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1. Introduction Spot welding

This manual provides explanation based on the following systems below. If individual systems on sites
are different, the site workers are required to follow the manual to meet their requirements.

Specifications of the system used in this manual

1)

(2)

3)

Robot-gun (Welding gun change):
Servo-gun (G1), Servo-gun (G2), EQless-gun (G3), Eg-gun (G4)

Stationary-gun: Servo-gun (G5), Servo-gun (G6), EQless-gun (G7)

Servo-gun

This gun carries out squeeze and opening operation by delivering the turning force of the servo
motor to the ball screw to operate GUN TIP, and is used by setting it as an additional axis of
the robot. The robot will carry out the equalization process during welding operation.

Eg-gun

A spot-gun that carries out squeeze and opening operation by air pressure, the Eq-gun controls
welding operation with welding condition and welding (applied current) output signal, and
mechanically carries out the equalization process at the time of welding operation.

EQless-gun

A spot-gun that carries out squeeze and opening operation by air pressure, the EQless-gun
controls welding operation with welding condition and welding (applied current) output signal.
As this gun does not have a cylinder that will carry out equalization at the time of welding
operation, the robot will carry out the equalization process.

Required manuals

Hi5a controller operation manual
Hi5a additional axis function manual

H HYUNDAI 1-2
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1.1. Main specifications

1. Introduction

Item Specifications
Spot welding setting file ROBOT.SWD
Maximum number of welders 4
Number of multi-gun simultaneous welds 4
(the same gun type)
Number of welding gun changes 16
Welding condition number 1~1024
Output data due to welding condition 1~1024
1~63

Welding sequence number

(64 is only for tip dressing)

Location change(Servo gun)

SPOT command step — Location of consumption
automatic compensation

Other steps = Locations where consumption is not
considered

Air gun opening and closing

Assign X1~X4 as an option of MOVE command

Gun Number correspond Tool Number test

Robot-gun will be tested; Stationary-gun will not be
tested

Welding condition signal output

Output by synchronizing when welding execution
signal is output
Welding condition signal cannot be output separately.

HYUNDAI
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Spot welding

1.2. The sequence of operation
1.2.1. Operation sequence by using the servo gun autosetting

Execute system initialization
( "[F2]: Systemy — T5:Initialize; — F1: System format; )
* Refer to Hi5a controller operation manual

Initialize system

Select robot type and register number of additional axis
Select robot type ( "[F2]: System; — [I5:Initialize; — '2: Robot type selection; )
* Refer to Hi5a controller operation manual

v Register the additional (servo gun) axis information.
( "[F2]: System; — '5:Initialize; — '5: Additional axis
parameter setting; )

Additional axis parameter

22U * Refer to the Hi5a Additional Axis Function Manual.
- AMP specification = SAZ-2
V - Motor specification = 2.0 kW — TSM1008N8220E735
- Acceleration time = 50 ms (Recommended)

Re-insert power

v

Set welding usage, initialize input/output signal and user key
assignment

( "[F2]: System; — T5:Initialize; — '3: Usage setting, )
* Refer to Hi5a controller operation manual

Setting usage

v

Re-insert power

Progress the standard procedure of the servo gun setting.
Servo gun autosetting ( "[F2]: System; — '4: Application parameter; — [1: Spot
welding; — [8: Servo gun autosetting, )
* Refer to Chapter 3 Servo gun initial setting.

v Prepare the spot-welding operation program.

* Spot welding by using the SPOT command

* Tip dressing by using the SPOT command

* Measure the tip consumption by using the GUNSEA
v command.

Preparation of the
program

Automatic operation

H HYUNDAI 1-4
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1. Introduction

1.2.2. Operation sequence by using the servo gun manual setting

Initialize system

v

Select robot type

v

Setting additional axis constant

v

Re-insert power

v

Setting usage

v

Re-insert power

v

Encoder offset setting

v

Axis origin setting

v

Execute system initialization
( "[F2]: System; — T5:Initialize; — [1: System format; )
* Refer to Hi5a controller operation manual

Select robot type and register number of additional axis
( T[F2]: System; — T5:Initialize; — T2: Robot type selection; )
* Refer to Hi5a controller operation manual

Register additional (Servo-gun) axis information

( T[F2]: System; — T5:Initialize; — T5: Additional axis parameter,
* Refer to Hi5a additional axis function manual

- AMP specification = SAZ-2

- Motor specification = 2.0KW - TMS1008N8230E735

- Acceleration time = 50ms(Recommended)

Set welding usage, initialize input/output signal and user key assignmer
( T[F2]: System; — T5:Initialize; — 73: Usage setting; )
* Refer to Hi5a controller operation manual

Register the origin of encoder

( T[F2]: System; — T3:Robot parameter; — F4: Encoder offset; )
* Refer to Hi5a controller operation manual

* A location of servo gun being completely opened mechanically

Setting axis constant

( T[F2]: System; — [3: Robot parameter; — [2: Axis origing )
* Refer to Hi5a controller operation manual

* A location of new tips of servo gun contracting each other

HYUNDAI
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Setting Tool No. gun type
corresponding to spot-gun

v

Re-insert power

v

Setting tool data

v

Setting spot welding parameter

v

Measure wear loss of tip

v

Prepare program

v

Automatic operation

Spot welding

Setting Too; No., gun type corresponding to gun No.
( T[F2]: System; — T4: Application parameter; — T1: Spot welding,
— [1: Set tool number and gun-type; )

Robot-gun : Use load estimation function

( T[F2]: System; — [6: Auto calibration; — 4: Load estimation
functiony )

Stationary gun : Register user’s coordinate system

( T[F2]: System; — [2: Control parameter; — [7: Coordinate
registration; — [1: User coordinate )

* Refer to Hi5a controller operation manual

Setting various parameters for spot welding
( T[F2]: Systemy; — [4: Application parameter; — '1: Spot welding, )
2: Environment setting
F3: Welding gun parameter
F4: welding data (Dnd, Seq)
I5: Input signal setting
6: Output signal setting
7. Servo gun squeeze force automatic tuning

Execute gun search

Prepare spot-welding operation program
* Spot welding by using SPOT command
* Tip dressing by using SPOT command
* Measure the tip consumption by using GUNSEA command

H HYUNDAI
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1. Introduction

1.3. Terms according to movements between servo-gun

electrodes
Moving
tip
Fixed
tip
Soft Limit (Minimum)
Encoder offset
reference point
Maximum range of
operation
Moving
tip
Fixed Welding point
tip Record location
State in which the

fixed/moving tip

contacts the panel

PANEL
Large stroke Small stroke CLEARANCE
Users set the range. Users set the range. Distance to be wider
Smaller than the soft Smaller than the large automatically after the
limit (min.) and larger  stroke limit (min.) and squeeze starts or
than the small stroke  larger than the clearance progresses.

Position where
the new tip
touches slightly

Axis origin Soft Limit (Maximum)

A new tip is mounted and Minimum operation
the distance between the  ranges after the two
two tips is 0. tips are removed.

_ HYUNDAI
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2. Servo gun initial setting

Spot welding

2.1. Servo gun initial setting procedure

This function is related to spot and other applications for which a servo gun is used. If you are using a
different kind of gun (air gun) instead of the servo gun, refer to “Setting of tool number and gun type
corresponding to the gun number” and “Tool angle/distance setting” in this chapter as well as “Relevant
functions” in the next chapter.

The servo gun initial setting is a compulsory step to create a state in which spot welding can be
performed using a servo gun. After completing the initial setting procedure, you can do the following.

- Operating the servo gun moving tip
- Squeezing with the designated squeeze force
- Inputting/outputting signals for spot welding

After completing the initial setting procedure, set the relevant functions and spot welding parameters
(welding conditions, sequence, etc.), and carry out work teaching according to the purpose of use.

Through the “Servo gun autosetting function” ( F[F2]: System; — [4: Application parameter; — [1:
Spot welding; — 78: Servo gun autosetting; ), the company provides the settings for spot welding,
servo gun operation environment, and relevant procedures.

Record NURLS WSS INTE7EN Manual
crondmun Spot welding ﬁ L output
4 Soystem/ Application parameteid | | |
Q 1: Set tool number and gun-type @ & Servo gun auto setting
Window
Fun to = i
ri'y 2 Environment setting l[?J 9: SWD file recovery i

Soft
keyboard

3 Welding gqun parameter

L Jng

inching

B Input signal assign

QuickOpen User key

&
\_/,—,_ 4. Welding data (Cnd, Seq)
o
L

— 6 Output signal assign
i+ A
(@ 7 Bervo gun sgueeze tuning

el After selecting the itern and entering the value, press the [ENTER] key, l— PREY/NEXT

7 i e el s

Figure 2.1 Screen for entering the “Servo gun autosetting” menu

Caution: This menu can be entered only when the currently selected gun number is for a servo gun
(“Additional axis parameter setting,” “Load estimation,” “Tool data input,” and “Tool number and gun type
corresponding to the gun number” are compulsory items that must be set before the servo gun
autosetting process.)

If you will use multiple guns, proceed with individual settings while changing the gun number.

HD Hyunpal 2.9
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2. Servo gun initial setting

The initial setting for the servo gun and spot welding is divided into five steps as follows. The progress
status of each step will be indicated for monitoring.

fiecord = Manual
condition  Seryo gun auto setting Gun 1, Axis 7, Tool 1 output
' Step 0 ;
AR HA il
Run 1o Step 0. Pre-inspection 3 Frior to setting Window
Step 1. Basic setting adjustment
G D 1.1 Encoder offzet calibration : Frior to setting D
1.2 Awxis origin setting : Prior to setting
1.3 Soft limit settin : Prior to settin
n Jaog 9 . . . d Soft
inching 1.4 Squeeze-current table setting : Prior to setting keyboard
=] Step 2. Application setting
- 2.1 Gun gearch : Frior to setting
2.2 Gun arm bending amount calibration : Prior to setting
QuickOpen 2,3 Panel thickness measurement calibration : Prior to setting User key
. Step 3, Settings check : Prior to setting AF
Step 4, Input signal setting : Prior to setting
Qutput signal setting : Prior to sefting
Help PREV/MEXT

Pressing the [EMTER] key will check the inspection iterns before setting the servo gun,

Figure 2.2 Standard procedure for servo gun initial setting
The standard procedure for servo gun initial setting is as follows.

(1) Precheck: Check the compulsory preset items to set the servo gun operation environment.
- Additional axis parameter
—  Setting of the tool number corresponding to the gun number
- Tool data (including load estimation) setting
— Servo gun parameter setting
(2) Basic setting: Setting of the servo gun operation environment
- Encoder offset compensation
- Axis origin setting
- Soft limit setting
- Squeeze force — current table setting
(3) Application setting: Setting for the application functions that use the servo gun
- Gun search
- Gun arm bending compensation
- Panel thickness measurement compensation
(4) Confirmation of the setting: Process to confirm the present setting
Input/Output signal setting: Assignment of input and output signals for spot application

P HD e



Spot welding

The screen for the servo gun initial setting standard procedure not only shows the indication process
and completion status but also makes it possible to progress related items or move to a screen that can
progress related items.

In other words, the initial setting related to the servo gun can all be completed in the screen above
without moving to related menus. There are two ways to progress in the initial setting.

(1) Move to the relevant procedure using the cursor, and press f[Enter]; .
(2) Press T[F1]: Progressing the items not set; to allow the initial setting to be automatically
progressed.

The T[F1]: Progressing the items not set; key will enable you to check all procedures to find any
procedure that has not been progressed and then allow it to be automatically progressed. When it comes
to the initial setting, after pressing the [[F1]: Progressing the items not set; key, you can complete
the setting by simply progressing the items according to the guide.

H HYUNDAI 2.4
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2. Servo gun initial setting

2.1.1. Set Tool No. and Gun-type

Set the tool number and the gun type that corresponds to the spot-gun number. This provides support
for setting various welding guns in a way that they can be used for individual welders and tool numbers.
As welding methods vary according to the gun type, the tool number and the gun type should be set
correctly.

fecord r? Manual
condiion - Set tool number and gun-type output
{/F) Welder Gun Mo, Tool No, Gun type Additional axis
Lrip
T = Noload
Run to W Gl T - Eq ()Eqless ()Sud () Sevoq a;ivuilns?rontm
Wz G2 T~ = (@Eq (DEgess ()Stud (D) Servog D
G@CD iy IS_ 53 TIS_ = (@Eg (OEdless ()&tud () Zervoq
u Jog Lar Gd Tl = (@Eq (DEqess ()Stud () Servog -
inching LA G5 T = Eg (JEgless ()Stud {0) Servo g keyboard
= " |4_ G6 TIB_ = (@Eg (DEaless ()5ud () Servoq [ vl
'y |4_ G7 TI?_ = (@Eg (DEaless {)Stud () Servoa
QuickOpen W G& TE~ = (®Ea (DEaless (JStud (O) Servom User key
: A
=, -
HElE Enter welder number. [1 - 4] FIREHRIEET
? )

The “Welder” section is for designating the welder connected to the relevant gun number. When the
relevant gun performs welding, signals will be inputted and outputted through the ports that match the
relevant welder setting. Multiple guns can be shared and used through the servo tool change function.

A “tool” is an object that is to be combined with the R1 axis front end of the robot, and the robot must
know the tool’s information. “Tool No.” means the tool number to be matched with the relevant gun
number. In the tool number, the load estimation and tool data should already be inputted. In general,
each gun is different in type, so choose a unique tool number for each gun number. As the “G5"-“G7”
stationary-type guns will not be combined with the R1 axis front end, they can be arbitrarily set. Please
note that playback will be impossible, when the work teaching is performed, if the gun number of the
“Spot” command and the tool number of the “Move” command, which are to be used for welding, do not
match.

In the “Gun type” section, select a relevant one from the four gun types. If the type is a servo gun, input
the information of the additional axis assigned to the gun together. When it comes to the information, it
is required to note that when using the servo tool change function, the same additional axis may be
assigned to multiple guns.

In the figure above, “G1"-“G4” guns need to be set in a way that you can use the servo tool change
function by enabling the four welding guns to use the same welder (W1). As the “G5"-“G7” guns will be
set as stationary types, they are independent of the tool number of the robot. Furthermore, there will be
no problem even when an arbitrary tool number “4” is set for them.

- HYUNDAI
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Spot welding

(Cautions for setting Stud-gun) Set the gun type as “Stud” only if the tool attached on the robot R1 axis
is Stud-gun. It should be selected as “Eq” if spot welding is being executed with a stationary stud-gun.

Set a gun type corresponding to the gun number as in the screen above, according to the system
specifications discussed in this manual.

@ [References] ¢

® If no gun number that corresponds to the tool number is set, the specific tool number will be
used for other purpose.

® When setting the gun type as servo-gun, the additional axis number corresponding to the gun
number will be matched in the following way.

Gun number Gun usage Additional axis number
G1, G2 Welding gun change, including servo-gun Additional axis 1
G5 Stationary Servo-gun 1 Additional axis 2
G6 Stationary Servo-gun 2 Additional axis 3

H HYUNDAI 2.6
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2. Servo gun initial setting

2.1.2. Tool angle/distance setting

In carrying out spot welding, the equalizing motion (the fixed tip goes through the clearance position to
contact the panel) is needed. For this operation, it is necessary to set the tool coordinate. The +Z axis
should be set accurately in the direction from the fixed tip to the moving tip. (Refer to the Hi5a controller
operation manual)

WXaistr Yais

Figure 2.3 Setting tool length and angle of welding gun

B Tool length
Input the distance from the center of robot R1 axis flange to the tool nose (the top of fixed tip)
for tool length, assuming that a new electrode with no wear is attached. To set the tool length,
set the coordinate direction of the reference tool coordinate in the (+) direction and input the
measured length values of X, Y, and Z or use the auto calibration function.

B Tool angle
Input rotation angles of 3 directions (Rx, Ry, Rz) based on the flange coordinate system, or use
the ‘Angle calibration’ function. Set the tool angle in the manner that the direction of the fixed
tip to the top will be +Z. This can be confirmed by placing [coordinate system] of teach pendant
on [Tool; and pressing the jog key [up] to see if it is the same as Z+ direction (Direction of
fixed tip squeeze).
Set the tool angle as {0deg, 180deg, 0deg} if the tool state matches the picture above.

_ \ Q@ HYUNDAI
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Spot welding

2.2. Step 0. Pre-check

Pre-check must be performed for servo gun initial setting in advance. The following settings must be
completed before entering this menu.

Additional axis parameter

B Input the motor and amp specifications of the servo gun that you want to use for the
designated additional axis.

- The soft limit can be arbitrarily set because it changes during the initial setting procedure.
B Designate the servo gun and gun number that you want to currently set.

- Tool data setting
B Input the load estimation, tool angle/length, etc.

- Servo gun parameter setting

B Set necessary items such as the command value offset, squeeze force tolerance, etc.

The pre-check step makes it possible to see whether the pre-settings are complete. Considering that
you can still move to the screen where you can perform related settings when they are not performed in
advance, the relevant setting must be completed before you progress the servo gun initial setting.

Check whether setting of additional axis parameters is needed

i co—s
1. Additional axis parameter setting

Ao soec s OB @Sivogn OPossoorr Oda O Seanr

?/ Did you set the additional axis parameters?
h (Yes: Check the next items, No: Enter the setting screen)

Check whether setting of the tool number corresponding to a gun ..

',f/ Did you set the tool number comresponding to the gun number?
=Y (Yes: Check the next items, No: Enter the setting screen)

e I R

Check whether settingfof tool data is needed

) ™ n
\?/ Did you set the tool data? l

€ %

99797999 F

£ £% %%

noon

(Yes: Check the nextitems, No: Enter the setting screen) o NS D=

Weigh(¥al

=
—m
—mw
=
=m

(=1 -~ I

Check whether the settiig of servo gun parameter is needed.

N
S

) ST . .
Enter e weight of the teol (9 - 1000.05 G1(Servo gun)

? Did you set the servo gun parameters? ) 1 W Manusl skeke cpersion distince (mm) =
N (Yes: Pre-inspection is completed, No: Enter the sefting M )

screen)
IE

Precheck complet&®

Enter e operation range for mansal swoke. {1 - 0)

Figure 2.4 Procedures for progressing the precheck

Caution) When setting is complete in the “Additional axis parameter setting” screen, request a reboot
after the completion of the pre-check. After rebooting, enter the “Servo gun autosetting” screen again,
and continue setting.
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2. Servo gun initial setting

2.3. Step 1. Basic setting
After the pre-check is complete, you can carry out basic setting. Basic setting is a compulsory setting
process to set the reference location of the moving tip of the servo gun, move it to the desired location,
and apply the desired squeeze force.

Basic setting consists of four items as shown in the figure below.

Record Z Manual
condiion - Seryo gun auto setting Gun 1, Axis 7 autput
: Step 0 Step | J
Al B2 A2 &5 il
) @ Setting itemns State aL'}S";'Stﬁﬁ'gs Manual setting Window
adjustrnent
Step 1.1 Encoder offset calibration 2 Prior to setting | D
C@Gj Step 1.2 &xis origin setting ! Frior to setting D
| | It Step 1,3 Soft limit setting : Prior to setting Soft
inching . . ' keyboard
Step 1.4 Squeeze-current table setting : Prior to setting Enter
- -
= Guide: Press F1for setting all. or check the desired setting and then press F2, E—

Function Waiting for execution  [ENEMENNIERE 0rs occurred while executi

QuickOpen User key
R Moving tip position -1843.200 rrn |EEDLEREEITEN 0,000 &

: i inaf gi ine i i :

l- E Prior to settingl g g Prior to setting A

Prior to setting Prior to setting

Help

Py

PREY,/MEXT

Select individual items fo be set,

(1) Encoder offset compensation
- Normally, the encoder origin should be set where the same location can be mechanically
matched when the encoder data is changed following the replacement of the servo gun
motor for example. In the case of the servo gun, the setting should be performed while the
moving tip is mechanically at the maximum open location.
- For manual setting, refer to “Encoder offset compensation” in “Manual setting.”

