.2 Touch sensing function

Touch sensing is a function used to detect the position of the workpiece and the start point or welding
end point.

Figure 8.4 Example of Touch Sensing

The workpiece is not always in a fixed position because of the error in the jig or positioner and the
variation in the gaps of workpieces. Considering this, touch sensing can be used to detect the welding
start point and welding end point to carry out welding.

Alternatively, if the reference position is recorded through touch sensing, it will be possible to calculate
how much shift is made from the reference position when the workpiece enters. A function that
automatically calculates and compensates these shifts can also be used.

In touching sensing, eight types in total (Fillet, VGroove, Butt, LRCen, AP Fillet1, AP Fillet 2, DetectGroove,
and Wall) will be supported, as shown in Figure 8.12.

FILLET o | [ IT| V GRODVE LR Center
p p — TLI0 u u
P10 va P10 P10 P10
TOUGHSEN TSG#-1, TF,TD,0, P10, 0 Vie— vize  oHedM somm
TOUGHSEN TSG#=1, +X,¥.-Z, P10, 0

TOUCHSEN TSC#=1, +TX,0,0, P1, 0
TOUCHSEN TSCi#=1, +TY,0,0, P1, 0

TOUGHSEN TSC#=1,4TX,+TZ,0,P10,V11
TOUGHSEN TSCG#=1,P1,P2,0,P10,V1!

TOUGHSEN TSG#=1, P1,P2,0, P10, 0

TOUGHSEN TSG#=1,
+TX,+TZ,0, P10, 0

TOUGHSEN TSGC#-1,

P1,P2,F3, P10, 0

TF,TD,0,TL3D, O TOUCHSEN TSC#=1,

'
AP_FILLET AP_FILLET2 DETECT GRDOVE \e WALL {-f
T30 /0
‘\\ /?\/ I I d |-
S XYZor TPM  TOOL  XYZ or TPM. TL20

TOUGHSEN TSC#=1,+X,0,0.P10,0

TOUCHSEN TSC#=1, TF, TD, 0, P10, 0

TOUCHSEN TSC#=1, TF, TD, 0, P10, 0

[ \\‘\
—dlstance criteria
for electlon

TOUGHEEN TSG#=1.. +'IZ + 5 F1I} 0

TOUGHSEN TSC#=1TD.TI
TOUGHSEN TS5G#=1,TD, TF STLHII PAR=1,0

TOUCHSEN TSC#=1.+TX.0.0P10.0
TOUGHSEN TSC#=1TF 0,0,P10,0
TOUGHSEN TSC#=1,TF 0,0,TL20,P10,0

TOUGHSEN TSC#=1,+X,0,0,Y-20,P10,0

Figure 8.5 Touch Sensing Type

There are eight conditions in total for touch sensing. If you press Quick Open in the command, the edit
screen will appear, as shown in Figure 8.13. The edited contents related to the search speed, retraction
speed, search distance, progress distance, error compensation amount, touch method, etc. will be stored

in the ROBOT.TSC file.
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- e (@ Contact ) Release FILLET - — = (@ Contact (O Releaze DETECT GROOVE =
= Pase . - = = Posa W o =

ol @Fba Qs ¢ e Y e @eee Qe :
- [
Shit oL Po A — N ¥ it - ~ p Y
oo | colse @R Diss Ao N | iy o | o @Rt O el
shitlimt [T mm  Universal Notuse | TOUGHSEN TSCE-1, TF.TD0, P10, 0 shitlime [T mm o Uil g e / L=clistan ]'/
sl @ TOUGHSEN TSG#-1. +X.¥.Z. P10, 0 A : sl @ /710 A
¥ TOUCHSEN TSCA=1, P1.FZP, P10, 0 ’ TDuGHSEN TSCA- "r‘;?;lnsuow
. TOUGHSEN T366-1.1D.11.3.F10.4
Input T Output o TOUGHSEN TSG#-1, TF,TD,0,TL30, 0 Input @ Output 7 TOUGHSEN TSC#=1.T0.TF 3.TL30,PAR=1.0

Figure 8.6 Touch Sensing Condition Edit Screen

The touch sensing command can be recorded by inputting “command input” — “Arc” — “TOUCHEN” on the
TP screen. The command can be configured as follows.

TOUCHSEN TSC#= Condition number, Search direction 1, Search direction 2, Search direction 3, Calculated pose, Butt gap variable

TOUCHSEN TSC#= Condition number, Search direction 1, Search direction 2, Search direction 3, Angle of search direction,
Calculated pose, Butt gap variable

TOUCHSEN TSC#= Condition number, Search direction 1, Search direction 2, Search direction 3, Angle of search direction,
PAR=Pose shift number, Butt gap variable

TOUCHSEN TSC#1, +TX, +TZ, 3, P10, V1!

TSC#1 : Touch sensing option number (index number corresponding to the conditions of the ROBOT.TSC
file)

+TX, +TZ : Search direction parameters (orthogonal, pose, tool coordinate and, tool projection can be
inputted)

3 : Amount to lift after touching the bottom (mm) (Butt, VGroove), Detection reference distance

(DetectGroove).

P10 : Pose variable to store the pose calculated through sensing

V1! : Variable to store the gap of the workpiece for the butt operation (rounded to the first decimal
place)

QuickOpen key : Search speed, retraction speed, search distance, progress distance, error compensation amount,
and touch type (upon contact or upon contact release) can be designated.

The sensing direction can be designated as follows according to the workpiece type.

Fillet : Base coordinate direction, Pose direction, Tool projection direction, +TZ direction
Butt : Pose direction, Tool direction

V Groove : Pose direction, Tool direction
LRCen : Tool direction
AP_Fillet : Tool projection direction

DetectGroove: Tool direction, Tool projection direction
Wall : Orthogonal direction, Tool direction, Tool projection direction

Type Maximum Orthogonal X, Tool Tool Pose Other input
number of Y, and Z shall coordinate projection parameters
search be supported coordinate
directions for all types
Fillet 3 (0] O (1 touch 0] 0] Retraction
point) distance
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8.Arc welding application function

Butt 2 X 0 X (0] Error
compensation
amount
VGroove 2 X (0] X (0]
LRCen 1 0] (0] X X
AP_Fillet 2 X X 0 X Progress
distance 1 and
2
AP_Fillet2 2 X X (0] X Progress

distance 1 and
2
DetectGroove 2 X 0 0 X Progress
distance 1,
Retraction
distance 1

The following is an example based on the assumption that the workpiece type is designated as a fillet for
the first condition for touch sensing, but for the second condition, and V groove for the third condition
(the conditions set by the user with Quick Open in the command).

