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1. Basic information of arc welding Arc welding

1.1. Introduction

Teach the arc welding work as the following picture.

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

Weaving
trajectory [~

[Step1]

Figure 1.1 Basic arc welding teaching

(1) Connect the power.
Turn on the power switch on the front side of the controller.

(2) Switch to a manual mode.
Select a manual mode from [Mode] switch of teach pendant.

(3) Click [Program] on the teach pendant and enter the program number.
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1. Basic information of arc welding

(4) After these processes, the teach pendant screen will be displayed as in Figure 1.2.

Record cnd, * _ Manual out,

(B Prograrn | <1 S/F (3 Unit:[o] | 7 Mech 1 Crd [d= Jog spd T0
HHHK OnL:0/0 ALL MECH | [0JHS165-02 JOINT [1] | | T
MOVE P.5=60%.4=1.T=0 123 5 L8

ol g Y
Robot program __
Run to Program does not exist, Pane set
Jog inch, Soft key,
m
=
CuickOpen User key
B AI
el | | I

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 cnd.] key and select the interpolation type, speed, accuracy and the tool
number that you want to use.

(M Use the direction key for moving around items. Setting will be saved after moving to an
appropriate item, setting a value and pressing the [ENTER] key.

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

[P Program | = Step/Function | [F] Unit :[0]
0100 sft 11,0 ALL MECH

MOVE L|5 = 200mm;sl =0l T=0]|
Fi I

Z Fi ] ~
[riemoiaionype| [ Speed | [ Accuracy | [Toolnumber|

Figure 1.3 Contents of the record condition displayed
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(8) Click [Record] to record the steps as in Figure 1.4.

Arc welding

Fecord cnd, o Manual out,
(B Prograrn | <1 S/F (3 Unit:[o] | 7 Mech 1 Crd [d= Jog spd T0
=» 0100 onL:1/0 ALLMECH | [oHS185-02)  CAAT, |01) T ‘ — | — |
4 MOVE P.5=50%.4=1, T=0 S Bt X100 S
Robot program __
Bur 1o FiobottHSTEE-02, Baxes, Tsteps Pane set
51 MONVE L, S=200mm,/s,A=0.T=0
|
Jog inch, Soft key,
m
L':_ )
CuickOpen User key
: Ar
el | | I

Figure 1.4 Step recording screen (1)

(9) Repeat (5) ~ (7) process for Step 2~4.

Record cnd,

Manual out,

(A crd

(B Prograrn | <1 S/F ([ Unit:[o] | £ Mech [g= Jog spd T0
(= o100 lonLg/0 AL MECH | (01518502 | CART,. L1 TG et 11
- MOVE P.5=60%.4=1.T=0 ik . e
s o g i W Tl
Robot program __
Bur 1o FiobottHSTEE-02, Baxes, dsteps Pane set
51 MOVE L, S=200mm,/s,A4=0.T=0
B2 MOVE L 5=200mm//s, A<D, T=0 D
Cand |83 MOVE L.S=200mmys, =0, T=0
5 MONVE L, S=200mm,/s,A=0.T=0
Jog inch, Soft key,
L
L':_ )y
QuickOpen User key
: Ar
Select F button menu, [ ]
D | | I T

Figure 1.5 Step recording screen (2)

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

(D 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 [ENTER]. (Refer to ’'13.8 Weaving condition’ to learn more about how to set
weaving conditions.)

Click [ARCON] key in the same way. Enter the pattern number and press the [ENTER]
key. (Refer to '13. Starting Conditions for Arc Welding’ to learn more about how to set arc
welding conditions.)

®
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1. Basic information of arc welding

(11) Move the cursor to Step 3 where arc will is ended.

(M Click [User key] again to display the registered user key at the bottom of the screen and
click [ARCOF] key to enter the command.

@ Click [WEAVOF] key in the same way to enter WEAVOF command.
(12) Adjust the speed in Step 3 to the desired welding speed. (Ex. 12mm/s)

(13) Finally, enter the END command that will terminate the program.
Click T[F6]: Command input; — F[F2]: Flow control; — T[F7]: End; to enter the END

command.
Fecord cnd, Manual out,
(B Prograrn | <1 S/F (3 Unit:[o] | 7 Mech 1 Crd [ [d= Jog spd T0
: /‘) 0100 OnlL:d/1 ALL MECH | [0JHS165-02 CART, [1] ‘ ‘ | T
& MOVE P.5=60%.4=1.T=0 — |~ b9 oy
Robot program __
Bur 1o FiobottHSTEE-02, Baxes, dsteps Pane set
51 MOVE L, S=200mm,/s,A4=0.T=0
B2 MOVE L 5=200mm//s, A<D, T=0 D
Cmd WEAVOR WEV#=1
ARCON ASF#=1
53 MONVE L, 3=12mm,/s,4=0,T=0
Jog inch, ARCOF ASF Soft key,
= WEAWOF
L-Z_ 54 MOVE L 5=200mm/s, A=0,T=0
END
QuickOpen User key
B Ar
D | | [

Figure 1.6 Teaching complete
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Arc welding

1.2. Arc welding function setting

(1)

(2)

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. (Seek help from certified engineer for arc
welding function setting.)

Clicking "[F2]: System; — T5: Initialize; — 73: Set purpose; under manual setting screen
displays the following dialog box for setting the robot purpose, user key, and input/output
signal allotment.

o h
Record cnd. Manual out,

Usage setting

Spot welding = (@) Disablef ) Enable [
O] 1@ -
Arc welding = () Disatlle (") Analog (@) Digital Welder nurnber = i
Aun to Palletizing = (@) Disable (") Enable Pane set
User key init = |Arc " D
GED@ In/Out assign init = |Arc "
. i
D i Registered welder list <&rc welder number: [Model namel> it G2
= 1:[Hyundai Saprom] 5:[Fronius P,bus]
2:[Hyundai HAW-350] 6 [Panasonic GBZ]
QuickOpen User key
- JilAristoMig UB00]
0 AI
- 4:[Fronius D,Met]
Help PREY,/MEXT

Select the spot welding environment, Set the number of qun change to apply the servo qun change,
’

Figure 1.7 Usage setting dialog box

(3) The screen above shows a case which arc welding is set as digital, GB2 welder.

You can enter into the welder condition setting dialog box after pressing '[F1]: welder; on
this screen.

(4) Refer to [15. Welder characteristics file] for advanced setting of welder condition files.

/ HY
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1. Basic information of arc welding

1.3. Arc welding application condition setting

A screen where various conditions for arc welding application can be set will be displayed as follows
by clicking f[F2]: System; — "4: Application parameter; — '2: Arc welding,from the manual setting

screen.

Arc welding

Record cnd, m Manual out,

1: High speed step fwd/bwd = Max, speed IE!— 3 [
2: Inching speed Low= [3 % Hgh [0 % o
Bt 3: Assignment welding current port = |]— s &l
4: Assignment welding valtage port =
@3@ 5 Arc welding output port reserve 1 allocation = |[|— D
B: Arc welding output part resarve 2 =
Jog inch, 7t [4rc OR] key status output port = T Soft key,
= 8: [Arc On] prohibition external input port =
o 9: Coolant condition input part = T
Quickpen 10: Yelder error condition input = (@) Disable ()Positve (O)Megative User key
—~— 111 Welding wire condition input = (@ Disable () Pasitive () Megative
l:_r 12: Gas pressure condition input = @ Disable () Positive O Megative AF
13t Outputting [Inching] signal in [retract] = @ Disable  (7)Enable
Help PREV/MEXT

Enter the speed to use during high speed movernent function (Shift + Step forward/backward), [1 - 28]

Figure 1.8 Arc welding application condition dialog box
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Arc welding

Details for each item are as follows.

1)

)

®)

4

(®)

(6)

O

(8)

)

Inching speed: [1 ~ 25]

[1 ~ 50], [10 ~ 100]: Inching speed setting sets the wire feeding speed for wire inching and
retracting when using the [Inching], [Retract] keys. Wire speed sets the current value and
feeding speed in low/high speeds (movement when pressing key for more than 3 sec.).
(Refer to inching and retract function.)

Allotment of welding current reference output port: [1 ~ 32]
Sets the analog output port no. for generating the arc welding current reference voltage.

Allotment of welding voltage reference output port: [1 ~ 32]
Sets the analog output port no. for generating the arc welding voltage reference voltage.

Allotment of arc welding output reserve port 1: [1 ~ 32]
Sets the analog output port no. for generating the reference voltage on the reserve arc
welding output port No.1.

Allotment of arc welding output reserve port 2: [1 ~ 32]
Sets the analog output port no. for generating the reference voltage on the reserve arc
welding output port No.2.

Allotment of [GUN] key condition output signal: [Allotment of normal output signal]
Sets the output signal for generating the current condition of the [GUN] key.

External input signal for [GUN] key banning: [Allotment of normal input signal]

Sets an input signal that bans the [GUN] key movement to stop the [GUN] key from being
accidently pressed. When the robot operates with the LED light off by activating this button,
only the movement will continue without actually executing the arc welding.