(2) Axis origin setting
- Normally, the servo gun axis origin should be set, while a new tip is attached to both the
moving and fixed electrodes, at the location where the two tips touch each other. As most
of the operation of the servo gun is performed based on the axis origin, it is very important
to set it.
- For manual setting, refer to “Axis origin setting” in “Manual setting.”

(3) Soft limit setting
- Normally, the servo gun soft limit should be set to “Minimum” while the moving tip is opened
at the maximum level, and at the same time, it should be set to “Maximum” at the closest
location in which all tips are removed.
- For manual setting, refer to “Soft limit setting” in “Manual setting.”

(4) Squeeze force — current table setting

- To squeeze the various servo guns installed on the robot with the desired squeeze force, it
is necessary to make the current applied to the servo gun correspond to the generated
squeeze force. For this, we provide a servo gun squeeze force — current table, and it is
necessary to tune the table to the servo gun.

- To use this function, five representative values should be selected from the squeeze force
range that will be used. The tuning of the servo gun squeeze force — current table is a
process of finding the current table that matches with the five representative values of

- HYUNDAI
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squeeze force. This table can be changed according to the posture of the servo gun.
Therefore, it is necessary to carry out tuning both for the case in which the moving tip is in
the direction of gravity and for the case in which it is in the opposite direction of gravity.
That way, squeeze can be carried out with high accuracy with the servo gun at various
postures.

- For more details, refer to the “Servo gun squeeze force — current table tuning” section.

The basic setting can be carried out both in the autosetting and manual setting modes.

(1) Autosetting: The servo gun will automatically move to the designated location and perform the
designated setting.
- Items for autosetting
B Encoder offset compensation
B Axis origin setting
B Soft limit setting
- The squeeze force — current table setting cannot be automatically carried out because it
requires user intervention such as the installation of squeeze force gauge.
(2) Manual setting: The user performs the operation to move the servo gun to the designated
location and performs the function designated in the specific setting screen.

HYUNDAI .
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2. Servo gun initial setting

2.3.1. Autosetting

Press T[F1]: All autosetting; to progress autosetting in the “basic setting” of the servo gun. The
following conditions must be satisfied because the moving tip of the servo gun will automatically move
in the “All autosetting” mode.

- Attachment of a new tip to the moving and fixed electrodes

- No presence of workers near the servo gun

- No workpiece between the moving and fixed tips

- Manual mode

- Motor on

- Prohibition of the maximum opening of the moving tip (certain clearance from the maximum
opening locations)

In the “All autosetting” mode, the following procedures must be automatically performed.

(1) Encoder offset compensation
- Moving the moving tip to the maximum open location
- Executing encoder offset compensation after stopping at the maximum open location
(2) Axis origin setting
- Squeezing the servo gun three times and opening it two times
- Moving to the location where the two tips meet after squeezing three times
- User’s confirmation of the relevant location
- Executing the axis origin setting
(3) Soft limit setting
- Automatically performing the setting after axis origin setting
(4) Squeeze force — current table setting
- Automatically moving to the menu for the setting

211 H D Hyunea
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In the autosetting of the servo gun basic setting, the “encoder offset compensation” location and “axis
origin compensation” location are automatically recognized, allowing the “encoder offset compensation,”
“axis origin compensation,” and “soft limit setting” to be progressed. In the autosetting of the basic setting,
the “squeeze force — current table setting” does not automatically proceed. Please refer to the chapter
for “Servo gun squeeze force — current table tuning” to proceed with the setting.

In the “all autosetting” mode, after movement to the axis origin location is performed, the user is required
to confirm the location as shown below. At this time, check the location of the moving tip and return
current (less than 1 A). If the tips are at a location where they touch each other slightly, press “Yes” to
continue the setting. If the return current is high or the moving and fixed tips are not in contact with each
other, use the jog key to fine-tune, and then press “Yes.” If you do not want autosetting, press “No” to
end it.

Record |ttt . v
condiion -~ Servo gun auto setting Gun 1, Axis 7
Step 0 Step 1
A 32 22 &8 .
. Individual . 2
R Setting items State auto setings  Manual setting Window
un to i
adjustment
- (]
Gﬁi)@ Step
3/ Check whether the moving and fixed tips meet with each other at the
I Step current position (check the return current), . Soft
.J0g If not, move them to a position where they can meet with each other o
inching Ste by moving the jog key. keyboard
) P (Yes: Set the current position as the origin, No: Stopithe auto setting)
NTER
YES NO
QuickOpen User key
: oder offset calibra (ARSI i origin setting Prior to setting Ar
Soft limit (max) Prior to setting LA IHTRGTTY] Prior to setting
Help PREV/NEXT

Select individual items to be set,

Figure 2.5 User’s confirmation of the axis origin location

Caution) If there is a nonmetal stopper, such as a bumper hanging at the servo gun maximum open
location, it will make it difficult to estimate the maximum open location. It is recommended to remove it
before carrying out setting.
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2. Servo gun initial setting

The configuration and functions of the servo gun basic setting screen are as follows.

Rec l‘)Fd Ll i Iry - : S Manual
condiion  Seryo gun auto setting Gun 1, Axis 7 output
‘ Step 0 Step 1 Step 2
ARA 32 A2 &3 S
i Individual . :
Run to Setting items State auto seftings  Manual setting Window
1) 2) 3) adjustment
Step 1.1 Encoder offset calibration % Prior to setting D
@ﬁ)@ Step 1,2 Axis origin setting : Prior to setting
", Step 1.3 Soft limit setting : | Prior to setting oot
inching
ening Step 1,4 Squeeze-current table setting : Prior to setting S
— T
| 4) | Guide: Press F1 for setting all, or check the desired setting and then press F2, I F
5) Function Waiting for execution  [ENEREIEIESEW ors occurred while executi
QuickOpen User key
Aoving tip position| -1843,200 mm LEERLERIEN 0,000 &
: oder offset calibra Prior to setting GRS ERls [ Rl Ts! Prior to setting A"
Soft limit (max) ROGIRGELNT  Soft limit (min) Prior to setting
Help PREV/NEXT

Select individual items to be set,

i W AN|II™N\0

uto setting | &,
ected iten P

6) 7) 8)

1) Status: Presents the state of the servo gun (Not set, Completed, or Changed)
2) Individual autosetting: Supports the automatic setting of the checked items only, not all. If you
press “[F2]: Autosetting of selected items,” only the checked items would be automatically
progressed.
3) Manual setting: Moves to the screen to set each relevant item
- Encoder offset compensation
Automatically moves to the [F2]: System; — [3: Robot parameter; — [4: Encoder
offset; screen.

- Axis origin setting
Automatically moves to the T[F2]: System; — [3: Robot parameter; — 2:Axis origin,
screen.

- Soft limit setting
Automatically moves tothe T[F2]: System; — [3:Robotparameter; — 3: Soft limit;
screen.

- Squeeze force — current table setting
Automatically moves tothe [[F2]: System; — T4:Application parameter; — [1: Spot
welding; — [7: Servo gun squeeze force tuning; screen.

4) Guide: Indicates the present setting status or the cause of error and action plan

5) Monitoring: Displays the current setting status, servo gun location, return current and set values,
etc.

6) All autosetting: Commands to execute all autosetting

7) Autosetting of selected items: Performs the autosetting of the items designated for individual
autosetting

8) Execution on hold: Stops the setting in progress
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2.3.2. Manual setting
The procedure for manually progressing the servo gun basic setting is as follows.
1) Servo gun encoder offset setting

2) Servo gun axis origin setting
3) Servo gun soft limit setting

2.3.2.1. Servo gun encoder offset setting

Normally, the encoder origin should be set where the same location can be mechanically matched when
the encoder data is changed following the replacement of the servo gun motor for example. In the case
of the servo gun, the setting should be performed while the moving tip is mechanically at the maximum
open location.
The encoder compensation procedure of the servo gun axis is as follows.

(1) After manually releasing the servo gun axis brake, open the moving tip at the maximum level.
y

—

Maximum
open position

(2) Press the “Manual setting” button of the “Encoder offset compensation” menu in the basic
setting screen of the “Servo gun autosetting” menu (as shown below), or select, by using the
cursor, the relevant servo gun axis in f[F2]: System; — T3: Robot parameter; — 4:
Encoder offset; , and then, press the T[F1]: Apply; button. When the present encoder value
is “00400000,” press the T[F7]: Complete; button.

HYUNDAI .
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2.3.2.2. Servo gun axis origin
Normally, the servo gun axis origin should be set, while a new tip is attached to both the moving and
fixed electrodes, at the location where the two tips meet each other. As most of the operation of the
servo gun is performed based on the axis origin, it is very important to set it.

The procedure to set the servo gun axis origin is as follows.

(1) Manually operate the servo gun axis to place it into the state shown below.

—

A

Slightly  touched
position with new

tip

(2) Press the “Manual setting” button of the “Axis origin setting” menu in the basic setting screen
of the “Servo gun autosetting” menu (as shown below), or select, by using the cursor, the
relevant servo gun axis in f[F2]: System; — [3:Robot parameter; — T4:Axis originy ,
and then, press the T[F1]: Applys button. When the present axis location is displayed as 0.0
mm, press the T[F7]: Complete; button.
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Recaord R . Manual
condition - Seryo gun auto setting Gun 1, Axis 7 output
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2.3.2.3. Servo gun soft limit

Normally, the servo gun soft limit should be set to “Minimum” while the moving tip is opened at the
maximum level, while it should be set to “Maximum” at the closest location where all tips are removed.

The procedure to set the servo gun axis soft limit is as follows.

(1) Manually operate the servo gun to place it into the state shown below.

I
]

A
/1

. Maximum approach
Ma).(l.mum open _ position after |
pOSItIO.n where removal of moving /
brake is released fixed electrode tip

(2) Press the “Manual setting” button of the “Soft limit setting” menu in the basic setting screen of
the “Servo gun autosetting” menu (as shown below), or select, by using the cursor, the relevant
servo gun axis in T[F2]: System; — [3: Robot parameter; — [3: Soft limit; , and then,
pressthe T[F1]: Apply; button. When the state is normally displayed, press the [F7]: Complete ;
button.
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2.3.3. Servo gun squeeze force — current table tuning

To squeeze the various servo guns installed on the robot with the desired squeeze force, it is
necessary to make the current applied to the servo gun correspond to the generated squeeze force. For
this, we provide a servo gun squeeze force — current table, and it is necessary to tune it to the servo
gun. The level of tuning accuracy determines the accuracy of the servo gun squeeze force. Therefore,
the relevant setting must be carried out prior to the use of the servo gun.

To use this function, five representative values should be selected from the squeeze force range that
will be used. The tuning of the servo gun squeeze force — current table is a process of finding the current
table that matches with the five representative values of squeeze force. This table can be changed
according to the posture of the servo gun. Therefore, it is necessary to carry out tuning for the case in
which the moving tip is in the direction of gravity and for the case in which it is in the opposite direction
of gravity. That way, squeeze can be carried out with high accuracy with the servo gun at various
postures.

We provide two different modes for servo gun squeeze force — current table tuning.

B Automode tuning
This is for automatically tuning the table using the squeeze force data sent from the
communicable squeeze force gauge designated by the company.

B Manual mode tuning
It is possible to carry out tuning regardless of whether.or not there.is.a communicable squeeze
force gauge. The user can tune the table by directly inputting the measured squeeze force.

HYUNDAI ;
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2. Servo gun initial setting

2.3.3.1. Autotuning mode

This function is used to automatically set the servo gun squeeze force — current table. For this, it
should be possible to transfer data between the squeeze force gauge and the robot controller. The user
must inquire whether the squeeze force gauge that he/she wants to use is supported.

fiecord g _ hanual
condition  Seryo gun squeeze tuning output
Squeeze system maker = (@ESTLER: () MONITEC b
Serial port = (@ COoMI (Ocome
E Windaw
Direction of maoving tip = (@ Gravity  (O) Anti-gravity adjustment
) (3
Cornmand squeezelkgfl = 100 200 ] 400 500
|
Jin Soft
inchigng Measured squeeze[Kaf] = 0o 00 0o 0o 0o keubnard
=] Cornrmand currentl A1 = 0.00 0,00 0.00 0.00 0.00

Feedback current[A] = 0.00 0.00 0.00 0.00 0.00  Before execution

QuickOpen User key

£ A

Lel Sl 12 e Gl ey PREV/NEXT

Before using the function, place the squeeze force gauge on the upper part of the fixed tip, and operate
the moving tip for them to touch the squeeze force gauge. After that, go to the servo gun squeeze force
— current table autotuning setting screen, and press the [F1: Execute] button to progress tuning.
Considering that the moving tip moves repeatedly during autotuning, it'is necessary to carry out the
process in the motor-on state in the manual mode (Stop at motor off). Press the [F2: Clear] button to
forcibly end the tuning while it is in progress. After the tuning is completed, apply individual squeeze
forces for testing. If the accuracy is abnormal, repeat the process.

The setting items are described below.

B Squeeze force gauge manufacturer
Select the squeeze force gauge that is used.

B Serial port
Select the number of connected serial ports.

B Direction of the moving tip

Select whether the moving tip moves in the direction of gravity or the opposite direction of
gravity.

B Command the squeeze force
Set the desired squeeze force range table in five steps.
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2.3.3.2. Manual tuning mode

The manual tuning mode is a function that is used to manually set the servo gun squeeze force —
current table. If the squeeze force, which is measured after the servo gun squeeze is performed, is
directly inputted by the user utilizing the teaching pendant, the optimal command current will be
calculated. This process needs to be repeated to increase accuracy. The accuracy can be checked by
the degree of convergence as well as through the squeeze test.

In automode tuning, a communication link must be established between the squeeze force gauge and
the robot controller. However, in case of the manual mode, it can be used regardless of whether or not
there is a communication with the squeeze force gauge because the measured squeeze force will be
inputted.

The recommended procedure for setting the servo gun squeeze force — current table in the manual
mode is as follows.

1.

2.

10.

11.

Set the direction of the moving tip to be tuned (the direction of gravity or the opposite direction of
gravity).

Move the moving tip, by pressing Shift + F3 or using the servo gun axis jog, to the location where
it touches the squeeze force gauge, and then measure the thickness of the squeeze force gauge
(distance between the tips).

Input the measured thickness into the squeeze force gauge section on the upper side of the
screen.

Input the representative value of the squeeze force that needs to be set into the “Set squeeze
force” section.

Perform servo gun squeeze by applying the desired squeeze force from the set squeeze force
section. (In the figure below, squeeze is performed by applying 100 kgf that has the current green
focus. For the svgun person, press ([Ctrl] + [F3] or [Shift] + [F3]).

Input the squeeze force measured by the squeeze force gauge into the “Measured squeeze force”
section.

Repeat steps 3—6 for all set squeeze forces.

After inputting is complete, press [F4: Command current calculation] to calculate the command
current that matches with the set squeeze force.

Check the degree of convergence, and carry out the squeeze test. If the command current needs
to be repeatedly calculated, redo steps 3-8.

If there is a need to calculate the command current for a specific squeeze force, input the
measured squeeze force and then execute by pressing [F5: Individual calculation of command
current].

Press [F6: Save] to save the present setting. After that, change the direction of the moving tip and
then repeat steps 1-8.
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20190508 [WED]Y = O NMANU = TR Manual
condition -~ Seryo gun squeeze tuning Gun 1, Axis 7 output
Direction of moving tip = @ () Anti-gravity
Thickness of welding force meter = 1)||[],UI mm | »
Measured Command o, ; g
Run to ZS)et squeeze[kgf]3) squeeze(kaf] 4) current(A] 5Cclnvergent:e[/<,] agr:;?;‘gm
1, || 100 | 0 [ 45 [100,00 D
Cad 2 |2 - T [ 700,00
. 3 || 300 | 0 | 1342 [700.00 Soft
inching o | I i [1553 [100.00 keyboard
- s |5m  — X [Ta0.00 2223
QuickOpen User key
5 0.00 A
A.
—r Guide: Locate the cursor on a squeeze column to be measured and press [F3] to
Help o & . PREV/NEXT
Select the direction of moving tip of servo gun to measure, 6) 7)

Press [Shift] + [F3] or [Ctrl] + [F3] to perform servo gun squeeze. It is recommended to use [Ctrl] + [F3]
because it performs control in the same way as in the automatic mode.

The figure below shows the screen after the “command current calculation” is performed twice. If the
degree of convergence is sufficiently low, carry out squeezing by applying the set squeeze force, and
then, check the difference from the measured squeeze force to decide whether to continue.

For command current calculation, more than one measured squeeze force should be inputted. If the
initial command current exceeds the range where the servo gun can perform squeezing, it is possible
to set the initial value by performing “command current calculation” after inputting only one to two
measured squeeze forces. However, if the command current calculation is performed without inputting
all measured squeeze forces, the overall accuracy will be lowered. Considering that, it is recommended
to perform “command current calculation” after inputting all measured squeeze forces, except for the
case of resetting the initial command current.
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The setting items are described below.

Direction of the moving tip

This is the direction of the moving tip of the servo gun that is currently being tuned. It is required
to set it in the direction of gravity and the opposite direction of gravity once for each direction,
respectively.

Set squeeze force
This is the representative value of the squeeze force to be used. The command current
corresponding to the set squeeze force will be found through the tuning process.

Measured squeeze force
This is the squeeze force measured when squeezing is performed using the present command
current. The user should directly input it by using the squeeze force gauge.

Command current
The command current corresponds to the present set squeeze force. It can be renewed through
calculation.

Degree of convergence

This is the amount of variation in the command current calculated against the previous
command current after current calculation. The lower the value, the higher the accuracy of the
squeeze force tuning.

Tolerance of the set squeeze force
This is the tolerance of the squeeze force among servo gun parameters. It can be used to
check the present status after the squeeze test.

Distance between the tips
Itis possible to monitor the distance between the tips of the servo gun. (The squeeze and open
status can be monitored.)

Number of repeated calculations

This is the number of times the command current is renewed by pressing the “Command
current calculation” button up to now. If the degree of convergence does not decrease after
several repetitions, use “Individual calculation of command current” or check the status of the
squeeze force and servo gun.

Measured current
This is the currently measured current. When squeezing is performed, it will be monitored in a
way that the current can get close to the command current.

] HYUNDAI
2-25 ) HD Rosoncs



Spot welding

Caution) [Ctrl] + [F3] is for one-time execution up until squeezing is complete, making it impossible to
release the button and stop the process. Therefore, to stop squeezing, release the enable switch or
press the emergency stop button. Furthermore, if the squeeze force gauge thickness is different from
the actual value, the squeeze force may change in the automatic mode. Considering it, input the
accurate value.

In the present screen, F1, F2, and F3 can be used to set and operate the servo gun. The setting and
operation are as follows.

B [Shift] + [F1]: Servo gun at large stroke (Open with the indicated open distance.)
B [Shift] + [F2]: Servo gun at small stroke (Open with the indicated open distance.)

B [Shift] + [F3]: Servo gun squeeze (Squeeze with the squeeze force currently marked with the
cursor.)

B [Ctrl]] + [F1]: Setting of the large stroke distance for the servo gun
B [Ctrl]] + [F2]: Setting of the small stroke distance for the servo gun

B [Ctrl]] + [F3]: Servo gun squeeze (Squeeze with the squeeze force currently marked with the
cursor [same control method as the automode].)