TOUCHSEN TSC#=1, TF, TD, 0, P10, O #1 condition, Tool projection direction, Two-point touch
TOUCHSEN TSC#=1, +X, -Y, -Z, P10, 0  #1 condition, Base coordinate direction, Three-point touch
TOUCHSEN TSC#=1, P1, P2, 0, P10, O #1 condition, Pose direction, Two-point touch
TOUCHSEN TSC#=1, +TZ, 0, 0, P10, O #1 condition, +TZ direction, One-point touch
TOUCHSEN TSC#=2, +TX, +TZ, 3, P10, V1! #2 condition, Tool coordinate direction, Ascending 3 mm

after touching the bottom
TOUCHSEN TSC#=2, P1, P2, 2, P10, V1! #2 condition, Pose direction, Ascending 2 mm after touching
the bottom
TOUCHSEN TSC#=3, -TY, +TZ, 3, P10, 0 #3 condition, Tool coordinate direction
TOUCHSEN TSC#=3, P1, P2, 3, P10, 0 #3 condition, Pose direction
The touch sensing methods (workpiece types) to be provided are as follows.

[1] Fillet type

TR
Figure 8.7 Example of Touch Sensing — Fillet Type

TOUCHSEN TSC#=1,P1,P2,P3,P10, O
TOUCHSEN TSC#=1,+X,-Y,-Z,P10, 0
TOUCHSEN TSC#=1,TF,TD,0,P10 0
TOUCHSEN TSC#=1,+TZ,0,0,P10 0

* Tool projection method: A method of determining the forward, left, right, and down directions by
projecting the Z-axis of the tool coordinate system onto the base XYZ plane. The combination of TF

8-9
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(forward), TD (down), TL (left), and TR (right) is used.
TL is TF*RotZ(90) direction, and TR is TF*RotZ(-90) direction.
* If there are too many welding points, making it difficult to manage pose variables, the tool projection

method (TPM) can be used

* In the case of a twisted fillet in which the workpiece has a rotation amount (RX, RY, and RZ), the angle
designation option can be used to change the search direction.

 For one-point sensing, only one search direction will be designated, and for the two-point sensing,
two search directions can be designated, sequentially.

[2] V Groove type

Tool configuration for sensing different objects with ‘V Groove type’ option

+Tx +TZ 1P1o \/ J/

V Groove Bevel Rotated Fillet

Figure 8.8 Example of Touch Sensing - V Groove Type

V Groove type can be used for V Groove sensing. However, the position and direction of the tool
should be positioned on a bisector, similarly shown in the figure.

TOUCHSEN TSC#=3, -TY, +TZ, 3, P10, 0 #3 condition, Tool coordinate direction
TOUCHSEN TSC#=3, P1, P2, 5, P10, O #3 condition, Pose direction

« It will provide stability to have at least an ascending amount of 3 mm for sensing.

HYUNDAI ;
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[3]1 BUTT type

Py
Figure 8.9 Example of Touch Sensing — Butt type

TOUCHSEN TSC#=2, +TX, +TZ, 3, P10, V1! #2 condition, Tool coordinate direction, Ascending 3 mm after
touching the bottom

TOUCHSEN TSC#=2, P1, P2, 5, P10, V1!  #2 condition, Pose direction, Ascending 5 mm after touching the
bottom

* For the BUTT type, it is important to position the tool perpendicular to the bottom surface, as shown in
the figure.

* It will provide stability to have at least an ascending amount of 3 mm after the bottom sensing is
performed for sensing.

*Depending on the ascending amount, the size of the butt gap may change. In this case, it is required to
input the error compensation amount in Quick Open in the command, making it possible to calculate the
butt gap by subtracting the error compensation amount.

Touch sensing will progress according to the following sequence.

For the Fillet type, the welding start point will be calculated by repeating the process of “Forward —
Return” in the orthogonal, pose, tool projection, and tool coordinate directions, depending on the four
options. In the case of the Butt or V Groove type, sensing will be progressed as follows. (Upper left and
right sensing — Bottom sensing — Ascending — Lower left and right sensing)

visHd BUTT
~
\ \%’

Figure 8.10 Touch Sending Sequence — Butt Type

For V Groove and Butt types, the point lowered in the workpiece direction from the lower left and right
sensing midpoint will be the pose. In the case of DetectGroove type, the process of “Lower sensing —
Ascending as much as the ascending amount — Forward” will be repeated. If the point is lowered than
the detection reference designated by the user, the descending operation will stop in the middle of the
lower sensing process.

Pressing Quick Open in the touch sensing command will make it possible to edit the touch sensing
conditions for the relevant condition number TSC#.

« Search distance: This refers to the distances in the search direction. If a workpiece is not detected when
it reaches the distance, an error will occur.
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« Search speed and retraction speed: The speed for searching or retracting can be designated.

* Error compensation amount: This will be used for compensating the butt gap.

* Retraction distance: In the case of the Fillet type, this refers to the distance to retract after sensing and

the distance to lift after touching the bottom in case of the DetectGroove type.

« Point of time for sensing: Supports the “Upon contact” and “Upon contact release” modes. In general,
the sensing in “Upon contact” mode is much used and has nearly no error. Only in a case, that sensing
shall be performed, considering slight errors because of wire bending during the sensing process, the
method of sensing during the retraction will be used.

The angle designation option makes it possible to designate the angle of the search direction. The angle
designation option will be supported for the Fillet and DetectGroove types. The angle designation option
makes it possible to rotate all the movement trajectories in the sensing sequence on one of the TL axis
and base X, Y, and Z axes.

Figure 8.18 shows an example of rotation on the Y-axis or TL axis for the Fillet or DetectGroove type
workpiece.

Figure 8.11 Example of Touch Sensing — Angle Setting

TOUCHSEN TSC#=1, +X, -Z, 0, Y30, P100, %V1!
TOUCHSEN TSC#=1, +X, -Z, 0, TL30, P100, %V1!
TOUCHSEN TSC#=2, TD, TF, 5, Y30, P100, %V 1! ‘DetectGroove
TOUCHSEN TSC#=2, TD, TF, 5, TL30, P100, %V 1!'DetectGroove

The workpiece type and the angle rotation axis to be designated according to the coordinate
designated for the sensing direction designated in the command are as follows.