Allotment of coolant condition input port: [Allotment of normal input signal]

When using a liquid-cooled arc welding torch, set the input signal for determining problems in
the coolant circulation. When this signal is input during welding, the robot deems it as an
error and stops the movement and welding operation.

Entry of welder error condition: [Null, positive logic, negative logic]
Determines the usage and logic of the input signal for welder error condition.

(10) Entry of welding wire condition: [Null, positive logic, negative logic]

Determines the usage and logic of the input signal for welding wire condition.

(12) Entry of gas pressure condition: [Null, positive logic, negative logic]

Determines the usage and logic of the input signal for gas pressure condition.

(12) [Inching] signal output upon [Retract]: [Null, valid]

When reverse inching the wire, determines whether to also use the function of generating the
inching signal. Set this to valid only when using a welder that requires this function.

/ "HYUNDAI 1-8
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1. Basic information of arc welding

(13) Digital filter for arc sensing: [0 ~ 200]
Sets the digital filter value to be applied in the arc sensing analog input value. Digital filter is
not applied when entering O or 1.

(14) Allotment of input port for arc sensing: [-2 ~ 32]
This input port receives the welding current measurement value used in arc sensing. -1 and
-2 are set when using arc sensing for welders that support CAN communication. -1 uses the
welder input value and -1 uses the digital filter.

(15) Auto-save upon changing I, V: [Null, valid]
Determines whether to auto-save the value when changing the current and voltage in the
'Change arc welding current/voltage' box. Refer to "9: Changing current/voltage during
welding" for further detalils.

(16) Auto-activating monitoring during welding: [Null, valid]
When the arc welding starts, the arc welding monitoring automatically sets the usage of the
function displayed on the screen.

(17) Application of filter for high weight arc torch: [Null, valid]
When using a high weight torch, determines whether to apply a high weight arc torch filter.
Setting this criterion to valid upon using high weight torches such as liquid-cooled torches
has the effect of reducing vibration.

1-9 / HYUNDAI
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2. Insert command

Arc welding

2.1. ARCON

ARCON command starts the arc welding and can be used in 4 forms. But, the 3" or 4™
Description | type commands may not be used for certain welders. The set welder in this manual is
the digital welder (GB2/GZ4), which does not support the 4" form of command.

+ ARCON
* ARCON ASF#=<Arc welding condition no.>
Grammar * ARCON C=<Current>,V(VP)=<Voltage>,ASF#=<Arc welding condition no.>
* ARCON ASF#=<Arc welding condition no.>,JOB#=<Welder job no.>
— Not supported

Arc welding Welding condition no. used for arc welding start and | Rounded-up.

condition no. main condition 1~-32
Current Output current for arc welding 0~500 A
Parameter .
Voltage(V) Actual output voltage upon arc welding -20~40V

Voltage(VP) Offset voltage of synergic voltage upon arc welding -200 ~ 200V

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

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

« ARCON ASF#=1: Starts welding based on conditions set on the designated

Example of condition file
usage *» 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

m Reference

® To use the digital welder, set ‘arc welding’ of [[F2]: System; — 5 Initialize; — 3: Set
purpose; as digital.

® When setting 'Arc welding' as digital, it is possible to use only in the form of using a condition
number.

® Some welder models have the function of internally saving jobs by presetting various welding
settings. In such cases, it is possible to use the 4™ criterion.
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2. Insert command

2.2. ARCOF

ARCOF is a command to end arc welding.

ARCOF command ends the arc welding and can be used in 4 forms. But, the model

Description | used in this manual is the digital welder (GB2/GZ4), which supports only the 1% and
2" forms of command.

+ ARCOF
* ARCOF ASF#
Grammar * ARCOF AEF#=<Arc end condition number> — Not supported
* ARCOF C=<Current output>,V(VP)=<Voltage output>
,AEF#=<Arc end condition number> — Not supported
Arc end condition | Welding condition number which is used on arc 1~32
number welding end
Parameter Current output Output current on arc welding end 0~999 A

Voltage output (V) | Output voltage for individual setting arc welding | 0.0~40.0 V
end.
Voltage output (VP) | Output voltage for unified setting arc welding end -20~200 %
* ARCOF: Ends arc welding without special ending process.
* ARCOF ASF#: Ends welding according to details set by ARCON in case of digital
setting. Condition setting can be approached only from ARCON.
* 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.

Example of
usage

[D Reference

® To use the digital welder, set ‘arc welding’ of [[F2]: System; — [5: Initialize; — 3: Set
purpose; as digital.
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Arc welding

2.3. WEAVON

WEAVON is a command to start the weaving motion.

Description | Starts the weaving motion.

Grammar | WEAVON WEV#=<Weaving condition number>

Parameter \(\{eavmg Condltlon numbgr in weaving condition file which will 1~32
condition number | be used in weaving motion.
Example of | e avon wEVH#=1
usage
2.4. WEAVCmd

WEAVCmd is a command to set weaving condition in each item externally. Various weaving conditions
can be set without regard to limitation on the number of weaving condition (32) by using this
command.

Description | Sets weaving conditions externally.

WEAVON WEV#=1 « Loads weaving condition.

Grammar WEAVCMd.Freq=5 « Sets an item among weaving conditions to be
changed.
WEAVON WEV#=1 « Loads weaving condition No. 1.
WEAVCmd.Freqg=5 «— Change only frequency among weaving
Example of conditions to 5Hz. _
usage WEAVCmd.FwdAngle=10 «— Change 10°of proceeding angle among

weaving condition
MOVE L,S=100cm/min,A=0,T=0 « Move according to changed weaving condition
while weaving function is executed.

[D Reference

® WEAVCmd assignment statement should be placed between WEAVON statement and
MOVE statement. WEAVCmd assignment statement which is inserted after MOVE statement
is executed will not be applied.
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2. Insert command

2.5. WEAVOF
WEAVOF is a command to end the weaving motion.
Description | Ends the weaving motion.
Grammar WEAVOF
Example of WEAVOF
usage
2.6. REFP

REFP is a command to insert the reference point required for weaving motion.

Description | Insert reference points such as weaving wall or approach direction.
Grammar REFP <Reference point number>,<Pose (number)>
REFP <Reference point number>
Re_ference The number to set the type of reference point. 1~4
point number
Parameter - = : -
Pose number Inserts pose of reference point. Except, it is omitted in case
it is inserted as hidden pose.
Example of REFP 1,P1
e % | REFP1
9 REFP 2, (-1073.33, 739.01, 258.30, 0, 76, 23)
Examble of REFP belongs to step as MOVE.
us:fge It will be the hidden pose type in case REFP is inserted on the teach pendant by

using <REFP> key of the user key.

[ﬂ Reference

® Alike the MOVE grammar, the REFP grammar falls under the step.

® The hidden pose type is adopted when entering the REFP command by using the user key’s
<REFP> key through the teach pendant.

® It is possible to move to the teaching position by executing the step advance after setting the
execute unit as Cmd, Step.
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Arc welding

2.7. ARCCUR

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

Description | Sets the output value of the welding current

Grammar ARCCUR C=<Current>

Sets the current output to be used in the main condition of

Parameter Current . 0~500 A
arc welding
Example of _
usage ARCCUR C=200
2.8. ARCVOL
The ARCVOL grammar sets a designated value for the welding voltage output.
Description | Sets the output value of the welding voltage
Grammar ARCVOL V(VP)=<Voltage>
Parameter Voltage (V) | Actual output voltage upon arc welding 0.0~40.0V
Voltage (VP) | Offset voltage of synergic voltage upon arc welding -200 ~ 200V
Example of | ARCVOL V=20
usage ARCVOL VP=100
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2. Insert command

2.9. ATDC

ATDC is a command to execute the automatic tool data offset function.

Description | Executes automatic tool data offset function.

Grammar | ATDC T=<Tool number>,0rgP=<0Original pose>,NewP=<Current pose>

Tool number which will execute automatic tool data 0-15

Tool number ; :
compensating function

Parameter Original pose | Originally saved pose

Current pose Current modified pose

Example of ATDC T=1,0rgP=P1,NewP=P2
usage

2.10. CalTVSft

CalTVSft is a command to obtain the shift value which can stand a tool on two pose variables inserted.

Description | Obtains shift value to stand a tool on two pose 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 to stand a tool obtained by two pose

Shift variable values straight.

Example of | .\ +\/st | p1.LP2,LR1
usage

[D Reference

® Commands under the arc command group but not indicated are separate functions or
unsupported commands.
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3. RETRY

Arc welding

When arc welding commences, the arc ignition may fail due to causes such as foreign substances in
the welding start point of the basic material. The retry function enables consecutive operation without
having the robot stop by automatically reattempting arc ignition upon failure.

When the arc ignition fails as shown in Figure 3.1, the retry function setting triggers retry attempts,
such as reentry, welding line movement, and shift movement. Retry is automatically executed
according to the retry condition set under the welding sub-condition.

