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1 . Over\liew Servo Gun
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[ATTENTION]

B When abnormal or halt is occurred, GUN open is always set up as [ENBL] and the set
value can not be changed.

B Welding Condition No. can be designated from 1 to 64. Output data according to
welding condition can be designated from 1 to 255.

B Welding Condition Signal, Squeeze Signal, Welding Signal, and ENBL/DSBL Settings
of WI Wait can not be changed and it can be set up automatically according to tip
dressing existed or not existed.

B The Welding Condition Signal output in advance function is not supported.

B Stick detection can only be done through the external signal.

m  After applying power supply, the initial operation should be moved to Large Open.

B Moving speed of Manual Open/Close is determined by the 2" of condition settings.

B While operating Opening & Closing, it halts the movement by not pressing [f] key,
however, it doesn’t halt the movement by not pressing [SHIFT] key.

B Limited squeeze force is set up by the value executed finally between the squeeze
force of welding condition designated in Spot Welding executed last or squeeze force
designated as R211.

® A GUN is not working when squeeze force is low too much.

B Itis not working when Large/Small open is inputted simultaneously.

B Program playback is not allowed in case external signal is inputted.

B Spot Welding Function should be recorded as the first function of step. If you record it
by one-touch record function, consumption offset is performed correctly.

B In case of recording or adjusting welding point, apply low squeeze force to prevent the

object from distortion. The step recorded in the state of distortion applies welding as
distorted state during playback. Therefore, you should be careful about it.

B When adjusting the SPOT command step, it is adjusted as the position considering
consumption automatically. However, other steps are recorded without considering
consumption.

B When writing GUNSEA Program, record a GUNSEA1 and then record a GUNSEA2 with
GUN Open. (about 5mm).

B You should execute the GUNSEA program after recording GUNSEA reference position.
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1. Overview

1.1. What is SERVO GUN?

This is an equipment for SPOT welding. And the process is transferring the turning effect of servo
motor to ball screw and then working GUN TIP. In the process, the SERVO GUN axis is controlled by

the Additional Axis of the Robot.

1.2. The merits of SERVO GUN

B Improve welding quality

B Shorten CYCLE TIME
B Improve factory environment (Reduce noise, & Welding SPATTER)
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Servo Gun

1.3. Comparing AIR GUN/SERVO GUN

Table 1-1 AIR GUN/SERVO GUN Comparison

Div. AIR GUN SERVO GUN
Squeeze force Source AIR Pressure SERVO MOTOR Current
TIP consumption Offset Impossible Possible
Squeeze force Adjustment Impossible Possible
Welding Quality Regular Good
Working Noise Occurred Not occurred
Tip Gap Adjustment Impossible Possible
Fulley
T/BELT
SERVO /////
MOTOR \ Iiianiin]
| ! I
H | ]
|un]
3 ~
S ol B —— BISCREW
TR | D ! sl
I rg;‘;/'
O)sx iaos
R aN:] SHANK
+ N 1 TVE
o {\ - ;‘1
‘ S‘ pagi= E
AN
oLl
Move tip
GUN
FRAME H
—] / Fix tip
e T sean
Figure 1.1 SERVO GUN Outline
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1. Overview

1.4. SERVO GUN Control Flow

SERVO GUN Axis Registration

v
v
v

SERVO GUN Parameter Settings

v

SPOT Welding DATA Settings

v

SEARCH PROGRAM Creation

v

Tip Consumption Measuring

v

PROGRAM Creation

v

PROGRAM Playback

v

Auto Operation

1. Register Robot Type, & Additional Axis Constant
2. Allot Input Output Signal
3. Set up Working Environment
(Tool Length, Angle/Encoder Calibration/Axis
Constant/Soft Limit)

Large & Small Stroke, CLEARANCE, and Tip
Consumption etc.

Input welding conditions and sequence by various
conditions

Perform GUNSEA, & Record GUNSEA Reference
Position

TIP DRESS, & automatically calculate the
consumption of Fix/Move Tip

Repeat Robot Motion and Squeeze Order

Confirm Quality and C/TIME by operating it
manually and automatically
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Servo Gun

1.5. Getting started with SERVO GUN Operation

Hi4a Control Training Course is required before operating SERVO GUN.
For not qualified operators, basic items needed to SERVO GUN Operation are mentioned.

B Hida Control Flow Chart
B Teach Pendant
B Menu Tree
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1.5.1. Hid4a Operation Flow Chart

Table 1-2 Hi4a Operation Flow Chart

1. Overview

Service 1 Monitoring 5 File Manager
Manual | 1. Monitoring 0. Monitor OFF 1. Show file names in memory
Auto 2. Register setting 1. Axis data 2. Show the headline of program
3. Variables 2. DIO Signal 3. Show the number of axes for Prog.
4. Program modify 3. Spot/Stud Welding data 4. Rename
5. File Manager 4. Conveyor data 5. Copy
6. Program Conversion 5. Palletize data 6. Delete
7. System checking 6. PLC Relay data 7. Protect
8. Date Setting(Day,Time) 7. Analog data 8. Storage media format
9. Servo hand data 9. Save/load all files. (SRAM card)
10. Cooperation control data
11. System characteristic data
12. Input Signal Of Digital Arc
Welder
System 1 User parameter 2 Controller parameter
Manual | 1. User parameter 1. Lang1uage 1. Setting input & output signal
2. Controller parameter 2. Pose REC type 2. Serial ports
3. Machine parameter 3. Robot start type 3. Robot ready
4. Application Parameter 4. Cursor Change on AutoMode 4. Registration of home position
5. Initialize 5. Confirm delete command 5. Return to the previous position
6. Automatic constant setting 6. WAIT(DI/WI) release 6. End relay timer
7. Separation of T/P 7. Interlock timer
8. Power failure detection 8. Error-output to the outside
9. External program select 9. Power saving : PWM Off
10. Program strobe signal use 10. Shift limit
12. Cursor Max. line ratio 11. f-key setting
13. Collision sensor 12. Coordinate setting
14. FIFO Function 13. Reserve program setting
15. Ext-update PBack prog 14. Network
16. When STOP,manual operat'g 15. Gain change at low speed
17.Make prog. diagnosis file 17. Position error checking in waiting
18. Record for servogun open 18. MODBUS environment setting
19. Register License key
4 Application parameter 3 Machine parameter
1. Spot & Stud 1. Tool data
2. Arc 2. Axis constant
3. Palletizing 3. Softlimit
6. Conveyor 4. Arm Interference angle
7. Volt. output proportional to speed | 5. Setting encoder offset
8. Independent positioner control 6. Accel & Decel parameters
9: Cube interference prevention 7. B Axis dead zone
CondSet | 1. Cycle type 8. Accuracy
Manual | 2. Step go/back max.speed(mm/s) 9. Speed
Auto 3. Func in step GO/BACK 11. Additional weight on each axis
4. Speed rate 13. Collision detection setting
5. Robot lock 14 .Soft floating
6. Rec speed type 16. Set reduce holding current
7. Interpolation base 17. Jog inching level setting
8. Select user coordinate 18. Variable accel decel parameter
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Servo Gun

1.5.2. Teach Pendant

E3 ﬂ ﬂ ﬂ B
JHN'I' nn LIN
i o

Figure 1.2 Teach Pendant Outline
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1. Overview

1.5.3. Menu Tree

Table 1-3 Menu Tree

Command
MOVE,I/O FlowCtrl Etc. Arc Weld Assign
MOVE GOTO ARCON v
—  PRINT —1 GPSUB — REM — ARCOF —  Ppose
— INPUT — CALL — M code — WEAVON — shift
Sig. Out IF | code WEAVOF out
WAIT FOR T code REEP in
sSMov RETURN CALLPR ARCCUR Sytem
ENDLESS ELSEIF PAL ARCVOL Hinet YO
COLDET ELSE PALPU ARCDC FB
SOFT ENDIF PALRST ARCDV ENET
— COWOCRK —  NEXT — HERST —  LVSCN
GUNCHNG ON GOTO PALEND LVSQOF
CONTRATH JMPP SEA CHGLVS
TRIGGOUT DELAY SELCRD TRJLOG
SELSTN STOP SONL
— END — SPOTCND
LABEL SREQ
— PSREQT
SXYZ
— TONL1
TONL2
—  RINT
—  RINTA
CNVSYNC
CLR232C
SPOT
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2. Registering SERVO GUN Axis Servo Gun

2.1. Registering Robot Type & Additional-Axis Constant

2.1.1. Robot Type & Additional-Axis Settings
This is set up by test operator in the process of testing operation after installing Robot.

(1) T[PF2]: System; — [5: Initialize; — '2: Robot type selection; and then press [SET]
key.

00:09:00  +++ [nitialize +++ A0 5:2

0:05:53 +++ System setting +++ 410 5:2

1: User parameter 1: System format

2. Controller parameter . Hobot twpe selection

32 Machine parameter 4: Setting usage of the robot
4z tpplication parameter 52 Positioner group setfing
G
1

5 Initialize : Endless axes setting
B: Automatic constant setting 11: Serial encoder reset

Humber]

Previous

b2 +Fobot type selections &4:0 5:2 00:18:14 +Fobot type selection+ 4:0 5072
22: Hx130-02 26: Hi1B5-04
23: HY165-00 Addditional axes number = [
24: H¥165-M Conveyor sync = <{i[gs. 1E4, 2E4>
25: HE165-02 Yibration control = <{ig§. OH=

‘B Hx 16504

27 Hi1E5-05 (JAC model)
28 HX1B5-08 (kMT)

29: HX1B5-07 (MTR)

30: Hx185500

31 HE168501 (JAC model)
32 HMEE-00
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2. Registering SERVO GUN Axis

(2) Input the number of additional-axes and press [[PF5]: Execute; key. And then below
message appears.

00:19:09 +Hobot tvpe selection+ A:0 5:2 00:20:00 «Robot tvpe selections A055:72
2h: Hi165-04 221 Hi130-02
tdditional axes number = [l 23: HY185-00
Conveyor sync = <{igg. 1E4, 2E&> 24: Hi165-0
Yibration control = <{if§§. OM> 257 HY165-02

270 HAEE-05 (JAC model)
2B8: H{1B5-06 (KMT)

29: H{IBE5-07 (MTR)

30: H{ 165300

31 HO1EES01 (JAC model)
J2: HME5-00

(3) Pressing [Yes; , item (2) screen of 2.1.2 is appeared instantly and in case of [Yes;, , it
doesn’t need to set up item 2.1.2 optionally.
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Servo Gun

2.1.2. Additional axes setting

(1) Select T[PF2]: System; — [5:Initialize; — '21: Additional axes setting

00 :-00:58 +++ |nitialize +++
1: System format
2. Robot type selection
4: Betting usage of the robot
5: Positioner group setting
G: Endless axes setting
1: Berial encoder reset
D additional axes setting
: Servo parameter setting(Add-axis)

2
3. Traverse add axis syncronize set’'g

#*In case of being possible to select above items,
B |nput Engineer code( R314 ) on manual mode
B Motors off condition
B |n case Additional-Axis is existed

(2) Set up Additional Axis Constant. (Total Additional-Axes are max 6 axes (SERVO GUN Axes
are max 2 axes.))

00:01:25 «+idditional Axisil)+

bwiz position: BO=[J] DSP=[1] &xis=[4]
Lpplication = JGun, Jig,Hand=

Joint pattern =<dnvthing,B@.Y.Z, Rxvz>

Bit constant =[ 0, 0000a]
Rated RPM =[1000]
Max stroke =[ 1]
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E Reference

€ [Additional-Axis Constant Explanation ] ¢

D  Axis position

2. Registering SERVO GUN Axis

Users can use it by designating physical configuration of Additional-Axis.

BD =[1](1~2) => Designate the number of BD440 Board.( 2DSP/1Board )
DSP =[1](1~2) => Save the number of DSP in BD440 Board.( 4 Axis/1DSP )
Axis =[4](1~4) => Designate Axis No.

Ex) In case of designating it as 1,1,4 to set up 7" Additional-Axis,
Basic axis 6 axis — Main 3 axis (1" BD440, 1* DSP, 1~3 axis )
Wrist 3 axis ( 1% BD440, 2" DSP, 1~3 axis )

Additional 1 axis ( 1% BD440, 1% DSP, 4" axis )

Robot
Manipulator

Application

Select a kind of Additional-Axis between
<Traverse, GUN, JIG,Hand>.

When deciding Additional-Axis spec. , you should
follow Traverse — GUN — JIG — Hand followed

by logical Additional-Axis order.

Traverse
Axis

Gun Change

Select the number of gun change <DSBL, 1, 2, 4,
6, 8>.

In case of GUN axis, you can select whether use
of servo-gun change function or not. If you select
DSBL, servo-gun change function will not be
activated. Or you might select the number of
changeable guns.

Bit constant [-9999.99999 ~ 9999.9999] : Hida Controller
Register moving quantity according to Encoder pulse process of 10000bit.
Register rotation axis as deg/10000bit, and direct-acting axis as mm/10000bit.

Encoder pulse per 1 rotation used inside Hi4a controller is fixed as 8192bit.

Please refer to below example.

However, the code of value is fixed as below.

In case forward direction of motor is correspond with the rotation direction of speed reducer,
fix it as “+” if coordinate value is increased, and reversely fix it as “-“ if coordinate value is
decreased.

Ex 1) If this is the rotation axis using 1/100 speed reducer only,
the axis rotates 360deg by 100 rotations of motor.
Therefore Bit Constant = 360[deg] / (100[rev] X 8192[bit]/[rev]) X 10000[bit] = 4,39453

Ex 2) If it is the direct-acting axis using 1/20 speed reducer and rack pinion of PCD 110mm,
110xPhi(=3.14159)[mm] is moved by 20 rotation of motor.
Bit Constant = 110xPhi[mm] / (20[rev] x 8192[bit]/[rev]) X 10000[bit] = 21.09223
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Servo Gun

Ex 3) If it is the direct-acting axis using speed reducer and ball screw of Lead 5mm,
The axis moves 5mm by 5 rotation of motor.
Therefore, Bit Constant = 5[mm] / (5[rev] x 8192[bit/rev] ) = 1.22070

(® Rated RPM [1000 - 5000] :
Fix rotation speed of motor used in Additional-Axis. Decide it in the range of not exceeding
nominal speed of motor. By the speed and bit constant, max speed of additional axis is set
up automatically in  F[PF2]: System; — [3: Machine Parameter; — [6: Accel & Decel
parameters; .
It is possible to change the speed of axis directly in Accel & Decel Parameters menu.
However, users should reset accelerating time and decelerating rate in the process of system
tuning because accel/decelerating time is designated by minimum value.