Type Coordinate designated Axis designated for angle
for the sensing direction
Fillet All coordinates Orthogonal X, Y, and Z
axes.
TL axis
Detect Groove Tool Impossible
Tool projection Orthogonal X, Y and Z
axes.
TL axis

The following description shows how to use touch sensing that interworks with the Master/Execution
mode.

In Master mode, the sensing pose will be stored in the pose number that corresponds to the PAR number.
In the Execution mode, the current sensing pose will be compared with the sensing pose calculated in the
Master mode to calculate the shift amount, which will be recorded into the shift variable, corresponding
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8.Arc welding application function

to the PAR number.
TOUCHSEN TSC#=1, +X, -Z, 0, X0, PAR=10, %V 1!

PAR stands for Pose and Shift and is used to assign the number for the shift variable. In the command
shown above, the sensing pose will be stored in the P10 pose variable in the Master mode, and when
sensing occurs in the Execution mode, the shift amount in comparison with the Master mode will be
automatically calculated and stored in RO.

8.3. Height sensing function

This function can be used in tasks, such as TIG welding, in which the tool of a root is required to keep a
certain distance from the workpiece. For TIG welding, because the height is proportionate to the arc
length, the function is called AVC (Arc Voltage Control). The distance from the workpiece can be controlled
by the sensors’ analog voltage input as well as the arc length correction parameter and welding current
or voltage value that will be detected at the welder.

In order to use this function, the data input setting for the sensing function should be set as “Enable.”
Refer to 1.2.2.1. Sensing function data input setting for more details about the data input setting.

After the input data setting for the sensing function is completed, it is possible to use the height sensing
function by going through the procedure shown below.

(1) Command input

Use the HSensON command to start the height sensing. In later stages of the command, the
condition number needs to be entered. There are 8 height sensing conditions in total.

Use the HSensOFF command to end the height sensing. The end command does not require any
special arguments.

The following information shows an example of the work program in which the height sensing
command is entered.

S1 MOVE L,S=100%,A=1,T=0
S2 MOVE L,S=20%,A=1,T=0
S3  MOVE L,S=100mm/s,A=1,T=0

HSensON AVC#=1 < Height sensing start

ARCON ASF#=2 <« Arc welding start
S4 MOVE L,S=10mm/s,A=1,T=0

ARCOF ASF# < Arc welding end

HSensOFF < Height sensing end
S5 MOVE L,S=20%,A=1,T=0

END

(2) Height sensing function operating sequence
Height sensing will be performed when the ARCON command is executed after the height
sensing command execution.
In general, at the initial welding stage, the current and voltage are not stable. Thus, the input
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data will be ignored until they are stabilized. When the input data are stabilized, the average will
be calculated according to the reference data setting method. Height sensing will start
immediately when the reference data are entered by the user.

The height sensing operating sequence is as shown below.

Execute HSenON
- Height sensing condition
loading

i

Execute ARCON
- Start arc welding
- Start height sensing

Current and voltage not
stable yet
- Ignore input data
- Robot moves according
to teaching

Reference data
calculation based on the
input data average

Set the reference
data average

Execute height sensing
according to the
reference data

'

Execute ARCOF
- Arc welding end
- Height sensing end

!

HSensOFF execution
- Height sensing state
released

Figure 8.12 Height sensing function operating sequence
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8.Arc welding application function

8.3.1. Height sensing condition

While in the “HSensON AVC#=2?" command, press the [QuickOpen] key to enter the FHeight sensing
conditiony setting screen. The condition setting screen is as shown below.

202105102 [TRUY el AN DAL s T 03z P e

Manual spd, Height sensing condition output
1, CART, Condition no, = |I {Change: [SHIFT] + [Up/Down arrow] ) I
[l W
Type of height sensing Input data = O ‘Welding current @ Welding woltage
. 1 = . WWind
Execution uni Feference data setting method = (@F (O User input data adj:ll?str%\:nt
G GI] Input data ignored time = |I sec D
in
Input data average time = |El.5 sec
|
Jog Height sensing coefficient = oz mm/ (mm/a) Saft
inching J 5 ) keyhoard
= Sensing-based tracking speed limit value = |04 mm/sec
— Height sensing scope = [0 mm -~ [0 mm
Moise sensitivit = |5 (Smaller, more sensitive)
QuickOpen y User key
Tracking error integral coefficient = |D
- F
l'_l Initial refarence data = |U SBC A
Initial reference data application = |D sac
Help FREY/MEXT

Enter the fime for ignoring the input voltage before calculating the average voltage at the initial stage of sensinc

Figure 8.13 Height sensing condition dialog box (average input data)

= s Manual
Manual spd, Height sensing condition output
T4, CART, Condition no, = ||I (Change: [SHIFT] + [Up/Down arraw]) I
[y
Type of height sensing inputdata = () Welding current (@) Welding voltage
Execution uni FReference data setting method = (@) Awerage input data () User input data ad\'}m?%v:nt
Input data ignored time = |I sec D
Gad
Input data average time = |D.5 sec
|
iniﬂ?ng Height sensing coefficient = |D.2 Y (mm/a) kefbugtard
= Sensing-based fracking speed limit value = 0.4 mmy/sec
=
Height sensing scope = |—WD mm -~ |WD mm
Molse sensitivit = 5 (Smaller, mare sensitive)
CuickOpen Y User key
Tracking error integral coefficient = |D
* F
l'_r Initial reference data = |D sBC A
!nitial reference data application = |D SEC
Help PREV/MEXT

Enter the desired height sensing condition number, [1 - 8]
’ '

Figure 8.14 Height sensing condition dialog box (user input data)
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The methods for setting and operating individual options are as below.

Q)]

()

(3)

(4)

(5)

(6)

(7)

(8)

9)

Condition number: [1 ~ 8]
Sets the height sensing condition number.

Height sensing input data type
Indicates the input data type. Welding current will be used for GMAW welding, and welding
voltage will be used for TIG welding.

Reference data setting method: {Average input data, User input data)

Selects the reference data setting method.
- Average input data: Set based on the reference data average at the initial sensing stage.
- User input data: Users enter the reference data directly.