HYUNDAI .
H ROBOTICS 2-26




2. Servo gun initial setting

2.4. Step 2. Application setting

Once basic setting is complete, application setting can be performed. Application setting can be
performed after the “squeeze force — current table tuning” process. In the application setting, the gun
search reference location is determined, the servo gun arm bending at the time of squeeze is estimated,
and the compensation procedure for accurately measuring the panel thickness is performed.

Application setting consists of the following three items.

Record Manual
condition Seryvo gun auto setting Gun 1, Axis 7 output
Step 0 Step 1 Step 2 |
AR B A2 238 SE&E Ty
L Individual
Bun ¢ Setling items State autn settings  Manual setting Window
g adjustrent
Step 2.1 Gun search : Frior to setting | D
Cad Step 2.2 Gun arm bending amaount calibration @ Prior to setting [
Step 2.3 Panel thickness measurement . ) )
| Jog calibration : Prior to sefting |:| Soft
inching keyboard
. Guide: Press F1 for setting all, or check the desired setting and then press F2, }
S Function Waiting for execution lEnE el Errors occurred while executing i
g tip position| =10,000 rmm jEEEhE rent 0,000 & GEEEIChESObidy F: 100, 50 10,0
QuickOpen - . - User key
100 200 300 400 &0
I: Prior to setting] — Prior to setting Priorto setting). Priorto-setting] —Prior to setting A'
Prior to setting]  Prior to setfting Prior to sefting] Prior to gefting) — Prior to gefting

el Select individual items to be set, I— PREM/MEST

ondition settin:

(1) Gun search

- Set the reference location for measuring the tip consumption, and check the consumption
once.

- For manual setting, refer to the “Gun search” chapter.

(2) Gun arm bending compensation
The gun arm bending compensation needs to be set in a way to compensate the degree at
which the gun arm is bent when servo gun squeeze is performed. It is required to set the
bending according to the squeeze force set in the squeeze force — current table.

- For manual setting, press the manual setting button in the figure above, or select the gun
number you want to setin [F2]: Systemy — T4: Application parameter; — [1: Spot
welding; — '3: Welding gun parameter, , and then, press T[F6]: Application condition
for entry.

(3) Panel thickness measurement compensation

- The panel thickness measurement compensation is a setting to improve the precision of
the panel thickness measured with the ThickCheck command.

- For manual setting, press the manual setting button in the figure above, or select the gun
number you want to setin [F2]: Systemy — T4: Application parameter; — [1: Spot
welding; — '3:Welding gun parameter, , and then, press T[F6]: Application condition
for entry.
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Spot welding

The “Gun search” setting in the application setting is compulsory. If “Gun search” is not set, it is
impossible to execute and teach spot welding—related commands (e.g., SPOT GN =1,...).

On the other hand, the “Gun arm bending compensation” and “Panel thickness measurement
compensation” are independent of the execution and teaching of spot welding—related commands but
are necessary settings for accurate operation and panel thickness measurement.

The basic setting can be carried out both in the autosetting and manual setting modes.

(1) Autosetting
- The servo gun automatically moves and executes “Gun search,” “Gun arm bending
compensation,” and “Panel thickness measurement compensation.” All items in the
application setting can be automatically set.
(2) Manual setting
- The user performs “Gun search” and inputs the values for “Gun arm bending compensation”
and “Panel thickness measurement compensation.”
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2. Servo gun initial setting

2.4.1. Autosetting

Press “[F1]: All autosetting” to progress the autosetting for the application setting of the servo gun. In
the “All autosetting” mode, the moving tip of the servo gun will automatically move. In addition, the
following conditions must be satisfied because the setting value is affected by the squeeze force.

- Attachment of a new tip to the moving and fixed electrodes
- No presence of workers near the servo gun

- No workpiece between the moving and fixed tips

- Manual mode

- Motor on

- Completion of the basic setting (Step 1) of the servo gun

In the “All autosetting” mode, the following procedures will be automatically performed.

(1) Gun search

- Executes gun search while squeezing the servo gun two times

- First time: “Gun search reference location record” enabled

- Second time: “Gun search reference location record” disabled
(2) Gun arm bending compensation

- Compensate the bending while squeezing the servo gun five times
(3) Panel thickness measurement compensation

- Compensate the bending while squeezing the servo gun five times

Caution: If you proceed with “Autosetting,” you can only perform gun search.
1. If gun searches other than gun search 1 needs to be used, refer to the “Gun Search” chapter of “Work
teaching.”
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Spot welding

In the “All autosetting” mode, the “Gun arm bending compensation” and “Panel thickness measurement

compensation” will be performed, and at the same time, the servo gun squeeze will be performed only
five times.

To execute “Gun search,” you should designate the squeeze force and gun search speed. If you press
[F4]: Gun search condition setting; in the previous “Application setting” screen, you can set the squeeze
force and moving speed that can be used for the Gun search shown below.

FRecord i

Manual
conditon Servo gun auto setting Gun 1, Axis 7  output
Step O Step 1 Step 2 |
Al.ﬁ X‘|7| jIE gx—l C'Q.gx-l m
Individual .
Fun 1 Setting itemns State auto settings  Manual setting Window
ey adjustment
Step 2.1 Gun search Prior to setting
@m@ TRl Gun search setting input D
Stp23 | Setthe s i
peed and squeeze of the gun search to be carried out
- Jog autornatically, Soft
inching keyboard
w Squeeze: |IIE! kaf
— g g Complete
Moving speed: IIU /s ile executing
o o e — 100, 5 10,0
QuickOpen User key
: Prior to setting)  Prior to setting Prior to setting) Prior to setting)  Prior to setting A'
Prior to setting  Prior to setting Prior to setting). Prior to setting]  Prior to setting
Help

Select individual iterns to be set, I— PREV/MEXT

Caution) As far as “gun arm bending compensation” and “panel thickness measurement compensation”
are concerned, it is recommended to use the automatic setting because it is difficult to perform
measurement and manually fill the values.

The “Gun arm bending compensation” value is the one to be used in place of the “Gun arm bending /
100 kgf [mm]” among servo gun parameters. If the “Gun arm bending compensation” setting is
performed, the “Gun arm bending / 100 kgf [mm],” which is set in advance, will not be used. On the

contrary, if the “Gun arm bending compensation” is not set, the “Gun arm bending / 100 kgf [mm]” will
be used.
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2. Servo gun initial setting

The configuration and functions of the servo gun application setting screen are as follows.

Record | ; PR — | Ml Manual
conditon - Servo gun auto setting Gun 1, Axis 7 output
Step 0 Step 1 Step 2 Step 3
A8 32 22 &3 S84 S R I
A Individual
A Setting items State auto seftings  Manual setting Window
un to 1 2) adjustment
Step 2.1 Gun search : ] Prior to setting
) 2
Cad Step 2.2 Gun arm bending amount calibration ~ : | Prior to sefting O
Step 2.3 Panel thickness measurement : 2
L T g calibration i | Prior to setting O Enter Soft
inching keyboard
- 4) |Guide: Press F1 for setting all, or check the desired setting and then press F2, I
= 3 Function Waiting for execution TEINEENGIRSEN Errors occurred while executing
} F:100, S: 10,0
QuickOpen — User key
300 400
Z—’ EUGRELGIGEEEIE Prior to setting  Prior to st:mingl Prior to setting  Prior to seﬂingl Prior to setting| A'

[
!

gelp Select individual items to be set, [_ PREV/NEXT

MEEENEMENEly  Prior to setting)  Prior to sening} Prior to setting|  Prior to setting  Prior to sening"

6) 7) 8) 9)

1) Status: Presents the state of the servo gun (Not set, Completed, or Changed)

2) Individual autosetting: Supports the automatic setting of only the checked items, not all. If you
press [[F2]: Autosetting of selected items; , only the checked items will be automatically
progressed.

3) Manual setting: Moves to the screen to set each relevant item
- Gun arm bending compensation

Automatically moves to the T[F2]: System; — T4:Application parameter; — [1: Spot
welding; — 3: Welding gun parameter; screen
- Panel thickness measurement compensation
Automatically moves to the f[F2]: System; — T4:Application parameter; — [1: Spot
welding; — 3: Welding gun parameter; screen

4) Guide: Indicates the present setting status or the cause of the error and action plan

5) Monitoring: Displays the present setting status, servo gun location, return current and set values,
etc.

6) All autosetting: Commands to execute all autosetting

7) Autosetting of selected items: Performs autosetting of the items designated for individual
autosetting

8) Execution on hold: Stops the setting in progress

9) Gun search condition setting: Sets the speed and squeeze for gun search
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Spot welding

2.5. Step 3. Confirmation of setting

When application setting is complete, the “Confirmation of setting” procedure allows the user to check

the contents of the settings. The confirmation of setting can only be performed when basic setting and
application setting are complete.

As shown below, when “Step 1. Precheck,” “Step 2. Basic setting,” and “Step 3. Application setting” are
complete, the user can progress the confirmation of setting by pressing [[F1]: Progressing the items

not set; or place the focus on “Step 3. Confirmation of the setting” and press “Enter.” Then, the
confirmation of setting will be progressed.

Manual
Man, spd.: 1 Servo gun auto setting Gun 1, Axig 7, Tool 0 output
T4 JOINT Step D Step 1 Step 2 ep 3 I
AA B2 =2 23 SE2&H = e
Step 0, Pre-inspection : Setting Window
Run to djustrnent
Step 1, Basic setting el
G ) 1.1 Encoder offset calibration : Setting D
1.2 Axis origin setting : Setting
u Jog 1.3 Soft limit setting . : Settfng ot
inching 1.4 Squeeze-current table setting : Setting keyboard
r=| Step 2, Application setting
= 2.1 Gun search : Setting
2.2 Gun arm bending amount calibration : Setting
QuickOpen 2.3 Panel thickness measurernent calibration : Setting User key
': ] Step 3. Settings check : Priar to sefting Ar
Step 4, Input signal setting : Prior to setting
Output signal setting : Frior to setting
g Pressing the [EMTER] key will verify the basic and application items of the servo gun set, PIRIEGRIEST

Lomplete
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2. Servo gun initial setting

As the confirmation of setting will be progressed by moving the servo gun, the preconditions must be
satisfied as follows.

- Manual
Man, spd.: | Servo gun auto setting Gun 1, Axis 7, Tool 0 output

14, JOINT Step 0 Step 1 Step 2 ep 3 I
NA EA = &F g ME 3'10 [ N

Step 0. Pre-inspection Setting Window
Run to B i
Higa Robot Gontroller, EL 5=
G@@ \?/ For checking servo gun, execule squeeze action 5 fimes, D
Check the fo\lowmg itens and then press Yes after
comp\etlnE checking,
| Jog Mo warkers around the servo gun Soft
ryelkiin 1. Motar On in manual mode [Pt
E % go workmebce betwgen electrold{asd ¥
- ervo gun basic setting complets
— 4, Servo gun application setting completed
QuickDpen ENTEES ‘ Al MO ‘ User key
= A
Step 4, Input signal setting : Prior to setting
Output signal setting : Priar to setting
Help PREW/MEXT

Prassing the [EMTER] key will verify the basic and application items of the serva gun set,

? 43 = Complete

- Attachment of a tip in the same condition as the one used for the setting (When tip dressing
is performed after a new tip is attached, it is impossible to correctly check it.)

- No presence of workers near the servo gun

- No workpiece between the moving and fixed tips

- Manual mode

- Motor on

- Completion of the basic setting of the servo gun

- Completion of the application setting of the servo gun

If the conditions above are satisfied and the confirmation of setting is progressed, it is now possible to
move to the “Application setting” screen to monitor relevant status such as the servo gun movement
status, etc.
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Spot welding

When “Confirmation of setting” is complete, the error estimated during verification is displayed as shown
below. As the displayed value is an error, if it comes close to 0, the setting can be considered as normal.

If the error is greater than 0, you should perform the setting process again or check for any change with
the servo gun and in the surrounding environment.

m kanual
Man, spd.; | Servo gun auto setting Gun 1, Axis 7 output
> i I
Al BA A= &3 SgME
Setting itemns State Individual
Run to

auto settings  Manual setting Window

adjustrment
Step 3 ook
Hisa Robot: Controller, D
Gand Step
Check the following verification errors and then press Yes to
| 1 complete verification (normal when it is close ta 0), Enter Saft
-nd If the verification result is abnormal. press Mo to check the setting, @
inching Bending amount error: 0657, 0877, 1,092, 1,213, 1,398 keyboard
) Thickness errort 0,270, 0,289, 0,252, 0,233, 0,252
ion
EMTER R..
YES MO 0. 5:10.0
CuickOpen User key
: 4,33 mm 4.20 mm 4,02 mm 3.91 mm 3.9 mm AF
-4,65 mm -4,81 mm -4,99 rm =517 mm -5.27 mm
g Select individual iterns to be set, PRS2

ondition setting -omplete

If you are satisfied with the results of the confirmation of setting, press “Yes” to end the “Confirmation of

setting” procedure. If you are not satisfied, press “No” to reset or check for any change with the servo
gun and in the surrounding environment.
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2. Servo gun initial setting

2.6. Step 4. Signal setting

If “Step 3. Confirmation of setting” is complete, it is possible to move and normally squeeze the servo
gun. However, for spot welding, you should set the input and output signals of the spot welder and others.
In “Signal setting,” set the input and output signals related to spot welding.

When you press [Enter] after moving the cursor to “Step 4. Input signal setting” or “Step 4. Output signal
setting” as shown below, or press [[F1]: Progressing the items not set; after previous items are
complete, you can enter the screen where you can set relevant items.

= Manual
Man, spd.: 1 Servo gun auto setting Gun 1, Axis 7. Tool 0 output
L JoIMT Step 0 Step 1 Step 2 Step 3 Step 4 I
AR HE A2 &5 S84 &F = Hg &3 el 2
Aun 1o Step 0, Pre-inspection : Setting ;Yin?gw '
Step 1, Basic setting ER S ImED
G D 1,1 Encoder offset calibration ! Setting D
1.2 Axis origin setting : Setting
1.3 Soft limit sett : Setti
n Jog oft limit setting ‘ 5 !ng Sat
inching 1.4 Squeeze-current table setting : Setting keyboard
= Step 2, Application setting
2,1 Gun search ' Setting
2,2 Gun arm bending amount calibration : Setting
QuickOpen 2.3 Panel thickness measurement calibration Setting User key
’: ] Step 3, Settings check ; Setting AF
Step 4. Input signal setting : Prior to setting
Output signal setting : Frior to setting
Help PREV/MEXT

Pressing the [EMTER] key will verify the basic and application items of the servo gun set,

2 | |

EII'EI to r-‘ﬂll'l':l Complete

(1) Input signal setting

- Refer to the “Input signal assignment” chapter in “Spot welding parameters.”
(2) Output signal setting

- Refer to the “Output signal assignment” chapter in “Spot welding parameters.”

References) The top of the “Servo gun autosetting” screen shows the present progress. A red color
background means a completed state, and a green background means a not-set state. In addition, the
rightmost part (the step adjacent to the green background) of the red background means the step to be
progressed now. If any of the sub-settings is not performed, the relevant step is recognized to be in the

not-set state.

Pre-Settings Basic Settings Adv?nced Setting Signal }
Settings Confirmation Settings
After set-up Under set-up Before set-up
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lf" 3. Relevant functions 3. Relevant functions

3.1. Monitoring

This function enables the user to monitor the various present data and setting states used in spot welding.
The monitoring screen related to spot welding is shown below.

- Spot gun axis data
- Spot welding input/output signals
- Spot welding operation information
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Spot welding

3.1.1. Spot-gun axis data

This displays the real time data related to the currently selected spot gun. In addition, the gun type for
the gun number can be confirmed from the title bar.

( "[F1]: Service; — "1:Monitoring; — "4: Spot welding data; — 1: Spot gun axis data; )

R d cnd, ==
seers en [Bl Pragram | 1 5/F

=) 0500 21
£ MOVE P.5=60%.4=1.T=0

- — ] | out,
B Unit:(0] | B Mech | 14 Crd gz Jog spd T0 anuatod

ALL MECH | [O]HS165-02 CART, [11
Wil 5:01

-1, spot gun axis data [Mot define] *

[cmd: 0.oo

gy

Robot:HS165-02, Taxes, dsteps
51 MOVE P,3=60%, A=1,T=0
52 MOVE P,3=60%, A=1,T=0

Fun to Pane set

|crma: 0,00

1o (3

Sten) GUNSEA GN=1,5E=1,PR=100,5P=10
53 MOVE P,5=B0%,A<1,T=0 w000 [cmd: 0.0
END UGl ove: 000 [Fixed: 0,00
Jog inch, Incomplete Soft key,
m ]
_— [ TN
QuickOpen User key
g A
S
Help i | PREV/MNEXT

B Current data (Servo-gun)
Displays the feedback current that flows through the servo gun-axis and Cmd displays the
command current for the current limit

B Squeeze data (Servo gun)
Converts the command current and feedback current into squeeze force by using the ‘welding
gun parameter squeeze force — current table’ and display the converted data. Cmd shows the
command squeeze force and Cur shows the feedback squeeze force.

B Actual squeeze (Servo-gun)
Displays average squeeze force from the point of squeeze alignment to the point of opening

(Kgf)

B Distance between tips (Servo-gun)
Displays the distance (mm) between tips from the axis origin (mm).

B Tip consumption (Servo-gun, EQless-gun)
Displays consumption detected by gun search (mm) (For EQless-gun, only the fixed side tip
consumption is managed)

B Gun search status (Servo-gun, EQless-gun)
Displays whether the gun search is executed.

B Welder number
Displays the welder number for the currently selected gun number

B SvClamp(Servo-gun)
Displays the state of the clamping operation of the currently selected gun’s clamping.
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3.1.2. Input and output signal

3. Relevant functions

This can be used conveniently because the state of the assigned input and output signals related to the
spot welding are sorted out and monitored.

( T[F1]: Service
signaly )

Record cnd,
= 4
Fun to
Step!

Jog inch,

—

F1: Monitoring; — '4:Spotweldingdata; — 2: Spot welding input/output
Manual out,
Bl Program | = 5/F [#] Unit:[0] | 5™ Mech 12 crd lElz Jog spd TO Fnuaton
0500 241 ALLMECH | [ooHstes-02|  ceaRT. | ‘ ‘ ‘_
MOVE P.S=60%.4=1.T=0 WOl 501 — | — | — ey
Spot welding input/output signal 2
Robot:HS165-02, Taxes, Isteps 203|4|5|6| 7|8 Pane sat
51 MOVE P.5=60%,4=1,T=0 RREBENEERERE
52 MOVE P.5=60%,4=1,T=0 D
GUNSEA GN=1,5E=1,PR=100,5P=10 11213441816/ 7 8
53 MOVE P.5=60%,4=1,T=0 Lleldl4)6l8 7 8
wi [ w2 | w3 [ wa
END
Wi [ owe | w3 [ wa Soft key,
wi [ w2 | w3 [ wa
wi [ w2 | w3 | wa )
Off
off
User key
Al
|
| | PREW/NEXT
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Spot welding

3.1.3. Spot welding operating information

Welding time and the number of welds for the welder currently in use can be confirmed. This displays
the 3 items from the controller initialization up to the present status (total), the current cycle in execution
(recent), and from the power input to up to present (cumulative),

( "[F1]: Service; — "1: Monitoring; — 4: Spot welding data; — '3: Spot welding operating
information; )

Heco_rd e} [Bl Program | 7 5/F (8 Unit:[0] | &7 Mech 2 Crd [l Jog =pd T0 e ag
: _)} 0500 241 ALL MECH | [O]HS165-02 CART, [11
< MOVE P.3=60%.4=1.T=0 Wwhil 5:01 il

Spot welding operating information

Run 1o Fobot:HZ185-02, Taxes, Jsteps , -

S MOVE P.5=60%,4<1,T=0 T o 00

32 MOVE P,5=60%.4=1,T=0 P : :
£ P .
step) GUNSEA GN=1,5E=1,PR=100,5P=10 — — ‘

53 MOVE P.SB0% Al T-0 T 00:00:00,00 | 00:00:00,00|_ 00:

END Cr 0 [

Jog inch, Time 00:00:00.00] 00:00:00.00| 00:f  Soft key,
m Count 1] 1] N
L-i Tirmne 00:00:00,00|  00:00:00,00 | 00: B

Count 0 1]
QuickOpen User key
£ &
>
|
Help ‘ FREV/MEXT

B Spot welding operating information clear

When spot welding operating information window is activated, the

FIF5]: Clear; button will be

displayed. When this button is pressed, the operating information clear dialog box will be
displayed, as shown in the following screen. Click the button of the item to be cleared to clear

its information.