)

)

3

N

Set distancg

(

I[II]

XY, 2)

O O

NN

In case a subsidiary object is attached

Figure 3.1 Sequence of retry function

Reentry

The robot retreats from the welding start point towards the torch approach direction by the
retreat movement amount, and then makes the reentry. The welding condition used is applied
with the original welding condition.

Welding line movement

The welding restarts after moving from the welding start point towards the welding proceeding
direction by the welding line movement amount. The welding condition applied upon retry is
applied with the welding condition of the retry condition number set under the welding
sub-condition. Setting the retry condition number to 0 triggers arc ignition attempt under the
same condition as the main condition. When the arc ignites normally, the robot returns to the
welding start point with the set speed. After returning to the welding start point, the robot
starts welding based on the main welding condition.

Shift movement

The welding restarts after moving from the welding start point by the shift movement amount.
The welding condition applied upon retry is applied with the welding condition of the retry
condition number set under the welding sub-condition. Setting the retry condition number to 0
triggers arc ignition attempt under the same condition as the main condition. When the arc
ignites normally, the robot returns to the welding start point with the set speed. After returning
to the welding start point, the robot starts welding based on the main welding condition.
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3. RETRY

The retry function is set under the retry group of the welding sub-condition. Detailed criteria include
frequency, retry condition, operating mode, speed, retract time, retract speed, retreat/welding line
movement amount, and shift movement amount. To edit the welding sub-condition, click [Quick Open]
key under the ARCON command and click [F1: SUB-CONDITION] to enter the welding sub-condition
box. Refer to the chapter on quick open of this manual for further details on setting Quick Open.
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4. Restart Arc welding

When arc welding is in process, the welding may stop from numerous causes, such as arc shutdown,
limit breach, lowering gas pressure, insufficient wire, and coolant error. At this time, restarting the
welding from the stopped point may result in areas that are not fully welded. The restart function is
intended to complement such insufficiently welded areas.

In the restart condition setting, determine how to operate upon restarting for each cause of the stop,
such as arc shutdown. When welding operation is automatically restarted with or without removing the
cause of the stop, welding will begin after moving back along the welding line for a certain
distance. Consequently, the error point vicinity is covered with a redundant welding overlap. This can
prevent any areas being insufficiently welded through a restart.

The restart function is executed according to the setting adjusted in the welding sub-condition box.

(@ Remove error
@ Move by using eason
Jog

@ Press [START]

Stop location

@ The robot moves back
to set overlap distance
and executes welding

work

«&— Overlap distance

Figure 4.1 Example of restart function (Semi-auto)

/ "HYUNDAI 4-2

HEAVY INDUSTRIES CO.,LTD.



4. RESTART

When welding stops from numerous causes, such as arc shutdown, limit breach, lowering gas
pressure, insufficient wire, and coolant error, the following methods can be used to restart.

Disable

When errors such as arc shutdown, limit breach, lowering gas pressure, insufficient wire, and
coolant error occur, the welding and robot frame will stop. After removing the cause and
clicking [Operate], the robot will recommence welding from its stopping position without
overlapping the welding.

Ignore

The welding will proceed without stopping. In other words, the robot will ignore and continue
welding even if the arc shuts down or the limit is breached. This processing method can be
used only during overlapping from arc shutdown or limit breach.

Semi-auto

When errors such as arc shutdown, limit breach, lowering gas pressure, insufficient wire, and
coolant error occur, the welding and robot frame will stop. After removing the cause and
clicking [Operate], the robot will conduct overlap welding according to the method set under
the restart criterion of the welding sub-condition before commencing with the main task.

A Caution

When pressing the step advance/retreat key during robot transit, the restart info will be
cleared and overlapping will not be executed. Always use the jog operation for movement.

Auto

When the arc shuts down during welding, the robot will conduct the overlap welding
according to the restart criterion of the welding sub-condition without stopping, and then
commence with the main task. But, the welding will start imnmediately at the stopped position
when the arc shuts down again during the overlapping section.

Details of each method of dealing with the situation are described in  TQuick Open; .
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lf; 5. Auto stick recovery Arc welding

«

Wire might be stuck on the material when arc welding is ended. Stick prevention process to raise the
voltage temporarily when welding is ended will be done to the welder to prevent this situation.

After welding prevention the controller will operate the circuit to detect stick and monitor stick. In case
wire is stuck to the material continuously at this time, the controller will display an error and the robot
will stop its movement. This function is to enable continuous welding working by recovering stick
automatically in this case.

When this function is used, stick recovery processing by applying a certain voltage will be executed
automatically even if stick is detected. In case stick is not recovered after stick recovery processing is
executed for the set number of times, TStick; signal will be outputted and the robot will stop its
movement.

The auto stick recovery condition can be set under the ‘Auto stick recovery’ box. Enter the box through
FArc welding start condition; —  F[F2]: End condition; — T[F1]: Sub- condition; .

Further details on auto stick recovery are described in  TQuick Openy .
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6. Weaving function

Arc welding

The weaving function is used to widen the welding bead in arc welding. Details of the weaving function
are determined by the weaving condition file and reference point. The following items can be set in the
weaving condition file.

6.1. Type

Set the weaving pattern type as the following pictures.

N\

Simple harmonic motion Triangle wave L-shape wave Circular motion

Figure 6.1 Weaving pattern type

6.2. Frequency

The moving time designation method will be adapted when 'frequency, is designated to ‘0. Set the
weaving frequency to any value besides ‘0.

Frequency is related to the horizontal direction distance and the vertical direction distance, so the
range size will decrease as the frequency is bigger, and the range size will increase as the frequency
is smaller. The addition of the movement time of lateral and longitudinal directions in the movement
cycle of each sequence of the triangle wave is equal to the movement time of the diagonal direction.
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6.Weaving function

6.3. 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'reACt'O”
Welding - B

start point
Left .-~ Welding Right
start point
gx.
. Right Left (wall) _
| © direction direction |
> :
Right - © Left

(1) Wall direction: Vertical direction (2) Wall direction: Horizontal direction

Left (wall) direction f
Y

-

U=

(3) Wall direction: torch position standard

Figure 6.2 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.

(4) Wall direction:
Determines whether to use vertical (1), horizontal (2), or torch position standard (3) for the left
(wall) direction. Generally, the vertical direction is used as the left (wall) direction, whereas
the horizontal direction is used in weavings with a 180° angle on the surface. Torch position
standard weavings can respond to all left (wall) directions and can respond to changes in the
left (wall) direction while the weaving is proceeding.
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Arc welding

(5) Offset angle
When setting the wall direction as the torch position standard, set the rotating angle with the

weaving surface based on the proceeding direction of the weaving. When setting 0°, divide
the angles of the left(wall)/right directions in half.

6.4. Forward angle

This is the weaving vibration angle to the welding line, the range is -90.0 ~ 90.0 °. When setting 0°,
weaving operates perpendicular to the welding line.

Sight A Proceeding direction

Proceeding
angle

T~ =1
% Proceeding

Figure 6.3 Weaving forward angle

6.5. Boundary limit

In case of weaving when the proceeding angle is not 0°, the weaving start/end sections may
sometimes pass the boundary limit. In such cases, restrict the boundary limit to set whether to execute

the weaving operation with or without a limit.

/ ’ 4 / ’ 1]
b /1 " /I ! 0 y Lo /1 / /I A il
/ /1 7 [ /1 /1 |
| /' /1 /1 / /| | % | | /1 /1 / /| |
/ /o /1 /0 ! /) / / /o /1 /0 ! /)
[ /1 /0 | / 1,1 /1 /| |
/ /1 /o /o ’, /1 /o /o
I ': /S // I I // | I : ’, I/ 'l /o // I I // | I :
/
uy. A R A B B I__J___,/__' __/__1'__4/__'__ ’__:__4/__'
//’I' | / T / | / T 7 | / T I// | | / [ | / I T | / ‘_*
A N by [ Loy N Ly I
7/ [ 1/ / 1/ [ 1/ / |
Foro Ly [ | | 4 b I s 1/ ' 1
ooy / [ / 1/ / o , |/ , L A
;oo 1 1/ ! % A [ 1 1/ 1 % A
/ / / /
FAR v ) 4 y /ol b v ) 4 y /!
When the boundary limit is invalid When the boundary limit is valid
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6.Weaving function

6.6. Moving time

This is an item used in case "Frequency, is set to ‘0’. Designate moving speed per each section
separately as the following picture. Number of section used will vary according to each waveform type.
Therefore, the moving time of unused section (Except, No. 3 and 3 in case of vibration) in set weaving
type will be ignored.

Wall direction Wall direction Wall direction Wall direction TSN
A A A A \ \’ ‘

@ Zone
number
@ﬁ ©

® @

® (1
Other wall direction Other wall direction Other wall direction Other wall direction
Simple harmonic motion Triangle wave L-shape wave Circular motion

Figure 6.4 Moving section per each weaving pattern

6.7. Timer

This value is valid in case Frequency, is set to ‘0’, and it sets the weaving stop time at the end point
of each section as the picture above.