Input data ignore time: [0.0 ~ 5.0]

This is the time during which the input data will be ignored because of the instability of the
initial welding stage. After the initial welding stage, the average will be calculated and the sensing
operation will start. If the “Average input data” is set as the reference data, the reference value
will be calculated based on the average value during this designated period. If the “User input
data” is used as the reference data, the height sensing operation will start immediately.

Input data average time: [0.5 ~ 10.0]

Set the time required for calculating the average input data to compute the sensing reference
data. The time will be displayed when the “Average input data” is selected in the reference data
setting method. When the accurate reference height is not calculated.

Reference data setting: [-500 ~ 500]
This item is for the user to input the reference value of height sensing directly. If the “User input
data” is set as the reference data, this item will be displayed.

Height sensing coefficient: [-100.0 ~ 100.0]

This value refers to the distance coefficient compared to the difference between input data. If
this value decreases, the tracking amount in line with the input data also decreases so that
tracking can be performed smoothly. If this value increases, tracking will become faster, but
oscillation in upward and downward directions may occur on the trajectory.

Speed limit value for tracking by sensing: [0.001-5.0]
It sets the maximum value for the tracking to be performed at 1 s. If this value decreases, the
tracking will be performed smoothly, but tracking will become faster if it increases.

Height sensing range: [-300.0 ~ 0.0], [0.0 ~ 200.0]
Sets the height sensing total tracking distance limit.

(10) Noise sensitivity

It sets the noise sensitivity of the input data. If this item is disabled, there will be no support for
this version.
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(11) Tracking error integral coefficient: [0.0—-10.0]
It sets the compensation amount for the continuous error value among the tracking performance
of height sensing. If a value greater than “0” is set, the tracking performance will be improved,
but if the value becomes too large, oscillation on the trajectory will occur. Furthermore, it is
necessary to select an appropriate value for the site by applying a minute value to begin.

(12) Initial reference data: [-500.0 — 500.0]
This item must be set if separate reference data should be applied at the initial welding stage.
After the input data ignore time has passed, height sensing will be performed using this
reference data for the time set in “Initially set time-based data application time.”

(13) Initial reference data application time: [0.0-10.0]
It sets the time to perform height sensing with the initial reference data. After this time has
passed, height sensing will be performed based on the data inputted in the “Reference data
setting” item.
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8.4. Cooperation control arc function

This is the function to execute arc welding simultaneously in case more than 2 robots are in the
cooperation condition using HiNet. In order to use cooperation control arc function, positioner group
setting and common coordinate setting between more than 2 robots should be done first. Refer to
‘Cooperation control function manual’ for details of relevant cooperation control setting. This manual will
explain only about how to use the cooperative controlled arc function while assuming that the
cooperative control function is already set for the positioner and the common coordinates.

8.4.1. Overview
For this function, the following two settings need to be applied.
(1) Cooperation arc welding HiNet GE port setting

Set GE port to receive and send required signals during arc welding in cooperation control. 1
port for signal output and 3 ports for signal input can be set.

If 0 is set for a port, the input and output ports set for 0 will not be used.

Individual robots that will be used for the cooperative control have specific numbers (No. 1 ~
No. 4) and, depending on the numbers, different port numbers will be used for the input and
output ports. The following shows the port numbers-that can be used depending the robot

numbers.
Output port number Input port number
Robot number 1 GE 1~4 GE 5~16
Robot number 2 GE 5~8 GE 1~4, GE 9~12
Robot number 3 GE 9~12 GE 1~8, GE 13~16
Robot number 4 GE 13~16 GE 1~12

% Content per set GE bit
® Bit 0(ArcOn): To be set as ‘1’ when the torch is on as the ARCON command is executed.
® Bit 2(WCR): To be set as ‘1’ when there is an input of WCR of the robot as set.
® Bit 3(Retry): To be set as ‘1" until retry ends while the retry function is being performed..

® Bit 4(Overlap):
To be set as ‘1’ until overlapping ends while the restart function is being carried out.

HYUNDAI -
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® Bit 5(Dry Run):
To be set as ‘1’ in the arc simulation state in which the robot just moves without performing
welding actually.

® Bit 6(ArcSt):
To be set as ‘1" until the main moving operation is handled after the arc is turned on. The
retry state is included.

(2) Remote WCR wait setting

For setting whether to start welding simultaneously after waiting for and receiving the Remote
WHCR signals sent from other robots, while the cooperative controlled arc function is being used.
In case of Dry Run (Playback without welding), as the Remote WCR signal will not be sent, the
cooperative controlled arc function cannot be applied. That is why is recommended to set the
relevant condition as ‘Disable’ in case of Dry Run. When welding is carried out actually after this
function is made invalid, synchronization may not work well in the welding range. Users are
required to take precautions in using the system.
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8.4.2. Operation

As shown below, if two robots are performing welding for one positioner at the same time, the
cooperation control arc function will be used. In this situation, if the two robots do not carry out welding
simultaneously, defective welding could be caused.

gontroller

laxis '
positioner ',

Cross cablé,

m
iy |

Slave |
controller /

frobot T

Figure 8.15 Conceptual diagram of cooperative controlled arc welding function

When the cooperation control is set, it is necessary to press the [QucikOpen] key in the “ARCON ASF#=2??"
command to enter the TWelding start condition; setting screen and then move to the next screen to
bring up the additional menus as shown below. When the GB2/GZ4/GE2 welder is used, the cooperation
control setting will be located on the third page of the FWelding start condition; setting screen.

I oS THON P GEMANDAL T FOE S e

condition — Arc welding start condition output
= 4 |
= <Cooperation contral condition Iy
Eumi State output port = GE[M Window
un to b
Stats input part - GET . GEf . GE[ adjusiment
Cad Remote WCR wait = Enable () Disable D
L Jog Soft
inching keyhoard
m
=
QuickOpen User key
: Ar
Help PREV/MEXT

Enter the GE number to output cooperation control state, [0 - 16]

Figure 8.16 Arc welding start condition dialogue box when setting the cooperative control
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Setting and operation per each item are as described below.

(1) In case the master robot number is 1 and the slave robot number is 2, the master side controller
setting can be done as follows.
- State output port: GE4 (Select one among 1~4)
- State input port: GE8 (Match with slave size state output port)

(2) Slave side controller setting can be done as follows.
- State output port: GE8 (Select one among 5~8)
- State input port: GE4 (Match with master side state output port)

(3) Through the cooperative control, the two robots should be allowed to execute the ARCON
command. Refer to the ‘Cooperative Control Function Manual’ for more details about the method.