Hecid e} [EIFEIET Operating information clear, 17 Crd [l Jog spd T0 M
=3 0500 2l canT, | [1]

“ &y MOVE WeOl S:01 Lrip
Selected item ¢ Spot welding operating info

Run to Fio Pane sat

sl M Time

e M Count 1] D
Stcp) ell ) . -t

23 M All itern : Total (After initialize) Tirne 00:00:00,00| 00:00:00,00| 00:

E 0 0

Jog inch, (00:00:00,00 | 00:00:00,00| 00 Soft key.
= 0 0 B
= All tem : Cumulative 3 w000, 00| ooosonon] oo Lot

Coun 1] 1]

QuickOpen User key
{. ] &l ftern @ Recent AI
=, -

>
Help PREW/MEXT
~ Cancel
7 e T ——
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3. Relevant functions

3.1.4. Status flag

Various statuses related to spot welding will be displayed, as shown in the following screen.

Record cnd, =

- =
[Pl Pragram | 1 6/F [#] Unit[] | 5™ Mech . Crd sk Jng spd

= 0500 i2/1 ALL MECH | [0IHS185-02|  CART, |[1]
e MOYE P,3=605%, 41, T=0 Wit 501
Data of each ax)
. Robot:HE165-02. Taxes. Jsteps ngle
81 MOVE PS=60%.4<1.T=0 877,714 deg
82 MOVE P.3=60%.4-1.T=0 ~T85. 761 deg ] D
step) GUNSEA GIN=1,8E=1 PR=100,5P=10 917.015 deg ]
B3 MOVE P5=60%,4<1,T=0 1040,050 deg 8
o END ~092. 967 deg 25
Jog inch. 1674.660 deg 15,1 Soft key,
- -32.170 mm )
-— [szzg
QuickOpen User key
£ A
>
|
Help | I PREY/MEXT

(1) Gun number

The relevant item displays the currently selected gun number, multi-gun number and the state
of the servo gun detachment state (&). For example; if it is displayed like &G5,6, it means that
the stationary gun #5 and #6 are selected to carry out the welding-at the same time. In addition,
when the lock icon is displayed, it means that the servo gun is disconnected.

(2) Tool number

This displays the tool number which corresponds to the gun number currently selected. This
indicates that when the gun number is changed, the tool number will be changed automatically
to the tool number set from f[F2]: System; — T4: Application parameter; — T1: Spot
welding; — [1: Tool No. corresponding to Gun No., and gun-type set; .

(3) Welding condition, welding sequence (panel thickness)

This displays the currently selected welding condition number and welding sequence number.
It displays the thickness of the currently set panel. The information should be set correctly
because the servo gun axis position will be created automatically based on the panel thickness
when the servo gun welding step is recorded. It is also possible to carry out recording manually
through R220. When the welding step is to be recorded after [Manual squeeze], the setting will
take place automatically by taking into consideration the current gun position.
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3.2. Servo-gun simple maintenance

Spot welding

After the servo-gun is repaired because of failure, support will be provided in a way that makes it possible
to carry out a series of settings to conveniently restart through one window. Press the [CTRL]+[GUN]
keys, and the dialogue box will come up to carry out simple maintenance.

Record i e Manual
condition | (8] Program | ¢ Step/Func [ Unit:[0] | &~ Mech £ Crd 5= Man, spd|  T1 Gl output
N KXXX :0/0 ALL MECH | [0]HS220-02 JOINT  |fi< ZUDmm/’S}
& MOVE P,S=60%,4=3,T=1 CN=1,5Q=1 (0.0mm) | iy
Seryo gun géyTnainter:énge - G1 @E] 2 5
Run to Angle oordinatt Current Zomm IS Window
Classification 0,000 deg 400000 | 4000 adjustment
Select the repair item v 90,000 deg 400000 | 4000( D
Cad Select the repair item 0.000 deg 400000 | 4000(
0,000 deg .U | 400000 | 4000¢
o JOQ erial encoder reset [.]q(']l? qeg .0 400000 | 4000( + Soft
inching Ercader otfeet > keyboard
[ 8 X [(ieem
— Axis origin 55| m|] —
Gun search execution 99.92 100.00
3 0,00
QuickOpen Welding execution 0.00 0.00 User key
= 0.00 0.00 A}
— ; Complete 3
|
Help PREV/NE

B Serial encoder reset
Carries out “Encoder reset” or “Error removal” for the serial encoder attached to the servo gun
motor. The power must be supplied again to allow the changed setting to be applied. After
“Encoder reset” is executed, the encoder information will be initialized. That is why the encoder
offset setting, the axis origin setting, and the gun search reference position record shall be
carried out again.

B Encoder offset
Sets the encoder origin of the servo gun. The encoder origin of the servo gun axis needs to be
set by releasing the brake manually and by bringing the moving tip at the large stroke position.

B Axis origin
Sets the axis origin of the servo gun axis. The axis origin of the servo gun axis needs to be set
at the position while the tips meet each other after a new tip without wear is installed.

B Gun search execution
Carries out the GUNSEA command while the servo gun axis runs only at the current position.

B Welding execution
Carries out the SPOT command while the servo gun axis runs only at the current position.
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3. Relevant functions

3.3. User key

This part describes the user key related to spot welding. Please refer to the operating manual for the
Hi5a controller for the method of registering and using the user key.

Record W Manual

condition | (B] Program | <] Step/Fung 02 Unit:[0] | &~ Mech | F"Crd [ Man, spd| TI G1 output
- = i 0001 /1 ALL MECH | [0]HS220-02 JOINT  |[H< 200mm/s
& MOVE P.S=60%.A=3,T=1 CN=1,50=1 (0.3mm) iy
Robot program __ | [Data of e
Runto RobotHSZ20-02, Taxes, Isleps ~| Window
S1 MOVE P.S=60%,4=3,T=1 0,000 deg 1782.0| 400000 | 4000t adjustment
GUNSEA GN=1,SE=1.PR=100,SP=30 90,000 deg 0.0] 400000 | 4000 D
Cad END 0,000 deg 1938.0 400000 | 4000¢
0,000 de 0.0/ q00000 | 4000
", a Robot Controlle E3] 200000 [ a000( v Soft
inching > keyboard
:'—_ Enter spot welding condition number (1 ~ 1024} ||.| T
T 4.56| A
100,00
QuickOpen T — nE'IUﬂ — User key
Air gun Welding Welding Servo—gun | Servo-gun Servo-gun
manual open [condition ch| sequence large smal | manual
/close ange change stroke stroke squeeze EXT

7R ‘ A, »

B Air gun manual open and close
This enables the manual opening and closing of the air gun by displaying the MX signal.

B Welding condition change
This enables manual changing of the currently selected welding condition number.

B Welding sequence change
This enables manual changing of the currently selected welding sequence number.

B Servo-gun large stroke
This manually moves the servo gun to the large stroke position

B Servo-gun manual open and close
This manually moves the servo gun to the small stroke position

B Servo-gun manual squeeze
This enables manual squeeze of servo-gun.
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Spot welding

3.4. Manually opening and closing the welding gun, and manual
squeeze

The procedure for manually opening and closing the welding gun and performing manual squeeze is as
follows.

(1) Confirm the manual mode. Make preparations for operating the servo-gun axis if the servo-gun
is used.

(2) Select the gun number for manual open and close or squeeze. The gun number is selected as

follows:
For welding gun change R358
99 9 (Welding gun connection/disconnection)
Single-gun 2210
Not for welding gun change (Welding gun selection)
Multi-gun R214
9 (Simultaneous welding gun selection)

3) Confirm if the following [user] key is registered.

Servo-gun Air gun
large stroke Small stroke Ngug e Ts Manual squeeze
squeeze and close
I [GUN] key
wide apen zmall apen ; (Provided in key
(a0 (2 pad)

(4) By pressing “[SHIFT] and [user]” key together, the movement described below will be carried
out. If multi-gun is selected, all guns will be operated in a uniform manner.

Servo-gun Air gun
— | ‘ ‘ ‘ | Manual open and close Manual squeeze
gy
JI Executing welding
process
— (W1 ~W4)
Opening and closing air Output assigned
gun signal
(X1 ~ X4)
Output assigned signal Welding condition
(W1~W4)
Large stroke Output assigned
— fﬁ Small stroke signal
Manual
squeeze

HYUNDAI -
) HD Rrosorics 44



3. Relevant functions

If using the servo-gun, the gun will display the following characteristics at the time of manual open/close
and squeeze operation.

® If this stops automatically with the large stroke position, the small stroke position and the
squeeze force set value are reached.

® The moving speedis "2: Step fwd/bwd max. speed; of F[F7]: Condition setting; .

® Set the appropriate squeeze force, as the operation will not be successful if the set squeeze
force is too small. (R211: Squeeze force setting)

® When using multi-gun mode with different moving distances for the two guns, the gun that
arrives first will be stopped, and the other gun will be stopped after moving the remaining
Manual

LGN
|

Small

/?I\
{J:R stroke
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lf 4. Work teaching

Spot welding

4.1. Gun search

The gun search function is the function to measure the tip consumption. It should be used when the tip
electrode needs to be measured again after grinding the tip with a tip dressing or replacing a new tip.

If gun type is servo-gun or EQless-gun, the squeeze location will be corrected to the extent of
consumption automatically when executing SPOT command. Consumption should be strictly managed,
as the accuracy of this consumption measurement affects welding quality.

The types of gun search and simple features provided by our company are as follows.

B GUNSEA
This is a servo gun search function and is executed by squeezing once.
The total consumption of the moving and fixed tips is measured and distributed at a designated
ratio.
This can be used when the consumption ratios of the moving and fixed tips are the same or
fixed.

B GUNSEA2
This is a servo gun search function, and is executed by squeezing and moving once,
respectively.
The total consumption of the moving and fixed tips is measured (by squeezing once). After that,
the consumption of the moving tip will be measured separately (by moving once).
This can be used when the consumption ratios of the moving and fixed tips are not fixed.

B [GUNSEA
This is the same servo gun search method as GUNSEAZ2, and is executed by squeezing and
moving once, respectively. However, a sensor will be used to measure the consumption of the
moving tip.
The total consumption of the moving and fixed tips is measured (by squeezing once). After that,
the consumption of the moving tip will be separately measured (by moving once).
This can be used when the consumption ratios of the moving and fixed tips are not fixed.

B EGUNSEA
This is a gun search function for an EQless gun. This function measures the consumption by
receiving a signal from a sensor in the same way as in IGUNSEA.

The gun search status can be checked in the T1: Spot gun axis data; monitoring section.

H HYUNDAI 4-2
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4. Work teaching

4.1.1. Sequence of execution

Attach a new tip Attach a new tip with no consumption

v Prepare gun search program according to gun type
l Servo-gun : Control the fixed tip consumption and the

Prepare gun search program moving tip consumption separately
- Gun search 1: Measure total consumption

GUNSEA GN=1,SE=1,PR=100,SP=10
v - Gun search 2: Measure the moving tip consumption
Method with squeeze force :
GUNSEA GN=1,SE=2,PR=100,SP=10
Method with external signal :
IGUNSEA GN=1,SP=1.0,DI=1,DT=1
H Eqgless gun : Control only the fixed tip consumption
EGUNSEA GN=3,SP=1.0,SD=100,DI=1,DT=1

Record gun search reference location
H Can be omitted when it is performed with servo gun

Record gun search autosetting
Reference location B Execute only once when a new tip is attached
B Set gun search reference location = <Enable>
v B Playback prepared gun search program

Measure the tip consumption

H Can be omitted when it is performed with servo gun
Excute gun search autosetting

H Set gun search reference location = <Disable>

B Plavhack nrenared aun search nroaram

] HYUNDAI
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Spot welding

4.1.2. Commands related to Gun Search
(1) GUNSEA

Used for executing gun search 1 or gun search 2 based on squeeze force, when the gun type
is servo-gun

GUNSEA GN=<Gun Number>,SE=<Search Number>,PR=<Squeeze force>,

SP=<Search speed>,MG=<Multi—-gun Number>,MP=<Multi—gun squeeze force >

Item Description

Gun Number Assign the gun number to be searched

Search Number | Assign the gun search 1 operation or gun search 2 operation

Squeeze force | Assign the squeeze force to detect squeeze alignment

Assign the operating speed of gun axis during search operation.
Search speed | Search speed is set based on safe speed, and the recommended speed is

10mm/s.
Multi-gun Assign the multi-gun number in order to execute gun search on multiple
Number servo-guns at the same time
Assign the multi-gun squeeze force when a separate squeeze force must be
Multi-gun applied to each gun, in order to execute Gun Search on multiple servo-guns

squeeze force | atthe same time.
If nothing is assigned, the squeeze force of a basic-gun will be applied.

Example of usage)
When executing gun search 1 with servo-gun 5 and 6 simultaneously, with 100 and 200kgf of
squeeze force, respectively
=> GUNSEA GN=5,SE=1,PR=100,MG=6,MP=200

H HYUNDAI 4-4
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4. Work teaching

(2) IGUNSEA

Used for executing gun search 2 based on input signal when the gun type is servo-gun.

IGUNSEA GN=<Gun Number>,SP=<Search speed>,D|=<Input signal>

Item Description

Gun Number Assign the gun number to be searched

Assign the operating speed of gun axis during search operation.
Search speed Search speed is set based on safe speed, and the recommended speed is
10mm/s.

Input signal Assign the connected input signal number for phototube output

(3) EGUNSEA

Used when gun type is EQless-gun.

EGUNSEA GN=<Gun Number>,SP=<Search speed>,SD=<search distance>,

DI=<Input signal>

Item Description

Gun Number Assign the gun number to be searched

Assign the operating speed of gun axis during search operation.
Search speed Search speed is set based on safe speed, and the recommended speed is
10mm/s.

Search distance | Assign the operating distance of gun axis during search operation.

Input signal Assign the connected input signal number for phototube output

i HYUNDAI
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Spot welding

4.1.3. Gun search ref. pose record

Tip consumption will be measured based on a new tip with no consumption. The procedure to register
the reference location on a new tip must be executed at least once in the early stage, and this is called
Gun Search reference location record.

Gun search reference location should be recorded at least once before executing Gun Search.

After attaching a new tip, the Gun Search reference location will be recorded according to the following
procedure.

7
Fi d cnd. . . i} | out,
O RS T2t Environment setting ey
1% Servo gun command execution = wd-On (T Sg-On () Sa-0ff I
2: Gun search ref, pose record = () Disablh Enakile
it 3 Servo gun lock = (@) Digable () Enable D
M&‘g 4! Servo gun open teaching = (@) Disable () Enahle D
Jog inch, Soft key,
QuickOpen User key
B A,
Help

When the Servo-gun or the Eqless gunis used. select a reference position for measuring the wear amount of PREV/NEXT
2 .
(1) Setup T2: Gun search ref. pose record; as <Enable>.

(2) Execute the prepared gun search program. Inthe T1: Spot gun axis data ; monitoring screen,
the gun search state will be initialized as “incomplete”.

(3) Set T2: Gun search ref. pose record; as <Disable>. The amount of change in comparison
with the reference location will be calculated as consumption using the Gun Search program.

H HYUNDAI 4-6
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4. Work teaching

4.1.4. Gun search movement by gun type
4.1.4.1. Servo-gun

The gun search function of servo-gun is initially set to reflect the share of the contribution of fixed tip
and moving tip to the total tip consumption by 50% each. Therefore, the consumption can be calculated
by using gun search 1 only. Refer to gun search 2 descriptions for calculating consumption of fixed tip
and moving tip.

If the value of moving tip consumption/total consumption(%); is “0”, it is necessary to operate gun
search 2; if the set value is not “0”, total consumption owing to gun search 1 operation will be divided
according to the set ratio.

4-7 H HYUNDAI
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Spot welding

(1) Gun search1

This measures the total tip consumption by squeezing the fixed tip with the moving tip.

S1 MOVE P,S=60%,A=1,T=1 ‘Move to the location of gun search 1 operation
GUNSEA GN=1,SE=1,PR=100,SP=10 ‘Gun search 1 operation
END

Teaching of gun search 1 Playback of gun search 1

Arrive at teaching
location

00k

New tip Wt@ Consumed tip
No consumpti

Figure 4.1 Gun search 1

—> Squeeze—— Gun open

Total
consumption

(» Move to the record location of step.

®

Squeeze the fixed tip using the moving tip until the setting of squeeze force is achieved.

(® Measure total tip consumption, and execute opening when squeeze alignment is detected.
Previous tip consumption = Squeeze alignment detecting location - Gun search 1 reference
location

@ Open up the record location of step.

(® Spilt total consumption measured in the ratio of moving tip and fixed tip as shown in the picture
below, when operating Gun Search 1 only. (Default is 50:50)

Total consumption +
Moving tip consumption%

Moving tip
GUNSEA
GN=1,SE=1,PR=100
Fixed tip
Total consumption +
New tip with no consumption Worn electrode Moving tip consumption
Record gun search Gunsearch 1

reference location
Figure 4.2 Calculation of consumption using only Gun Search 1

H HYUNDAI 4-8
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4. Work teaching

(2) Gun search 2

®

This measures the moving tip consumption. It can be measured using a method based on
squeeze force, or a method based on an external signal.

Method based on squeeze force

Squeeze the calibration jig using the moving tip, and measure the moving tip consumption.

S1 MOVE P,S=60%,A=1,T=1 ‘Move to the location of gun search 1 operation
GUNSEA GN=1,SE=1,PR=100,SP=10 ‘Gun search 1 operation

S2 MOVE P,S=60%,A=1,T=1 ‘Move to the location of gun search 1 operation
GUNSEA GN=1,SE=2,PR=100,SP=10 ‘Gun search 2 operation

END
Teaching of gun search 2 Playback of gun search 2
Arrive at teaching
location — Squeeze—> Gun open
New tip with Consumed tip ~ / Moving tip consumptio
No consumption i ,
Ca”bra V2222 & A7 V7722

Figure 4.3 Gun search 2 based on squeeze force
Move to the record location of step.
Squeeze the search calibration jig using a moving tip until squeeze force is set.

Measure the moving tip consumption, and execute opening operation when squeeze alignment
is detected.

Moving tip consumption = Squeeze alignment detecting location — Reference location
of Gun Search 2 based on squeeze force

Fixed tip consumption = Total consumption detected by Gun Search1 - consumption of
moving tip

When opening is complete, the consumption of the moving tip and the fixed tip will be updated.

H D Hyunea
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Spot welding

® Method based on an external signal

Measure the moving tip consumption of by moving the moving tip to a location where a sensor
is placed, and detecting the sensor input.