Caution) Movement trace is not stopped at this time. (It is the A form on the picture below)

Only weaving will be
stopped temporarily

Trace form for designating the timer

Figure 6.5 Example of trace in case timer is designated
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7. REFP (Reference point)

Arc welding

Factors to decide the shape of weaving are required to weaving function used on extending the width
of welding bead in arc welding. Weaving condition file is enough for most of cases.

However, the reference point for deciding weaving plan is required according to the form that parent
metal is placed in case vertical plane of weaving doesn’t correspond to Z axis of robot coordinate,
access point is different from weaving direction, proceeding direction can’t be decided or some of
these problems are combined. A type of teaching the reference point used at this time is reference
point function.

m Reference

® \When setting the weaving condition as [Basic Pattern] > [Wall Direction] based on the 'torch
position standard', REFP commands other than REFP 3 (Reference Point 3) are not used.

® We recommend using the wall direction as the 'torch position standard' when using the
weaving function. This makes teaching convenient, since REFP 1, 2, 4 become unnecessary.

IS TE
st i) -
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7.REFP (Reference point)

7.1. Function

A weaving coordinate system is required to conduct weaving. This is the standard of the detailed
condition of weaving pattern and is automatically created upon commencing the weaving. However,
the basic coordinate system may not be created according to the form or position of the basic material.
In such cases, it is possible to fit the weaving form to the basic material by using the reference point
function to create the weaving coordinate system of the desired direction.

1)

)

3)

(S : Welding start point

E_ Wall direction | (B : Welding end point
Weaving
trajectory -~ _ Proceeding direction
Sh )\ G

Other wall direction

Figure 7.1 Weaving coordinate

REFP 1 (Reference Point 1)

This command designates the wall direction. First, record a point on top of the basic material
as REFP 1. Then, it is possible to determine one side using the welding line and REFP 1.
Start the weaving by designating this side based on the wall direction. This command is not
used when setting the 'wall direction' based on the 'torch position standard'.

REFP 2 (Reference Point 2)

This command determines the other direction by selecting the quadrant conducting the
weaving. REFP 2 records a random point on top of the corresponding quadrant. The
horizontal direction is generally selected to head towards the approach point. The proceeding
direction heads from the weaving start point to the weaving end point. This command is not
used when setting the 'wall direction' based on the 'torch position standard'.

REFP 3 (Reference Point 3)
This command designates the proceeding direction of the weaving where the robot is
stationary and only the positioner is rotating in stationary weaving.
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Arc welding

(4) REFP 4 (Reference Point 4)
This command designates angles towards other directions. Designating the angle by using
this command ignores any values set through [Basic Pattern] = [Angle].
This command is not used when setting the 'wall direction' based on the 'torch position
standard'.

(5) Standard for determining direction when without REFP

(» Wwall direction: Z-direction of the robot coordinate system
(@ Horizontal direction: Direction from wall towards the side of approach point
(® Proceeding direction: Direction from weaving start point towards end point

A basic coordinate system is required for weaving. This is the standard of the detailed
condition of weaving pattern and is automatically created upon commencing the weaving.

Wall direction

Proceeding direction
(Weld line)

{m=mmomomoooo- ------5 Wall direction
1 Approach point: | A

1 Step on the verge )
: of starting weaving ! _— ® REEP 2
REFP 1
Other wall
S direction
Other wall direction >

Figure 7.2 Weaving direction and reference point
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7.REFP (Reference point)

7.2. Reference point recording

Reference points are recorded in the following order:

1)

Use the Jog key to move to the position to record as the reference point

Move the cursor to the position to record as the reference point (normally the step right above
the WEAVON command)

Click [User Key] — [REFP] (use hidden pose) or [Input Command] — [Arc] — [REFP] to
record the reference point (input pose variable)

In case reference point record is required

(» REFP 1: In case the wall direction is different from Z axis of robot coordinate.
Any location on the plane which decides the wall direction can be used. However, if the
distance between this location and weld line is too close, an error might occur on the
calculation of the wall direction.

(@ REFP 2: In case access point is in the opposite direction of weaving
Since this location is used for setting right or left based on the plane which decides wall
direction, any location can be used if right and left side can be distinguished. However, if
the distance between this location and the plane of the wall direction is too close, an
error might occur on the calculation of the horizontal direction.

® REFP 3: In case there is a difficulty in deciding the proceeding direction as stop weaving
Any location can be-used if it is on the line which shows the proceeding direction.
However, if the distance between this location and the start point (end point) is too close,
an error might occur on the calculation of the proceeding direction.

@ REFP 4: In case there is a difficulty in measuring the weaving pattern angle
Designate the weaving pattern angle directly using REFP.
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Wall direction

REFP 1
@ Approach point

Proceeding direction

Wall direction
RERP 1

"
Approach point

Horizontal
direction

<In case REFP 1 is required>

(&): Start point
Wall direction @ gnd point

(Virtual) Proceeding
* direction

REFP 3
Same location

Wall direction
Stop weaving

k4
4

REFP 3

e

Same Horizontal
location direction

<In case REFP 3 is required>

Arc welding

Wall direction

Approach point
REFP 2

Horizontal
direction

Wall direction REFP 2

Proceeding 3‘
direction

Approach point
(a)

Horizontal
direction

<In case REFP 2 is required>

() : Start point
(€) : End point

Wall direction

Horizontal direction

Difficulty in angle
measurement

Wall direction
/ & Proceeding
i direction

<In case REFP 4 is required>

Figure 7.3 Application per each reference point type

m Reference

REFP 1: Set the distance to the welding line to at least 5Smm.

REFP 2: Set the distance to the wall direction to at least 5mm.

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.

/ "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.

7-6



7.REFP (Reference point)

7.3. Reference point editing
(1) 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. .

%) Set the interpolation type to a straight line at this time and use the condition recorded on
weaving start point for moving speed, tool and ACC.

(2) Reference point location edit

(D 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.

(3) Reference point command delete

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

(4) Reference point number change

Place the cursor on the reference point command.

Click [Cmd input] key.

Enter new reference point number and press the [ENTER] key.

The reference point number will be changed after pressing the [ENTER] key again or
pressing [POSE.MOD] key.

® @O

-1 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



A HYUNDAI

HEAVY INDUSTRIES CO..LTD.



)

0 000 00 WY
00000
00000

o
-
©
)

=

I
O

=

o T

HEAVY INOI

retract




lf 8. Inching and Retract

Arc welding

This is the function to control the wire feeder motor which is one of arc welding devices and it pulls out
the welding wire longer or rewinds it.

Inching function plays a role of pulling out wire by rotating the wire feeder motor to the forward
direction, and retract function plays a role of rewinding wire by rotating the wire feeder motor to the
reverse direction.

The length of welding wire can be adjusted by using inching and retract function.

8.1. Operation

(1) Inching function: [Shift]+[2] key

Private key: [Inching] key among the user key
Feeding speed: pressing the key, low speed for 3 sec. and high speed afterwards

(2) Retract function: [Shift]+[3] key

Private key: [Retract] key among the user key
Feeding speed: After pressing the key, low speed for 3 sec. and high speed afterwards

(3) Inching speed setting

Select T[F2]: System; — T4:Application parameter; — [2: Arc welding; from the
manual setting.

Under the arc welding setting menu, set the [1: Inching Speed: Low Speed=[???]%,
High Speed=[??7?]%, value to the desired low/high speed. The speed is indicated in
percentage (%) regarding the maximum feeding speed.

Inching speed change might not be applied depending on the welder model.
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9. Welding current/voltage change
function Arc welding

This is a function to increase/decrease current or voltage used during arc welding.

(1) Welding current/voltage setting check

Current/voltage setting recorded in the file can be checked by pressing ‘[User key] — [change
I, V] key during welding.

(2) Welding current/voltage adjustment unit
® Welding current adjustment unit: Increase/decrease 1[A](or 5A) by pressing once.
® \Welding voltage adjustment unit: Increase/decrease 0.1[V](or 0.5V) by pressing once.

(3) Save or cancel the changed value
The changed value of welding current/voltage can be saved on the file or cancelled.
® Save: Press the [F7: Record] key.
® Cancel: Press the [ESC] key.
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9.Welding current/voltage change function

9.1. Operation

Press [change I, V] among the user key in the manual mode.

A s
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= - [ESCI i 34 A'
e PREV/MNEXT

A s S e ——

Figure 9.1 Arc welding current/voltage change dialog box

(1) Description
® File content: Shows settings recorded on the file.
® Output value: Displays the current output value.

(2) Operation

® Output change: Current or voltage can be changed using [<][=][T][£] keys.

® Record on the file:
The output value will be saved on the file and the previous screen will be displayed after
pressing the [F7: Record] key.

® Cancel:
The output value will not be saved and the previous screen will be displayed after
pressing the [ESC] key.