(4) When two robots succeed the arc ignition simultaneously, two robots will move and execute arc
welding simultaneously.

(5) If one robot fails the arc ignition, the other robot will stop arc and both robots will execute the
retry function simultaneously. When two robots succeed the arc ignition simultaneously, two
robots will move normally.

(6) If one of the two robots stops the arc welding due to stoppage or an error during the welding
work, the other robot will also cease the arc welding work. When started again after the cause
of the error is removed, the two robots will perform the overlap function together before enter
the stage of performing the main welding work again.

(7) When only arc welding work on one side is finished normally during welding work by ARCOF,
arc welding work on the other side will not be influenced by this.

} A HYUNDAI
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8.5. LVS(Laser Vision Sensor) welding path tracking and detection function

This function will help recognize the welding path by using the LVS to detect and track the changed
welding path in a given environment in order to provide stable quality in welding. LVS is installed near
the torch mounted on the robot to recognize the detection target and send the relevant information to
the robot. The robot moves the tool tip to the recognized location by using the received information.
When the location of the welding workpiece is changed, making it impossible to perform welding at the
existing teaching point, the robot will move the tool tip to the welding start point to ensure the starting
of welding from the correct position.

In addition, while welding is in progress, LVS will keep recognizing the welding path and send this
information to the robot, making it possible for the robot to perform accurate welding along the welding
path. This function can help secure stable welding quality even when the location of the welding
workpiece changes frequently or the welding path is not even.

[ Magnification and offset applied }

Offset applied

Robot controller

18

Camera
coordinate

Y

obot position
when sensing Motion

|
I
. i sampling cycle
|
i
1 Robot TCP history

[ !
I !
[ : :
! . . ' . . i

| Location detection :}_-D location cal_culatloin Path plan | Welding path tracking
i (Sensor coordinate) i (Robot coordinate) | :

[ ‘r"l=

! I

< M
ad >4
|

Figure 8.17 LVS welding path tracking data flow
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8.Arc welding application function

The LVS welding path tracking and detection can be performed by using the LVSON command. For the
environment setting of the function and specific details, it is necessary to refer to “LVS welding path
tracking and detection function manual.” As this function requires an engineer’s assistance, it is necessary
to contact the manufacturer.

Programming

S1 MOVEL, 8=
LVSON LVS#=1

52 MOVEL, 5=
ARCON ASF#=1

S3 MOVEL, 8=
ARCOF AEF#=1
LVSOF

Figure 8.18 LVS welding path-tracking data flow
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8.6. LVS LVS-based welding condition change function

This function is used to change the welding current and voltage based on the width of the gap measured
using LVS. This will optimize the welding condition based on the gap measured while tracking the welding
path by LVS. If the workpiece has deformation due to heat, causing the gap to be uneven, the welding
condition can be changed according to the variation of the gap to ensure stable quality in welding.

Welding current (A)
A

Gap width: 2.1mm

L

Welding current: 153A

208A
153A

Gap width: 4.3mm

21 4.3 Gap (mm) Welding current: 208"

Optimal welding condition Reflecting optimal
learning conditions during welding

Figure 8.19 LVS-based welding condition change function

In order to seek the optimal welding condition, preset conditions will be used. Relevant user interface will
be provided.

Record . ¢ Manual Record ki = Manual
condiion | aser vision sensor condition output condifon | aser vision sensor condition output
: [Gap adaptive welding] Iy : [Gap adaptive welding] f
Use gap adaptive welding = (O Disable (@ Erabls S Use gap adaptive welding = () Disable (@ Enable bl 2
Param, seting methed = (@) Table seting () Equation setting f— Patam, seting method = () Table seting (@) Equation seting P
Fun Fiun
unte Seting paramster = () Rabot spd, Current Voltage adjustment un e Setling parameter - (0)Fobot spd, (@) Current Voltage adjustment
[Table setting] D [Equation sating] D
Cnd Gd
Number GAP(mm)  Robot spd.(mm/s)  Current Vsltage Mumber  GAP(mm) Current
= og ! () m 20 0 Soft = Jog ! o] 20 Soft
inching keyboard inching keyboard
= 2 07 T 22 0 = r 2 o7 22 EE
= 3 [E3 0 25 0 = 3 [E3 75
4 215 0 E3 0 4 FA 35 C m t d
QuickOpen User key QuickOpen o] ute User key
- 5 B ] | ., 5 z5 | eouation
= - =] 3
¥ 6 £ m | o — A -7 6 355 A
¥ :I(E 526~ 1)X°5 + (79660004 + (2,55601)%°3 + (-3,02601)X°2 + (1,5%0DX1 + (1,86Ded] I
Help Set whether to use the gap adapiive welding PREV/NEXT Help Enter the current that will be applied at the reference gap. (0,00 - 500,00] PREV/HEXT

Figure 8.20 User interface for setting the optimal condition (Left: Table setting method. Right: Equation
setting method
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In order to set the change condition in the LVS-based welding condition change function, it is necessary
to acquire preset conditions. Acquiring preset conditions means finding the welding conditions proper for
the gap in the environment for which the function will be applied, ahead of applying the conditions.
According to the gap, acquire the previous conditions and input into the provided user interface after
performing the actual welding. When using this function, the users will be provided with the table setting
method and the equation setting method. For the table setting method, 2 ~ 6 preset conditions need to
be entered to change the current welding condition to a welding condition proper for the entered gap
by implementing the linear interpolation between the entered preset conditions. For equation setting
method, 2 ~ 6 preset conditions need to be entered to change the current welding condition to a welding
condition proper for the entered gap by implementing the curved interpolation between the entered
preset conditions.

A Current (A) A Current (A)

Gap (mm% Gap (mm)_
Equation setting Table setting

Figure 8.21 Condition change depending on the setting methods
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8.7. STITCH function

8.7.1. Overview of the STITCH function

Stitch welding is a function for performing welding intermittently, like sewing. Figure 8.23 shows stitch
welding in which the starting and end points are set on the specimen for the stitch welding to be
performed. It will be done in a stitch pattern where welding section “a” and nonwelding section “b” are
set, as shown in Figure 8.22.

a: Welding section length
b: Nonwelding section length

Figure 8.22 Basic parameters for the STITCH function
H O I\ 1 TS

Start
a End

ON Distance OFF Distance

Welding ON section "

Welding OFF section E—

Figure 8.23 Stitch welding test specimen
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Figure 8.24 presents a schematic diagram illustrating the stitch welding process. In line with the
recording, the robot will move from position P [1] to P [4]. The P [2] and P [3] sections are for stitch
welding, which will be performed through the “STITCH ON” and the “ARCON” command at the P [2]
position. After moving to the P [3] position, the robot will execute the “STITCH OFF” and “ARCOF”
commands to finish the procedure. After the work is completed, the robot will move to the next step, P

[4].

b Y

.