S1 MOVE P,S=60%,A=1,T=1 ‘Move to the location of gun search 1 operation
GUNSEA GN=1,SE=1,PR=100,SP=10 ‘Gun search 1 operation

S2 MOVE P,S=60%,A=1,T=1 ‘Move to the location of gun search 2 operation
IGUNSEA GN=1,SP=10.0,DI=1 ‘Gun search 2 operation

END
Teaching
location \ﬁ Moving tip Search
location Moving tip
External signal Inpu o
| | | |<— phototube Gun search 2 | | Y | |<—phototube
(GUNSEA)
Q Fixed tip Q Fixed tip
Moving tip
Fixed tip

Search target location = Axis constant location
= location of a new tip without consumption contacted

Figure 4.4 External signal input Gun Search2

(I Move to the record location of step.

®

The moving tip will approach in search speed to switch the phototube contact signal.

® Measure the moving tip consumption, and execute opening when a signal is detected in the
phototube.
Moving tip consumption = External signal detecting location — Reference location of
Gun Search 2 based on external signal input
Fixed tip consumption = Total consumption detected by Gun Search 1 - Moving tip
consumption

@ When opening is complete, the consumption of the moving tip and the fixed tip will be updated.

HYUNDAI .
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4. Work teaching

4.1.4.2. EQless-gun

EQless-gun only controls the fixed tip consumption, so the Gun Search function measures the
fixed tip consumption.

S1 MOVE P,S=60%,A=1,T=1 ‘Move to the location of gun search operation
EGUNSEA GN=3,SP=10.0,,SD=100,DI=1 ‘Gun search operation

END
Gun search teaching Playback gun search
Arrive at teaching Approach Breakaway
location ~ —*> Fixedtip —— > Fixedtip
New tip with
No consumption e

N—" N—"

. DC24V DC24V
7] and Consumed tip ‘ 7] Cnd

ﬁﬁ\ S5 Tip consumption

Figure 4.5 EQless-Gun Search
(1) Move to the record location of step.
(2) Fixed tip will approach in search speed to switch the phototube contact signal.

(3) Measure the fixed tip consumption and execute opening when a signal is detected in phototube
Fixed tip consumption = Sensor detecting location — Record location of Gun search

(4) When opening is complete, consumption of the fixed tip will be updated.

i HYUNDAI
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Spot welding

4.2. Spot welding

Spot welding will be carried out by the welder when the fixed tip and moving tip are squeezed by applying
the welding current.

4.2.1. SPOT command

Execute the spot welding step again in the event that the operation is stopped and executed again while
spot welding is not yet completed.

[GUN] LED is illuminated when recording a step using the [Record] key, and SPOT command will be
recorded together with MOVE command. (One-touch recording)

To set the panel thickness when the welding step is recorded, it is necessary to bring the fixed tip into
contact with the panels through the jog operation. Then, while squeezing the panel manually, it is needed
to record the SPOT command through one-touch recording method to set the panel thickness. After the
panel thickness is set, it is necessary to bring the fixed tip into contact with the panel through the jog
operation. After that, without manual squeeze, it is necessary to record the SPOT command through
one-touch record method, the recording will take place by taking into consideration the panel thickness
and the corrected position based on the tip consumption.

When the gun type is servo gun, if the SPOT command exists when carrying out [Position correction],
the relevant position will be corrected by taking into consideration the tip consumption.

SPOT GN=<Gun Number>,CN=<Condition Number>,SQ=<Sequence Number>,

MG=<Multi-gun Number>,MC=<Multi-gun condition Number>,MS=<Multi-gun sequence>

Item Description

Gun Number Designate the welding gun number

Condition Number | Designate the welding condition

Sequence Number | Designate the welding sequence

Designate the multiple gun numbers when carrying out welding with multiple
guns at the same time.
To be designated because the welding condition varies depending on the guns
when carrying out welding with multiple guns at the same time. If not
designated, the welding condition of the basic gun will be applied.
To be designated because the welding sequence varies depending on guns
when carrying out welding with multiple guns at the same time. If not
designated, the welding sequence of the basic gun will be applied.
Example of usage)
If carrying out spot welding by using servo-guns 5 and 6 simultaneously with 7 and 8 for each
welding condition, and 9 and 10 for each welding sequence.
=> SPOT GN=5,CN=7,5Q=9,MG=6,MC=8,MS=10

Multi-gun Number

Multi-Gun
Condition Number

Multi-Gun
Sequence Number

HYUNDAI .
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4. Work teaching

4.2.2. Welding sequence by gun type

The controller carries out the welding operation by executing SPOT command to the program. The
playback of the spot welding function varies by gun type, as follows.

4.2.2.1. Servo-gun

If the gun type is servo-gun, the playback of spot welding function will be carried out as shown below.

Fobot program
FobobHSTER-TZ, Taxes, 3steps

51 MOWE P,5=60% 4=1,T=0

52 MOWVE P 5=60% A=1,T=0
GUMSES GN=1,5E=1,PR=100,5P=10
SPOT GM=1.CN=250=1

53 MOWE P, 5=60% A=1,T=0

step N-1 step N(SPOT) step N+1

_ S ueeze |
Moving tlp (1)' mqalntaln
( )
Moving tip Clearanc l

A Z /’/////;f !
Fixed tip Clearance @
Fixed tlp Record Sdqueeze Opening g
location Alignment Start location
location
Welding condition S|gnal
(output) OFF |
ON
Welding execution signal
(output) OFF
o | ]
Welding complete signal opg | |
(input, WI) | |

Figure 4.6 Playback of servo-gun spot welding

(1) In the N-1 step position, the moving tip and the fixed tip will move to the position where they
are distant as much as the “moving tip clearance” and the “fixed tip clearance” individually.

(2) The fixed tip moves to the record location of the step through the robot equalizing operation,
and the moving tip moves to the record location of the step by shifting to compensate for
consumption.

(3) The moving tip carries out squeeze at the set squeeze force. When the squeeze alignment is
achieved, the welding execution signal will be output together with the welding condition signal
at that location.

(4) When the welding complete signal (WI) is received, both the moving tip and the fixed tip will be
opened sufficiently for clearance.

(5) Continue to the next step.

] HYUNDAI
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Spot welding

4.2.2.2. EQless-gun

If the gun type is EQless-gun, the playback of spot welding function will be carried out as shown in the
picture below.

[EE =208
Robot:HS5165-02, 9axes, 3steps
S1 MOVE P,5=60%,A=1,T=3
52 MOVE P,5=60%.A=1,T=3
SPOT GN=3.CN=3,5Q=3
53 MOVE P,5=60%,A=1,T=3

step N-1 step N(SPOT) step N+1

Moving tip r//Sq—uRﬂ —
—_ == (5)

U T U} maintain 4) U U

l v (3)

o o o o o o o
Fixed tip Clearance § T /\ '

Fixed tip Record Opening
location Start location

Welding condition signal o
(output) OFF

Welding execution signal ON
(output) OFF

|
|

Welding complete signal ON | ‘—I
(input, WI) OFF } }
| |

Figure 4.7 Playback of EQless-gun spot welding

(1) From N-1 step location, the fixed tip moves to a location at a distance of ‘fixed tip clearance’
from the record location.

(2) The fixed tip moves to the record location of the step through the robot equalizing operation,
and the moving tip squeezes the panel using air pressure.

(3) When the squeeze alignment is achieved, the welding execution signal will be output together
with the welding condition signal at that location.

(4) When the welding complete signal (WI1) is received, the fixed tip moves to a location from the
record location that is equal to the fixed tip clearance, and the moving tip moves to a location
where air pressure is not supplied.

(5) Continue to the next step.

HYUNDAI .
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4. Work teaching

4.2.2.3. Eq-gun

If the gun type is Eg-gun, the playback of spot welding function will be carried out as shown in the picture
below.

[EE =208
Robot:HS165-02, 9axes, 3steps
S1 MOVE P,5=60%,A=1T=4
52 MOVE P,5=60%,A=1,T=4
SPOT GN=4,CN=4,5Q=4
S3 MOVE P,5=60%,A=1,T=3

step N-1 step N(SPOT) step N+1

Moving tip |‘/_S/qu—eeze\‘|
U \j maintain U U

A \J

t L L L A

A i
ANNNA AT

Fixed t|p Opening
Start location

Record
location

Welding condition signal
(output) OFF

Welding execution signal ON

(output) OFF
ON

Welding complete signal
(input, WI) OFF

-

T

Figure 4.8 Playback of Eq-gun spot welding

(1) Move from N-1 step location to the record location of the step.

(2) Output the welding execution signal together with the welding condition signal. Squeeze the
panel with equalizing equipment if the fixed tip is used and with air pressure if the moving tip is
used.

(3) When the welding complete signal (WI) is received, the fixed tip will move to a location where
equalizing equipment is not operated, and the moving tip will move to a location where air

pressure is not supplied.

(4) Continue to the next step.

4-15 O HD Hyunea
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4.3. Servo-gun tip dressing

4.3.1. Condition setting

Tip dressing condition setting of servo-gun is executed by selecting T[F2]: System; — 4: Application
parameter; — T1:Spotwelding; — T4:Weldingdata(Cnd, Seq); — [4: Servo gun tip dressing
condition; . Please refer to the corresponding menu.

4.3.2. Operation type

To execute tip dressing operation by using the servo-gun tip dressing condition, the welding sequence
number of SPOT command should be assigned to 64, as shown below.

‘Robot program __ ]
Robot:HS165-02, 9axes. 3steps

S1 MOVE P,5=60%.A=1,T=1

52 MOVE P,S5=60%,A=1,T=1
SPOT GN=1.CN=1,5Q=64

53 MOVE P,5=60%,A=1,T=1

step N(SPOT)
step N-1

Squeeze Opening

Moving tip clearance UIKEr Squeeze start

Work object U = maintain U
Fixed tip clearan(:\ \_/ \_/ \_/

b
jl{{"f;",a";"ffx’fff;’{ff;"{ffﬁfffff{fﬁ;l

~

Record Location of Opening
Clearance location squeeze start clearanc
location location

| Tip dressing time 1
D 7

Welding condition output
OFF

(1) From the N-1 step location, the moving tip moves to location that is at a distance equal to the
moving tip clearance from the record location, and the fixed tip moves to location that is at a
distance equal to the fixed tip clearance from the record location.

(2) Move to the record location of step.

(3) The moving tip carries out squeeze with the squeeze force registered on the welding condition.
When the squeeze alignment is achieved, the welding condition signal will be displayed at that
location. At this time, the output of the welding execution signal together will be determined
according to the “Welding signal output” from the tip dressing condition.

(4) After the time to register tip dressing has passed, both the moving tip and fixed tip will be
opened sufficiently for clearance.

(5) Continue to the next step.

HYUNDAI .
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4. Work teaching

Servo-gun opening location record

Recording spot welding step of the servo-gun will be carried out through the following steps.

(1)
(2)
(3)
(4)

(5)
(6)

Confirm one-touch recording status ((GUN] key LED lighting).

Contact the fixed tip of servo-gun to the workpiece.

Operate the manual squeeze to squeeze the moving tip into the workpiece.

Record SPOT command together with step by pressing [REC] Key. — Automatic registration
of the panel thickness

Disconnect the moving tip from the workpiece through the manual open and close operation.
Move to the next location.

By recording the servo-gun opening location, steps (3) and (5) above can be omitted, and significant
teaching time can be saved. To carry out this procedure, the controller should know the panel thickness
to be welded.

4.4.1. Registering the panel thickness

The panel thickness should be registered, because servo-gun opening location record calculates the
location of the moving tip based on the designated panel thickness.

There are two ways of registering the panel thickness. The users can register the thickness manually or
the thickness can be registered automatically while the panel is squeezed.

4.4.1.1. Manual registration method

Enter the panel thickness by executing “R220 Panel thickness setting (Sv)”

220: Panel thickness settings (Sv)

Enter the panel thickness, [0.0 - 200,01

4.4.1.2. Auto registration method

While the [GUN] led is turned on, squeeze manually and press the [Record] key to allow the panel
thickness to be registered automatically.

417 H D Hyunea
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4.4.2. Teaching method

(1) Execute teaching when the moving tip is opened and the fixed tip is attached to the panel after
the panel thickness is registered.

1st 2nd 3rd 4th
Registering the panel thickness > Teaching servo-gun opening
Operating type for equal panel thickness

(2) When the panel thickness is changed, it is necessary to register the panel thickness again and
carry out teaching.

HYUNDAI .
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4. Work teaching

4.5. Welding gun change

The welding gun change function is used to connect and disconnect the robot R1 axis and the welding
gun when two or more guns are to be combined with the robot R1 axis.

Caution) Considering that this function is mostly the same as the servo tool change function, which is
easier to set, it is recommended to use this function instead of the servo tool change function. Note that
the servo tool change function and welding gun change function cannot be used together.

4.5.1. Environment setting
Proceed in the following order to set the environment for welding gun change.

A. Welding gun change count setting
B. Tool number and gun type corresponding to the gun number
C. Servo tool parameter setting

4.5.1.1. Welding gun change count setting

Designate the count of guns to be used for welding gun change in  T[F2]: System; — T5: Initialize,
— T3: Usage setting; . At this time, all the guns targeted for the change will be initialized as the robot
guns.

(e.g., If a gun is mounted on the robot R1 axis and three more guns will be used for the change, four
guns are to be set.)

The welding gun change function makes it possible to change up to 16 guns for 1 additional axis.
However, the count of gun changes that can be set will be reduced if a servo gun is used for other
additional axes.

(e.g., If 5 additional axes are currently set and 3 of them are set for servo gun, then only up to 14 (16 -
[3-1] = 14) can be set.)

5
Fecord cnd, o Manual out,
Usage setiing
Spot welding = Disable (&) Enable Gun change = [}
@ @ . B —
A welding = (@) Disable (7) Analog ) Digital 1
2
Fun to Palletizing = (@) Disable () Enable 3 Pane sat
User key init = |Spot - EE D
(and T
In/0ut assign init = |Spot " g
~ Jog inch, Soft key,
= [ g
QuickOpen User key
1: X
-

Help PREV/NEXT

Select the palletize work environment,

] HYUNDAI
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Spot welding

4.5.1.2. Tool number and gun type corresponding to the gun number

Designate the gun type and tool number for welding gun change in  T[F2]: System; — T4:Application
parameter; — T1:Spotwelding; — 1: Setting of tool number and gun type corresponding to the
gun number; . The welding gun change function supports not only the change between servo guns but
also that with air guns.

W Manual

Man, spd.: 1 Set tool number and gun-type output

L JOINT %ﬁéer Gun No,  Tool No, Gun type Additional axis i,
TO0 = Noload
Run to w [T al T = (QEa (DEdless (DSwd @Servogun T [T ad“;flr;?rﬂngm
LU PV T = (QFEa (QEdess (OStwd @Servogun T[T
Gmd w3 G3 TR = (QFEa (QEadess @®Stwd () Servoqun D
LI WE @ TR = OF Ofdess OSud @Fevagn T -
nching W[ Gs T[E = @Eg QEgess (OStwd () Servogun keyboard
= WE G TF = @Ea (OEdess ()Stud (O Servogun By
W[ ar T = @Ea (QEaess (OStwd () Servo qun
QuickOpen w [ G8 TE = @Ea QEaless (OStud () Servo gun User key
& 3
Help PREV/NEXT

Select the gun type,

The figure above shows an example of setting, following four welding gun changes after registering
them.

- Gun 1: Welder 1, Tool number 1, Servo gun, Additional axis T1 — Servo tool parameter setting

required

- Gun 2: Welder 1, Tool number 2, Servo gun, Additional axis T1 — Servo tool parameter setting
required

- Gun3: Welder 1, Tool number 3, Stud gun, No additional axis assigned

— Gun 4: Welder 1, Tool number. 4, Servo gun, Additional axis T1 - Servo tool parameter

setting required

When it comes to guns that are targeted for welding gun change and are also set for servo gun, it is
required to set servo tool parameters for them as in the following chapter.

Caution) All welding guns targeted for welding gun change must use the same welder.

HYUNDAI -
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4. Work teaching

4.5.1.3. Servo tool parameter setting

Designate the gun type and tool number targeted for welding gun change in  T[F2]: System; — [4:
Application parameter; — 11: Servo tool change; — [2: Servo tool parameter setting; .

If a servo gun is targeted for the welding gun change, it is required to set the parameters of the servo
gun to be used because the currently set parameters of the additional axis and the parameters of the
servo gun to be used may be different. The parameters to be set should use the same setting items as
the parameters of the additional axis because they replace the present values of the additional axis
when different welding guns are used by applying the welding gun change function as shown below.

Gun-Change targets Change with Gun2

|

)

Servo-Tool parameterl

Add-axis parameter

Reducton gear ratio: ... HE "_4% (=Servo-Tool
soft limit: ... g 728 parameterl)
Motor spec: ... | ‘U
Acc/Dec parameter: ... ‘ v .
— A Change with Gun2

— r—
Servo-Tool parameter2 | Add-axis parameter
Reducton gear ratio: ... i = 1 (=Servo-Tool
soft limit: ... yre vy parameter2)

Motor spec: ...
Acc/Dec parameter: ...

) N —

Servo-Tool parameter3

Reducton gear ratio: ...
soft limit: ...

Motor spec: ...
Acc/Dec parameter: ...

The setting items of the servo tool parameters are mostly the same as those of the additional axis
parameters. The difference is that it is required to assign a servo gun number corresponding to the
relevant parameters (red box below).

- HYUNDAI
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Record
condition

4 -
- A
=7

Run to

Gad

u Jog
inching

QuickOpen
s

Help

7

1. Servo tool parameter setting
Base (@)Servo gun, () Positioner () Jig

Axis specification

Axis configuration

Servo gun Number
Reduction ratio
Soft limit

Motor spec

Acc/Dec param

6 [T

v
Min [~ 0.000
PR -

Maximum speed

| 600 [mm/s]

Select the specification of axis.

Number of additional axis =
/ [ 100 [mm/rev]

Max [ 0.000 [mm)
[TSMTOOENEZI0ESE v

Accel, time

| 50 [ms]

o

Spot welding

Manual
output

U

T

Window
adjustment

A

Soft
keyboard

User key
‘r
PREV/NEXT

a4/

If a number except for 0 is assigned to the relevant servo gun, the [F5: Next] button will be activated
as shown below to allow the user to set the next parameters of the servo tool. If there is no more servo
tool parameter to be set, set the relevant gun number to 0.

Record
condition

u Jog
inching
QuickOpen

2

Help

Axis specification

Axis configuration
Servo gun Number
Reduction ratio
Soft lirit

Motor spec

Acc/Dec param

) Base
G [T

o
Min [ 0,000

|f.ﬁw v| -
Maximum speed

[T 600 (mm/s]

Enter welding gun number, [0 - 16]

(@) Servo gun () Positioner () Jig

Number of additional axis = [~ 1

/ [ 100 [mm/rev]
Max [ 0,000 [mm]
mezss—,

Accel, time

[ 50 [ms]

Manual
output

1

Tl

Window
adjustment

3

Soft
keyboard

User key

lr

PREV/NEXT

L= | Previous

£y

B, Next Complete
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4,

4 .5.2. Connection/disconnection command

Work teaching

In the welding gun change environment, welding gun connection / disconnection is executed in one of
two ways; by R code or by the execution of a work program. When connecting the welding guns, the
gun number and the tool nhumber will be changed automatically according to the set value, and when
separating the welding guns, the gun number and the tool number will be changed automatically.