Current/voltage change is applied to the welding start condition but it is not applied to the end
condition. And, in case current/voltage are designated directly without using the welding condition file,
current/voltage change and confirm are possible, but the value can’t not be recorded on the file.
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10. High speed movement function Arc welding

The moving speed on the welding section is very slow in the arc welding application, so high speed
movement function faster than the teaching speed is required at the time of test operation for the
confirmation of the location.

The robot will move in maximum speed rather than the teaching speed after pressing a specific key
and operating step forward/backward at the time of test operation for the confirmation of the location.

1)
(@)

3)

10.1.

(1)

(@)

3)

(4)

The operation of this function is limited to step forward/backward in general manual mode.

FStep fwd/bwd max. speed  of condition setting will not be applied for step forward/backward
in case the high speed movement function is executed.

The robot will stop its movement and restart in the new setting in case high speed movement
condition is changed during the movement.

Operation

Teaching speed will be ignored and step forward/backward will be done in the maximum
robot movement speed after pressing [SHIFT] key and then pressing [Forward] / [Backward]
key.

I'Step fwd/bwd max. speed; limit of the condition setting will be ignored at this time.

In case [SHIFT] key is changed during step forward/backward operation, the robot will stop
immediately and move again in the changed condition.

For example, When releasing [SHIFT] key while operating high speed step forward/backward
by pressing [Forward] / [Backward] key in.condition [SHIFT] key.is pressed, the robot will stop
its movement.

When the robot is completely stopped, step forward/backward will executed not in high
speed.

High speed step forward/backward speed setting
Select [[F2]: System; — [4:Application parameter; — [2: Arc welding; in the manual
setting screen.
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11. Welding data monitoring Arc welding

Current settings of current and voltage and actual output current and voltage might need to be
confirmed during arc welding operation. At this time, welding data can be confirmed in real time using
this function during arc welding operation.

11.1. Function

This function displays the following data.

EE= A e
=20 Sams 0 esi0 EHAUE WU HEN B 2EsE ) g
l;__/) olon st 1243 ALLMECH | [0JHADDE-01 | &m [E] |
& MOWE L,5=200mmjs,4=0,T=0 P Sy S
AsHTro| Robot:HADDG-01, Baxes, dsteps AEH
51 MOVE L.5=200mm/'s, =0 T=0 5(2) (3)
52 MOVE L.5=200mm/s,4=0,T=0 (63-- W (oo |(8)noy D
Cad WEAVON WEV#=1 1A10--A] @ 0 rpm
Y1%=0 5 (1) 010000000 Status=0x00
m . BRCON ASF#=1 (i) TEeI/A0 /B00/M0/ED
ZANE a3 MOVE L.5=12mm/s.4=0.T=0 (16 (0x00) 0.0] fyh. Code03aD| | £2EF|==
= ARCOF ASF# X
= WEAVOF Lz
~ B4 MOVE L.5=200mm/s,4=0,T=0
END
QuickOpen MEIZI
I. AI
=¥
(=] | PREY/MEXT

e

Figure 11.1 Arc welding data monitoring

(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) Feeding motor current limit (A).

(11) Feeding motor rotation speed (rpm).

(12) Welder error code.

(13) Indication of welder condition.

(14) T: Command send frequency, R: command receive frequency.

(15) R: retry frequency, B: busy detection frequency, N: NG frequency, E: error frequency.
(16) Welder version.

(17) Synergic code delivered via welder.
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11.Welding data monitoring

11.2. Operation

(1) Welding data monitoring screen can be selected from f[F1]: Service; — "1: Monitoring,
— [12: Arc welding datay .

(2) This screen can be also selected from [[F1]: Content select; — [12: Arc welding data,
after splitting the screen using [Pane set] key.
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12. Cooperation control arc function Arc welding

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. Only
cooperation control arc function method in the condition that cooperation control setting such as
positioner and common coordinate will be explained in this manual.

12.1. Function

This function executes two settings as follows.
(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.

® [n case the portis set as No. 0, input and output port will not be used.

® Available port number varies according to each robot number. For example, in case the
robot number (1~4) is 1, GE number can be set from 1~4 and input number will be 5~16
at this time. In case the robot number is 3, GE number can be set from 9~12, and GE
1~8, 13~16 can be set as the input port.

#* Content per set GE bit

Bit O(ArcOn): Display torch on status after ARCON is executed.

Bit 2(WCR): Display set robot WCR input status.

Bit 3(Retry): Display robot operation status with retry function

Bit 4(Overlap): Display the status until overlap is completed with restart function.

Bit 5(DryRun): Display arc simulation of robot operation without actual welding.

Bit 6(ArcSt): Display the status before main movement process after Arc on. Retry status
is included.

(2) Remote WCR wait setting

Set whether to ignore only Remote WCR signal sent by another robot among cooperation
control arc function. This setting is used in case another robot is executing DryRun (Play in
non-welding operation).
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12.Cooperation control arc function

12.2. Operation

Arc welding function should be executed together in case two robots in one positioner execute arc
welding simultaneously as the picture below. If welding works on both sides are not executed
simultaneously at this time, error will be occurred in the welding work.

] =
Master
gontroller

1 axis T i
positioner ', i
Cross cable
Slave |
N kol controller /

N ' ~ Slave -,
Y m w— &_._._r_@(_z_t_._-_-. S T T

Figure 12.1 Cooperation control arc function key map

The following menu will be displayed additionally on the setting screen in case cooperation control is
set after entering to "Welding start condition file; setting screen by pressing [Quick Open] key in
“ARCON ASF#=?7". In case GB2 welder is supported, cooperation control setting will be placed on the
third page.

Record cnd, . A . Manual out,
Arc welding start condition

—) <Coopetation control condition>
: //’ " I
L il oy

Status output port = GE[X
Run 1o Status input port = GE[0 . GElD . GE|0 Pane set
Remote WCR walt = (@) Enable (7)Disable D
|
Jog inch, Soft key,
m
=
CuickOpen User key
: Ar
Il Enter the GE number to output cooperation control condition, [0 - 16] FAEYAIERT

Figure 12.2 Welding start condition dialog box for cooperation control setting
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Arc welding

Setting and operation per each item are as described below.

(1)

(2)

3)

(4)

()

(6)

(7)

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)

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)

Use cooperation control to execute ARCON simultaneously by two robots. Refer to
‘Cooperation control’ manual for details.

When two robots succeed the arc ignition simultaneously, two robots will move and execute
arc welding simultaneously.

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.

If the arc welding on one side is stopped during welding movement due to stoppage or error,
the arc welding on the other side will be stopped. When arc welding is restarted after
removing error, two robots execute overlap function and execute the main welding work
simultaneously.

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.
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13. Quick open function

Arc welding

13.1. Function summary

When teaching the arc welding work program, welding conditions such as voltage and current as well
as detail setting of arc private function such as weaving, retry/restart and welder characteristics are
required. And also, generally step or supplementary point location might need to be confirmed.

Arc welding conditions are managed in the file type inside of the controller, and a fast and easy
function to edit these files is required.

For the case above, a function to confirm or change setting or location in one key control without
complicated control is Quick Open function.

For example such as welding start condition, when pressing [Quick Open] key while the cursor is on
ARCON which executes Arc On function, the condition number among the welding start condition used
from the current command will be displayed. Details of welding start condition can be confirmed or
edited in this screen, and in case there is another condition file related to current condition file, you
can move to that file directly.

As mentioned above, this function is easy and fast function to confirm and edit detail contents related
to a specific command such as the condition file or the step location.

T : 2006.11.23 [8] T
Condition file of welding start | |EALLLLRZEN G 0110 S
| g Weaving condition file N
Condition number: (1)
Description: (Sample Welding) U V4! ; Condition number: (1)
Retry: <valid, invalid> 3 =N T= Weaving form: (simple harmonic motion
MOVE L,S=60%,4=0,T=0 9 P :
Output current: (200) A triangle and L-shape waves)
Output.voltage: (20.0) V S2 T2 M Frequency: (2.5) Hz
Delay'tlme: (0.10) sec . N Robot:HAODG-01, 62, Basic patterns Longitudinal Qistance: (2.0) mm
WCR_mp_ut on standby: N 1 MOVE L, S=50%, A=0,7=0 Transverse distance: (2.0) mm
<valid, invalid> MOVE L, S=300mm Angle: (90.0) degrees
WEAVON WEV#=1 Travel angle: (0.0) degree Y,

ARCON ASF#=1
33 MOVE L, S=10mm/s, 4=0,T=0
Condition number: (1) agi%;smﬂ
Description: (Sample Welding) |1 sS4 MOVE L S=200mm/s, AN, T=
Automatic deposition cleared: END =
(valid, invalid) P

ndition file of welding en

/Current step position\

X :[200.000] mm
Y :[1200.000] mm
Z :[240.000] mm

Welding current: (180) A Rx: [-135.000] Degrees
Welding voltage: (120) V g [ 0.000] Degrees
Delay time: (0.10) sec Rz:[  0.000] Degrees
Deposition monitoring time: \RObOt types Y,
(0.20) sec

Figure 13.1 Quick open in the robot program

Clicking the [Quick Open] key in certain commands displays relevant files or details on the screen.
Click <Complete> to end after saving, and <Cancel> to end without saving.
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13.Quick open function