® Max. Stroke [1 - 30000] :
This is the information to set up Robot valid moving region (Additional-Axis soft limit) of
F[PF2]: System; — [3: Machine Parameter; — [3: Softimit; automatically.

(3) Press T[PF5]: Complete; key for closing input. And set up Servo Parameter of
Additional-Axis.

00:01:52 ++iddlax servo PRM++ &:0E5:7

Encoder type =0,1,2, 8, 4=

Encoder pulse =<1024, ENEE, A096, 3192
Phase shift at zero =[ 30]deg
Humber of poles =7, 4,6, [
Full scale current{im) =[ 93.75]4
Current limit{lp) =[ 84.85]4
Overload detection level(lr)=[ 32.08]4

% Please refer to Clause 2.1.3 for further information.

(4) Press [[PF5]: Complete; key for closing input.
After inputting complete key, press YES; key to save.
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2. Registering SERVO GUN Axis

2.1.3. Servo Parameter Setting

Set up Servo Parameter to fit Additional-Axis driving condition (Servo Loop Control).

There are two methods for settings. Firstly, referring motor spec., users collect information without
calculation process and then input it easily. Secondly, obeying Servo Parameter form, input
method(Attachment - Additional-Axis Servo Parameter Separate Settings) is followed by the
calculation of users. This is the first method as below,

(1) After completing Additional-Axis constant settings, select [PF2]: System; — [5:
Initialize; — 22: Servo Parameter Setting(Add-Axis); .

T bystem format
: Robot type selectiaon

: Setting usage of the robot

: Endless axes setting
* Serial encoder reset
21: Additional axes setting

1
2
il
5: Positioner group setting
G
11

220 bervo paramneter settinglddd-axis)
237 Traverse add axis svncronize set’sg

Number| /

Frevious

% To select item 22,
B |Input Engineer code (R314) on Teach Mode.
B Motors off
B Additional-Axis is existed.

(2) Set up Additional-Axis Servo Parameter.(Max 6 Axes )

Encoder type =<I,2 &, A=

Encoder pulse =<1024, BB, 4096, 3192
Phase shift at zero =[ 30]deg
Humber of poles =7, 4,6, [
Full scale current{im) =[ 93.75]4
Current limit{lp) =[ 84.85]4
Overload detection level(lr)=[ 32.08]4

(3) When closing input, press T[PF5]: Complete; key.
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Servo Gun

& [Additional-Axis Servo Parameter Explanation] ¢

@

Please use it for reference only because written as Commonly below the explanation can be
changed by manufactures.

After setting up each items, followed by load state '[PF2]: System; — [3: Machine
Parameter; — 6: Accel & Decel parameters; — Accel/decelerating information,
F[PF2]: Service; — [3. Machine parameter; — [12: Servo Parameter Setting; —
F1: Servo Loop Gain; — Use it adjusting Position Loop Proportional Gain(Kp) of and
Speed Loop Proportional Gain (Kv).

Encoder Type

0 : Yaskawa, 1 : Tamakawa, 2 : Panasonic, 3 : PanasonicCompact

In Hi4a controller, it corresponds with absolute value encoder only.

Currently the encoder of motor used in our mass production(MP) model robot corresponds to
3 : PanasonicCompact; .

Motors are supplied by Tamagawa is supplied to our company mounting the encoder of 73

PanasonicCompact; Type.

Encoder Pulse

<1024, 2048, 4096, 8192 >

This is the number of Incremental Purse outputted by the encoder per motor 1 rotation.
Setting up the encoder pulse outputted by motor, the inside of Hi4a controller calculates it by
converting all encoders to 8192 pulse automatically. Therefore, when calculating
Additional-Axis Bit Constant, it is always calculated in the basis of 8192 pulse regardless of
encoder pulse setting value.

Commonly Yaskawa 12bit Encoder is 1024, Yaskawa 15bit Encoder is 8192, Panasonic is
2048, and Tamakawa is 4096.

Currently the encoder of motor used by our MP model robot same as encoder type is 2048
pulse, and motors supplied by Tamagawa are supplied by mounting encoder of 2048 pulse.

Phase shift at zero

0 [deg]

Input current phase angle at encoder zero point.

Commonly Yaskawa & Tamakawa are 0, and Panasonic is 30.

Current phase angle at encoder zero point of the motors used by our MP model robot
currently same as encoder type is 30deg, and motors supplied by Tamagawa are supplied by
fitting in the phase angle of 30 deg.

Number of poles
<2,4,6,8>
Input the number of motor pole.
Currently the number of motor pole used by our MP model robot is 8 pole.

Full Scale Current

Im [Apeak]

This is the current value corresponded to full scale of current variable(torque command)
when calculating S/W Servo Controller. Full Scale Current Value is saved by Formula 1) and
it is changed by Shut Resistance and Hall Sensor Output Spec.

Fullscale Current =Current valuein case of current feedback Voltage 8Volt x % --- Formula 1)
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2. Registering SERVO GUN Axis

Hall Sensor Signs S R_e5|stance Full Scale Usable IPM
AMP Model e~ Sign
(Specifications) (Resistance Value) Current(Im) (rated Current)
0 (4V/75A) 140.62Apeak PM13%%§?060
1 (4V/I50A) 93.75Apeak
Large-sized 2 (4V/25A) 46.87Apeak PM150CSD060
lAdg'i\'XIs I-A (1504)
itional-
xis AMP 3 (4V/15A) 28.12Apeak PM1(()1%%§[))O6O
PM75CSD060
4 (4VI10A) 18.75Apeak (75A)
5 (4V/5A) 9.37Apeak
1(2mQ) 93.75Apeak
S 2 (4mQ) 46.87Apeak
Med'”:‘ size PM100CSD060
. (100A)
6 Axis 3 (8mQ) 23.44Apeak
/Additional-A PM75CSD060
xis AMP (75A)
4 (12mQ) 15.58Apeak
5 (16mQ) 11.72Apeak
1 (4V/15A) 28.12Apeak PM30CSJ060(30A)
Small-sized
6 Axis
/Additional-A 2 (4V/10A) 18.75Apeak PM30CSJ060(30A)
xis AMP
PM30CSJ060(30A)
3 (4V/5A) 9.37Apeak PM10CSJ060(10A)

® Current limit
Ip [Apeak]

This means Motor Output Max. Current.

The setting of current limit value sets up necessary

current value from motor to satisfy working spec of applied equipment. Available range for
setting should satisfy three conditions as below, and for improvement of control performance,
set up to use Full Scale Current nearby as possible as it can.

Condition 1) Within Instantaneous Max. Current on Motor Catalog

Condition 2) Within AMP Max. Output Current
Condition 3) Full Scale Current(Im) 97%z2 Current Limit (Ip)2 Full Scale Current(Im) 40%
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3% AMP Max./Continuous Output Current(IPM Max. rated)
AMPMax. Output Current is limited as Formula 2) by the rated of use IPM. Also for the
continuously used current, the range of use calculated through the evaluation test with the
junction temperature within the permitted range by the heating condition of IPM (Heat sink,
forced cooling etc.) and operating condition (Switching loss, on resistance etc.), is about
within 60% of the rated current of IPM.
However, instantaneous Max. Output of Large-sized AMP is limited as allowable current of
below table related to the structure of AMP regardless of Formula 2).

Servo Gun

IPM Rated Current > MaxCurrentxl.l(lO% margin of Current)========-- Formula 2)
Rated Allowable
[HaTETER Current[Sign] L Current(Apeak) e lieet)
AMP Max. 125
OutputCurrent -si i
PM150CSD060 |  150A [L] Large i‘ﬁg 6 Axis
AMP Continuous 60
OutputCurrent
AMP Max. 90.9 _
OutputCurrent . Large-sized
PM100CSD060 100A [X] - 6 Axis AMP,
OutputCurrent Axis AMP,
AMP Max. Large-sized
OutputCurrent S Additional-Axis
PM75CSD060 75A [Y] medium-sized
AMP Continuous 45 Additional-Axis
OutputCurrent
AMP Max.
OutputCurrent Y
PM30CSJ060 30A [A] -
AMP Continuous 18 Small-sized 6 Axis
OutputCurrent AMP,
AMP Max. e Smgll-sized_
OutputCurrent . Additional-Axis
PM10CSJ060 10A [D]
AMP Continuous 6
OutputCurrent
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2. Registering SERVO GUN Axis

B The case below 40% of Full Scale Current(lIm) corresponds with changing Shunt Resistance/

Hall Sensor.
Hall
IPM Sensor/
AMP Model Sian Shunt Available Range for Current Limit Settings (Apeak)
9 Resistance
Sign
L 0 125 ~70.31
L,X 90.90 ~ 37.50
1
Large-sized Y 68.18 ~ 37.50
6 Axis/
Additional-Axis | %Y 2 45.46 ~ 18.75
AMP LX.Y 3 27.27~11.25
L,X,Y 4 18.19~7.50
L,X,Y 5 9.08 ~ 3.75
X 90.90 ~ 37.50
1
Y 68.18 ~ 37.50
medium-sized
6 Axis / XY 2 45.46 ~ 18.75
Additional-Axis
AMP XY 3 22.75~9.38
XY 4 15.11~6.23
XY 5 11.37~4.69
Small-sized A 1 27.27~11.25
6 Axis /
Additional-Axis | 2 18.19~7.50
AP AD 3 9.08 ~ 3.75

@ Overload detection level

Is [Apeak]

This means Motor Output Continuous Current. The setting of overload detecting level sets up
current value corresponded by calculating or measuring Trms(Max. Load, Max. Speed,
torque mean value of Max. repeat working pattern). Available range for setting should satisfy
below two conditions.

Condition 1) Within rated Current on Motor Catalog
Condition 2) Within AMP Continuous OutputCurrent

2-11
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4 [ATTENTION] &

Servo Gun

® When setting up Traverse axis and Gun axis at the same time, please register Additional-Axis

in order as first Traverse axis and then SERVO GUN axis.

® In case of setting up JIG axis, please register Additional-Axis in order as first Traverse axis,
second SERVO GUN axis and then JIG axis.

® Additional-Axis can register Max. 6 axis.

® SERVO GUN Axis can register Max. 2 axis.

This is examples for setting up Additional-Axis.

Ex 1] In case of setting up Gun Axis:

Additional-Axis Axis Spec. Gun No.
The 1% Axis GUN 1
[Ex 2] Traverse Axis + Gun Axis
Additional-Axis Axis Spec. Gun No.
The 1% Axis Traverse -
The 2™ Axis GUN 1
[Ex 3] Traverse Axis + Gun 2 Axis
Additional-Axis Axis Spec. Gun No.
The 1% Axis Traverse -
The 2™ Axis GUN 1
The 3™ Axis GUN 2
[Ex 4] Traverse Axis + Gun 2 Axis + JIG 2 Axis
Additional-Axis Axis Spec. Gun No.
The 1% Axis Traverse -
The 2™ Axis GUN 1
The 3" Axis GUN 2
The 4" Axis JIG -
The 5" Axis JIG -
/ "HYUNDAI 2.12
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2. Registering SERVO GUN Axis

2.2. Assigning Input Output Signal

B T[PF2]: System; — [2: Controller parameter; — [1:Setting input & output signal; —
Assign input output signal.

2.2.1. Input Signal

m  [[PF2]: System; — [2: Controller parameter; — [1:Setting input & output signal; —
F7: Input signal assigning; — Input signal.

Below input signal is used for a SERVO GUN.

(1) WI (Welding complete)
Default value is assigned for the number of signal corresponded to Gun1.

(2) Weld stick of a spot gun
This is the assigned number when processing it receiving sticking of weld signal of a Gun. It
can be used for both a Air Gun and a SERVO GUN.

(3) Consumption reset(move-tip)
Use it when resetting consumption of the moving tip by external input signal.

(4) Consumption reset(fix-tip)
Use it when resetting consumption of the fixed tip by external input signal.

(5) Servo gun large open
This is used for moving SERVO GUN to Large Open position in auto mode by external input
signal.

(6) Servo gun small open
This is used for moving SERVO GUN to small open position in auto mode by external input
signal.

(7) Welding system error
This is used when halting the working of robot in case of the abnormal of welder is inputted.
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2.2.2. How to assign Input Signals

(1) T[PF2]: System; — T2: Controller parameter; — [1:Setting input & output signal,

'7: Input signal assigning

(2) Pressing T[PF4]: Next; key, below screen appears.

O0:05:16 +++ System
: User parameter
: Controller parameter
Machine parameter
dpplication parameter
lnitialize

futomatic constant setting

getting +++ AI(ES:2

e
file
E:
G:

Dawnl and press

I Previousisig

39+ 0|0 s

ignal getting +=+4: 0852
: Input smnal logic

D utput sianal logic

D Qutput siagnal attribute

: Delav table setting
D utput siagnal assianing

1

2

3

4: Pulse table setting

5

G

7. Input signal assianing

a: Setting time for earlier output
9: Editing DIO names
0: Fieldbus configuration

00:05:586++ DI Sig assignment =+ A:0E5:2
Collision sensor

Welding Enable/Disable = [ 0O
Conveyor running = [ 0]
Conveyor data clear = [ 0]
Consumption reset{move-tip) = [ 0]
Consumption reset{fix-tip) = [ 0]
Weld stick of spot gqun = [ 0
Servo qun large open = [ 0
Servo gun small open = [ 0]
Welding svstem error = [ 0]
Freq/Pal let ize{OFF->Freq) = [ 0
ST

Zplpur and Enter number. Press

411 FormeyERENEF ey i ous Comp lete

(3) After inputting values, press [SET] key.