P[1]

STITCH ON
ARCON

Speed

&7 ON/OFF M=

ON

P[z]ll v Y v

OFF ON

1

P[4]

OFF 1 P[3]

OFF speed

y

ON speed

r 3

STITCH OFF
ARCOF

[OH interval

(OFF interval

ON interval

OFF intervgl

OM interval

Figure 8.24 Stitch welding process
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8.7.2. Creating the STITCH command

Inputting the STITCH command

Arc welding

1. Input the command = 2. Arc = 3. STITCH (Select “ON/OFF,” and then click the
“ENTER [YES]” button.)

Robot program __
RobotHHOZ0-03, Baxes, dsteps 1: Insert
51 MOYE P,5=60%, 4=3,T=1
=2 101 E S-f3 s=3 T= STITCH ON
STITCH O COMN#E=]
ARCOM ASFE=] 2: Insert
- e res T ARCON
= B=60% . A=3,T=1 3: Insert
EH STITCH OFF
4: Insert
ARCOF

0040 e
MOVE L 5=60% 4=3,T=1

obot program ——

Bl Program | < Step/Fune (9 Unit:[0] | B Mech

ALL MECH

= Manual 5|

[0]HH020-03 |E< 250mm/s

Execution u
MOVE P.5=60%.4=3.T=1

MOVE P,5=60%,4=3,T=1
STITCH OM,CONg=1
ARCON ASF#=1

Gnd

= Jog

inching STITCH OFF

Fobot:HHOZ0-03, Gaxes, dsteps

3 MOVE L,3=10mm/s,4=3,T=1

olojojolo B
ojojojolg 0

1|0|0f1/0) 100 10
o|o|ojojo|o 1 i

010140 9§ 150 108 o,

le

=23, 967 deg

Current Zommang

0] 413083 | 413083

105,151 deg .2| 3Fz72D | 3F272D
19,766 deg 1283.5| 40F7cz | 40F7C1
1762 deg -29.1| 3FF257 | 3FF257

-52 461 deg -15.2| 4zB499 | 42BAda
-63,521 deg 44.1] 411451 | 411450

Figure 8.25 Example of creating the STITCH command
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Windowr
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Caution

1. S3 MOVE L, S=10mm/s, A3, T1

=>» L: Linear interpolation must be selected

= 10mm/s: Welding speed, speed in ON section of stitch welding, Unit must be selected as mm/s
2. Used together with ARCON / ARCOF commands = Need to run in weld zone
3. Stitch welding is in progress, It restarts after emergency stop or playback stop, but Stitch does not
restart when rebooting after power off the controller
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8.7.3. Setting STITCH function parameters

Signal ON Signal OFF
A

A Speed A . A A A A
pee O B
. T|ON delay 2 OFF delay | | i ! Signal OFF speed
*, - “ V-f » 7 +I &«
b i I
-
-
* ..._....g_Eipeed
(1} .
Speed
(2 Speed .
3 Distance
>
Work
> -
Sﬁnpruaxh’gN_flst e OFF _dst 7 [OH_dst B OFF _dst 'DN_d: OFF _dst
- > »e ~ o
6 Sectiont Section2 Section3
9 count 1 count 2 count 3

Figure 8.26 Profile in line with the stitch welding process

Figure 8.26 displays a screen you can access by pressing the “Quick Open” button in the “STITCH”
command, while Figure 8.27 presents the screen where you can enter with the “Signal Port (F1)” button
in Figure 8.26. Moreover, Figure 8.28 shows the screen of a job program for which the command is used.
The parameters of the number marked inred in Figures 8.26-8.28 can be described below.

Condition no.: Select with the “Shift” + direction keys.
Description: Can be inputted using the soft keyboard
1. On signal delay time

- Time for the welding signal to be turned on in advance
2. Off signal delay time

- Time for the welding signal to be turned off in advance
3. STITCH preparation distance

- Section length for entering the “On” section speed before stitching
4. ON speed: Welding speed at the welding section
5. OFF speed: Welding speed at the nonwelding section
6. Section: Stitch welding condition

Ex.: If the stitch welding under the section 1 condition progresses as much as the count, the stitch welding
corresponding to the section 2 condition will progress.
7. ON_dst: Welding section length
8. OFF_dst: Nonwelding section distance
9. Count: Stitch welding count
Stitch Enable / Equipment Enable / Equipment Output
- Stitch welding will progress during playback only when “1” is inputted for the three parameters.

** Only after all data are inputted in “7. ON_dst,” “8. OFF_dst,” and “9. Count” will it be possible to input

the conditions for section 2.

**Inputting “1all” in “10. STITCH Enable Port,” “11. Equipment Enable Port,” and “12. Equipment Output
Port” is required for stitch welding to be performed during playback. Otherwise, only the stitch
operation will proceed (Welding X).

**4. ON speed: In the stitch section, the speed of the welding (ON) section should be set as the step
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Figure 8.28 Stitch welding parameter setting no. 2
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EX EZETIY
RobotHADDG-U4, Saxes, dsteps
S1 MOVE P 5=60% A=3 T=1
G2 MOVE P S=60% A=3.T=I
STITCH OM_COMN#=1
ARCON ASF#=1
53| 4. MOWE L S=10mm/s i=3,T=1
. STITCH OFF
. ARCOF
ad MOVE P.5=80%, 4=3,T=I
. END

Figure 8.29 Stitch welding parameter setting no. 3
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0. AppendiCGS Arc welding

9.1. How to check welding data with PC
9.1.1. Basic function
9.1.1.1. View dialog box

B Open the "xIsm" file, and then click the "Drawing Graph" button.
B The "Arc Welding Data" dialog box will then pop up.