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

Command File, content Details Note
Current location and
. command. The command can be
MOVE Location X Y Z(mm) Rx Ry Rz(. ) modified
robot Configuration
CALL
Program to be called Command display
JMPP
Relevant variable can be monitored and modified
Assignment . _ according to the variable type of assignment
statement Confirm and change variable | statement.
V%, V!, V$, P, R, LV%, LV!, LVS$, LP, LR, system
variable, and etc
welding start condition
condition number, description, voltage check, RETRY
execution, operating mode, current, voltage, WCR
input wait execution, wait (delay) time
Welding auxiliary condition
-RETRY: number of times, RETRACT time, retracting
/welding line distance, shift distance, speed, current,
Welding start condition file 19EPE .
ARCON : . .~ | -RESTART: number of times, the overlapped amount,
_ | Welding auxiliary condition file " :
ASF#= e speed, current, voltage, overlap condition setting
Welder characteristics file -
Welder characteristics
Welder number, name, description. setting, wire
diameter, Stick out length, stick detection time, arc off
detection time
-Current characteristics: polarity, command (V),
measurement (A), offset
-Voltage characteristics: polarity, command (V),
measurement (V,%), offset
Welding end condition file
. e condition number, voltage check, description,, auto
Welding end condition file . i .
ARCOF . - " . stick recovery, current, voltage, crater time, gas time
_ | Welding auxiliary condition file . e L
AEF#= e Welding auxiliary condition file
Welder characteristics file - . .
Auto stick recovery: number of times, current, voltage,
delay time
WEAVON _ N weaving condition file _ _
WEV#= Weaving condition condition number, weaving type, frequency, basic
pattern, proceeding angle, moving time, timer
Current location and The conr?(r)\:jziif?ed dcan be
REFP Reference point command. . o,
Same as the “Location
XY Z(mm) Rx Ry Rz(. ) screen
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Arc welding

13.2. 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.

2

Torch Switch(SO1)|

Stop or Error

R
|

Py
=l
@
o

ASF#: Auto Stick
Recovery Condition
| I Stick Rlcov}y Time

|
ASF#: Start Condition I ASF#: Restart Condition ASF#: Crater Condition
PreFlow PostFloy /PreFlow AN PostFloy PostFlow
Gas Value k w \ StFl _I"*’ ***4 | i
ASF#: Crater Condition | | |
- | i
/ | |
/ }v I HC e SWC *Al Ol
. . * n " *
Welding Condi.  "H&xd NS “IF(Flxed INCCR
i - 1 <1 “«pla—
InitTime DownsSlopeTime | T InitTime DownsS| upeT’iRe |
' \Crate Time I Crate Time
i Not QuickStop I i
. b Il Welder Condi.) I b 1|
Robot MOV'ng RobotDelay { Rol OLBeJi)L "y
. . [l I g
- ! S OverlapLength

StickCheck(S04)

| I Welder Condition

{Stick Detect Time

g I
Stick Detect Time  Stick Dete¢t Time

*Note) IF:Initial Feeding Speed, IC: Initial Current, WC: Welding Condition(Welding Currrent, Arc Length Correction, Inductor Effect, ---),
CR:Crater Rate, ALC: Arc Length Correction

,/4

Wire Stick(SI3)

Figure 13.2 Digital arc welding time chart
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13.Quick open function

13.3. MOVE - step location

(1) Click [Quick Open] key in MOVE command.

Record cnd, q Manual out,
Current step location
= I Unit = 0
X o= -564, 277 mm
Run 1o Vo= -890,914 mm Pane set
Z = -344,934 mm D
(Cm'd) X = AT deg

RY = -28.978 deg

Jog inch, Soft key,
RZ = -162139 deg
m
=
l— Coordinate = (@Base (JFRobot () dwis Ou QOun (JEnc
Fobot pose = (@) Defined () Mot defined
CuickOpen . User key
o (@) Front () Rear (OJUp (@) Dawn () Flin (@) Nan-flip
R Within 11801 85 = OV @N B OY @N R = @Y (ON A'
Il Enter the variable index number and press the [ENTER] key. REIERY

Figure 13.3 Quick Open of MOVE

(2) Display the relevant step location (pose).

® Move using the cursor key to change the pose. Press [ENTER] key to change. The
content Inputted will be recorded after entering the number and pressing [ENTER] key.

® More than one solution exists in the robot type in terms of robot mechanism
characteristics for describing the robot position. Therefore, the designation of robot type
is required for describing the type uniquely. Use [SHIFT] + [«] [—] when designating the
robot type by selecting one of < > item.

® The setting should be completed by pressing T[F7]: Record; key in order to apply the
setting to the program. The setting will not be applied to the program when completing
the setting by pressing TESCj .
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Arc welding

13.4. Welding start condition — executed in ASF#=x

(1) When pressing [Quick Open] key while arc welding is set to digital GB2 welder and the cursor

is in ARCON ASF#= command line, the edit screen will be displayed as follows.

Fecord cnd, - -
BEor En Arc welding start condition

Jag inch,
m
(=
CuickOpen

Help

?

Fiecord cnd. : e
BT ENS CAre welding start condition

|
Jog inch,
r.
CuickOpen

Help

(2) The dialog box will be completed without saving the setting when pressing [ESC] key and the
dialog box will be completed after saving the setting when pressing [F7: Complete] key.

Condition nurnber =
Description =
Welding environment code =
Gas preflow =

Welding current =

Welding woltage adjust =

WCR weait tirme =

Robot delay time =
<Initial condition>

Slow down adjust =

Initial condition time =

Initial current =

Slope time =

Manual out,

il (Change: [SHIFT] + [Up,Down arrow] ) I
il oy

Un-used condition
ba9993 ( [Helpl. [ENTERIKey: Welding environment set ) s &l
— J
150 A
1] Y (Offset voltage) — (E2EE S8 =00V}
— Soft key,
T :
120 % User key
5293808 s AF
1072692 % (vs, origin condition)
-235343 s

PREV/MEXT

Enter the welding condition number to set,[1 - 32]

Condition number =
<Are limit manitor>

—

Excesded permitted time = |[|— 5 (0 = Digable)
Exceeded welding voltage = v

Exceeded welding current = [500 &

Exceeded motor current = [F &

<Precision waveform contral>

Shart circult inltial ime contral (Tso) = 0
short-circuit current refraction value control {lsc) = IEI—
short-circult current incline 1 contral gsity = o
shart-circuit current incline 2 contral sl = @
stick prevention time adjustment (Tsp) = |D—
Arc current refraction value adjustrment (lacy = ID—
Hat current control (lhot) = ID—
Hot voltage control (Vhoty = ID—

Enter the welding condition number to set. [1 - 32]

(Change: [SHIFTT + [Up. down arrow]y

Manual out,

hn U

| .

Pane set

(4

Soft key,

User key
AF

PREV/MEXT

Figure 13.4 Welding start condition dialog box (digital)
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13.Quick open function

(3) The content per each time is as follows.

Condition number: [1] (Range: 1 ~ 32)
Designate the welding start condition number (32 conditions can be designated and
used.)

Description: [Un-used condition]
Record the description of the relevant welding start condition

Welding environment code: [0000]

Display the synergic code to be transmitted to the welder. Code setting will be done in a
separate synergic selection dialog box.

Synergic selection dialog box can be entered pressing [HELP] key or [ENTER] key when
the cursor is located in the welding environment code.

Gas preflow (In case the gas signal is controlled): [ 1] sec (Range: 0.0 ~ 10.0)
Set preflow time of shield gas to isolate the weld part from the air before arc start.

Welding current: [150] A (Range: 30 ~ 350)
Input welding current value to be outputted in the welder power supply.

Welding voltage adjust: [ 0] V (Range: -10.0 ~ 10.0)
Set appropriate welding voltage for synergic data according to set welding current in
digital welding. Set voltage offset to be changed additionally to this welding voltage.

WCR wait time: [ 2] sec (Range: 0.0 ~ 10.0)

Display WCR input wait time. Retry will be executed if WCR signal is not received within
this time. Except, in case number of retry is set to 0, error will be displayed and the robot
will be stopped.

Robot delay time: [ 0] sec (Range: 0.0 ~ 10.0)

Set the time of robot waits at the start point before moving along welding line after arc is
started normally. It is irrelevant to the initial condition, and the robot can move while
processing the initial condition.

Slow down adjust: [ 0] % (Range: -10 ~ 10)
Set basic speed offset of wire to be sent before arc is generated.

Initial condition time: [ 1] sec (Range: 0.0 ~ 10.0)
Set Initial current maintain time when arc welding is started.

Initial current: [120] % (Range: 100 ~ 150)
Set welding current during Initial current maintain time when arc welding is started.

Slope time: [0.1] sec (Range: 0.0 ~ 25.0)
Set the slope process time between the initial condition and the main condition.
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Arc welding

® Exceeded permitted time: [ 0] sec (Range: 0.0 ~ 10.0)
Set exceeded permitted time of welding current/voltage and feed motor current limit. In
case this time is set to 0 second, the arc limit monitor function will not be used.