D Setting input gi
 Berial ports
: Robot ready

D Begistration of home posi

_ output

00:05:24++Control ler parameter++40E5:7

anal

tion

Servo Gun

* Beturn to the previous position

o nterlock timer

I Error-output to the outsi
: Power gsaving : PWM Off

D SBhift limit

2
3
4
5
G: End relay timer
7
a
9
1]
I: f- key sett|n9

Hext

External start
External stop
Prog selection bit= BO1[ 25]
BO3[ 27]
BOE[ 29]
BO7[ 31]

Program strobe
Binary/Discrete{ OFF-=Binary)
External reset

Low speed command

Wi =W [ 22]
Zwlpuf and Enter number. Press

de

00:06:07++ Dl Sig assignment ++ A:0E5:2

Frea/Palletize count confirm
Freq/Palletize count preset
Freg/Palletize Reg Hum select
Freg/Pal letize count setup

Data bit =BO[ 0]
BO3[ 0]
BOR[ O]
BO7[ O]
BO9[ 0]

Gun manual connection require=
Gun manual disconnect require=
-H|H|T and Enter number. Press

(4) When closing settings, press T[PF5]: Complete; key.
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2. Registering SERVO GUN Axis

& [ATTENTION] &
® When welder abnormal signal is inputted, SPOT step is not processed though WI signal is
inputted.
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Servo Gun

2.2.3. Output Signal

m  ([PF2]: System; — [2: Controller parameter; — T1: Setting input & output signalj
— I'6: Output signal assigning; — Assign output sign.

Below output signal is used for SERVO GUNSs.

(1) WELDg Cond output
Assign the number of signal to output for welding condition of SPOT command. Assigning
welding condition signal of Max. 8 bit up to BO1 ~ B08, you can set up welding condition
number of Max.256.
In case of setting up 2 units of SERVO GUN, you should set up each <<GUN1>> and
<<GUN2>>.

(2) Servo gun squeezing
Assign the signal to be ON when starting squeeze as SPOT command is executed and to be
OFF on Open Start.

Servo gun
squeezing Step N(SPOT)

Step N-1 //\

Open Begin Point

VY. \J

v 4

Servo gun /\
squeezing

Signal

ON
OFF

Figure 2.1 Signal Output Timing on pressing

(3) Servo gun searching
After ON is done when starting squeeze as GUNSEA command is executed, assign the
signal to be OFF on Open Start.

(4) Tip consumption alarm
In case consumption detected by GUNSEA is bigger than Tip Change Consumption,
assigned signal is ON here. When turning this signal OFF, please follow below operation.

= After changing Tip, make monitor consumption smaller than Tip Change
Consumption with Tip Consumption Preset(R212, R213).

= |Inputting [Reset]+[Set], turn OFF the signal.

= Perform Consumption Reset by external input signal.

/ HYUNDAI 216

HEAVY INDUSTRIES CO.,LTD.



2. Registering SERVO GUN Axis

(5) Welding command

When performing SPOT command, it is ON when starting welding by designated welding
sequence and it is OFF when finishing welding.

(6) Servo gun output method(Wd-On)

On condition setting menu, “Spot Welding Output Type” of application condition can be set
between Wd-On/ Sq-On/ Sg-Off. Therefore, this is used when the signal is assigned to be
output only in case of being set up as Wd-On.

Servo GUN Squeezing
Servo GUN Searching

ﬂ Tip Consumption Alarm

Fix-Tip Consumption Searching

PLC, User Control Panel

Consumption Reset
Servo Gun Large/Small Open

HYUNDAI
Welding Condition
Welding Signal
Wd-On On/Off
Welder

Welder Fault
WI(Welding Completed)

| |

Figure 2.2 SERVO GUN Input Output Signal of Controller
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2.2.4. How to assign Output Signals

(1) Select TF[PF2]: System; — T2: Controller parameter; — [1: Setting input & output
signal; — 6: Output signal assigning .

(2) Appear below screen by pressing T[PF4]: Next; key.

O0:05:16 +++ System

: User parameter

: Controller parameter 2

Machine parameter 3

dpplication parameter 4: Registration of home position

lnitialize 52 Return to the previous position

futomatic constant setting G: End relay timer
7
a
9
1]
1

00:05:24++Control ler parameter++40E5:7
D Setting input _ output signal
 Berial ports
: Robot ready

getting +++ AI(ES:2

e
file
E:
G:

o nterlock timer
I Error-output to the outside
: Power gsaving : PWM Off
D SBhift limit
: f key sett|n9
Dawnl and press 7

I Previousiisigl [

5+ D0 5

ignal getting +=+4:085:2

12 Input sianal logic Program echo bit

20 Output siagnal logic

3 Output signal attribute

4: Pulse table setting

5: Delay table setting WELDg Cond output = B[ 0] BOZ[ O]
G: Output signal assigning << GUH 1 = BO3[ 0] BO4[ O]
T Input signal assigning BOS[ 0] BOB[ 0]
8: Setting time for earlier output BO?[ 01 BOR[ O]
9: Editing DIO names WELDg Cond output = BOI[ 0] BOZ[ 0]
10: Fieldbus configuration < G 2 == BO3[ 0] BOA[ 0]

00:17:45«+ DO Sig assignment ++ 405 2 00:158:10++ D0 Sig assignment ++ 4:0e5:¢
Seryvo gun output method(Wd-0n
Convevor normal playback = [ 0] Frequency count ACK = [ 0O
Conveyar simulation = [ 0] Palletize count ACK = [ 0]
Conveyor test = )| Fregq/Palletize count error = [ 0]
Conveyor tracking OM = )| Count output Bit =EBOI[ 0] BO2[ O]
CHYY Pun Signal Off detected = [ 0] BO3[ 0] BOo4[ 0]
Servo gun squeezing = GI[ 0] GZ[ 0] BOS[ 0] BOB[ 0]
Servo gun searching = GI[ 0] G2[ 0] BO?[ 01 BOR[ O]
Tip consumption alarm= GI[ 0] Boal 0] B1o[ 0]
Welding command =GI[ 0] Faobot lock status{Enable ON)— [ 0]

Consump. (Eq) searching=G1[ 0]

Fieldbus trouble = [ 0]
THIH|r and Enter number. Pres i

-H|H|T and Enter number. Press

411 FormeyERENEF ey i ous

(3) Press [SET] key after inputting numbers.

(4) Press [[PF5]: Complete; key for completing settings.
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2. Registering SERVO GUN Axis

2.3. Working Environment Settings

2.3.1. Tool Length & Angle Settings

Set up the length and angle of SERVO GUN.

Refer to

(1)

)

Ytool
X dist,Y dist, Z dist
A flange
Xtool
Yflange
—~=
flan /— ﬂ Y,
I ®@ @ @ @ @ ®@ ®
L ®@ @ @ @ ® @ ®

Figure 2.3 Tool length and angle settings of SERVO GUN
fHi4a Controller Operation Manual-Tool Data; for setting method of tool length and angle.

Tool Length

Input the length from Robot R1 Axis Flange center to Tool nose (upper part of Fix Tip) in the
state of attaching new Tip which is not worn.

Put coordinate direction of standard Tool coordinate system of above picture as positive (+)
and input measured length X,Y,Z values, or set up tool length using auto constant setting
function.

Tool angle

Input rotation angle (Rx Ry,Rz) of 3 direction on the basis of flange coordinate system to use
Fangle setting; function.

Set up tool angle so that upper direction of Fix Tip goes to Z. To confirm it, put [coordinate

system] LED of Teach Pendant and press [UP] key of jog key and then correspond it to

Z+direction (squeeze direction of Fix Tip). In case it is same as above figure, set up tool

angle as {X component, Y component, Z component } ={ 90deg, 0, 0}.
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Servo Gun

2.3.2. Encoder calibration(Position Rec)

B Offset zero point of encoder.
B Set up encoder value of SERVO GUN Axis to be 0x400000.
B Set up encoder zero point in the state of Max. open for common Move Tip.

2.3.3. Axis constant (Position record)

B Record reference position of Record SERVO GUN.

B Set up the position where Move Tip and Fix Tip are met each other. In the process, take care
of Move Tip not to press Fix Tip. Large Stroke of SERVO GUN Parameter, Small Stroke, and
distance and consumption Servo Gun Monitoring are calculated in the basis of the position of
axis constant.

2.3.4. Soft Limit
Set up available motion region of robot.

It is set up by the stroke which is set up at 72.1.2 Additional axes setting, . However, when it is
needed, please change it. Please set up as Soft Limit of Open Direction is bigger than Large Stroke.
For Soft Limit of squeeze direction, remove Tip, and operate Servo Gun Axis, and then set up the
position in the region that interference with Servo Gun is not occurred.

& [ATTENTION] &
® In case of using Multi Gun (register 2 units for Servo Gun), input above data for each axis.
® In case of using Multi Gun, set up tool angle and length with care to correspond Tool No. to
Gun No.
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2. Registering SERVO GUN Axis

2.4. Glossary according to the movement between Tips

Move
Tip
—PANEL
Fix
Tip
Soft Limit(Reverse) Large Open Small Open CLEARANCE
Encoder calibration
referance point The range set up by  The range set up by the This is the squeezing
the user user position and the
Max. Motion Range Smaller than Smaller than Large  distance that widens
SOFR(reverse) Open automatically after
Bigger than small Bigger than squeezing

open CLEARANCE

heet

Move
Tip
A paper
Fix %
Tip
Welding Point Axis constant SOFT LIMIT(Straight)
(record position)

Distance standard 0 Minimum motion range
A state is Fix/Move between two Tlps after disassembling
Tip is contacted on positive Tip
PANEL

Figure 2.4 Glossary according to the movement between Tips
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3. SERVO GUN Parameter Settings Servo Gun

| .
e |

&

Set up Parameter used by SERVO GUN. For initial registration, default value of SERVO GUN
Parameter is not designated. Please use it changing setting value according to user’s environment.

3.1. Parameter

(1) Large Stroke (mm)
In SERVO GUN Manual Open (SHIFT+f*) Motion and Servo Gun Large Open Operation by
External Input Signal, designate the length that Move Tip and Fix Tip are open as Max.

(2) Small Stroke (mm)
In SERVO GUN Manual Open (SHIFT+f*) Motion and Servo Gun Small Open Operation by
External Input Signal, designate the length that Move Tip and Fix Tip are close as Max.
Also, operating SERVO GUN Manual squeeze (SHIFT+f*), designate the length that Move
Tip and Fix Tip are open as Max.

B SERVO GUN Manual Squeeze / T[PF2]: System; — T2: Controller Parameter; —
"11: f-key Setting; Menu for f key settings for manual opening/closing.

T

Large Stroke A-/

Small Stroke

Figure 3.1 Large Stroke & Small Stroke
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3. SERVO GUN Parameter Settings

(3) Move Tip Clearance, Fix Tip Clearance (mm)
In case of regenerating Spot Welding Function (SPOT), it is operated as below Figure.
Please refer to the playback of Spot Welding Function.
(In case of replaying Spot Welding Function (SPOT), it is operated as below Figure. Please
refer to the playback of Spot Welding Function.

step N-1 step N(SPOT) step N
Move Tip U Record Position U
]g i ]‘L
Move Tip Clearance l

e

77
Fix Tip Clearance ; T /\ /\ _JL
[ A

Fix Tip
Squeeze Squeezin Open
Figure 3.2 Move Tip Clearance, Fix Tip Clearance
(® During the playback of welding step recording SPOT command, Move Tip from the

position of previous step moves to the position offsetting the clearance distance of the
Move Tip, and the Fix Tip from the position of previous step moves to the position
offsetting the clearance distance of the Fix Tip.

Move Tip and Fix Tip move to record positions of each steps.

Apply the squeeze as designated squeeze force.

Inputting Welding Complete(W1), each Move Tip and Fix Tip is open as much as Move
Tip Clearance and Fix Tip Clearance.

® Move to next step.

®

(4) Max tip consumption(mm)
Decide search range in case of using GUNSEA function. Two times value of The Max Tip
Consumption. Tip Consumption is the range of GUNSEA. Also, in case previous Tip
Consumption detected by GUNSEA excesses The Max Tip Consumption. Tip Consumption,
display “E0154 Tip consumption exceeded maximum.” and halt playback. In case of being
designated as Omm, abnormal of consumption is not detected.

(5) Tip Change Consumption(mm)
In case the consumption detected by GUNSEA excesses Tip Change Consumption, display
alarm message “W0105 Tip consumption exceeded limit!” and output tip consumption alarm
signal, and then notify exchange of Tip. (In the process, do not halt the playback.) In case of
being set as 0Omm, the abnormal of consumption is not confirmed.
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(6) Gun arm bent offset (mm)
The bending of Gun is occurred by the squeeze force while performing SERVO GUN
Squeeze. To consider the bending of Gun, set up the amount of Gun Arm Bending and Gun
Arm Bending Offset. Technically, the amount of Gun Arm being offset sets up the amount of
the bending of Gun that pressure is 0.
Practically, the bending of Gun is not occurred if there is no pressure on Tip. However, this is
Parameter to consider linearity within the range of the pressure used by Gun mainly. When
playback Spot Welding Function, offset the positions of Move Tip and Fix Tip as much as the
amount of this offset and then press it.

Gun arm bent
per 100Kgf (mm)

Figure 3.3 The amount of Gun Arm Bent

(7) Gun arm bent per 100Kgf (mm)
Set up the amount of Gun Arm bending by squeeze force as the gun arm bent per 100Kgf.
When playback Spot Welding Function, For the location of the fix tip, estimate the gun arm
bending range from this value and the commanded pressure, and adjust with pressure. The
amount of bending of Move Tip is not offset.

Mount of GunA
Arm Bent /
% Gun arm bent
Gun arm per 100Kgf(mm)
bent offset—

OKgf 100K gf
Figure 3.4 Gun arm bent per 100Kgf (mm)

(8) Fix tip bent rate(%)
When squeezing, set up the rate of the amount of Fix Tip bending about the amount of total
bending in case both of Fix Tip and Move Tip are bent.
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3. SERVO GUN Parameter Settings

(9) Pressure match rate(%)
Comparing practical pressure to command pressure through pressure identity detector,
detect it as pressure identity when it is reached within the degree of pressure. If it is set up as
0, pressure identity detection is not performed.

(10) Pressure fault check time (s)
Set up time from pressure operation start to pressure identity. In case pressure identity is
done within the time, output welding signal as soon as pressure identity is done/ In case
pressure identity is not done within the time, output error message- "E1314 Squeeze force
delay time is over; and then halt it. When it is set up as 0.0 second, output welding signal
without detecting pressure identity.