A B € D E F G H 1 J K ! LY N (9] P Q R

Welding Current/Voltag
Current

350

1234567 8 91011121314151617181920212223242526272829303132333435
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9.1.1.2. Select the arc welding data file.

B Tick "Data," and then click the "Load a File" button.
B Select the arc welding data file to check, as shown below.

Arc Welding Data

Load a file

SETA AM
o SRz AM

™ Prog 24 [ Step 244

9.Appendices

™ Quality 244 [ Fir

I 16:12:00 ..I 16:22:01

I [ [

I Rst

WA=/ S/ 25 H

I Asr

(] Microsoft Excel

W OEARY
]
J: Documents
1. Private C
1. Private D
1% robot2
1% robot
= Data (D)

) BHO|2EE
™ HEE

capata (D)
S wiew(w) (M3)

GuyEqz

&, win7_Ent x86 (C)

| 2013 04_07_ArcWeldingData.txt 2013-04-23 2 11,2178
1 2013 04_15_ArcWeldingData.txt 2013-04-15 2% 689KB
] 2013_04_16_ArcWeldingData.txt 2013-04-16 2% 5,683K8B
|| 2013_04_29_ArcWeldingData.txt 2013-04-20 2% 2,576KB
| 2013_04_30_ArcWeldingData.txt 2013-04-30 2% 422KB
| 2013_05_03_ArcWeldingData_real txt 2013-05-03 2% 6KB
| 2013_05_06_ArcWeldingData.txt 2013-05-08 2% 884KB
|| 2013_05_07_ArcWeldingData_real txt 2013-05-07 2%.. 26KB
|| 2013_05_07_ArcWeldingData_temp.txt 2013-05-13 2% 10,675KB
O+ 0|E(N): 2013_05_07_ArcWeldingData_real tst w | Text Filesg*.txt) -

EFQD -
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Arc welding

9.1.1.3. Set the search conditions.

B Enter the search conditions. (Otherwise, all welding data will be loaded.)
B Press the "List Up" button to display the welding data, as shown below.

Arc Welding Data &J
. ¥ Data [ ST AIZH 2 [T SEIH M I~ Prog 214 [~ Step 214 [ Qualiy 214 [ Rtr [~ Rst [ Asr
ordatle I Reference | | |
[ o= |-
™ Quick Loading
=34 Ik BlaElen S T TS 2 T
01316 : : Cond: 2, Curt119.0, Vall, 003,/0000 At Het:0 ASh:0
2013-06-12 Cond: 2, Curil] /000340000 Fitr:0 Bsti H
2013-06-12 Cond: 2, Curi1l /00030000
2013-06-12 Cond: 2, Cur18 /100340000 129,
2013-06-12 Cond: 2, Curi 15 /000340000 4,
2013-06-12 Cond: 2, Cur15 /10030000 .8, Std:13, tyl 2
2013-06-12 Cond: 2, Cur15 000340000 Awr: 146 3,/20 8 Std:3l 536 Ouallly(z) IDD,/IDD
2013-06-12 Cond: 2. Cur19 /000240000 Avr:0,0/0.0, 5td:0,0/0,0. Quality(2)100,/100
2013-06-12 Cond: 2, Curi15 000370000 Awr: 15 3,4, Std . Gluality (21100100
2013-06-12 Cond: 2. Curi19 000370000 Ave0.0/0, U Sld Qua\ity(Zg:IUUﬂUU
2013-06-12 Cond: 2, Cur:10 000470001 Avr 97, 4 lity (231
2013-06-12 Cond: 2, Cur: 15 000340000 Awr: 158 228 Sld SE/DS Ouahty(?) IDD/IDU
2013-06-12 Cond: 2, Cur18 000470000 Avr T, 471 d:13,8/3,5, Quality(2):100/100
2013-06-12 Cond: 2, Curi 15 /000370000 Awr: 1606, 228 Sld i1, U? Quallly(Z) lDU lUU
2013-06-12 Cond: 2, Cur15 000870000 Awr:79,97415,1, Std:14,673,8, Qualiy (3100,
2013-06-12 Cond: 2, Cur15 A0003/0000  Awr: 00700 Std:0,040.0, Qua\lty 25} 100100
2013-06-12 Cond: 2. Cur19 /000340000 Awri 74 /156, Sid:1.8/10 Quality(2): WUUII
2013-06-12 Cond: 2, Curi15 000340000 Awri 1470724, 2 "Sta:h 0/0.0, Quaht (s IDD/’IDD
2013-06-12 Cond: 2. Curi19 /000340000 Awr:0,0/0.0, Sd:0.0/0,0. Qualit y IUU/
2013-06-12 Cond: 2, Curi15 000340000 Awr 79,041 0.0/0.0, Qual g 2n mnf
2013-06-12 Cond: 2, Cur: 15 /00030000 : uahty( 0 IDU/]DU
2013-06-12 Cond: 2, Cur18 A0003/0000 uahty( 2100710
2013-06-12 Cond: 2, Curi 15 000340000 uahtu(Z IDD/IDU
2013-06-12 Cond: 2, Cur15 /00030000 Ij Qua\ty( 23100,
2013-06-12 Cond: 2. Curi19 /10030000 0.4, Quality(D: IUU/IUU
2013-06-12 Cond: 2, Curi15 /00030000 Qua\lty(?? 1004100
2013-06-12 Cond: 2. Curi15 /10030000 56'U Qualitw(2): IUU/IUU
2013-06-12 Cond: 2, Curi]5 /000340000 /'D Guality(? Bj 0o/10
2013-06-12 Cond: 2, Cur: 15 /00030000 /00 Qua\lt (2)-]00 U
2013-06-12 Cond: 2, Cur15 /10030000 B0 Quality (21007
2013-06-12 Cond: 2, Curi15 00030000 0.7, Quality(2):1004100
2013-06-12 Cond: 2, Cur15 A0003/0000 : H , L] |y(23j:IU
2013-06-12 Cond: 2, Cur15 A0003/0000  Awr: 4B 07741, St 26 /0,2 Cluality (2921004100
2013-06-12 Cond: 2. Cur:15 /00370000 Awri27 B/23 1 SI Quallly(z) 1UU 100
2013-06-12 Cond: 2, Curi]5 000370000 Awe120,6/23,3, S Quialityt 0,100 !
2013-06-12 Cond: 2. Curi15 ZI003/0000  AwriT1E/223 S( 2 4, Qualny(Z).wﬂ 100 Atr0 Rst:0 ASH:0
2013-06-12 Cond: 2, Curi]5 000370000 Awri 126, 3722 8. St 5‘5 0.5, Quality(zy:100/100 Fitr:0 Bst:0 ASR:0
2013-06-12 Cond: 2, Cur:15 A0003/0000 Awr:130.4/22 8, Std: 5 D.B, Ouath(Z):IDD/IDU Ftr:0 A
2013-06-12 L41] Cond: 2, Cur18 000370000 Awr:133,4/22,8, Sh Cluality(2):100/100 Air:0 B A3
2013-06-12 :57:30 Cond: 2, Cur:15 000340000 Awr1d2,3722.7. St ,/05 Cuuality(2):100/100 Ftr:0 Ret:0 &SR
H n H " H H
Click the "List Up" button to display the welding data, as shown above.