® Exceeded welding voltage: [ 50] V (Range: 0.0 ~ 100.0)
Set the reference criteria of the voltage during welding.

® Exceeded welding current: [600] A (Range: 0 ~ 1000)
Set the reference criteria of the current during welding.

® Exceeded motor current: [ 25] A (Range: 0.0 ~ 50.0)
Set the reference criteria of the motor current during welding.

® Short-circuit initial time control (Tso): [ 0] (Range: -3 ~ 3)
Set a value for suppressing current increase after wire making contact with a welding
pole.
As this value is smaller, the spatter will increase and the arc retention will be
deteriorated.
As this value is larger, the impact will be bigger but the arc retention will be improved.

® Short-circuit current refraction value adjustment (Isc): [ 0] (Range: -3 ~ 3)
Set current adjustment which connects slope 1 and 2.
The spatter will decrease but the arc retention will be deteriorated and the sound will
become softer as this value is smaller (-).
The arc retention will be improved and the spatter will increase as this value is bigger

()

® Short-circuit current incline 1 control (Isl1): [ 0] (Range: -7 ~ 7)
Arc will be generated softly and the spatter will decrease as this value is smaller (-)..
The arc retention will be improved in the high speed welding but clumped spatter will be
created according to the time passage as time goes on passed as this value is bigger

()

® Short -circuit current incline 2 control (Isl2): [ 0] (Range: -7 ~ 7)
The spatter will decrease but impact from contact between tip and molten pool will
increase as this value is smaller (-).
The arc retention will be improved in the high speed welding but more spatter will be
created as this value is bigger (+).

® Stick prevention refraction value adjustment (Tsp): [ 0] (Range: -3 ~ 3)
Set a collision prevention time (stick prevention time) adjustment value.

® Arc current refraction value adjustment (lac): [ 0] (Range: -3 ~ 3)
Set current refraction value adjustment in arc generation. Spatter will be suppressed and
the arc length will be decided at the time of arc generation through this value.

® Hot current control (Ihot): [ 0] (Range: -3 ~ 3)
Control high current used in welding start.
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13.Quick open function

® Hot voltage control (Vhot) : [ 0] (Range: -10 ~ 10)
Control high voltage used in welding start.
Decide the arc length.

: Current
R i r ................

|
! I
| |
| 1
! 1
! 1
I 1
| 1
§ 1
| 1
| 1 .
I 1 ic
| 1 |
: N — ' N I

| — — 4 Short-cirucuit — — — _ _— Arc -
¥ [ e I P - ¥ >
- T =
Pinch efec
expel i i i
detaching of i} : ; Y
the droplet v o
| from the tip of :

Figure 13.5 Precision waveform control parameter
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Arc welding

13.5. Welding end condition — entering from welding start condition

(1) The following edit screen will be displayed when pressing [F2: End condition] in the welding
start condition dialog box wile arc welding is set to digital.

Hemrd\cnd' Arc welding end condition e
E/} Condition nurmber = l— {Same number as start condition, cannot be changed)
Current ratio = W % e
Run ta Down Slope time = |El3— 5 Pane set
End condifion time = [13 =
(G FTT level adiust = D
Burnback adjust =0 %
Jog inch, Gas pastilow =0 s Soft key,
=
— <Vire retract>
RETRACT time =0 s
CuickOpen RETRACT speed - ID— 5% User key
@ 3
Help PREV/MEXT

Enter the end condition current compared to this welding current, [10 - 100]

?

Figure 13.6 welding end condition dialog box (digital)

(2) The welding start condition dialog box will be displayed without saving the setting when
pressing [ESC] key. The welding start condition dialog box will be displayed after saving the
setting when pressing [F7: Complete] key.

(3) The content per each item is as follows.

® Condition number: [ 1] (Range: cannot change)
Display the welding start condition number. The end condition number and the start
condition number are same in the digital arc welding function. Therefore, this item can be
confirmed only and cannot be changed.

® Current ratio: [ 70] % (Range: 10 ~ 100)
Set output current in crater processing. Set current value in % compared to the main
condition.
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13.Quick open function

® Down Slope time (Crate Time): [ 0.10] sec (Range : 0.0 ~ 10.0)
It is the time to maintain current and voltage of the welding end condition.

Welding
Condition

"Crate Time

Figure 13.7 Down Slope time and crate time chart

® End conditiontime: [ 1] sec (Range: 0.1~ 10.0)
Set the time to maintain output value designated to Current rate set in the welding end
condition.

® F[TT level adjust: [ 0] (Range : -50 ~ 50)
Set fine tip treatment adjustment. Wire clump on the end of wire after welding can be
controlled through this value.

® Burnback adjust: [ 0] % (Range : -20 ~ 20)
Set the time to execute burnback processing.

® Gas postflow: [ 0.10] sec (Range : 0.3 ~ 10.0)
It is the time to output shield gas continuously after arc off.
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Arc welding

13.6. Welding auxiliary condition - retry, restart

(1) The following edit screen will be displayed when pressing [F1: Aux. cnd] in the welding start
condition dialog box wile arc welding is set to digital.

Record cnd, o o o Manual out,
Arc welding auxiliary condition

=h <Retry> <Fiestart>

Repetition = & times Repetition = |5 times »
Aun to Retry CHND = [D (Select start CMND Mo,) Restart CND = |D (Select start CND Mo,) Pane set
Fietry mode = (@) Reente () Shift () Weld Path Overlap = F mm
Gﬁj)@ Moving Spd = [100 cr/mir Mowing speed = |5El mrn/gec D
Retract Time = |[|‘5 5 Welding speed = |5[| cm/min
Jog inch, . Soft key,
Retract speed = [0 kS Overlap condition setting
m
L.: Beentr./Path = 3 mm Arc OFF = (D Disable (7)lgnore () Serni-autc (@) Aoto
Shit Distance % = [2 mm Limnit excess = () Disable (7Y lanare (8) Semi-auto
QuickOpen Yoz |2 mm Gas OFF = () Disable (@) Semi-auto User key
— _ Wire OFF = Disable (@) Semi-auto
v Z = |l mm O . ® A'
i Coolant OFF = () Disable (&) Serni-auto
Help PREV/MEXT

Enter the number of times to retry when the arc welding fails, [0 - 9]
4

Figure 13.8 Welding auxiliary condition dialog box (digital)

(2) The items on the left side show the retry condition among the Welding auxiliary condition.
The content per each item of the retry condition is as follows.

® Repetition: [1] time (Range: 0 ~ 9)
Designate the number of try in arc ignition failure. If retry of arc ignition is failed within the
designated number of retry, the machine will return to the original point (the point of initial
arc ignition tried, welding start point) and stop.

® Retry condition: [ O] (Range: 0 ~ 32)
Enter the welding condition number to use during arc ignition retrial. Welding retry will be
executed according to the main condition (current, voltage and etc) of inputted welding
start condition. Except, in case the condition number inputted is “0”, welding retry will be
executed according to the main condition of current welding start condition.
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13.Quick open function

Retry mode: <Reenter, Shift, Weld Path>
It is the direction to move the torch for retrying.

@ 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
line during the retrial mode. Set the moving distance to ‘retracting /welding line
movement’ 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.

@  Shift
The robot will move set shift distance in retry condition of Welding auxiliary condition
and return to the arc generation step. Arc generation will be retried in the welding
start condition of condition number set in retry condition.

(3 Weld Path
The robot will move the moving distance set in ‘retracting /welding line movement’
distance among retry condition of the Welding auxiliary condition along the welding
line and retry arc generation based on the welding start condition of condition
number set in retry condition. When the arc generation is succeeded, the robot will
move to the welding start point and execute the welding work while arc is
maintained.

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.

RETRACT time: [ 0.6] sec (Range : 0.00 ~ 10.00)
It is the wire retracting time for retrying. Arc on will be done after retracting the wire,
moving the torch and inching the wire.

RETRACT speed : [ 10] % (Range : 0 ~ 100)
It is the wire retracting speed for retrying. This speed might not be applied depending on
the welder. (Ex. Saprom welder)

Reenter/Path Dist.: [ 3] mm (Range : 0.00 ~ 99.99)
It is the moving distance of torch for retrying in case the operating mode is set to reenter
or welding line. Designate the operating mode setting in the start condition.

Shift distance: X=[ 2], Y=[ 2],Z=[ 1] mm (Range :-99.9 ~ 99.9)
It is the moving distance of torch for retrying in case the operating mode is set to shift.
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(3) The items on the right side show the restart condition among the Welding auxiliary condition.
The content per each item of the restart condition is as follows.

® 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.

® Restart condition: [ 0] (Range : 0 ~ 32)
Input welding condition number to be used for restart. Welding will be executed within
overlap section based on the main condition (current, voltage and etc) of inputted
welding start condition. Except, in case the condition number inputted is “0”, welding
restart will be executed according to the main condition of current welding start condition.