(11) Max move tip consumption(mm)
In case the amount of Move Tip detected by GUNSEA is excessive over the value
designated here, output error message “E0155 Move-tip consumption exceeded max.” When
it is set up as 0.0 mm, abnormal detection is not performed.

(12) Max fix tip consumption(mm)
In case the amount of Fix Tip detected by GUNSEA is excessive over the value designated
here, output error message F[E0156 Fix-tip consumption exceeded max.; and halt it.
When it is set up as 0.0 mm, abnormal detection is not performed.

4 [ATTENTION] ¢

® In case the Max Tip Consumption is smaller than the Max. Move Tip Consumption or the Max.
Fix Tip Consumption, or it is same as them, compare The Max. Tip Consumption firstly and
detect the abnormal. Therefore, if you want to compare the Max. Move Tip Consumption and
Max. Fix Tip Consumption firstly and detect the abnormal, please set the value which is
smaller than the Max. Tip Consumption.

(13) Move Tip Change Consumption
In case the Move Tip detected by GUNSEA is excessive over the value, output alarm
message "W0106 Move Tip excessive the amount of Exchange Consumption.; and output
Tip consumption alarm signal and then notice the exchange of Tip. (In the process, playback
is not halted.) When it is set up as 0.0 mm, abnormal detection is not performed

(14) Fix Tip Change Consumption
In case the Fix tip consumption detected by GUNSEA is excessive over the value, output
alarm message "WO0107 Fixed-tip consumption exceeded LMT; and output Tip
consumption alarm signal and then notice the exchange of Tip. (In the process, playback is
not halted.) When it is set up as 0.0 mm, abnormal detection is not performed

(15) Pressure Speed(mm/sec)
When performing pressure movement for SERVO GUN Manual squeeze(SHIFT+f),
Pressure of GUNSEA, and Spot Welding Function Playback, designate moving speed of Fix
Tip and Move Tip. (To prevent mis-input from editing, the change is possible only when
inputting Engineer Code(R314) on Teaching Mode or Playback Mode.)

(16) Command Offset (mm)
To generate pressure when playback Spot Welding Function, output the command as much
as command offset distance from record position to pressure direction for Move Tip.(To
prevent mis-input from editing, the change is possible only when inputting Engineer
Code(R314) on Teaching Mode or Playback Mode.)
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(17) Move tip consumption rate (%)

The methods detecting the amount of Servo Gun are detecting it by GUNSEA 1 only and
detecting it by both GUNSEA 1 and GUNSEA 2.

In case of setting the amount of Move Tip Consumption/total amount of Consumption
Parameter as 0, calculate the consumption amount using both GUNSEA 1 and GUNSEA 2.
In case of setting this Parameter as the value except 0, calculate it by assigning the amount
of Move Tip Consumption and Fix Tip Consumption as much as the rate(%) setting the total
Tip consumption calculated by GUNSEA 1.

4 [ATTENTION] ¢

In case the amount of Tip Change Consumption is smaller than The amount of Move Tip
Consumption or Fix Tip Consumption, or it is same as them, compare the amount of Tip
Change Consumption firstly and detect the abnormal. Therefore, if you want to compare the
amount of Move Tip Change Consumption and Fix Tip Change Consumption firstly and
detect the abnormal, please set the value which is smaller than the amount of Tip Change
Consumption.

(18) Current Table

This is used to adjust in case setting pressure or actual pressure excesses tolerance level
from measured value of pressure system. Condition 1 is used in case pressure direction is
gravity direction and condition 2 is used in case pressure direction is reverse gravity direction.
(To prevent mis-input from editing, the change is possible only when inputting Engineer
Code(R314) on Teaching or Playback Mode.)

This pressure-current table sets up current value about the pressure of level 5.

Set it as when each level is increased the value of pressure-current is also increase.

Max. value and Min value inputted here is used as limit range of playback or pressure when
doing manual operation.

s

Fix Tip

\/

Reverse Gravity
A\ U direct'fn
Gravity
Direction

P

Fix Tip

/

Figure 3.5 Gravity & Reverse Gravity Direction

4 [ATTENTION] ¢

Pressure of Spot Welding Condition or pressure setting(R326) can not be set up out of the
range set in pressure-current table of SERVO GUN Parameter.
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(19) Gun Type

3. SERVO GUN Parameter Settings

Select Robot Gun or Stationary Gun for selected Servo Gun.
In case of using Stationary Gun, set up coordinate system of Stationary Gun as user
coordinate system which is set up in advance. Set up user coordinate system the Fix Tip

direction goes to Z direction.

In case coordinate No. is “0”, it is set up as Robot coordinate system.

+Z

(Robot coordinate

+Y

+Z
Move Ti

+Y
Fix Tip

(User coordinat +X
system)

system)

4 [ATTENTION] &

Figure 3.6 Coordinate System

® In case of selected by Stationary Gun, offset the consumption amount detected by GUNSEA
as user coordinate system. Therefore, set up the direction of user coordinate system

correctly.
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3.2. SERVO GUN Parameter operate method

(1) Select T[PF2]: System; — [4: Application Parameter; — T1: Spot & Stud; — 72:
Servo gun parametery .

(2) Below screen appears.

O0:35:07 +++ System setting +++ A:0e5:2

00:35:18«4pplication parameters &4:0e5:2

Dlnitialize
T obhutomatic constant setting

Yolt. output proportional to speed
|ndependent positioner control
Cube interference prevention

1: User parameter 1: Spot _ Stud
21 Controller parameter hrc

3: Machine parameter Palletizing
3. spplication parameter Convevor

5

G

R
3:
G:
T
a:
g:

and press [SET]. Use [Humber]/ and press

00:00:23

12 &ir—gun welding data

7. Servo gun parameter
37 Servo-gun welding dataiCnd,Seq)
A0 bir-gun equalizing parameter

: servo qun parameter
3: Third(3) servo gun parameter
4: Fourth{4) servo gun parameter
B: Fifth(B) servo gun parameter
B: Sixth(B] servo gun parameter
T7: Seventh(7) servo gun parameter
8: Eighth{8) servo gun parameter
8: Gun Ho. vs. Tool Ho.

5: Auto tunning for S¥G's sgueeze

(3) Press [SET] key selecting "1: First(1) servo gun parameter; or [2: Second(2) servo gun
parameter; followed by Gun to set up.
(In case it is not Multi Gun, it can not be accessed as setting item of 2: Second(2) servo
gun parameter; .)
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3. SERVO GUN Parameter Settings

(4) Below screen appears.

Large stroke
Small stroke (mm)

= [
Move tip clearance (nm) =[ 10.0]
Fix tip clearance (mm) =[ 2.0
Max tip consumption (mm) = [ 10.0]
Tip change consumption (mm) = [ G.0]
Gun arm bent offset (mm) = [ 0.00]
Gun arm bent per 100Kaf (mm)= [ 0.31]
Fix tip bent rate (¥) = [ 100]
Pressure match rate (%) = % ]

Presgure fault check ti
Enter number and pr 3

(5) Pressing T[PF4]: Next; key, below screen appears.

Move tip change consumption
Fix tip change consunption 0]
Press speed (mm/sec)

Command of fset [mm) =
Gun = <R, Stationary> Coord.=[ 0]
Move tip consumption ratei¥)=

)|

(6) Pressing T[PF4]: Next; key, below screen appears.

#+Pressure—Current Tab. 1 (Gravitational

Pressure(kKgf) Commandii) Feedback(a) Pressure(kKaf) Command{4) Feedback(d)
1. [ER [ 2.11] [ 1.78] 1. [IER [ 2.11] [ 1.78]
2, [ 180] [ B6.06] [ 5.B4] 2, [ 150] [ 5.08] [ 5.64]
3. [ 22;] [ 9.35] [ 8.89] 3. 22581 [ 9.35] [ 8.89]
4, [ 300] [ 12.36] [ 11.86] 4, [ 300] [ 12.36] [ 11.88]
5. [ 380] [ 14.61] [ 14.09] 5. 350] [ 14.61] [ 14.09]

Conplete

(7) After inputting numbers, press [SET] key.
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4 [ATTENTION] &

® In case setting value is inappropriate, the setting value is not changed by pressing T[PF5]:
Complete; key. Therefore, please reset as appropriate value same as below.

(D Set up Large Stroke within limit range.
@ Set up Small Stroke which is smaller than Large Stroke.
(® Set up Move Tip Clearance which is smaller than Small Stroke.
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3. SERVO GUN Parameter Settings

3.3. Automatic pressure tuning function of servo gun

You can use this function to automatically prepare the pressure table of the servo gun parameter.
To use this function, you must use the digital pressure gauge that is supported by HHI robot
controller.

(1) Introduction

The automatic pressure tuning function is the function of which the controller finds the right
pressure for the servo gun from the table by transferring the pressure table measured from
the servo gun to the controller via RS232C as shown below.

The tuned pressure table can automatically be reflected to the controller.

It can also be transmitted to the PC through PCRS232C communication. At this time, the PC
must have the software provided by HHI and must use 2 serial ports of the Hi4a controller.

N

Servo gun cable

HYUNDAI

Measured pressure
i

-

Pressure gauge

RS232C

Measured pressure

Pressure table

RS232C

[Pressure measurement composition diagram in PC, use 2 serial ports of the controller]
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Servo Gun

(2) Operating method

(O Connect the communication cable of the pressure gauge to the serial port of the
controller, and equalize the serial communication speed of both the robot controller and
the pressure gauge.

@ Select T[PF2]: System; — [4: Application parameter; — '1: Spot & stud; —
F2: Servo gun parameter; — [15: Automatic pressure tuning function of servo
guny .

® You will see the following screen.

+++ duto tunning +++ A0 57
| - [00f-{0

NN . PCICh2) =
BV, nti—grav. >

Serial number
Tunning method
Dir, of moving-tip
Command range/lnc.= [ 2]~[ 15](4)
Sgueeze matching rate= [ 90]%

C-kafl B01[ 18010 228l 3001[ S50]

F-kafl 0] [ 0] o] [ 0] [ 0]
R-Kafl 0] [ 0] o] [ o] [ 0]
C-(a)[ 0.00][ 0.00][ 0.00][ O.00]1 O.00)
F-(4)[ 0.00][ 0.00][ 0,000 0.00][ 0,00]

hpply

@ The meaning of each menu is as follows.

B Serial number
This sets the serial number of the servo gun.
When you set the pressure tuning method to PC, this is used to identify the servo
gun.

B Tuning method <{JIg{&l}},PC(Ch2)>
= T/P only uses the pressure value coming from the pressure gauge and only uses
the serial port #1.
= PC transmits the calculated results to the PC and uses both serial port #1
(pressure receipt) and #2 (transmission to PC).

B Dir. of moving-tip=<[€IEN, Anti-gravity >
=>» This decides whether to set the table direction to gravity direction or anti-gravity
direction.

B Command range/Inc.
= This sets the range of the command current of the servo gun to measure the
pressure.
(It must be set below the peak current of AMP)

B Squeeze matching rate
=>» Acccuracy to verify the pressure

B C-Kgf — Command force
= Command force to prepare the pressure table
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3. SERVO GUN Parameter Settings

B F-Kgf — Feedback force
( This is used for monitoring the use of pressure calculated from return current
during the verification process.

B R-Kgf — Real force
( This is used for monitoring the real force coming from the external sensor.

B C-(A)- Command current
( Command current controlled in the current tuning process

B F-(A)- Feedback current
( Feedback current of current tuning process

% |tems 5) to 9) are for monitoring the current status during the turning process, and
when the tuning is completed, the cursor will move to the side and the tuning results and
the verification results will be shown.

% Only items 5), 8) and 9) are used for calculating the pressure-current table.

(® Manually apply the pressure (Use SHIFT+F key) to the pressure gauge at low level of
pressure (set to 50kgf) to the servo gun.

Servo gun
cable
Pressure - '
gauge
Measured ‘
pressure -

RS232C

® Press the “[PF1]:Execute” key to automatically apply the pressure, and automatically the
pressure will applied and released repeatedly to execute the automatic pressure tuning.
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Seri

Tunning method

Cir

a6:10

Servo Gun

@ As shown below, C-Kgf of current tuning stage will be shown in inverse, and it will move
to the next stage when this stage is complete. When total of 5 stage pressure-current is
calculated for the pressure table, the tuning will be completed.

0)-L0]
. FC{Ch2 )=
Anti—grav.>

al number

of moving—tip=

Cormm

it
CHaf
Faf[
B
G4
F-(4

and ranpe/ Inc.= [ 2]1~[ 15140
eze matfbhing rate= [ HO]%
[-][ 150] [ 22510 3001(
ol 0l [ 0l [ 0l [
[ olf o1 01 ol
[ 0000 0.00]0 00000 0.000[ Q. DU]
[ 00000 .00 0,0000 Q0010 O,00]

Enter

Press
number and

599]

= Clear [ bpply |

14:39:38

Serial number
Tunning method

. of mOV|ng—t|p— <Grav, Antl rav.>

Execute

*xx AUtO tunning *** A:0 S:4
= 10000]-[00]-[0]
= GIGEIEAD) . PC(Ch2)>

[SHIFTI+i<=1[->] Key.

clear I

Press the Apply (PF5) key to reflect to the
asking “Save servo gun parameter?”.

pressure table. It will prompt the message

If you press the Yes key, it will be saved and

reflected to the servo gun parameter of the currently selected gun number in the selected

table of either gravity or anti-gravity direction.

14:39:38 *xx AUtO tunning *** A:0 S:4

Serial number = 10000]-100]-[0]

Tunning method = GIGEI(EAD) . PC(Ch2)>

Dir. of moving-tip= <Grav.,Anti-grav.>

Command range/Inc.= [ 1~[ 1(A)

Squeeze matching rate = [ 95]%

=> No. 1 3 4 5

CKof[ ER][ 150][ 250][ 300][ 350]

FKaof[ 49][ 150][ 249][ 301][ 350]

RKof[ 49][ 150]] 249][ 301][ 350]

C-(A)[ 2 2][ 6.06][ 9.35][12.36][14.61]

F-(A)[ 2.1][ 6.06][ 8.89][11.86][14.09]

Complete!

Exeoute JMEYSN |
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3. SERVO GUN Parameter Settings

©® If you have selected the pressure tuning method to PC, it will be transmitted to the PC.