HD rosorics .




9.1.1.4. Select the data

B Select one of the lists displayed.

9.Appendices

B The welding graph is displayed on the Excel graph.

Load o i [ Data [T ETAZ 24 M 8HZA M [ Prog gl [ Step ZY [ Quality 214 [ R [~ Ast [ Asr
padatle [~ Reference
e[ Al
[~ Compare
[~ Quick Loading
EFMZ okl Prog/Step/Func

1 3 5 7 9 1113 15

Welding Current/Voltage

17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55
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Arc welding

9.1.2. Reference file
9.1.2.1. Select the reference file
B Tick "Reference," and then click the "Load a File" button.

B Select a reference file to check in the dialog box.
B A graph is then drawn for the reference file and fixed to compare with the other data.

~
(Arc Welding Data - I@

I~ Data [T EHAZ AN =5 e [" Prog 248 [~ Step 28 [ Cuality 24 [ Rr [T Rst [ Asr

Load a fil
| oad e ¥ Reference ‘

~ | List up

i)
Iz
=
s

Proo WF E=2P:Inls JHALC /) EWH

2 5 g I
2 2 [0y 286 » Data ) » 00JFZ2Z » 0012 ACSHLIOIE SUEH(CE) R E
g g g~ M=H -~ 0 e
% % & vicrosoit xcel [ O F EH]
5 5 [ 2013_05_07_ArcWeldingData txt 26K8
% % r 2R _| [22013 05 07 AreweldingData VLO et 26K8
2! 2 L =go] |1 2013 05 30 ArcweldingData.txt 478
g % 00_Tp e 2013 06 20 ArcweldingData.txt 3K8
% g source
2l z 09:59 2013 B3|
2 2 11128 1 robot

% robot2

Private €
o Private 0 o

B
13
o
i
2

« | “IText Filest=txt) -
S50 -

P HID fxsnea



9.Appendices

9.1.2.2. Select the data to compare

B With the reference graph fixed, select the data from the list to draw a graph so as to compare
the data with the reference data.

i

Lol I Data [~ EEAZ 2 [ SEZAAY [ Prog 24 [ Step 24 [~ Quality &4 [~ Rr [~ Rst [ Asr
oadatle v Reference ‘ | | | | ‘

List u
-
Clear
v Quick Loading

A =/ 2| S /8 S0

[S)

Current
160

140
120
100
80 Curr_ref
eCurr_1

60 Volt_ref
Volt_1

40

135 7 91113151719212325272931333537394143454749515355575961636567697173757779
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Arc welding

9.1.3. Comparison
9.1.3.1. Select the first data
B To fix general data as a reference subject instead of reference data.
B [t works in comparison mode until the "Clear" button is pressed.

B Select the first data to fix in the list.

Arc Welding Daf

el v Data [ STAZ M M SMZA M [ Prog 24 [~ Step 24 ™ Qualty 24 T Rr [T Rst [ Asr
pad atle [~ Reference | | ‘ | |

|
™ Compare
™ Quick Loading

SN 28z Prag/Step/Func ST MM MINEZEHH
2ot Cond: ' H B3/ O00T/D003/0000— Awrd3.4718.8, 5td:11.5/1. 4. Quality (2 TOLT00 Fitr:0 Fist:0 ASFRT
Co Brast 1/3/000 ' . 35/28 Oulityl(Z)llD.DDD Fi Hst} A

. H i & 2 Il
Welding Current/Voltage BEYEERD
Current g / g

| 160

140

120

100

80

60

40

1 357 9111315171921232527293133353739414345474951535557596163656769
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9.Appendices

9.1.3.2. Select the second data

B Tick "Compare," and then select the second data to compare.
B The comparison results of both data are then drawn on the Excel graph.

Arc Welding Data &J

W Data [~ SEAZZM [ EHZH ZM [~ Prog 24 [~ Step 24 [~ Quality 24 [ Rr [ Rst [ Asr
I Reference |

FIV Compare l a | ‘ | |
W Quick Loading

Load a file

SN 28z Prag/Step/Func ST MM MINEZEHH
g ' Pt P DO0TA000%/ 0000 ' G Std: 115774, Quality( 2 100100 Fitr:0 Fst:0 AR
Brast DDDVDUDS/DDD ' 23,08, 5td9,5/2.8 Oulityl(Z)llD.D IDU Rtr:0 Hst} A

(] : H A :
: 4 Quali
Welding Current/Voltage
Current

200

180

160

140

120

100

80

60

40

1357 9111315171921232527293133353739414345474951535557596163656769
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Arc welding

9.1.4. Other functions

B Quick loading
- Tick "Quick loading" to load the files quickly.
- However, the loading dialog box may show a "No Response" message. (However, it will
continue loading.)
- It is recommended only for loading large data.

B (lear
- To initialize an Excel graph
— The loaded data and the search conditions are maintained.
- If a reference file is loaded and then cleared, it is not displayed.
- If this function is used for comparison, the comparison is disabled.

B Welding search result
- Data of a certain value or lower can be displayed among numerical welding results.
However, the welding results must be saved as numerical values.
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® Daegu Office (Head Office)

50, Techno sunhwan-ro 3-gil, yuga, Dalseong-gun, Daegu, 43022, Korea

® GRC

477, Bundangsuseo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, 13553, Korea

® U7 A2

(43022) 9N HET R7ME HA=SZ 3 2 50

® GRC

(13553) B7|= SEHAl 28T 2STAE 477

@ ARS : +82-1588-9997 (A/S center)

@ E-mail : robotics@hyundai-roebotics.com
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