® 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.

® Moving Speed: [ 50] mm (Range : 1~999)
It is the bead overlap speed after moving to the overlap location. In case an error is
occurred, the robot will move the overlap distance in 3 times the speed designated, and
this speed will be applied for welding the overlap section. After welding the overlap
section, welding work will be executed in the normal speed. (Refer to Figure 15-11)

In case error is occurred during welding is processed from welding start point(D) to
welding end point (@), the robot will move the overlap distance in 3 times the speed
designated (). The robot will execute welding work to @ based on current, voltage and
speed set in the re-operation and execute the normal welding work from @ to @ based
on the condition set in the start condition. Except, in case error is occurred during
welding on the overlap section (from 3 to @), the welding work will be started from that
location without overlapping.

® Overlap condition setting
Items on the bottom of the right side set overlap execution in case arc off, gas off, wire
off and coolant off during arc welding.
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13.7. Welding auxiliary condition — Automatic stick recovery

(1) The following edit screen will be displayed when pressing [F1: Supplementary condition] key
in  F[welding start condition] — [F2: welding end condition]; dialog box while arc welding is

set to digital.
Fecord cnd, o o o Manual out,
Arc welding auxiliary condition )
ol <auto stick recovery >
L [l g WY
Repetition = |E times
. " {Selection of a starting condition number,
Run 1o Stick recavery condition = [T ihen the numeral 0 ig input, it is the same Pane set
as the original condition,
3 Stick recovery time = |2 s D
Jog inch, Soft key,
m
=
CuickOpen User key
K A.
Help PREV/MEXT

Enter the nurnber of imes retried when the autornatically deposition is cancelled, [0 - 9]
4

Figure 13.9 Automatic stick recovery dialog box

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

® Repetition: [5] time ( Range : 0 ~ 9 times)
It is the maximum number of times to repeat stick recovery processing. In case this is set
to 0, stick recovery will not be tried and the stick error (“E1262 Wire stick detecting”) will
be generated immediately.

® Stick recovery condition: [ 0] (Range:0~32)
It is the welding start condition number to be used for stick recovery processing. Stick
recovery will be tried based on this condition of the relevant condition. Except, in case
the condition number inputted is “0”, Stick recovery will be tried based on the main
condition of current welding start condition.

® Stick recovery time: [ 2] sec (Range: 0.00 ~9.99)
It is the time to output stick recovery condition. In case this time is too short, stick
recovery will not be executed.
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13.8. Weaving condition

Arc welding

(1) The following edit screen will be displayed when pressing [Quick Open] key while the cursor
is in WEAVON WEA#= command line.

Y =2
= 4 T o
- $|eBEy = aAE Qe Ol O e o
i = B Hz (HzDISAZ =E)
AHTHS - HEH
JEDE
m|erE g = 25 mm D
Gnd Estde = 5 mm
u el = [@ [ guzE = -3
F918 - . - LLEIFHE
= e = 23 (2B (@) EXAHII =T BN 2 ===
L"_ mszE - =
— ZHHE - gz (=%
27t OIS AIZH EHOICH (ISR )
QuickOpen 1 _ |] 2 |D 2 AT
] 2 = E [ E A'
3 = T k] [ E
4 - T E [ E
TR oy zammE deEAR ] - 2 RS

Figure 13.10 Weaving condition dialog box

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

® Condition number:[0] (Range:0~32)
It is the condition number set in weaving operation. You can enter the number or move to
the previous number or the next number using [SHIFT]+[1],[L]-
® \Weaving type: <Simple harmonic motion, triangle, L type >
Designate the weaving operation type.
® 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.
® Basic pattern
Set the weaving operation pattern.
Vertical direction distance: [2.5] (Range: 1.0 ~ 25.0mm)
Horizontal direction distance: [2.5] (Range 1.0 ~ 25.0mm)
Angle: [90] (Range: 0.1 ~ 180.0°)
Wall direction: <vertical direction, horizontal direction, torch position standard>
® Forward angle : [0] (Range: -90.0 ~ 90.0°)

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.
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13.Quick open function

® 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.

® Movingtime:[ 1] (Range: 0.04 ~9.99 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.
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Arc welding

13.9. Arc sensing condition

(1) The arc sensing condition will be displayed on the next screen of the weaving file as follows.
This is the section for setting arc sensing which can be used during weaving.

TG Arc sensing condition Njanual ot
@ Arc sensing = (O) Disahle (3)Enable I
Left/Right side sensing start cycle = ID— e
Run 1o Height sensing start cycle = W Pane set

Yoltage coefficient (mm/dy) = 003
@m@ Lirnit tracking distance per sampling E mm D
0 mm

Lirnit tracking distance per cycle =

|
Jog inch, Mode calculation point offset = [9589934 ms Soft key,
= B . _ '
L.: Current abnormality processing method = @ Error O End paint
Abnormality judgment margin = [3.182993 % 100%
Abnormality judgrnent time = [-8RB93  x 10ms
CuickOpen User key
PR Sensing trace deviation limit = [1072483  mm
- Side cal, range / Bead judgment curve = [B487983 = 100% AF
Bead detection = (@) Disable () Enable
Help PREV/MEXT

Set whether to use the arc sensing,

Figure 13.11 Arc sensing\ dialog box

(2) Refer to 'Arc Sensing Function Manual' for further details on this function.
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14. Welder characteristics file edit Arc welding

14.1. Welder characteristics file edit

(1) Select welder type through ‘Welder no.” under f[F2]: System; — [5: Initialize; — [3: Set
purpose; . Select [[F1]: Welder; to display the setting screen for ‘Panasonic GB2 welder

condition’.
JEZH m AEmE
84 ,
AREE = =5:4 sE I
® O —
=EE| = OFFE (QOoEE1 @EoRg ST HE =
k=g E= =k = @PE DR HEHE
AEMN3| 2715t = |02 v D
God asmum A7E = [0 3
|
et ) =1 LEZEJFHE
= SET 7 S5 <012 87| HE  [ZAH]
1:[Hyundai Saprom] E:[Fronius Profibus-DP]
2 [Hyundai HRW-350] E:[Panasonic GEE/GZ4]
QuickOpen AR
- 3i[AristoMig U001 TINITTETSU Plasmal
- F
i/ 4:[Fronius DeviceMet] 8:[EWM alpha O 3521 A
TEE PREY/MEXT

02 SFVI0IEEIONE) HEE £F SHM2.[1 - 8]

Figure 14.1 Usage setting dialog box
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14. Welder characteristics file edit

(2) When the cursor highlights the ‘ARCON ASF#=" command line, it is possible to edit the
welder characteristic file under the 'Welding starting condition' setting by clicking [Quick
Open] key. Clicking f[F2]: End condition; key while in this screen displays the ‘Arc End
Condition Setting' screen. Then, clicking f[F2]: Welder; key on the bottom of the screen
displays the ‘Panasonic GB2 Welder Condition Setting' screen.

Fobot prograrn __
RobotHADOG-03, baxes, dsteps Slow down adjust - [ 5
51 MOVE L.5=200mm,/s,4=0,T=0
52 MOWVE L.S=200mm,s.4=0,T=0 Initial condition tirme = 5299508 =
WEAVON WEW#=1 " .
V%<0 Initial current = IID?ZESS % (v
ARCON ASF#=1 Slope time = [F2FEHET s
53 MOVE L.S=12mm/s, A=, T=D \
ARCOF AEF#=1 nter the welding condition number to set, [1 - 321
WEAVOF /X
54 MOVE L.5=200mm,/s.4=0,T=0 =
EMND
e Panasonic GB2 welder condition hilanua‘ ot
@ Welder Nurnber = [0 <= Selected welder I
= [San SN
Model type = Gl
Run to Description = |Panasonic Pane set
Stick detection time = |01 5 D
Cad BRC OFF dstection - [T s
fax welding current = |350 A
g el Welding communication port = () Serial port #1 (CNSIOY (@) Serial port £2 {OPSID) il L=t
m
= Cezeg
G (Feference: Welder selection: F2 (System), 5-3 Usage setting) W e
l:_r AF
Help PREY/MEXT

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

Figure 14.2 How to enter welder setting dialog box (Digital)
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Arc welding

(3) The content per each item is as follows.

Welder Number: [ 1]
Display current setting welding number. Currently selected welder number can be
confirmed and it can be changed only in ‘Usage setting’ screen.

Model type : [Panasonic GB2]
Record the model name of welder. Basically, the model name of welder supported by our
company is written.

Description: [ Panasonic ]
Record the welder description. Basically, the name of welder maker is written.

Stick detection time: [0.1] sec (Range: 0.1 ~ 10.0)
Set the time to check wire stick after arc completed.

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

Set the time to check arc off in arc welding. In case this value is too small, arc failure
might occur often. On the other hand, in case this value is too big, robot distance and
wire retracting will increase at the time of arc ignition failure.

Maximum welding current: [ 350] A (Range : 0 ~ 999)
Set the maximum available current to output in the welder.
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