(1) R358
Welding gun change by R code; used in motor ON state of manual mode (Enable switch ON)
Control Parameter #1 #2

Meaning c_:onnectlor_1/ Gun Number

disconnection

Connection = 1, Welding Gun Number to be
Set value ; L
Disconnection =0 changed

R358,#1,#2

Example of usage

R358,1,2 (Connect Gun Number 2)

R358,0 (Separate the gun)

(2) GUNCHNG

A function of welding gun change by execution of a work program

GUNCHNG ON/OFF/Fixed,GN=<Gun No.>,DI<Connection Complete
Condition>,WT=<Connection Complete Waiting Time>

ON Welding gun connected
OFF Welding gun disconnected
ON/OFF/Fixed Motor and
Welding gun connected encoder
Fixed (electric/mechanical connection not information
necessary) sustained (Refer
to 2.16.)
Gun number 1-16 Number of the welding gun to connect
C::nlzec;:t:n Conditional Conditions for the completion of
cond'?tion expression mechanical connection Parameter to be

Connection complete
waiting time <0-5.0> (s)

Connection complete signal input waiting
time
(If the parameter is absent or 0, the waiting
time is infinite, and
if it is not completed within the relevant

time, an error occurs.)

ignored when
GUNCHNG OFF

The connection will be processed completely when the mechanical connection and the internal
processing in the robot controller are finished. The connection completion waiting time is the time for
waiting for the two processes above to be completed.

_ \ Q@ HYUNDAI
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4.5.3. Connection/disconnection timing

. : N
Welding complete input ©
(Mechanical connection) QFfF

Spot welding

Connection timing Disconnection timing
Cdhnegtion Discdnnektion
process prbcegds

-

Servo-gun encoder ON
Power Insert OFF
ON

Wending-gun
separation output OFF

ON

Servo-gun servo output OFF

B Connection

Connection
status

ATC connection start

A

/\‘ 1

ATC disconnection st

ATC connection complete

ATC disconnection complete

While the connection command (GUNGHNG ON) is being executed, if the robot and the
welding gun come into contact mechanically, the connection completion signal will be inputted
and the connection will be processed internally by the controller. If the gun type is servo-gun,
encoder power input and motor ON operation will be added for driving the servo-gun axis.

B Disconnection

Disconnection command (GUNCHNG OFF) executes the disconnection process in a sequence
that runs counter to connection.

H HYUNDAI
ROBOTICS

4-24



4.5.4. Sample program

4. Work teaching

Disconnection/connection Meaning of Note Direction
program command of signal
Step B (Locat?on of wel_ding gun ROBOT ATC
disconnection)
GUNCHNG OFF Execute welding gun
disconnection
Output welding gun Private .
disconnection output
DO11=1 OQutput ATC cam open -
WAIT DI1 Confirm ATC cam open Confirm -
complete the signal
MOVELL, ... |
MOVELL, ... Move robot
MOVELL, ... I
Steo K (Location of welding gun
i connection)
WAIT D12 Confirm connection Confirm -
possibility the signal
DO11=0 Output ATC cam close —
GUNCHNG N.GN=1.DI1 Input mechanical -
’ ’ connection complete
Process connection of GUNCHN
welding gun G
I
MOVEL, ... Move robot
_ HYUNDAI
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Spot welding

4.5.5. Servo gun control for the variation of the fixed tip location

Changing the entire servo gun requires additional facilities (ATC, gun stand, etc.). However, if the user
runs the system in a way that the moving tip is fixed and the fixed tip is changed, additional facilities will
not be needed, and the time for the change can be saved as well. To support this, it is necessary to
manage the consumption and the soft limit as much as the count of fixed tips, making it necessary to
operate similarly to the welding gun change (servo tool change) function. Therefore, learn the welding
gun change (servo tool change) function first before using this function.

This function differs from the servo gun change function in that mechanical and electrical connection
and disconnection will not take place, and the motor and encoder information is always the same, so
the information will not be not updated.

Sample Program Meaning of the Command

Step B (Move fixed tip 1.)
GUNCHNG Handle the change with fixed tip
Fixed,GN=1 1.

Step MOVEL, ... I
Execute welding with gun number

SPOT GN=1 1
I
Step K (Move fixed tip 2.)
GUNCHNG Handle the change with fixed tip
Fixed,GN=2 2.

Step | MOVEL, ...

Execute welding with gun number

SPOT GN=2 >

HYUNDAI -
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4. Work teaching

4.6. Multi-gun simultaneous welding

In normal spot welding operation, one welding operation is carried out by one welding gun. In multi-gun
simultaneous welding, one welding operation is carried out by multiple welding guns.

For this, all the type of the guns (Servo gun, Egless gun, Eq gun, and Stud gun) should be the same.

4.6.1. Manual selection of multiple guns
Multiple guns can be assigned manually by R214.
The procedure of selecting G5 (master) and G6 (slave), which are stationary servo-guns, as multiple
guns while G3 (EQless-gun) is connected as a robot-gun is as follows.
(1) Select[R] +[210] and #5 to select G5.
(2) Select [R] + [214] and #6 to add welding guns simultaneously.

(3) The state of the selected guns will be displayed on the status flag.

T3 G5.6:3

GR1 gl

& [Reference] &
[R] + [210] master gun number change

(1) Single gun environment — [R]+[210]+[3] — Single gun environment (Ex.: G1— G3)
(2) Multi-gun environment — [R]+[210]+[1] — Single gun environment (Ex.: G1,3— G1)

[R] + [214] Multi-gun selection

(1) When selecting a number differently from the set one.
A. Single gun environment — [R]+[214]+[3] — Multi-gun environment (Ex.: G1— G1,3)
B. Multi-gun environment — [R]+[214]+[2] — Multi-gun environment (Ex.: G1,3— G1,3,2)

(2) When selecting the same number as set
A. Multi-gun environment — [R]+[214]+[3] — Multi-gun environment (Ex.: G1,3,2— G1,2)
B. Multi-gun environment — [R]+[214]+[2] — Single gun environment (Ex.: G1,2— G1)
C. Master gun number should not be changed.

_ \ Q@ HYUNDAI
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Spot welding

4.6.2. Supported functions
Functions provided for simultaneous welding with multiple guns are as follows.

(1) Manual open and close
(2) Manual squeeze

(3) SPOT command

(4) GUNSEA command

HYUNDAI -
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4. Work teaching

4.7. Panel thickness abnormality detection during the servo gun
welding

This detects any problem in line with parts or any missing material by measuring the panel thickness
when carrying out the servo gun welding. As shown below, it can be carried out simply by adding the
“ThickCheck” command. When there is any problem with the panel thickness will be decided by checking
whether the measured value is within the normal range.

S18 MOVE L,5=60%,A=0,T=1
ThickCheck MEA=LV1! REF=4.1,TOL=1.0
SPOT GN=1,CN=3,5Q=1

B MEA
Designates the variable for storing the panel thickness measured by squeezing the servo gun.

B REF
Designates the normal panel thickness.

m TOL
Designate the allowable deviation.

B Branch line(optional)
Designates the handling method when a problem is detected with the panel thickness. If a
branch line is not recorded, “E1492 Measured panel thickness is out of the normal range”,
causing the robot to stop, and the output signal set in “Panel thickness abnormal” will be turned
on. If a branch line is recorded, “E0152 Measured panel thickness is out of the normal range”,
will be generated and jumping to a branch line will take place while the robot continue to work”.
In this case, output signals set in “Panel thickness abnormal” will be turned on only for 200ms.

Caution) For accurate measurement of the panel, the following actions should be taken first.
i. Gun search (precise management of the moving and fixed tips)
ii. Gun arm bending setting (setting of the gun arm bending per squeeze force)
iii. Panel thickness setting (setting of the panel thickness per squeeze force)

4-29 HD Hyunea
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Spot welding

4.8. Workpiece handling based on servo gun

This is for transporting small workpieces by using the servo gun, not using a separate hanger.

It can carry out the operations of holding the workpiece and opening the clamp by using the SvClamp
command. The servo gun will not open if it is “on”.

Sample program Command description Remarks

STEP B (Position of holding the workpiece)

SvClamp ON Holding the workpiece using a servo gun
STEP MOVEL, ... I
STEP MOVEL, ... Robot moves

STEP MOVEL, ... I

STEP K (Position of releasing the workpiece)
SvClamp OFF Workpiece released
MOVEL, ... Robot moves

HYUNDAI ;
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4. Work teaching

4.9. Spot welding point calculation

The following system variable saves the count of times that WI was inputted during the execution of the
spot welding command.

_SpotRunNo[Welding machine number ]

Item Content

Welder number (1-4] Designates the welder number (up to four welders in total)

The variable above will be initialized to 0 when a new job program is executed after one cycle of the job
program is completed or when [R] + [Enter] is pressed to move to the first line of the job program.

Usage example 1)
V1%=_SpotRunNo[1] The count of WIs inputted through welder no. 1 up to now will be
saved in V1%.

Usage example 2)
IF 10<>_SpotRunNo[1]  “If the count of WIs inputted through welder no. 1 up to now is not

10”
PRINT #0,“Welding count(“; _SpotRunNo[1];") error I"“Error message print”
STOP “Stop”
ENDIF
END

Caution) The SPOT command executed in the subtask is not calculated.

_ \ Q@ HYUNDAI
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4.10. Consumption setting

The following system variable is used to set the total consumption of the gun or save the total
consumption measured through gun search.

_TIPWEAR[Gun number ]

Item Content

Gun number (1-16) Designates the welding gun number (up to 16 guns in total)

When the consumption is arbitrarily set by using the variable above, the total consumption will be applied
to the moving or fixed tips based on the consumption ratio set for the moving tip. This value will remain
until gun search is performed.

Usage example 1)
V1!=_TIPWEAR[1] The consumption of gun no. 1 measured through gun search will
be saved in V1!.

Usage example 2)
_TIPWEAR[2]=V1! The total consumption of gun no. 1 will be saved in V1!.

Caution: This is only applicable for the servo gun and EQless gun. In the case of the EQless gun, the
total consumption is the same as that of the fixed tip.
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4. Work teaching

4.11. SWD file recovery function

The settings related to spot application are saved in the controller’'s (ROBOT.SWD) file. When copying
the (ROBOT.SWD) file to share welding conditions and sequences with other robots, not only welding
conditions and sequences but also other settings will be changed, possibly causing problems such as
change of the gun search reference location, gun search status, or squeeze force; etc.

Robot A Robot A
(Welding Condition (Setting changed)
unfinished)
7 \

Robot A settings
1. GunSearch (Unfinished)
2. Pressure  (Unfinished)
3. Signal (Unfinished)
4. Welding Condition
(Finished)
5.Sequence (Finishied)

Robot A settings
1. GunSearch (Finished)
2. Pressure (Finished)
3. Signal (Finished)
4. Welding Condition
(Unfinished)
5.Sequence (Unfinished)

Robot . SWD

file copying Gun search abnormal
Squeeze force abnormal
Squeeze force match

(GunSearch ...

unfinished) detection time exceeded
Consumption abnormal
Fixed tip consumption
exceeded
Moving tip consumption
exceeded

Robot B settings
1. GunSearch (Unfinished)
2. Pressure  (Unfinished)
3. Signal (Unfinished)
4. Welding Condition
(Finished)
5.Sequence (Finishied)

To prevent the problems above, warnings will be generated when the SPOT and GUNSEA commands
are executed if copying of the (ROBOT.SWD) file causes any change of the main parameters such as
the gun search reference location, squeeze force — current table, etc.

Caution: If the user copies a file to recover the controller initialization settings, it is required to set an
exception to the test above. The test will not be performed if the user disables the change test when
copying the SWD file by entering T[F2]: System; — T4:Application parameter; — T1: Spot welding
— T2: Usage environment setting; .

- HYUNDAI
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The SWD file recovery function allows the user to initially perform recovery only once when the main
parameters are changed due to the copying of the ROBOT.SWD file.

This function can be executed by entering f[F2]: System; — [4: Application parameter; — T1:
Spot welding; — 79: SWD file recovery; .

At this time, if the parameters of the currently selected gun number are changed, the SWD file recovery
process will proceed. The point of time for which the recovery will be performed is the time just before

the file was changed due to copying. Please note that recovery may be impossible if the data of the
previous state is lost due to the repetition of recovery.

HiSa Robot Controller

\‘\.’/ Axis origin setting Status has changed,
As an external Robot, SWD file was copied into the controller, the
setting values have changed, X
Do you want to recover the previous setting values? . .
(When the previous settings are recovered, the settings of all items will

be recovered)
NO

HiSa Robot Cantroller

\?/ Axis origin setting Input the current setting status (Yes: Setting
completed, No: Not set, ESC: Keep the changes.,)

Recovered —
and done Not recovered “YES NO ESC
and sel@¢t™ Stay in current status
current statts Setting No setting
complete
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4. Work teaching

This function can be executed using R code. Execution with R code requires permission from the
engineer or above.

[R]+[367]: Recovers the designated settings of all guns

R code selection

Select an SWD flle to recover (Ag lied to all)
(0: PreChk, 1: L, 4: PTT, 5: GSC, 6: _

T:PTC, BSVF 9 SIN IIJ SOU)[U 0]
l—

[R]+[366]: Only the warning output can be removed without changing or recovering the setting
status of the designated gun. After inputting the desired number, input the desired setting and
the desired status in order.

R code selection .

Enter @ gun no, to change the setting,
(0: Changes to all guns?[ﬂ - 16]

R code selection

Input the desnred setti n8
(D reC C, 2:A0S, 3:SFL. 4:PTT, 5:GSC. 6:GBC..
PTC, 8 SVF 9 SIN, 10:SOU)[0 - 10)

R code selection

Input the desired Status.:[Z]Priorto setting=0. Setting

completed=1, Changed=
| |

Setting number

0 PreChk: Precheck

1 EOC: Encoder offset setting

2 AOS: Axis origin setting

3 SFL: Soft limit setting

4 PTT: Squeeze force — current table tuning
5 GSC: Gun search

6 GBC: Gun arm bending setting

7 PTC: Panel thickness compensation
8 SVF: Servo gun setting confirmation
9 SIN: Input signal setting

10 SOU: Output signal setting

- HYUNDAI
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lf 5. Spot welding parameter

5.1. Environment setting

Spot welding

The spot welding environment should be set in the manner that the system will carry out appropriate

operations according to actual circumstances.
Fecord g

condition 2 Environment setting
. 1! Servo gun command execution = @®wWd-on  (O)Sa-On () Sq-Off
= Disable () Enable

3! Servo gun squeeze unit = @ kgf O M

2! Gun search ref, pose record
Fun to

G@CD 4: Servo gun welding step record position auto adjustment = Disable O Enable

| g 5! Robot, SWD file check when you copy = () Disshle  (G)EnahE

inching

QuickOpen
\'_r

Help

(1) Servo-gun SPOT command execution type

If you want to check the change status of ROBOT, SWD when you copy it, enable the option,

? ldiddddlmiﬂﬁl

Manual
output

o o

Window
adjustment

(3

Soft
keyboard

[azzaf”

User key
A\

FREV/MNEXT

If the gun type is servo-gun, the execution of squeeze and the output of the welding signal can
be prohibited when executing SPOT command, regardless of welding sequence setting.
Therefore, this function can be useful for confirming the teaching location. The sequence of
spot welding will be executed according to the following setting conditions.

Output type Description

Execute all welding sequences assigned to the spot welding function.
Wd-On clearance location — squeeze — squeeze alignment test — Welding
signal output — welding complete wait — clearance location

location

Execute the welding sequence except for the welding related signals.
Sq-On clearance location — squeeze — squeeze alignment test — clearance

Sq-Off carried out.
Clearance location.

Squeeze operation, applied current signal output, WI wait will not be

(2) Gun search reference location record

If using a gun type (Servo-gun, EQless-gun) for which the controller manages tip consumption,
a reference location for calculating consumption should be determined, and actual

consumption will be calculated based on this location.

B Disable:

Actual consumption will be calculated based on the determined the reference location.

B Enable:

The reference location for calculating consumption will be determined, and can be
executed just one time in the beginning stage when a new tip is attached.
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5. Spot welding parameter

(1) Servo gun squeeze force unit
Select the squeeze force unit for controlling servo guns.

(2) Servo gun welding step record position auto adjustment
Select whether to adjust the servo gun position of the MOVE command recorded by taking into
consideration the panel thickness, measured while squeezing when executing the SPOT
command. This function can be used very usefully because after the teaching is completed or
if the servo gun has deformation, it is possible to set the state as “Enable” and allow the work

program to automatically play back once, allowing the position record to be adjusted in the
optimal condition.

(3) Change test when copying the SWD file
After copying the SWD file, it is prohibited to use it for other controllers. However, it is possible
to make an exception to recover the previous setting after initializing the controller. If the
change test is disabled, the change test will not be performed even when the SWD file is

copied. This setting will be applied only once, so the status will automatically change to “Enable”
when rebooting takes place after the SWD file is copied.

Fecord i Manual
condiion -2: Environment setting _output
1: Servo qun command execution = (@Wd-On () S0-0n () So-0ff b —
2: Gun search ref, pose recard = @ Dizable O Enable
Run to Windows
3: Servo qun sgueeze unit = (@) kat (M adjustment
Hi9a Robot Controller, D
Cd 4! Servo
2 If you disable the option, the parameter of spot welding can be
| | J E: Robot) \.# changed by copy of HOEOT,EWD, Soft
g Do nat disable this option unless reset after initialization.{Disable set @
inching Bs changed to Enahq\fe after booting automatically, keyboard
=] o you want to set?
YES MO
QuickOpen User key
. A.
el It you want to check the change status of ROBOT,SWD when vou copy it, enable the option, PREN/NEAT

7 il e
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Spot welding

5.2. Welding gun parameter

If the gun type is servo-gun or EQless-gun, the individual parameter for each gun can be set.

Record (20150508 [WED:: = MAN DAL F 5 0 P e
cund\t.lun Welding gun parameter ﬁ ‘L . output
r 7 FEystem/épplication parameter/Spot welding, | |
i d
@ 13 G1{Servo gun; g
Window
Fun to !
@ 3 G3(Eqless gun) adjustment
o Jog Soft
inching keyboard
=
=
QuickOpen User key
—_—
1 Ar
el After selecting the itern and entering the value, press the [ENTER] key, I PRI ET]

L ———"
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5.2.1. Servo-gun

5. Spot welding parameter

If the gun type is a servo gun, a screen to set the servo gun-related parameters will show up on the

screen.

5.2.1.1. Servo gun basic setting

IS 2019, 05.08 TWED ;™ MANUAL ™. T 060644 P Ry

condifion  G1(Seryo gun)

Manual stroke operation distance {mm} =

Maxirnurn tip consurnption (rnmm) =

Run to
Tip exchange consurnption {mm; =
G@@ Gun arm bending/1000kaf] {rmm} =
| o -
Jog Squeeze tolerance (%) =

inching
=] Squeeze force error detection time {s) =
Command offset {mm) =
QuickOpen Gun type _
. Moving tip/total consumption (%) =
Real-time welding force control =

Help

?

Record
condiiion  G1(Servo gun)

Sgqueeze - Current table setting

Enter the operation range for manual stroke, [1 -

Mas Min I—ZD
Move 1.0 Fized | .0
Mave [T B0 Fixed [T B0

@ Robot qun O Stationary gun

J

(@) Disable (O Enable

0]

——— Giravity -——— - Anti-Gravity -——
B Squeezel[kgfl Command Feedback  Command  Feedback
1, [ 1w [t [ —— aE [ -
Cad 2 [ zm a5 [— 537 [
. 3 [ 30 [ [ — 1342 [ ——
ng
inching 4, [ 400 [1853 [ 1853 [ ——-
=, s [ [@EEO[ 3x [
QuickOpen 000 4,56 A
) 000 100,00
. 0.00 0,00
0,00 0,00+
Help

(1) Manual open operation distance (mm)

autput
I

iy

Window
adjustment

(2

Soft
keyboard

User key

Ar

PREV/MNEAT

Manual
output

I

(S

findow
adjustrnent

(3

Soft
kevboard

User key
Ar

PREY,/MEXT

Designate the target position for the servo gun large and small stroke operations by using the

user key

(2) Maximum tip consumption (mm)

If the consumption of the mobile or fixed tips, when detected through the gun search, exceeds

the set value, an error will be generated and operation will stop.