14:39:38 *x*xx Auto tunning ***

Serial number = [0000]-[00]-[0]
Tunning method = <{WIE(®RD],PC(Ch2)>
Dir. of moving-tip= <Grav.

,Anti—-grav.>
Command range/Inc.= [ ]~[ ](A%

Squeeze matching rate = [ 95]%

= No. 1 2 3 4 5
CKof[ ER][ 150][ 250][ 300][ 350]
FKof[ 49][ 150][ 249][ 301][ 350]
RKofl 49][ 150][ 249][ 301][ 350]
C-(A)[ 2.2][ 6.06][ 9.35][12.36][14.61]
F-(A)[ 2.1][ 6.06][ 8.89][11.86][14.09]
Complete!

Transmit to the servo gun para.? [Y/N]

>
SN Clear - Apply

4 [ATTENTION] ¢

® Because this function can only be used with the pressure gauge sold by HHI, consult HHI for
more details.

315 / HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Servo Gun

3.4. Saving Settings

After completing constant file,

1. Access [[PF1]: Service;, — T5:File Manager; — 75: Copy; Menu

2. Copy constant files of internal memory(ROBOT.C01, ROBOT.C00) into SRAM card.
As the result, it will be useful when restoring it as the initial state.
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4. Spot Welding & Data Settings

o,
L]

Servo Gun

When being welding using SERVO GUN, decide welding condition and sequence designating welding
condition and welding sequence which are recorded in Spot welding file (ROBOT.WSD).

4.1. How to use Spot Welding Data

Welding data recorded in Spot Welding File is only used when using Servo Gun. To adjust welding

condition and welding sequence is possible while processing playback. On playback, you can adjust
welding condition and welding sequence using the Hot-Edit function.

4.1.1. How to operate

(1) Select T[PF2]: System; — [4: Application parameter; — [1: Spot & Stud;

— I3
Servo-gun welding data(Cnd,Seq), .

15:65:20 +++ Spot Stud Weld +++ 4:0 512

D hir—gun welding data

1
@2 Seryo gun parameter
]

Seryo—gun welding datallnd, Seq)
D hir-gun equalizing parameter

servo—gqun Welding Datasd:0 5:72
I Sequence common data
22 Welding condition
32 Welding segquence
4: Tip dressing condition{Ho.B4]
5 Welding data copy

(3) Select the item to adjust.

4 [ATTENTION] ¢

® Spot Welding Data is not applied in case of using Air Gun.

Please refer to THi4a Controller Operation Manual; in case of using Air Gun.
® ROBOT.WSD File is possible to write only in SERVO GUN Use Environment.
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4. Spot Welding & Data Settings

4.2. Common Data Editing

Set up data which are applied commonly regardless of Spot Welding Sequence.

(1)

()

@)

(4)

W1 Error processing

Select the method to process the error occurred by not inputting WI even though designated
WI input wait item is over. The method is Wait or Robot Halt. In case of Wait, do not halt and
wait until welding complete signal is inputted.

GUN open to error stop

When abnormal or halt is occurred on welding working, terminate the welding execution
forcefully, open the Move Tip as Move Tip clearance, open the Fix Tip as Fix Tip clearance
and then halt it. Set up it as being effective only for this menu.

WI common use

In case of MultiGun, it sets up each WI signals to GUN1 and GUN2 commonly. However, it
sets up the parameter as [ENBL] in case of applying it to GUN1 and GUN2 as same WI
signal of 1 unit.

Rewelding counter

Perform welding again in case of Wl is not inputted during W1 input wait time. The frequency
of re-welding can be designated up to Max. 3 times. If Wl is not inputted after retrial as many
as the frequency of re-welding, generate error and follow the method-‘WI Error processing’.
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4.2.1. How to operate

(1) Select T[PF2]: System; — F4: Application Parameter; — [1: Spot & Stud; — 3:
Servo-gun welding data(Cnd,Seq); — [1: Sequence common data; .

(2) Below screen appears.

16:00:30 =+++ Common Data +=++
Wl Error processing =lait
GUW open to error stop =<D5SBL , [=ls
Wl common use = ,EMBL=
Rewelding counter = 0

(3) Itis moved to the item to set up and then select the item.

(4) Completing settings, press [PF5] key.

4 [ATTENTION] ¢

® Gun open when abnormal or halt is occurred is set up as [ENBL] only.
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4. Spot Welding & Data Settings

4.3. Welding Condition Editing

Spot Welding Condition sets up the pressure of Servo Gun and Welding Condition Output Data.
Welding Condition of Max. 64 units can be edited.

4.3.1. How to operate

(1) Select T[PF2]: System; — [4: Application Parameter; — T1: Spot & Stud; — 3:
Servo-gun welding data(Cnd,Seq); — 2: Welding Condition; .

(2) Below screen appears.

1601242 +++ Weld Condition +++ A:0 5:2
Humber =

Output data =[ 1]

Qutput tvpe =< Discrete, SEE

Squeeze force =[100](Kaf)
Lfter v10.07-30
Panel thickness=[ 0.0](mm)
Command offset =[ 0.0]{nm)

Select and Enter number. Press

(3) Input Welding Condition No. to edit.

(4) It is moved to the item to designate and then input Welding Condition Output Data and
pressure.

(5) Completing the settings, press T[PF5]; key.

4 [ATTENTION] &

® Welding Condition No. can be designated up to 1 to 63, and output data according to welding
condition can be designated up to 0 to 255.
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4.4. Welding Sequence Editing

Spot Welding Sequence sets up welding sequence when playback Spot Welding Function(SPOT).
Welding Sequence Editing of Max. 63 units is possible.

(1) Number
The welding sequence number to edit will be selected.

(2) Condition Signal Output (ENBL only)
Output Welding Condition No. when performing SPOT command.

(3) Squeeze Signal Output (DSBL only)
Squeeze Signal is not outputted.

(4) Welding Signal Output (ENBL only)
Output Welding Signal when performing SPOT command.

(5) WIWait (ENBL only)
Do WI Wait when performing SPOT command.

(6) Welding Sig. Wait Time
‘Welding Sig. Wait Time’ is the delay time from squeeze force correspondence to WI
detection. Therefore, WI input is not detected during the delay time though squeeze force is
corresponded.

(7) WIWait Time
This is wait time for WI. Setting this value as 0, it does Wait until W1 is inputted.

(8) Wait Time after WI

This is the time for wait completing welding after inputting WI. It sets up for common stick
detection. It is recommended to input the value over 0.3 sec(300msec) when using the stick
detection signal. However, if the value is big, it causes that welding time is longer and cycle
time is increased.

If Gun open time is shorter than this time, it is allowed to finish welding completion wait at the
same time of open completion. If it is set up as 0.0, it is allowed to finish wait at the same
time of starting open working.
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4. Spot Welding & Data Settings

step N(SPOT)

step N-1
Move Tip Squeeze
clearance correspondence Open start
i U Squeeze
Object maintenace U
Fix Tip X N N\ N\
clearance ,{:I
i a JANVAY 7N /\

Welding‘Sig.‘wait time
i
i
i
I

Welding condition ON

signal OFF
ON

Welding signal
OFF

< —> Sticking
WI wait time detect

Welding completionON —| : /

signal(WI) OFF

i
<o

Waiting time after Wi
|

Figure 4.1 Welding Sequence
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4.4.1. How to operate

(1) Select T[PF2]: System; — T4: Application Parameter; — [1: Spot & Stud; — 73:
Servo-gun welding data(Cnd,Seq); — [3: Welding Sequence; .

(2) Below screen appears.

16:02:31 #++ Weld Sequence +++

Humber =
Condition signal output =<D5EL, [Si=M:-
Squeeze signal output =«[sl, ENEL >
Welding signal output =<D5EL, (SN~
Wl wait =<[SEL, =&
Welding Sig. wait tine =[ 0.0]

Wl wait time =[10.0]
Waiting time after W =[0.00]

(3) Input Welding Sequence No. to edit.
(4) Itis moved to the item to set up and then set up Data.

(5) Completing settings, press [[PF5]; key.

& [ATTENTION] ¢

® ENBL/DSBL Settings of welding condition signal, squeeze signal, welding signal and W1 Wait
can not be changed.

® The pre-output function of welding condition signal on Servo Gun is not supported.

® Stick detection of a Servo Gun can be done only by external signal.
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4. Spot Welding & Data Settings

4.5. Tip dressing condition(No.64)

(1) Select T[PF2]: System; — T4: Application Parameter; — [1: Spot & Stud; — 73:
Servo-gun welding data(Cnd,Seq); — 4: Tip dressing condition(No.64); .

16:03:11++ Tip dress condition +4:0 5:2
Condition number B4

Output data =[]

Qutput type =<Discrete, =
Squeeze force =[100] (Kgt

Time for tip dressing =[ 0.0]

“elect and Enter number. Press

(2) Output Data
Set up data for Welding Condition No. 64 to output.

(3) Output Type
Put output type as binary number.

(4) Squeeze force
Set up Squeeze force to use for tip dressing.

(5) Time for tip dressing
Set up the time for tip dressing outputting welding condition No.64 signal.

step N(SPOT)

step N-1
. Squeeze
Move Tip Open start
clearance coorespondence Squesze p
Object U \ / __maintenance
Fix Tip
clearance \K} N N4 N 7
%ﬂ /\ / N\ / N\ /N
!
|
: Time for tip dressing
) "
ON
Condition Number 64
OFF

Figure 4.2 Tip Dressing Sequence
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Servo Gun

4.6. Data Copy

It is possible to copy the data of Spot Welding Condition or Spot Welding Sequence as other number.
Copy ‘Spot Welding Condition or Spot Welding Sequence designated from data number to copy’ as
‘Spot Welding Condition or Spot Welding Sequence designated from data number to be copied’.

4.6.1. How to operate

(1) Select T[PF2]: System; — T4: Application Parameter; — [1: Spot & Stud; — [3:
Servo-gun welding data(Cnd,Seq); — [5: Weding data copy, .

16:06:50

++x+ [ata Copy +++

Source number =[ 1]
Destination number =[ 1]

(2) Select data to copy and input data number to copy and data number to be copied and then
press [[PF5]: Execute; key.

/ "HYUNDAI 4-10

HEAVY INDUSTRIES CO.,LTD.



4. Spot Welding & Data Settings

4.7. Settings Save

After the constant file is completed,

access [[PF1]: Service; — '5: File Manager; — T5: Copy, Menu, copy Spot Welding

File(ROBOT.WSD) of internal memory into SRAM card and then you can apply the existing written
welding sequence to other controllers.
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5. GUNSEA PROGRAM WRITING Servo Gun

.
A O !

&

GUNSEA Function is the function detecting the Tip consumption caused by Tip abrasion by Tip
Dressing or consumption by Welding. When playback Spot Welding Step, welding quality is improved
because squeeze position is adjusted automatically by the consumption detected by GUNSEA.
GUNSEA movement is consisted of GUNSEA 1 Movement and GUNSEA 2 Movement.

When executing the GUNSEA 1 function, you can get the total amount of consumption pressing Fix
Tip by Move Tip.

When executing the GUNSEA 2 function, you can get the total amount of Move Tip consumption. It is
possible for GUNSEA 2 Movement to use the methods using either pressure detection or sensor
detection.

To get the consumption amount of tip, there are the methods using GUNSEA 1 and 2 and using
GUNSEA 1 only which is called Single GUNSEA 1 Method.

5.1. Parameter GUNSEA Function

(1) GUNSEA Function should set up parameter of 3 units as below,

GUNSEA GN= <servo gun num.>., SE=<search num.>, PR=<gun pressure>

(2) Servo gun num. : Input Gun No. to search.
(3) Search num. : Designate GUNSEA 1 Movement or GUNSEA 2 Movement.

(4) Gun pressure : Set up Command Pressure.
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5. GUNSEA PROGRAM WRITING

. How to operate GUNSEA Function (GUNSEA)

Teaching Method of GUNSEA 1
Select Gun No. to search it with R210.

Record the step on the position which opens Gun.

Press CMD key. Select T[PF3]: Etc.; . Search GUNSEA using Upt/Down| keys of Teach
Pendant or press Set key inputting Cmd. No= 396 as number.

Below screen appears.

1B211:26 #+6 M A N UA L +++ 40 5:2

PN-OOT [+] __ S/F:1/2 Spi25.00 W-095:-M
Robot :HX1BE-04, Baxes, lsteps

| MOYE P, 5=25%, 4=0, T=1

SPOT GH=1, CW=3, 50=1

GUMSES GM=1,5E=1,PR=50

GUWSES GM=1,5E=1,PR=50] Input Command?

=Cmd . Ho=3961
EINESY McUCRD iR

Svsten FEIIETAN

(5) Set up Gun No., Search No. and Pressure with cursor.
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Servo Gun

B Teaching Method of GUNSEA 2
(1) Select Gun No. to search it with R210.

(2) Record the step as Gun is open position near Correction Jig.

Photosensor

/ L e

‘ omectionda 1| || e
Gnd
1) GUNSEA 2 using Correction Jig 2) GUNSEA 2 by external input signal

Figure 5.1 Teaching Method of GUNSEA 2
#% In case of GUNSEA by external input signal, do teaching GUN near sensor to open position.

(3) Press CMD key of Teach Pendant. Select [[PF3]: Etc.; . Search GUNSEA using
Up1/Down| keys of Teach Pendant or press Set key inputting Cmd. No= 396 as number.

% Use IGUNSEA Command using GUNSEA Function by external input signal.
(4) Below screen appears.

16:15:18

vk MOA N LA [ #s

PH-O01[+] __ S/F:141 Spt26.00 Wo095:01
Robot :HX165-04, Saxes, lsteps

a1 MOYE P, 5=25%, 4=0,T=I1
GUNSEL GN=1,E=gl. PR=50 "_

Enter search Mo, 1
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5. GUNSEA PROGRAM WRITING

(5) Inputting Search No. as 2, press [SET] key.

PH-O01[+] __ S/F:141 Spt26.00 Wo095:01
Robot :HX165-04, Saxes, lsteps

a1 MOYE P, 5=25%, 4=0,T=I1
GUMSES GN=1, SE=Z, PR=R0

Svsten FEYICEIR

& [ATTENTION] &
@ Record GUNSEA 2 after recording GUNSEA 1 firstly.

(@ Teaching position should be teaching on the position that GUN is open and in the state that
pressure is undone.

€ Teaching position of GUNSEA do teaching in the state of opening GUN over 5mm.
€ In case of teaching in the state of pressing, error can be occurred when playback "E0171
Gun open time is over..

3 This is the environment performing GUNSEA 1 only in case of setting up the value except 0 of
Move Tip Consumption rate(%) at the SERVO GUN Parameter settings.

€ In this case, calculate the consumption amount of Move Tip and Fix Tip by GUNSEA 1 only.

& TE1326 Invalid environment of GUN search2; error is occurred when performing GUNSEA
2.

€ When performing consumption off by GUNSEA 1 only, calculate it by dividing the total
amount of consumption detected by GUNSEA 1 as the rate which is set in the SERVO GUN
Parameter.

TE1306 GUNSEA Reference position is undone.; error is occurred when performing GUNSEA
without recording GUNSEA reference position.
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Servo Gun

B Single GUNSEA 1 Consumption Off Function

(1) Single GUNSEA 1 Environment Settings
Set up Move Tip Consumption/consumption rate (%) in the SERVO GUN Parameter. If this
rate is set up as 0, the environment needs to use both GUNSEA 1 and GUNSEA 2.

(2) Calculating the consumption

Calculate it dividing the amount of total consumption of the Tip calculated by GUNSEA 1 as
the rate of Move Tip and Fix Tip.

Total consumption * Movetip consumption %

Move Tip Total consymption

Fix Tip . —Fl

Total consumption - Move tip consumption

Tip which has no consumption Tip which has consumption

GUNSEA Referance Position Record GUNSEA 1

Figure 5.2 Calculating the consumption amount of Single GUNSEA1
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5. GUNSEA PROGRAM WRITING

5.3. Playback of GUNSEA

5.3.1. Playback of GUNSEA Function

The gun search operation is composed of gun search operation 1 and 2 as shown below. To operate
the gun search, set the [[PF5]: Cond Set; — [[PF1]: AppliCnd; — [5: Gun search Ref.point
record; to OFF and calculate the wear-off of the electrode through playback.

B Executing process of GUNSEA 1 Movement
(1) Reach it as record position of step.

(2) In case of executing GUNSEA without recording GUNSEA Reference position, display the
error message-“E1306 Base position data is not recorded.” and then halt it.

(3) Clear the tip consumption-fix tip Monitoring.

(4) Press Fix Tip by Move Tip.

(5) When pressure identity is detected, detect the total amount of consumption and execute
open movement. The total amount of Tip consumption = Detecting position of pressure
identity — GUNSEA 1 Reference position.

(6) When being open up to record position of step, move to next step.

(7) In the SERVO GUN Parameter, calculate the consumption amount of both Move Tip and Fix

Tip with GUNSEAT1 in case of the value ‘Move Tip Consumption rate(%)’. In the process,
GUNSEA2 can not be executed.

+100

Movetip consumptian = Total consumptiar detectedby GUNSEA x Movetip consumptian
Total consumptian (%)

Movetip consumption

Fixtip consumption = Total consumptio beforedetectingit withGUNSEA x100—
Total consumption(%)

Teaching of GUNSEA1 Playback of GUNSEA1
Teaching position_, Pressure—— > GUN open
approach
— —
Tip wwhas no Tip which has ....
consumption consumption L Total

Figure 5.3 GUNSEA 1 movement
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Servo Gun

B Executing process of GUNSEA2 Movement

(1) Reach it as record position of step.

(2) In case of not executing GUNSEAA1, display the error message-“E1307 Gun search program
is abnormal.” and then halt it.

(3) Press search-correction jig with Move Tip.

(4) When pressure identity is detected, detect the total amount of Move Tip consumption and
execute open it.
% In case of GUNSEA by external input signal, when sensor input is detected, detect the
consumption amount and open it.

Move Tip Consumption = Detecting Position of Pressure Identity— GUNSEA Reference position
Fix Tip Consumption = The total consumption detected by GUNSEA1- Move Tip Consumption

(5) When open is completed, Move Tip and Fix Tip Consumption are updated.

(6) Move to next step.

Teaching of GUNSEA2 Playback of GUNSEA2

Teaching position Pressu GUN open
approach

Tip wr&bh)has no

consumption

Tip which has © ! Move tip consumption
consumption '

\
\
\

Correctlom

) N fa—

Figure 5.4 GUNSEA 2 Movement
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5. GUNSEA PROGRAM WRITING

Executing process of GUNSEA 2 by external input signal
Reach it as record position of step.

In case of not executing GUNSEA1, display the error message-“E1307 Gun search program
is abnormal.” and then halt it.

Move Tip is approached as search speed and switching phototube contact signal.

When signal is detected in phototube, detect the Move tip consumption and execute open.
Move Tip Consumption

= Detecting Position of Pressure Identity - External Input GUNSEA2 Reference position
Fix Tip Consumption

= The total consumption detected by GUNSEA1 - Move Tip Consumption

When open is completed, Move Tip and Fix Tip Consumption are updated.

Move to next step.

4 [ATTENTION] ¢

GUNSEA should be executed after recording reference position.

When playback by step forward/backward of manual mode, GUNSEA is not executed
regardless of T[PF5]: Cond Set; — T3: Funcin step GO/BACK

The monitored amount of Fix Tip displayed on SERVO GUN monitoring screen after
adjusting the consumption with the gun search, refers to the distance from the reference
position designated at axis constant to Fix Tip.

Executing GUNSEA2 not executing GUNSEA1 normally, display the error message-
FE1307 Gun search program is abnormal.; and then halt it.

GUNSEA Retry
In case of retrying it after being halted in the state of not completing GUNSEA movement,
retry GUNSEA step.

Detecting method for the consumption amount (Absolute value)

In case of executing GUNSEA after attaching the Tip which is longer than the length of Tip
performing GUNSEA Reference position Record, the consumption amount which is detected
can be the negative value.

Please refer to 5.4, GUNSEA Reference position Record; for GUNSEA Reference
position Record.

In case the amount of Tip consumption is bigger than "The amount of Max. Tip
Consumption of SERVO GUN Parameter;, when playback GUNSEA, the error message
- TE1314 Squeeze force delay time is over; can be occurred. In case the error is occurred,
exchange the Tip which is consumption or set The amount of Max. Tip consumption of
SERVO GUN Parameter; as small. Therefore, reset it.
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Servo Gun

5.4. GUNSEA Reference position Record

Record GUNSEA Reference position playback GUNSEA as 1 cycle. Before performing GUNSEA,

Reference position should be recorded.
After selecting GUNSEA Reference position Record of [PF5:Cond Set] / Application Condition as being

On, attach new Tip which is not worn, and then playback GUNSEA Program as 1 cycle.

% By recording the GUNSEA Reference position, the length from reference position of axis constant
to recorded reference position is monitored by the amount of Fix Tip consumption and it is possible to
confirm by the Servo GUN Monitoring Function.
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5. GUNSEA PROGRAM WRITING

5.4.1. How to operate

Before recording GUNSEA Reference position, you should attach new tip which is not worn and
execute it as below,

(1) Settings can be done in both manual mode and auto mode.

(2) After selecting T[PF5]: Cond Set; , below screen is appeared by selecting T[PF1]:
AppliCnd .

—

S8:074pplication Condition+ &:0 5:2
Convevor Oper=<[{Qgiell. Simulat,, Test>
: Search range =[NE]
: Search reference Pt. record=s ,0nz
: Spot welding =<[JR. Sa-0n, 5q0f f>
: Gun search Ref.point record=s ,0nz
: Qutput (D0} signal clear =<DSEL, B
D chift reaister clear =<0ZEL, -
* Emb.PLC mode=<Stop, [figeaas. F-Fun, Buns
* Servo hand sgueeze command =<0ff, §g-

[my]

i3 7:B9 +++ Condition set #++
1: Cycle type  =<IStep, [[84EE, Cont inus
2: Step go/back max.speedimm/s) =[ENE]
3: Func in step GO/BACK =<0ff [
4: Speed rate=[[[E] GunStep=<
51 Robot lock
B
7
8

00 00 =1 0 77 e 00 P —

(3) After setting "5: GUN search Ref.point record; as being On, select T[PF5]: End; .

(4) On upper part of screen, SW(Search Write) is reversed ad appeared as below,

[

] Sp:25.00 W:095:01
Fobot :HX1E5-04, Baxes, lsteps
S MOVE P, 5=25%, 4=0,T=1

Svsten FEICEIN

(5) After selecting Program that GUNSEA Function is recorded, playback it as 1 cycle.

(6) T[PF5]: Cond Set; — Set [5: Gun search Ref.point record; of F[PF1]: AppliCnd; as
being Off.
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Servo Gun

& [ATTENTION] ¢

After System Initialization or when rewriting GUNSEA Program, you should do GUNSEA
Reference position Record again.

Please record the gun search reference position once during the servo gun installation. Using
the servo gun can cause deformation. Unlike the initial recording of the reference position
with gun search, do not record the reference position with gun searach again. In this case,
the it can cause the reference position to change and change the calculation of the
consumption amount, making the existing welding program unusable..

When playback GUNSEA Function without recording GUNSEA Reference position, the error -
E1306 Base position data is not recorded; is occurred.

Recording GUNSEA1 Reference position at GUNSEA Reference position Record, the
consumption amount of SERVO GUN Monitor Screen is cleared when trying GUNSEA.

When recording GUNSEA1 Reference position, the amount of Fix Tip monitor displayed on
SERVO GUN Monitoring Screen means the length from the axis to reference position of
GUNSEA 1.
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5. GUNSEA PROGRAM WRITING

5.5. External Signal Input GUNSEA2 Function (IGUNSEA)

To measure the amount of Move Tip Consumption of Servo Gun, commonly robot moves the Tip. This
method measures the Fix Tip consumption that the robot measures pressure of GUN using solid jig
fixed outside. However, in case of stationary Servo Gun, the method using the jig for measuring
pressure is not useful because Servo Gun is not attached in robot. At this point, the function to be
available is external signal input GUNSEA2 function.

Phototube
(A,B Contact point selection Usable)

Moving side tip U /
DC24V

GND
Use the tip which has no

consumption when
recording the initial search

reference position
Fixed side tip /—\

Figure 5.5 External Signal Input GUNSEA2 Function

As you see above Figure, detect the position of bottom point of Move Tip tool inputting the signal that
the signal of phototube is changed from ON to OFF or converted from OFF to ON using the phototube
when Move Tip moves.
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Servo Gun

5.5.1. Execution Order

(1) Connect output of phototube to | signal. System Setup

(2) Do Teaching for Consumption Measuring - New tip preparation
Program. - Connect phototube output to | signal
GUNSEA Function should be follow the \
order. That is executing GUNSEA2 after
executing. GUNSEAA1. In case of External p 4
Input GUNSEA2(M74), this is used for ) i
measuring the amount of Fix Tip which is b ST el e Ll
'Sl'ir:r?aforgsin ccggeNti‘Euéizng I\7f74 %UUNNSSEQAI\  CUNSEA(GUNSEA 1)
Function should be used after GUNSEAT PRla Sl L LS S

-

(3) Do GUNSEA Reference position Record.

(4) Execute Welding Program. y
GUNSEA Reference position Record

(5) Executing GUNSEA Program, offset the p \

amount of tip consumption. [PF5] ConSet — Application Codition-
GUNSEA reference Position Record On.

v

GUNSEA program execution
\. J

!

'd N
[PF5] ConSet — Application Codition:

GUNSEA reference Position Record Off.
\

Welding Program Excution

If the consumption is big

!

GUNSEA Program Excution
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5. GUNSEA PROGRAM WRITING

& [ATTENTION] ¢

® Move Tip is moved as designated search speed, and target position of search is the axis
constant position of SERVO GUN.

® If | signal is not inputted up to target position on executing external signal input GUNSEA2,
the error- TE1320 Sensor doesn’t search operation. is occurred.

Teaching Move tip
position \
________________________________________ et U Input GUNSEA 2 < Phototube
(IGUNSEA)
Fix tip
Move tip
Fix tip

Search Target Position = Axis contant Position
= The position contacting the tip which has no consumption

Figure 5.6 External Signal Input GUNSEA2
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5.5.2. IGUNSEA Parameter

IGUNSEA GN=<gun num.>,SP=<search speed> D|=<input sig.>,DT=<detection log.>

Item Range Details

gun num. 1~2 Designate Gun No. to measure the consumption amount.

Gun axis designates movement speed when doing search

Sseaer:: 1.0~250mm/s | movement. Search speed by input signal is in the basis of safety
P speed and recommended speed is 10mm/s.
input sig. 1~44 ;I;(r)‘gjltube Output designates the number about accessed input
detection Designate the detecting level of signal.
log 0~1 When it is 0 = Low, detect it. (Normal High)

When it is 1 = High, detect it. (Normal Low)

& [ATTENTION] ¢

® When doing | signal On/Off settings, confirm T[PF2]: System; — [2: Controller
parameter; — 1: Setting input & output signal; —  T1: Input signal logic, .

® Assigned input signal logic is easy to set up the logic of phototube after setting up it as
‘Positive.”

® In case input signal logic is ‘negative’, the signal is outputted as high in the phototube.
However, the same signal is detected as Low.

Input Signal Logic of IGUNSEA | Signal Output Signal of the phototube when
assigned | signal On/Off detecting signal

On(1) When it is High, detect it. (Normal Low)

Positive
Off(0) When it is Low, detect it. (Normal High)
On(1) When it is Low, detect it. (Normal High)

Negative
Off(0) When it is High, detect it. (Normal Low)

/ HYUNDAI 516

HEAVY INDUSTRIES CO.,LTD.






6- Program ertlng Servo Gun

L
ey

&

Using SERVO GUN, it is teaching Spot Welding Step(Spot Welding Function-Step: SPOT is recorded)
or GUNSEA Step (GUNSEA Function-Step: GUNSEA is recorded.)

Before starting teaching, you should execute it as below,
B Confirm the completion of constant settings of Robot body.

B In case of recording reference position using GUNSEA1 and GUNSEAZ2, please execute
GUNSEA reference position record after attaching the Tip which is not worn.