(3) Tip consumption exchange (mm)

PH
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When the consumption of the moving tip or fixed tip detected by gun search exceeds the set
value, the tip consumption warning signal will be displayed together with a warning message
notifying the user of the need for tip replacement. If this is set as 0.0mm, error detection will
not be carried out.

(4) Gun arm bending/100Kgf(mm)
Set gun arm bending due to squeeze force in the bending amount over 100Kgf. When it comes
to the position of the fixed tip when the spot welding is carried out, the gun arm bending will be
calculated not only from this set value but also the command squeeze force. Then, squeezing
will take place after they are corrected as necessary.

A
Amount of
Gun arm bending

Gun arm bending /100kgf

/

Amount of
Gun arm bending
offset i

Y

0 kgf 100 kgf
Figure 5.1 Gun arm bending/100Kgf

(5) Squeeze force match rate (%)
Compare actual squeeze force and command squeeze force when executing squeeze
alignment detection, and consider squeeze alignment to have been achieved if squeeze force
reaches the designated squeeze force match rate. If this is set as “0”, "W0110 Set under the
condition of no squeeze detection; will be outputted, not allowing the squeeze alignment
detection to take place.

(6) Squeeze force error detection time (s)
Set the time from the squeeze start to the squeeze alignment. Within that time, if the squeeze
alignment takes place, the welding signal will be outputted immediately. If there is no squeeze
alignment within the time, TE1314 Squeeze alignment detection time exceeded.; will be
outputted and the operation will stop. If this is set as “0.0”, the squeeze alignment detection will
be in the wait mode continuously.

(7) Command offset (mm)
Squeeze force should be generated by the servo gun when the SPOT command is executed.
For this, there will be a command for the moving tip to move to the squeeze position.
The squeeze position means a position created by adding the 'command offset' to the record
position'.

(8) Gun type
Select the type of servo gun that is selected (robot gun or stationary gun). When a stationary
servo gun is used, it is required to set the user coordinate number in which the coordinate of
the stationary gun is set in advance (robot coordinate if the value is 0). Set the user coordinate
so that the moving direction of the fixed tip can match the Z (+) direction.

2 HD 13508



5. Spot welding parameter

+Z
Moving tip

+Y
+Z
A Fixed tip

+Y +X

{User coordinates system}

{Robot coordinates system} +X

Figure 5.2 Coordinate system of stationary-gun

(9) Moving tip/total consumption (%)
To measure the consumption of a servo-gun, there is a method that uses gun search 1 only
and a method that uses both gun search 1 and gun search 2.
If set to 0, consumption will be calculated using both gun search 1 and gun search 2. If set to
a value other than 0, the total consumption measured using gun search 1 will be distributed
between the mobile tip consumption and the fixed tip consumption based on the set ratio (%)

(10) Real-time squeeze force control
Set whether to use the real-time squeeze force control function. This function controls the
actual squeeze force measured by the squeeze force gauge in a way that allows it to reach
the set squeeze force. When the function is enabled, the "F1: Signal; key will be activated
to set the parameters.

P HD e
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(11) Squeeze - Current table setting

The squeeze force table can be prepared with the range that the user wants in 5 steps, by
measuring squeeze force with a force gauge. If the squeeze force is set by differentiating
between direction of gravity and the opposite direction of gravity, the squeeze force will be
corrected according to the gun operation direction.

This squeeze force-current table sets the current values for squeeze forces at 5 levels. This
table sets squeeze force-current value to increase as each level is increased. The upper limit
value and the lower limit value of squeeze force input on this table will be used as the limit of
squeeze force for playback or manual operation.

direction of

Opposite
gravity

Direction of
gravity

Figure 5.3 Direction of gravity, opposite direction of gravity
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5. Spot welding parameter

5.2.1.1.1. Real-time squeeze force control

Real-time squeeze force control is a function that improves the accuracy of the servo gun squeeze force
by utilizing data, which is measured by the squeeze force gauge, for the purpose of controlling it. To
perform real-time squeeze force control, the squeeze force gauge should communicate with the robot
controller, and it is required to set the communication specification in the following menu.

Record | i . e Manual
condiien - Real-time welding—force control settin output
Communication method: (9)Analog () Digital
i R >
Use additional controller filter: (@) Disable (") Enable
Cut-off frequency: [ Hz Window
fiun to adjustment
Reset signal output: |0 Set (Always reset before applying welding force,) D
Cad
0 < Analog >
Jog X : Soft
inching Squeeze input port: [ keyboard
= Ratio: ]
— < Digital >
Communication range = | ~ | Value range = = [f
QuickOpen User ke
o Port = | ~ | Port assignment = [ bit ¥
| F
£ L
T Select a welding force input method, S
Reco! Manual
condition welding T output
{ Communication method: () Analog (@) [Digital
(S BN
Use additional controller filter: (@) Disable (") Enable
Cut-off frequency: | Hz Window
Run to adjustment
Reset signal output: [ Set (Always reset before applying welding force,) D
Cad
o < Analog >
Jog . . Soft
inching Squeeze input port: I keyboard
= Ratio: | [Toees
— < Digital >
Communication range = [0 ~ lﬁ Value range = |ﬁ ~ [ﬁ
QuickOpen User ke
) Port = [0 ~ | Port assignment = [0 bit !
| r
ik Select a welding force input method, RIEYEA]
g? [¥] Complete

(1) Communication method
Set the communication method: analog or digital. The digital method is recommended for fast
and reliable control.

(2) Use of an additional controller filter
This will be utilized to use an additional filter for the controller.

(3) Cut-off frequency
This will be activated when the user enables the use of an additional controller filter. Set the
size of the filter required for control.

(4) Reset signal output
The signal to be outputted to reset the squeeze force gauge will be assigned. When the signal

5-9 H HYUNDAI
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is assigned, the signal will be outputted whenever the servo gun squeeze is performed.

(5) <Analog>
This will be activated when the analog communication method is selected.
i. Squeeze force input port: The number of the signal assigned for input
il Magnification: The magnification of the analog input value

(6) <Digital>
This will be activated when the digital communication method is selected.
iii. Communication range: The minimum to maximum range of the assigned signal

iv. Value range: The minimum and maximum values of the assigned signal
V. Port: The number of the signal assigned for input
Vi. Port assignment: The count of bits assigned to the signal

HD Roeorics




5. Spot welding parameter

5.2.1.2. Servo gun application setting

o 0 8 [ 1 s JAL ; : Manual
r ervo gun application setting Gun 1 output
Squeeze(kgf] Gun arm bending amountlmm]  Panel thickness calibration[mm] e o
Window
Aun'to | IL'.E.U |U adjustment
wo | O — =
I 0.93 [0 o
0
keyboard
g [ 128 [0 X
= i — % ([ — '
QuickOpen User key
G Caution: When correction is carried out on this screen, incorrect values may be set, A’
- Use the servo gun auto setting function,
Press “Basic value calculation” to set the basic value that matches with the current squeeze,
PREV/NEXT
Help Input the gun bending amount ponding to the squeeze (use of auto setting is recommended), (0,00 - 10C

calculation | -OMPIEtE

(1) Gun arm bending (mm)
Set the gun arm bending for the squeeze force set on the left. As it is difficult to perform
measurement and manually input the values, it is recommended to use the servo gun

autosetting function. If you press “[F6] Basic value calculation,” the basic value of 0.31 mm per
100 kgf will be set.

(2) Panel thickness compensation (mm)
Set the panel thickness compensation for the squeeze force set on the left. As it is difficult to

perform measurement and manually input the values, it is recommended to use the servo gun
autosetting function.

Caution) As far as the “gun arm bending compensation” and “panel thickness measurement
compensation” are concerned, it is recommended to use the automatic setting because it is difficult to
perform measurement and manually input the values.

The “gun arm bending compensation value” is a value used instead of the “gun arm bending / 100 kgf

[mm]” among servo gun parameters. If the “gun arm bending compensation” is set, the “gun arm bending

/ 100 kgf [mm]” that is set will not be used. On the contrary, if the “gun arm bending compensation” is

not set, the “gun arm bending / 100 kgf [mm]” will be used.
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5.2.2. EQless-gun

The gun type of G3 and G7 is the “Eqgless” gun, and the screen used to set the EQless-gun parameters
is displayed below:

Record a3 Manual
condition G3(Eqless gun) . output
; Fixed tip max consumption{mm) = [}
Fixed tip change consumption{mm} = [
Aun to F 4 P’ Wfindowr
adjustment
Equalizing speed imm/s) = 120 D
3'(EE ! Gun type = (@) Rohat gun (7) Statinnary gun
|
Jo . Soft
inch?ng Gun arm bending/100Kgf {rmm) = 0,31 keybnard
QuickOpen User key
. A.

Entet the consurnption, [0,0 - 20,0 FREV/NEXT

Q?

(1) Fixed tip max consumption(mm)
An error will occur when the consumption measured by EGUNSEA exceeds this set value.

(2) Fixed tip change consumption(mm)
A warning will be displayed when the consumption measured by EGUNSEA exceeds this set
value.

(3) Equalizing speed (mm/s)
Set the Equalizing speed of robot.

(4) Gun type
Choose either ‘robot-gun’ or ‘stationary-gun’ as the gun type of the selected EQless-gun. Refer
to 72.3.1 Servo-gun parameter; .

(5) Gun arm bending/100Kgf(mm)
Set the gun arm bending from the squeeze force as the bending from 100Kgf. When it comes
to the position of the fixed tip when carrying out spot welding, the gun arm bending is to be
calculated by taking into consideration this set value and the command squeeze force. After
that, the calculated value will be corrected and the squeeze will take place accordingly.
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5. Spot welding parameter

5.3. Welding data (Cnd, Seq)

The setting of various parameters related to spot welding will be executed from this screen to carry out
the appropriate operations according to the work environment.

Fiecord W
condition

Manual
Welding data {Cnd, Seq} ﬁ AL ) output
F ! Jaystemn/Application parameter/Spot welding/ | | - |
£ I
@ 1: Common data =Tes
Wfindowr
Run to h
J 2: Welding condition adjustmeant
ﬂ_n 3 Welding sequence
= Jog Soft
el keyboard
|‘nlc o y\ 4: Servo gun tip dressing condition EANTE
QuickOpen

User key
K Ar
il After selecting the item and entering the value, press the [ENTER] key,

PREW/MEXT
 —

T -
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5.3.1. Common data

Setting data that is commonly applied regardless of spot welding sequence will be executed from this
screen.

Record

2019,05,08 [WED MANUZ i Manual
condiion - Common data output
‘ Rewelding count = [
9 1
Window
Run to adjustment
Cad (3
LT Soft
inching keyboard
QuickOpen User key
[ A’
=
Help = = - A = PREV/NEXT
Select the number of times to repeat the welding when the welding completion signal is not entered during the

(1) Rewelding count

Re-welding should be executed in the event that WI is.not received after the set welding
complete (WI) wait time. The count of rewelding can be set up to 3 times. When WI is not

generated even after welding is retried according to the rewelding count, an error will be
generated

H HYUNDAI 5-14
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5. Spot welding parameter

5.3.2. Welding condition

Setting conditions related to spot welding will be executed from this screen to carry out welding operation
according the work environment.

1)

(@)

®3)

(4)

3)

(4)

Fecord Manual
condiion - welding condition _output
[l gy WY
CH=1 Ch=2 CM=3 CM=4 ChH=5 CM=6 Ch=7 CN=8 CM=9 CMN=10
Window
Fiun 0 adjustment
G‘ J Condition Nurnber = 1] D
= Output data(Binary) = 1 (Eq. Eqless, Stud. Sv)
Jog Soft
inching Squeeze = 100 kgt (5w} keyboard
= Multistage squeeze contral = 1 (5w}
Moving tip clearance = 10,00 mm (5w
QuickOpen Fized fip clearence = 4.0 mm (5w User key
. A.
Help Enter the welding condition table {Data Base) number, [1 - 1024] IPRIE T

Condition Number
This selects the welding conditions quickly

Output data(Binary)
This sets the data to be displayed to the welder for Welding Condition Number when a SPOT
command is executed.

Initial squeeze force
This sets the squeeze force to be applied to the panel when the SPOT command is executed.
It is used as the initial squeeze force when setting the multistep squeeze control.

Multistep squeeze and auxiliary conditions

This sets the numbers of the auxiliary conditions for managing the multistep pressure control
and pivot setting. If the user inputs a number, F1: Multistep squeeze force; and "F2: Pivot;
will be activated, allowing the user to enter the menu.

Moving tip clearance
This sets the open position of the mobile tip before and after executing the SPOT command.

Fixed tip clearance
This sets the open position of the fixed tip before and after executing the SPOT command.
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5.3.2.1. Multistep squeeze and auxiliary conditions
5.3.2.1.1. Multistep squeeze control

This function is to change the squeeze force being applied to the servo gun spot welding. There are two
ways to change the squeeze force. The first one is by generating a predefined profile, and the second
one is by changing it by inputting a signal.

Record | : ‘ AN Manual
condifion - Multistep welding—force control setting output
[ Condition Number: 1 Initial squeeze: kaf {
e Welding force changi (@) Profile Creation () Enter the signal iy
Process for changed state: (5) Proceed after pausing O Proceed after completing
: Window
Run to <Profile Creation> adjustment
Point of change Time of change Squeeze force
G ) | .......... < |ﬁ inms r kaf D
= I __________ %] |ﬁ inms r kaf
BN Eoc=cco=== inms r kgf Soft
inching I 4 Iﬁ . keyboard
. | .......... < |'ﬁ inms r kgf
=, -~ v [ inms | C— kgf
< Signal input>
QuickOpen ' Communication range: [T ~ [T Value range: o ~F User key
'; ’ Squeeze port: I ~ Port assignment: bit lr
Request for change: |r] Delay time: |u ms  Squeeze: |1il kaf
AT
Help Select a multistep welding force change method. EEEw/REA]
9? [ WF Camplete
Record i \ Manual
conditon - Multis Iding-force control setting output
[- y Condition Number: 1 Initial squeeze: 100,0 kaf [ 0
Welding force change: (@) Profile Creatior () Enter the signal iy
Process for changed state: () Proceed after pausing (@) Proceed after completing
; Window
Run to <Profile Creation> adjustment
Point of change Time of change Squeeze force
Cad [fnital squeeze arr & [100 in ms 50 kgf D
|Inin’al squeeze arr [200 inms [200 kaf
| = x
Jog Iﬂ— @ in ms M kaf Soft
inching elding execution . 1 P board
‘; |Welding execufion v [200 inms 140 kgf
= [Welding complete v B inms L — kaf
< Signal input>
QuickOpen ' Communication range: [ ~ Value range: ~ User key
’.' = Squeeze port: [ ~ I Port assignment: bit lr
u Request for change: |EI Delay time: |D ms  Squeeze: |U kaf
Help

ﬂ?

Select a multistep welding force change method.

Complete

PREV/NEXT

HYUNDAI
ROBOTICS
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1)

(@)

®3)

(4)

()

(6)

5. Spot welding parameter

9 [THUT - NUAL E &8 Manual
Multistep welding—force control setting output
Condition Number: 1 Initial squeeze: 100.0 kaf
Welding force change: () Profile Creation (@) Enter the signal iy
Process for changed state: (") Proceed after pausing (@) Proceed after completing
" . Window
Run to <Profile Creation> adjustment
Point of change Time of change Squeeze force
Cad I Ta I inms L kaf D
I T T ™ | inms |— kaf
=1 "
T executl inms I kaf Soft
l I : keyboard
I Y [ inms |— kaf =
= I [ inms kaf feiid
< Signal input>
QuickOpen Communication range: [0 ~ [3Zm®7 Value range: 0 ~ [100c User key
v ] Squeeze port: [ ~ |14 Port assignment: ||5 bit A‘
U= Request for change: 6 Delay time: 0 ms Squeeze: [0 kaf
Help ? P
Select a multistep welding force change method,

Condition number
This displays the condition number for the multistep squeeze and auxiliary conditions.

Initial squeeze force
This displays the initial squeeze force set in the welding condition.

Squeeze force change

Select the method to change the squeeze force. Profile generation is a method in which the
point of time and the duration of time for change are designated, and the squeeze force is
changed at the relevant time. Signal input is a method in which the squeeze force is changed
when a signal is inputted from an external device.

Handling when the status changes

If the status changes while in the multistep squeeze process or the waiting process, it will be
decided whether to proceed after stopping the multistep squeeze process or to proceed after
completing the multistep process.

<Profile generation>
This will be activated when the profile generation method is selected as the means of changing
the squeeze force.

Vii. The point of time for change: Divide the spot steps into [Initial squeeze force reached]
— [Welding execution output] — [Welding complete input], and designate the point of
time to start the multi-squeeze process.

Viil. Duration of time for change: Once the point of time for change is reached, the squeeze
force will be changed after the duration of time for change.

iX. Squeeze force: Squeeze force targeted after the change

<Signal input>

5-17 H HYUNDAI
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This will be activated when the signal input method is selected as the means of changing the
squeeze force. It is required to input the necessary information to communicate with external

devices.
X. Communication range: The minimum to maximum range of the assigned signal
Xi. Value range: The minimum and maximum values of the assigned signal
Xii. Squeeze force port: The number of the signal assigned for input
Xiil. Port assignment: The count of bits assigned to the signal
Xiv. Change request: Input the signal port for the change request.
XV. Delay time: Input the delay time, if necessary, after inputting the request.
XVi. Squeeze force: Squeeze force for the change request. It can be designated or inputted

as a signal. The squeeze force received through a signal input will be ignored when
the squeeze force is designated.

HD HYUNDAI 5.18
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5. Spot welding parameter

5.3.2.1.2. Gun movement while squeezing (pivot)

This function is used to move the gun during the squeeze process in the servo gun spot welding. The
robot will move the designated distance in the designated direction at the designated speed at the set
point of time for movement. With this function, the robot moves based on the tool coordinate, so the
servo gun tool data, consumption, gun arm bending, teaching posture, and robot calibration may affect
the performance. To effectively apply the function, the factors above should be continuously managed.

)

(@)

3)

(4)

Record et i = = i Manual
condien - Gun movement while applying welding—force application condition setting output
Condition Number: 1
‘J_L"
Point to start movement: IﬁisaEIe v
Window
fun to Moving direction: Disable v adjustment
¢ Moving distance: [0 deg D
Moving speed: 0 deg/s
I,
g Process when entering (@ Proceed after stopping movement (O) Proceed after completing r Soft
inching Wl while moving y
= Movement start delay: ms -2t
QuickOpen User key
= A,
=y
Help PREV/NEXT

Specify a point to start movement,

Condition Number: 1

Ty
Point to start movement:
Window
fun to Moving direction: ﬁ adjustment
Cad Moving distance: [3 deg D
Moving speed: [0 deg/s
L
s Process when enterin: i : Soft
inching Wiwhile moving 9 (@ Proceed after stopping movement (O) Proceed after completing movement keyboard
= Movement start delay:  [5 ms B
QuickOpen User key
2 X
=
Help PREV/NEXT

Specify a point to start movement,

7 piinlnl

Condition number
This displays the condition number for the multistep squeeze and auxiliary conditions.

Point of time for movement
This divides the spot process into [Initial squeeze force reached] — [Welding execution output]
— [Welding complete input] and designates the time to start the movement.