B In case of teaching step, please confirm that the consumption amount is set up correcitly in
advance.

B In case of teaching Spot Welding Step, please you should use one-touch record function(This
is the operating function pressing [record]key while GUNLED of T/P is turned on)
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6.1. Selecting Gun No.
This is the function to select Gun in case of using MultiGun. You should select Gun to operate before

performing manual opening/closing and manual Gun pressure. Also, tool No. is changed automatically
by correspondence of Gun No. and Tool No.

6.1.1. How to operate

(1) Select Manual Mode.

(2) Inputting R210[SET], input Gun No. to select.

16:52:42 +++ M A H U A L +++  f:0 552

Enter gun number,

=R210,1
Svsten FEIICEIN Cond Set

(3) Gun No. and Tool No. are changed by Gun No. Correspondence Tool No. as below.

Spt2h.00 W05
IDd,_Baxes, Isteps

RIS Svsten FENCERRD Cond Set

& [ATTENTION] ¢

® When using Gun Change Function, you can not select Gun No. with R210.
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Servo Gun

6.2. Selecting Condition No. & Sequence No.

6.2.1. How to operate SERVO GUN Welding Condition No. Selection Function
In one-touch record, select Welding Condition No. recorded in Spot Welding Function(SPOT). Before
operating it, assign "Welding condition selection; at '[PF2]: System; — [2: Controller
parameter; — [11: f-key Settings; .

(1) This can be used in both manual mode and auto mode.

(2) In case Welding Condition is not selected, Welding Condition & Sequence is designated as 1.

T1 G Wd-0n
PH:OO01 [+] __ S/F:1/0 Sp:25.00 W:015:01
Robot :HX165-04, Baxes, lsteps

51 MOYE P, 5 NERE

BRI Svsten [FEIEEYR

(3) Press [f*] key simultaneously assigning "SERVO GUN Welding Condition No.; on Teach
Pendant.

(4) Atthe bottom of screen, you can input Welding Condition No.

i:0 5:2

PH- 001 [+]__ 5/F:1/0 Sp:2h.00 W-015:01
thutiH¥1BE—Dd, Sdaxes, lsteps

Enter spot welding condition Mo. (1-B4)
=WCHa=49
Service SR WATT
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6. PROGRAM WRITING

(5) Inputting corresponding No, Welding Condition No. is changed.

PN:001[+]__ S/F:1/0  Sp:25.00 ¥:095:01
Fobot tHX16
MOYE P, 5=2

Comp | eted!

Svsten FEYICEIR Cond Set
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6.2.2. How to operate Welding sequence selection Function

When sing one-touch record function, select Welding Sequence No. recorded in Spot Welding
Function(SPOT). Before operating it, assign "Welding sequence selection; at [[PF2]: System;
— T2: Controller parameter; — [11: f-key Setting

(1) This can be selected in both manual mode and auto mode.

(2) In case Welding Condition is not selected, Welding Condition & Sequence is designated as 1.

D
Sl el

16:E9:0R

wrx WA N LA L +s

Svsten FEIITIR

(3) Press [f*] key simultaneously assigning "Servo gun welding sequence No.; on Teach
Pendant.

(4) Atthe bottom of screen, you can input Welding Condition No.

T
Sl el

PH- 001 [+]__ 5/F:1/0 Sp:2h.00 W-015:01
Robot tHX165-04, Haxes, lsteps

Enter spot welding sequence Mo, (1 - B4)
=W5Ho=9
Service SR WATT
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(5) Inputting corresponding No, Welding Condition No. is changed.

Spi25.00 W:015:09
Bawxes, lsteps

Completed!

Svsten FEICEIN

6. PROGRAM WRITING
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Servo Gun

6.3. SERVO GUN Manual Open/Close

In manual mode, perform opening & closing of Servo Gun Axis. Through this simple operation, it can
move Servo Gun to the position of Large Stroke or Small Stroke. It offers convenience for teaching
operation.

6.3.1. How to operate

Before performing Manual Open/Close, assign T[PF2]: System; — [2: Controller parameter; —
F11: f-key Setting

(1) Jog on in manual mode and prepare running.

(2) Press [f] key simultaneously assigning [SHIFT] key and FSERVO GUN Manual
Open/Close; of Teach Pendant.

(3) Perform opening & closing same as below Figure.

[ | |eo

06
06
06

g
-

@0
@06

Large Stroke

Moving section when
doing manual Open/Close y

Small Stroke

Figure 6.1 SERVO GUN Manual Open/Close
¢ [ATTENTION] &
® Reaching Large Stroke or Small Stroke, halt it.
® After inputting controller supply, move to Large Stroke for the initial operation.

® Movement speed of Servo Gun Manual Open/Close is moved to [2: Step go/back
max.speed; of condition settings.

® While operating Servo Gun Manual Open/Close, it halts the movement by not pressing [f] key,
however, it doesn’t halt the movement by not pressing [SHIFT] key.
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6.4. SERVO GUN Manual Squeeze

In the state of limiting pressure in manual mode, it is possible to do manual squeeze of Gun or open it
up to Small Stroke. When teaching Welding Step, you should use Servo Gun Manual squeeze
because it is recorded in the state of being pressure.

6.4.1. How to operate

Before performing Servo Gun Manual squeeze, assign SERVO GUN Manual squeeze at [f] key to
assign itat T[PF2]: System; — T2: Controller parameter; — [11: f-key Setting,

(1) Select Manual Mode, prepare running and then confirm Jog which is ON.
(2) Set up pressure when performing Servo Gun Manual squeeze by R211 code.

(3) Press them simultaneously both [SHIFT] key of Teach Pendant and [f] key assigning
FSERVO GUN Manual squeeze;

(4) Perform pressure movement or open movement within Small Stroke range same as below
Figure.

Move tip
\ / Small stroke

Motion range

7 7 Z i Squeeze state

[

Fix tip

Figure 6.2 SERVO GUN Manual squeeze
& [ATTENTION] &
® Reaching Small Stroke or pressure to designated value, halt it.

® Limited pressure is set up by the value executed finally between the pressure of welding
condition designated in Spot Welding executed last or pressure designated as R211.

® In case designated pressure is not enough, it might be not moving. Therefore, set up enough
pressure.
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6.5. SERVO GUN Large Open by External Input Signal

This is used for moving SERVO GUN to Large Open position without operating Teach Pendant in auto
mode. In auto mode, operation of Servo Gun is not done by external input signal.

6.5.1. Assigning external input signal
Please refer to 2.2 Assigning Input Output Signal; for assignment method of input signal.
6.5.2. Assigning External Input Signal
(1) Confirm selected GUN No. of Servo Gun and then change it as GUN No. to change.
(2) Select auto mode. Turn running preparation on if it is not done.
(3) Input Servo Gun Large Open Signal to designated No.

(4) While the signal is inputted, Servo Gun moves to target position.

Final position = Large Open stroke
Large Open Stroke position

Move tip ,,,,, 6 ,,,,,
%— 8 B8 B8 B8

Figure 6.3 SERVO GUN Large Open by External Input Signal

Fix tip

(5) Target position of Servo Gun is the position designated by Large Stroke of parameter.
4 [ATTENTION] &

® When reaching Large Open Position, Tip is halted.

® Fix Tip does not move.(Equalizing movement does not perform)

® When SERVO GUN Large Open Signal is OFF, it is halted.

® [t can not use on Teaching Mode or Playback.

® When SERVO GUN Large Open/Small Open Signal are inputted at the same time, SERVO
GUN does not perform Open Movement.

® In case External Input Signal is inputted continuously, playback of program is impossible.
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6.6. SERVO GUN Small Open by External Input Signal

This is used for moving SERVO GUN to small open position without operating Teach Pendant in auto
mode. In manual mode, operation of Servo Gun is not done by external input signal.

6.6.1. Assigning External Input Signal
Please referto 2.2 Assigning Input Output Signal; for assignment method of input signal.
(1) Confirm selected GUN number of Servo Gun and then change it as GUN No. to operate.
(2) Select auto mode. Turn running preparation On if it is not done.
(3) Input Servo Gun Large Open Signal to designated No.

(4) While the signal is inputted, Servo Gun moves to target position.

Squeeze position Target position = Squeeze position

e 5 ) /NG y 0\
IR e

Figure 6.4 SERVO GUN Small Open by External Input Signal

Fix tip

& [ATTENTION] &
® When reaching Small Open Position, Tip is halted.

® Fix Tip does not move.(Equalizing movement does not perform)
® When SERVO GUN Small Open Signal is OFF, it is halted.
® |t can not use on Teaching Mode or Playback.

® When SERVO GUN Large Open/Small Open Signal are inputted at the same time, GUN
does not perform Open Movement.

® In case External Input Signal is inputted continuously, playback of program is impossible.
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6.7. JOG Movement

Pressing [AUX AXIS] key of Teach Pendant, auxiliary axis LED of upper part of Teach Pendant is On,
and pressing [Left/T1(Positive)], [Right/T1(Reverse)] key, you can do manual operation of Servo Gun
Axis. At this point, when LED is On, jog key of Additional-Axis is performed only. Therefore, jog
movement of robot is not available.

Jog movement of Servo Gun Axis moves regularly regardless of coordinate system. Jog Movement
Speed(Speed Level 8 Standard) is 25% of Additional-Axis Max. Speed. (However, it is limited as Max
250mm/sec)

When moving Jog, "W0108 In jog moving, Pressure exceeded!s in case actual pressure is bigger that
designated pressure.

€ [ATTENTION] &

® To operating pressure by teaching step or limiting pressure, "SERVO GUN Manual
squeeze; should be required. When moving Jog, it applies pressure limit.
Therefore, "W0108 In jog moving, Pressure exceeded!; is occurred in case the designated
pressure is rather low but Jog movement is available.
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6.8. Teaching of SPOT Steps

The position of SERVO GUN Axis is recorded as auxiliary axis by [REC]key of TeachPendant same as
Robot Axis.

6.8.1. Parameters of Spot Welding Function (SPOT)
Spot Welding Function sets up parameters of 3 units as below,

Spot Welding Function sets up parameters of 3 units as below,

SPOT GN=<gun num.>, CN=<weld.cond.num.>, SQ=<sequence num.>

(1) Gun num. [1 - 2] : Designate Gun No. to weld.

(2) Welding Cond. num. [1-63] : Designate Welding Condition No. that pressure and Welding
Condition Output Data are set up.

(3) Sequence num.[1-63] : Designate Welding Sequence No. that pressure signal and welding
signal existed/not existed etc. are set up.

[ATTENTION]

® When using Multi Servo Gun and selecting Gun No.(R210), Tool No. is changed
automatically. However, when selecting tool No., Gun No. at R29 is not changed
automatically.

® Spot Welding Function should be recorded as the first function of a step. If it is not recorded
as the first function, it is not executed. In case of recording it that GUN LED is ON, SPOT
command is recorded as the first function by one-touch record function. Also, consumption
offset is performed correctly.
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6.8.2. Parameter of Spot Welding Function(SPOT)

One-touch record function is the function registering SPOT command in the aggregate by pressing
[REC] key in the state that GUN LED is turned on. At this point, record position is recorded by
consumption offset of Tip.

Parameter of SPOT Command is same as below,

B Gun No. : Gun No. which is selected as Gun No. Selection (R210) is recorded.

®  Welding Cond. num.
Welding Condition No. which is selected as Spot Welding Condition Selection (SHIFT+f*) is
recorded. (Refer to Manual Spot Welding Condition Selection.)

B Sequence num.
Welding Sequence No. selected as Spot Welding Sequence Selection(SHIFT+f*) is recorded.
(Refer to Manual Spot Welding Sequence Selection.)
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6.8.3. How to operate

(1) Select Manual Mode.

(2) Select Spot Welding Condition& Spot Welding Sequence.

(3) Set pressure with Squeeze force setting (R211).

6. PROGRAM WRITING

(4) After contacting Fix Tip on the workpiece by robot jog movement, press the workpiece to
weld by Servo Gun Manual squeeze Movement.

(5) Confirm it by pressing [GUN] key that GUN LED of TeachPendant is turned on.

(6) Recording Step by pressing [REC] key, below screen apears.

51 WOVE P,5=25%, 4=0,T=1

52 WOVE P,5=25%, 4=0,T=1
SPOT_GN=1,CN=1, EU=]

.

PH:001 [+]__ 5/F:2/1

Spi26.00 W:015:01

Hobot tHX1E65-04, Baxes, Zsteps

Svsten FEIITIR

(7) Perform pressure release and opening for Move Tip by SERVO GUN Manual squeeze

Movement (SHIFT + f*).

(8) Move robot to next step record position.

Move tip

\/

Small

N

stroke

A

Vi

YL

~

A

— 8

~

Fix tip

1@ G

(4)

®)

(6)

)

8)

Figure 6.5 How to operate Teaching in order for Servo Gun
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& [ATTENTION] &

® When recording one-touch, the record of Spot Welding Function should be recorded by
one-touch record only because the position offsetting the amount of Tip value. In case of not
recording one-touch, it records the position of step without offsetting the amount of Tip
consumption.

® In case of recording & adjusting welding point, you should apply low pressure to prevent the
welding object from distortion by pressure when operating Servo Gun Manual squeeze.

® In case of not applying Servo Gun Manual squeeze by low pressure, move the position of Fix
Tip to prevent the welding object from bending in pressure state and then operate it.

® In case of adjusting Step recording SPOT command, it is adjusted to the position considering
the consumption amount automatically.

(0) (X) (X)

Welding Object

o

[

In case teaching position and In case teaching position and
squeeze force are appropriate squeeze force are inappropriate

Figure 6.6 Example of Step Teaching
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6.9. Servo gun open teaching

This function is only valid from the versions of which the ¥ main software version is 20.01-04
or after of the Hi4a controller.

The servo gun open teaching is the method of contacting only the Fix Tip to the spot welding
workpiece when the panel thickness is registered to the welding condition. This method can save a

considerable amount of teaching time compared to the existing teaching method be eliminating the
teaching step of Move Tip location.

6.9.1. Effectiveness setting of servo gun open teaching

(1) Select T[PF2]: System; — T1:User parameter; .