Movement direction
This selects the direction in which the gun moves based on the tool coordinate system.

Movement distance [deg]
This sets the distance of the movement.
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(5) Movement speed [deg/s]
This sets the speed of the movement.

(6) Handling when there is WI input during the movement
If the “Welding complete” status occurs while the robot is moving, it will be decided whether to
stop moving or proceed to the next step after completing the movement.

(7) Movement start delay time
When the point of time for movement is reached, the robot will start to move after waiting for
the delay time.

H D HYUNDAI 5-20
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5. Spot welding parameter

5.3.3. Welding sequence

The setting of various sequences related to spot welding will be executed from this screen to determine
robot operation according to the work environment.

Record A Manual
condition Welding sequence . output
s 2
50=1 50=2 50=3 50=4 505 50=6 50=7 50=8 50=9 50=10
Aun to adVJ}‘ILilTa?an\:nt
@m@ Sequence Mo, = |—|]| D
Welding signal output delay time (GWT) = IW ] (Eq. Egless, Stud, Sv)
- iniﬂ?ﬂg ‘Welding signal pulse output (0=Level) = [ 00 s (Eq. Eqgless. Stud. 5v) keyshogtard
— Welding signal output position = @ Squeeze match o Squeeze start (5w
- Welding completion{Wl) wait time = [ 100 s (En. Ealess, Stud, Sv)

QuickOpen Robot wait ime after welding completion (RWT) = Iw 5 (Eq, Egless, Stud, 5v) User key
= Brake wait time (BWT) = w 3 {Stud) A'
L’ Brake slip detection range = 0 mm (Stud)

o Brake slip detection count = 0 (Stud) R

Enter the welding sequence table (Data Base) nurnber, [1 - B3]

?

(1) Number
This selects the desired welding sequence quickly.

(2) Welding signal output delay time (GWT)
For a Servo-gun, this is the wait time until welding signal will be displayed after squeeze
alignment is achieved.
For a air gun, this is the wait time until welding signal will be displayed after the execution of
SPOT command.

(3) Welding signal pulse output (O=Level)
This is an item for displaying welding signal for a fixed time only. When this value is set to “0”,
the signal will be displayed continuously until the welding complete (WI) signal is received.

(4) Welding completion(WI) wait time
This is wait time until the welding complete (WI) signal is received. When this value is set to
“0”, the system will wait continuously until the welding complete (WI) signal is received.

(5) Robot wait time after welding completion (RWT)
This is the wait time for stick detection after the welding complete (WI) signal is received. If this
is set to “0.0”, stick detection will not be carried out. It is recommended to use the value over
“0.3 sec (300msec)” if the stick detection signal is used. However, if this value is too large, the
welding time will be extended and cycle time will be increased.

(6) Brake wait time (BWT)
This input wait time until brake will be operated when executing spot welding using Stud-gun
as a robot-gun.
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(7) Brake slip detection range (mm)
This sets the range of detecting the remaining distance of each robot axis when executing spot

welding by using Stud-gun as a robot-gun.

(8) Brake slip detection count
This displays a warning in the event that the number of detected brake leave exceeds the set

value when executing spot welding by using Stud-gun as a robot-gun.
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5.3.4. Servo-gun tip dressing conditions

The setting of various tip dressing conditions will be executed from this screen for executing tip dressing
to servo-gun.

Fiecord 205,03 06 [THUT R T MANDAL ™ TG 2122 P
condiion - Seryo gun tip dressing condition

output
Welding sequence nurmber 64

Lrip

Welding signal output = (@)Diszble () Enable
Run to Wfindow
Tip dressing time = 30 s adjustment
o Jog Soft
inching keyboard
QuickOpen User key
- AF
Al Select the function regarding whether the output of the welding signal is to be made or not, IFIREGANERT

T SRS ——

(1) Welding signal output
This selects whether to output the welding signal for tip dressing operation.
(2) Tip dressing time

This sets the time for tip dressing. Tip dressing will be carried out equally by using SPOT
command. However, the welding sequence number will be set as “64”.

5-23 H HYUNDAI
ROBOTICS



Spot welding

5.4. Input signal assign

Input signal assign related to spot welding will be executed from this screen, so that the controller can
monitor the signal status and carry out the necessary processes.

Record h——_ﬁ_ Manual

condition Input signal assian output
Wil (Welding completion? = W[ W2 [0 W3 0 wa [3 S
Spot-gun stick signal = 0
Run to Wfindowr
Spot welder error = 1] adjustment
= Jog Soft
inching keyboard
QuickOpen User key
. Ar
il Enter the number of the assigned sianal, (0~4096, 1,1~G60, 31~G60. 51~G60. . 1~64,1~128] RHEVIERY

(1) WI (welding complete)

When spot welding is carried out, the controller can execute the welding complete process only
if the welding complete signal has been received.

(2) Asignal in the process of spot gun fusion
This is used for processing a stick signal when the signal is received.

(3) Spot welder error
This is used to stop the robot operation when a welder error signal is received
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5.5. Output signal assign

Output signal assign related to spot welding will be executed from this screen so that the signal status
will be delivered to outside

R 200503 06 TTHU s T MAN AL P 22 S5 P e

condftion - Qutput signal assign output
Weldi i = Wl w2 [2 w3 [0 wa [0 }
elding execution & | | | =
Air gun opening/closing = X1 [& x2 [0 3 o =4 [0
Run to Window
Welding condition(W1) = BUI[E B02 [ B03 [ B4 [ e
Cand 805 [0 BU06 [0 B07 [0 B8 [0 D
B09 [0 BIO[D BI1[D B12[d
- Jog Soft
inching Welding condiinn(#2) = BN D B0z [0 BO3 [0 B4 [ keyboard
= B05 [T B0 [T B0 [0 508 [0
809 [0 BIo[o Bi1[o giz[o
(OO ielding condition(#3) - BT Bz 0 B03 [0 B0 [0 W iy
- 85 [0 B6 [0 BO7[0 B8 [0 Ar
809 [0 BI0[0 BI1[0 giz[o
Help PREY/HEXT

Enter the number of the assigned signal. [0~4096. 1.1~960, 3.1~960. 5.1~360. . 1~64. 1~128]

?

Fiecord W Manual
condiion - Qutput signal assign P ———— T
Welding condition (W4} = B BO2 [0 BO3. {0 B04 |0 J
g [ I I I Ly
805 [0 BU06 [0 B07 [0 B8 [0
Window
Fiun to 809 [0 BIo[o Bi1[o giz[o e
Cand Servo gun squeezing = Wi 0 we 0 w3 0 w0 D
Welding gun searching = Wi 0 we 0 w3 0 w0
o Jog Soft
inching Tip consurnption warning = Wi 0 w2z [0 w3 [0 wid [0 keyboard
=l SVG welding output (Wd-On) = 0
Welding gun disconnection = 1]
QuickOpen User key

Spot welder errar = 0
- Spot gun stick warning = 1] AF
Ahnormality of Panel Thickness = 0

Help

?

PREW/MEXT

Enter the number of the assigned signal, [0~4036. 1,1~960, 3, 1~960, 5,1~960, , 1~64,1~128]

(1) Welding execution
This is used to output welding commands to the welder when the SPOT command is executed.

(2) Air gun opening/closing
This is used to control air gun opening/closing.

(3) Welding condition
This is used to assign the number of the signal that will generate the output data relevant to
the welding condition when executing the SPOT command.

5-25 H HYUNDAI
ROBOTICS



(4)

(5)

(6)

(7)

(8)

(9)

Spot welding

Servo gun squeezing
This is the signal that will be turned on when squeeze is carried out by the SPOT command,
and turned off when the opening process is initiated.

Welding Gun Searching
This is the signal that will be turned on when gun search is carried out by the GUNSEA,
IGUNSEA, or EGUNSEA command, and turned off when the opening process is initiated.

Tip consumption warning
This is used to cut a signal when the consumption detected by gun search exceeds the tip
exchange consumption.

SVG welding output (Wd-On)
This is used to display a signal when “Servo-gun spot welding output type” is set as Wd-On in
the spot-gun common parameter setting menu.

Welding gun disconnection
This is used to externally generate an output in which the welding gun is disconnected.

Spot welder error
This is used to display spot welder errors when they are received.

(10) Spot gun sticking warning

This is used to display spot-gun stick when it occurs.

(11) Abnormal panel thickness

When there is a problem with the panel thickness when executing the servo gun welding, this
is used to externally generate an output.
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7 6. Frequently Asked questions

g Spot welding

| How will the servo-gun axis move if the shift function is used?
All functions (offline, online, search, palletize) for shift will be only applied to the robot axis, and
the servo-gun axis will move to the record location.

B What will happen to the servo-gun axis at the time of coordinate conversion?
Only movement elements for the robot will be converted, and the servo-gun axis will not be
converted.

B If operating the relative program call function, how the system will be operated?
Shifting will be carried out by applying only the relative location for the robot.

B What will happen to the servo-gun axis at the time of mirror image conversion?
At the time of mirror image conversion, only the additional axis with a “base” for axis
specification and “direct-acting” for axis structure will be applied. All other cases are not
applicable. Therefore, the Servo-gun axis will not be converted.

B | would like to change the currently selected gun number
The currently selected gun number can be changed by “R210: Spot-Gun Number select”. If the
gun type you desire to change is robot-gun, the tool number will be changed at the time when
the gun number is changed by referring to Tool No. corresponding to Gun No. While in the
multi-gun setting, if the gun number is changed using R210, the environment will change to the
selected single gun environment.

B I'm trying to execute manual squeeze simultaneously by selecting multi-gun. How can | select
multi-gun?
Multi-gun can be selected only for guns with same gun type. It can be changed by “R214:
simultaneous welding gun select’. To deselect specific guns after selecting multi-gun, it is
needed to enter the specific gun numbers using R214. However, it is impossible to deselect
the first gun number (master gun).

B | want to change squeeze force at the time of servo-gun manual squeeze.
If the gun type of the selected gun is servo-gun, it can be changed by “R211: Servo-gun
squeeze force setting”.

B | want to change the moving tip consumption for servo-gun at my discretion.
If the gun type of the selected gun is servo-gun, it can be changed by “R212: Servo-gun moving
tip consumption preset’. When executing gun search, this value will be updated again
automatically.

B | want to change the fixed tip consumption for servo-gun at my discretion.
If the gun type of the selected gun is servo-gun, it can be changed by “R212: Servo-gun fixed
tip consumption preset’. When executing gun search, this value will be updated again
automatically

B | want to change the fixed tip consumption for the EQless-gun at my own discretion.
If the gun type of the selected gun is EQless-gun, it can be changed by “R220: EQless-gun
fixed tip consumption preset”. When executing gun search, this value will be updated again
automatically.

B The robot is currently working automatically, and | want to change the squeeze force of the
welding condition. How can | do it?
Even if the robot is currently working automatically, the squeeze force of the welding condition
can be changed by using “R215: Spot welding condition squeeze force setting”.

P HID fxenea



6. Frequently Asked questions

Can I manually change the currently selected welding condition number and welding sequence
number?

Welding condition can be changed by pressing the [cond.sel] user key, and welding sequence
can be changed by pressing the [seq.sel] user key.

Is there any short-cut key for entering the T[F2]: System;, — [4: Application parameter
— 1. Spot welding; menu?

You can open that menu quickly by placing the cursor on commands (SPOT, GUNSEA,
IGUNSEA, EGUNSEA) related to spot welding at the manual mode initialize side, and clicking
[QuickOpen]

How can | change the panel thickness manually?
As long as the selected gun type is servo gun, you can change it using “R220: Panel thickness
setting (Sv)”

How can | change the overall recording locations of the spot welding steps to the normal values ?
In T[F2]: System; — T4:Application parameter; — 1:Spotwelding; — '2: Environment
settings, , you can do this simply by setting the “servo gun welding step recording location auto
adjustment” as <Enable>. Then, play back the work program.

Is it possible to detect whether a welding point has been missed?

First, initialize the welding execution count in the work program start section and then carry out
welding normally. Then, the welding count will increase. When the work is completed, compare
the number of points and the count of the executed welding. To achieve this, you just need to
carry out the programming as shown below.

. IF 5> _SpotRunio[1] THEM
. PRINT 20,"8 % 21" SpotAunNo[11;") 28 II"
., STOP

EMNDIF

While the robot is in the process of handling, is it possible to shorten the work time while
independently carrying out the tip dressing and gun search for the stationary servo gun ?

Itis possible simply by using the multitasking function. Refer to the multitasking function manual
provided separately.
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lf; 7. Error and warning

Spot welding

7.1. Error message

Code E0007 Stick detection
Details Stick signal is detected in completion of the welding sequence.
M - Check the stick detection signal.
easure )
- Remove the stick.
Code E0154 Maximum tip consumption exceeded
. Total tip consumption detected by gun search has exceeded the maximum tip consumption
Details . , !
(moving + fixed) set by the welding gun parameter.
M - Check the maximum tip consumption at the welding gun parameter.
easure :
- Replace the tip.
Code E0155 Maximum moving tip consumption exceeded
. Total moving tip consumption detected by gun search has exceeded the maximum tip
Details . : .
consumption (moving) set by the welding gun parameter.
M - Check the maximum tip consumption (mobile) at the welding gun parameter.
easure :
- Replace the tip.
Code E0156 Maximum fixed tip consumption exceeded
. Total fixed tip consumption detected by gunsearch has exceeded the maximum tip
Details : : :
consumption (fixed) set by the welding gun parameter.
M - Check the maximum tip consumption (fixed) at the welding gun parameter.
easure :
- Replace the tip.
Code E0171 Gun open time (5 seconds) exceeded
Details Open time has exceeded 5 seconds after squeeze of spot welding and gun-search function.
Measure | Check if the gun has been stuck to the object, or if interference to the gun has occurred.
- Check the stick and interference on the moving side gun.
Code E1036 Electricity connection wait time exceeded
Details Welding complete (WI) signal is not received within the wait time defined in the welding
sequence menu while servo-gun welding is being executed.
Measure Check the circuit diagram of the welding complete (WI) signal and relevant peripheral
equipment.
Code E1038 Position in which tip consumption cannot be calibrated
Details Robot is not positioned to correct tip consumption when the location will be recorded by
correcting the tip consumption.
Measure Arrange the robot position so as not to leave the range of robot operation for correcting

detected consumption.
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7. Error and warning

Code E1281 Welder error signal is entered
Details This occurs when a welder error signal is detected during welding operation.
Measure | 1) Check the welding power device.
Code E1306 Gun search reference location not recorded
. This error occurs when playback of gun search function or spot welding function is initiated
Details . : .
without recording the Gun Search reference location.
Measure | Attach new electrodes and record Gun Search reference location.
Code E1307 Gun search is not completed normally
Details This error occurs when playback of spot welding function is executed without termination of
Gun Search normally or Gun Search 2 is executed without execution of Gun Search 1.
Measure | Detect the tip consumption first by executing gun searches 1 and 2, and start the work.
Code E1308 Problems in specifying tool numbers for steps.
Details The tool number was not selected correctly for the servo gun number when the step was
executed with the spot welding function and Gun Search function.
Measure Check the tool number corresponding to the gun number and the gun type for their set states
to ensure that the gun number of the function can match the tool-number of the step.
Code E1310 Set squeeze force exceeded current limit range
. This error occurs when the current limit calculated from command squeeze force exceeds
Details o
the current limit (IP) of servo amp.
Measure | Reduce the squeeze force, or increase the capacity of the servo-gun drive motor.
Code E1311 Set squeeze force exceeded overload detection level
Details This error occurs when the command squeeze force exceeds the overload detection level.
Measure | Reduce squeeze force in anticipation of an overload error.
Code E1312 Gun squeeze target location calculation result area deviation
. This error occurs when robot was out of the designated workspace as a result of the
Details . " . -,
calculation of squeeze position (Object position) of servo gun.
Measure | Change the robot pose, and record the position.
Code E1313 Set squeeze force range exceeded
. This error occurs when the squeeze force set on the welding condition exceeds the range
Details .
of the squeeze force set on the squeeze force table of the welding gun parameter.
Measure | Reduce the set squeeze force.
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Spot welding

Code E1314 Squeeze force alignment detection time exceeded
This error occurs when the squeeze alignment is not achieved within the squeeze force error
Details detection time of the welding gun parameter after moving tip begins squeezing on the record
location.
Check the command offset.
Measure ;| Check the squeeze force error detection time.
Check the squeeze force match rate.
Code E1320 Sensor is not operating during gun search
This error occurs when the sensor does not work although the robot approaches the targeted
Details position during the wear quantity detection work in gun searching functions of servo gun and
Eqgless gun.
1) Check the sensor work when electrodes approach the sensor.
Measure | 2) Check the connection of the connectors.
3) Check the type of sensor contact.
Code E1326 Gun search 2 environment is inappropriate
. This error will occur when Gun Search 2 is executed when the environment is set to measure
Details : .
consumption of the gun using Gun Search 1.
Measure | Set the environment for correcting consumption of gun using Gun Search 1, 2.
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7. Error and warning

7.2. Warning messages

Code W0109 Brake slip (Set value exceeded)
Details Brake slip measured at the time of stud welding exceeded the brake slip detection range set
in the welding sequence.
Measure | Check set brake slip detection range, and change the setting to a higher value if required.
Code WO0105 Total tip exceeds consumption for exchange.
. This occurs when total moving tip consumption detected by the gun search exceeds the tip
Details . ; : : )
exchange consumption (moving + fixed) set in the welding gun parameter.
Check the set maximum tip consumption.
Measure | Confirm that the reference location for Gun Search has been registered normally.
Replace the tip.
Code W0106 Moving tip exceeds consumption for exchange
Details This occurs when total moving tip consumption detected by gun search exceeds the tip
exchange consumption (moving) set in the welding gun parameter.
Check set tip exchange consumption (moving).
Measure | Confirm that the reference location for Gun Search has been registered normally.
Replace the tip.
Code WO0107 Fixed tip exceeds consumption for exchange
. This occurs when total fixed tip consumption detected by gun search exceeds the tip
Details . ' . ;
exchange consumption (fixed) set in the welding gun parameter.
Check set tip exchange consumption (fixed).
Measure | Confirm that the reference location for gun search has been registered normally.
Replace the tip.
Code W0108 Actual squeeze force during jog operation exceeded the set value
. This occurs when actual squeeze force value exceeds the set value during manual axis
Details : ; AT
squeezing. Operate the servo-gun axis to the opposite direction.
Confirm that the squeeze force value of the axis you intend to operate has been sufficiently
Measure | set. Contact the servo-gun manufacturer, as a mechanical problem with the servo-gun is
likely.
Code W0109 Unselected servo gun cannot be operated manually
Details The servo gun you intend to operate is different from the selected servo gun number.
Measure Servo gun should be operated by manual jog after being selected. Select the servo gun you

intend to operate with the R210 code before operating.

 HD RE5nes




Spot welding

GRC: 477, Bundangsuseo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do

Daegu: 50 Technosunhwan-ro 3-gil, Yuga-eup, Dalseong-gun, Daegu-si

Ulsan: Room 201-5, Automotive and Shipbuilding Engineering Hall, Maegoksaneop-ro 21, Buk-gu, Ulsan-si
Middle Region: Song-gok-ail 161, Yeomchi-eup, Asan-si, Chungcheongnam-do

Gwangju: Room 101, Building B, Pyeongdongsandan-ro 170-3, Gwangsan-gu, Gwangju-si

ARS 1588-9997 | 1 Robot Sales, 2 Service Sales, 3 Purchasing Consultation, 4 Customer Support, 5 Investment
Quieries, 6 Recruitment,

and Other Queries www.hyundai-robotics.com
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