O0:10:06++ User configuration ++4:0 5:2

13:Callision sensor
{1)Sensaor = ,Stop>
(218ignal logic = .Hegat ives
14:FIF0) Function
{1)4pplication Mo, =, 20EL, 1E4>
. | nf—-Set =

{2)Program = [
15:Ext-update PBack prog =]

16:When STOP,manual operat "a=<DSEL, [Sisl=-
17:Make prog. diagnosis 1ile=<{E=sl, ENBL>

(1)Progran =[|JJI (2itile no =[Jl
18: Record for s , ENEL=

(2) 18: Record for servogun open to ‘ENBL’.
& [ATTENTION] &

® When the “Record for servogun open” set to ‘DSBL’, the servo gun open teaching cannot be
executed.
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6.9.2. Panel thickness registration

Because the servo gun open teaching uses the panel thickness that has been saved beforehand, and
calculates the location of the Move Tip, the panel thickness must be registered.

You can register the panel thickness by directly entering the values or by using the pressure teaching
method.

(1) Select T[PF2]: System; — [4: Application parameter; — '1: Spot & stud; — F3:
Servo gun welding data (condition, sequence); — '2: Welding condition .

00:10:50 +++ Weld Condition +++ A4:0 5:2
Humber =

Output data =[ 1]

Qutput twpe =< Discrete,SIEE =
Squeeze force =[100](Kaf)

Sfter v10.07-30
Panel thickness=[ 0.0](mm)
Command offset =[ 0.0] Crm)

Press

(2) Set the value of panel thickness and command offset.
B Panel thickness: Enter the value when you want to manually enter the value.

B Command Offset
This is only effective when the servo gun open teaching is set to ‘Effective’. If you set to
any non-zero value, it will ignore the the offset set value of the set command value in the
servo gun parameter, and apply the set value from this location.

(3) When you want to automatically register the panel thickness, you can use the manual
selection function for the welding condition. (Use the user key setting to assign the F key.)

0212224+ M A& N U A L 4+ A0 522

T1 G Wd-0n

PH=OO01 [+] __ S5/F:241 Sp:25.00 W:015:01
Robot :HX165-04, Baxes, Zsteps

51 MWOVE P, 5=25%, 4=0,T=I1

52 MOYE P,5=28%,4=0,T=1
SPOT GN=1,CH=1, 5u=1

Enter spot welding condition Mo. (1-B4)

Svsten FEIITIR

(4) Select the welding condition number.
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(5) With the ‘GUN’ LED on, press the ‘REC’ key while the servo gun is applying the pressure to

the panel.

©%°

30

(6) When you press the “REC” key in the pressuring condition, it will prompt the message

asking “Change the thickness in weld Cnd.?".

ST MOVE P,S=25%,A=0,T=0
S2  MOVE P,S=25%,A=0,T=0
SPOT GN=1,CN=9,SQ=1

14:39:38  xxx M AN U A L #xx

PN:102[*]_ S/F:0/0  Sp:25.00 W:09S:01

Change the thickness in weld Cnd.? [Y/N]
>_
System GEIALN Cond Set

6-19
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(7) Select Yes and register the panel thickness. When you enter the applicable welding
condition menu, you can check the changed panel thickness.

O0:17:16 +++ led Condition +++ 4:0 5:7
Humber =

Output data =[ 1]

Qutput twpe =< Discrete,SIEE =
Squeeze force =[100](Kaf)

Sfter v10.07-30
Panel thickness=[ 3.0]C(mm)
Command offset =[ 0.0] Crm)

Press

& [ATTENTION] ¢

® Register the panel thickness after checking the welding condition number to set. If you
select the welding condition to register the panel thickness and teach the thickness with
the pressure, it can change the panel thickness to a new value.

® \When the measured value exceeds the maximum permitted plate thickness set in the
servo gun parameter, it will generate an error, and the panel thickness will not be
registered to the step recording and welding condition.

tax move tip consumpt|on(mm)—
Max fix tie consumption (mm)
Move tip change consumstion
Fix tip change consumption
Press speed (mm/sec)

Command of fset (mm)

Gun = <[, Stationary> Coord.=[ 0]
Move tip consumption rate(®)= [ 0]
Maximum al lowed thickness(mm)=[ 5.0]

Enter number and press [SET]

>[0.0 - 20.0]
|
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6.9.3. Teaching method If the panel thickness is not registered, you must at
least once initially apply the pressure to register the panel.

(1) If the panel thickness is not registered, you must at least once initially apply the pressure
to register the panel.

(2) From the second teaching, you can proceed the teaching by letting only the Fix Tip touch
the panel and keep the Move Tip open.

Register panel thickness =» Teach servo gun opening
Work method of same panel thickness

(3) If there are several types of panel thickness to weld, register the several panel
thicknesses to the welding condition, and select/teach the panel thickness by selecting the
welding condition that fist the panel thickness.

Weding condition 1 Weding condition 2 Weding condition 3
Pressrue = 150kgf Pressrue = 350kgf Pressrue = 100kgf

Panel thickness = 30mm Panel thickness = 60mm Panel thickness = 5Smm
Command OFFSET = 5mm Command OFFSET = 5mm Command OFFSET = 3mm
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As shown below, record the Fix Tip in open condition while changing the welding condition.

I XEXEIXXEX]

Lo

Selcted as welding
condition 1

Change to welding
condition 2

Change to welding
condition 3

B i
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7. Program Playback Servo Gun

7.1. System Setting

It shows the SERVO GUN axis and Robot axis’ movement when the step is playback.

m  Shift (Consumption offset function excepted)
All the functions for Shift(Offline, Online, Search, Palletize) are applied only to Robot, and

SERVO GUN axis is moved to the recorded location.

B Coordinate change
The movement components for Robot are changed but SERVO GUN axis is not changed.

B Relative Program call function application
The Robot’s opponent location is separately applied and shifted.

B Mirror image
It is applied only when the selected Additional-Axis’ components are on the running axis. The

SERVO GUN axis is not related.
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7. Program Playback

7.2. Spot welding function playback

The playback of the spot welding function is operated same as below,

Move tip

\/ \/
Move tip Clearance \ / l \ / %
i

Fix tip m

(1)

)

@)
(4)

©®)

Step N-1 Step N(SPOT) Step N

7

v
Fix tip Clearance ! T m m

~

Record position

Figure 7.1 Spot welding playback

When you playback the SPOT recorded step-welding step, the Move Tip moves from the
former step location as much as the Move Tip clearance on the record position and, the Fix
Tip moves as much as the Fix Tip clearance on the record position. When this procedure
occurs, the Move Tip and the Fix Tip’s location are determined after compensating each
Tip’s consumption amount. These Tips will be arrived simultaneously from the clearance
location to the pressure location.

The Move Tip and the Fix Tip move to the step’s record position as much as each
Clearance.

Apply pressure with the set amount.

When Welding complete(W1) is entered, the Move Tip and the Fix Tip are opened as much
as each Clearance.

Move to the next step.
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& [ATTENTION] &

When playback step Forward/Backward in the manual mode, without regard to the option
status, T[PF5]: Cond Set; — [3: Func in step GO/BACK} , always carry out.

In case of the ROBOT GUN, when the spot welding function recorded step is playback, shift
as much as the Move Tip and Fix Tip’s consumption amount on the tool coordinates then
playback.

In case of Stationary GUN, when the spot welding function recorded step is playback, shift as
much as the Move Tip and Fix Tip’s consumption amount on the user coordinate system then
playback.

Without recording the GUNSEA's reference position, spot step’s playback is possible

In case of playback a step that doesn’t have spot welding function record, it reaches to the
original record position without consumption compensation.

When using the multi SERVO GUN type as a robot gun, if the step condition’s tool number
and spot welding function’s gun number are not accord with the tool number(G1—-TO,
G2-T1), error message, "E1308 Tool No. of selected step is wrong,; appears.

In case of using multi servo gun type as a Stationary GUN, an error doesn’t occur although a
tool number and a gun number are not accord with each other.
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7.3. Spot welding output method

7. Program Playback

You can restrict the output of pressure fulfilling and electric current signal without regard to the
designated welding sequence that has been confirmed when carrying out the spot welding function.
This function is useful to confirm a teaching location.

Output
method Contents
Wd-On It fulfills all welding sequence designated on the spot welding function.
It fulfills welding sequence except electric current signal.
Sg-On You can identify the pressure location because the W1 Wait is happened while
maintaining the pressure.
Sq-Off Pressure motion, electric current signal output, WI wait are not carried out.
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7.3.1. How to operate
(1) The setting is possible in both the manual and auto mode.

(2) After selecting T[PF5]: Cond Set; , if you select '[PF1]: AppliCnd; , below screen
appears.

O0:51:53 +++ Condition set +++ A:0ES:7 00:51:E9+4pplication Condition+ &:0=5:72
D Cvcle twpe  =<15tep, ISR, Cont inuz 1: Convevor Oper=<{{[giEl. Simulat,, Tests
Step go/back max.speedimm/s)  =[ENE] 2: Search range =[]
Func in step GOJBACK =<0ff, @, | On= * Search reference Pt. record= Lon=
Speed rate=[[E] GunStep=<Esl, ENBL> : Spot welding ={[AER. S0-0n, Sq0f >

3
il
Robot lock ,ENBL= 5: Gun search Ref.point recaord= L0z
,EHBL> B: OQutput{DO) sianal clear =<DSBL, =
7 L
g
g

Servo gun lock

D Shift register clear =<[5EL, =
* Emb . PLC mode=<5top, [feeans . F-Fun, Fun:=
: Servo hand squeeze command =<0ff, Q=

Interpolation base =<{Foifaell. 5—tool>
Select user coordinate =[JE!

1:
2
3:
A:
5:
G:
T
a:

53 |SHIFT]+[<-] [->] Key, :
. Cond Set

(3) After selecting pertinent item in T4: Spot welding; , select T[PF5]: End; .
(4) In accordance with the selected item, the state is appeared on the upper part of a screen.

(@] In Wd-On setting

D
S0 5l

n0:27:09

T1

wrx WA N A L aw

PH-001 [+] __ 5/F:24 Spi26.00 W-095-M
Robot :HX165-04, Baxes, Zsteps

| MOYE P, 5=25%, 4=0,T=1

52 WOVE P, 5=28%, 4=0,T=1
SPOT GN=1,CN=1, 5i=1

Systen FEIIETIN
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(] In Sg-On setting

O0:27:28 +++« M & N U A L +++ A

PH-001 [+] __ 5/F:241 Spi26.00 Wo095:-M
Robot :HX165-04, Saxes, Zsteps

2| MOYE P, 5=25%, 4=0, T=1

52 WOVE P, 5=25%,4=0,T=1
SPOT N=1,CH=1, 5L=1

(] In SqOff setting

2001 [+] __ S5/F:241 Spi26.00 W-095-M
Robot :HX165-04, Baxes, Zsteps

| MOYE P, 5=25%, 4=0,T=1

52 WOVE P, 5=28%, 4=0,T=1

SPOT GH=1,CH=1, S0=1

Systen FEIIETIN

(5) Playback the step.
(6) After identifying the welding step location, set to the TWd-On, , certainly.

& [ATTENTION] &

® When you playback in "SqOff; set, after moving to clearance location without pressure, it
moves to the next step like below.
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Step N-1 Step N(SPOT)  Step N+1

v W

N\ A

Figure 7.2 SqOff playback
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7.3.2. Assignment of the Wd-On signal output

Without identifying the spot welding output method setting in the condition settings, by using the
external signal, the user can allocate the output signal to identify whether a current condition setting’s
spot welding output method is set to Wd-On. This function is, using external signal, to identify whether
the condition is possible to weld or not.

(1) Select the sequence of [[PF2]: System; — T2: Controller parameter; — [1: Setting
input & output signal; —  76: Output signal assigning .

00:28:59++ 00 5ig assignment ++ A0 512
Servo gun output methodiWd-On)= 75
Frequency count ACK = [ 0]
Palletize count ACK = [ 0]
Freq/Palletize count error = [ 0]

Count output Bit =B01[ 0] BOZ[ O]
BO3[ 0] BO4[ 0]
BOs[ 0] BOS[ O]
B07[ 0] BO3[ O]
BO3[ 0] BIO[ 0]

Robot lock status(Enable=0M)

Fieldbus trouble

Select and Enter number. Press

411 Forny g ey i ous

(2) Identify the number that has been allocated to the servo gun welding output method. When it
is set to O, it means that there is no allocation.

(3) In case of Wd-On, the signal comes out with On to the allocated port and, in case of Sg-on or
Sq-off, there is no signal.
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7.4. Tip dressing

7.4.1. Tip dressing function’s condition setting
B Welding condition / Welding Sequence
(1) Set the welding condition. About this, please refer to 3.3 Welding condition Edit.

(2) To use as a signal to drive the motor of the tip dresser, set the number of the welding
condition No. 64 that is exclusive for the tip dressing.

(3) Setthe "Tip dressing time; on the welding condition No. 64 that has been allocated for the
tip dressing.

B Signal’s connection.
(1) Allocate the welding condition signal.

(2) Connect the signal that is used for driving the tip dresser to the output signal of the welding
condition No. 64.

(3) About the allocation of the welding condition signal output, please refer to 2.2 Assigning
Input Output Signal; .
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7.5. Gun Unlock
7.5.1. Outline

7. Program Playback

This function is used only when replaying the program using the robot lock function.

Because in case of the robot lock status, all axes of the robot are not moved, So, when you playback
after setting the robot lock, pressures would not be in accordance with the presetted pressure. This
means the robot doesn’t playback any more. But although the robot lock is in <ENBL>, this function
makes the moves servo gun’s axis move normally except the other axes.

7.5.2. Functional outline

(1) Before playback the program, select T[PF5]: Cond Set; .

(2) To use the Gun Unlock function, set the robot lock in <ENBL> and servo gun lock in

<DSBL>.

bppliCnd

D0:03:29 +++ Condition set +++

oo -1 m M = LI M —

Cycle twpe  =<I5tep, [INI4EE
Step go/back max.speedinmis)
Func in step GO/BACK =<0ff,

Speed rate=[JE] GunStep= . ENBL=
Robot lock ==DSEL, (=N

Servo gun lock = ,ENBL=
Rec speed type=<BlneEimy. [%], [nm/s]=
Interpolation base =<zl S-tool>
Select user coordinate =[]

7-11
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7.5.3. Playback

(1) When returning to the auto or manual mode after completing the condition setting, the flowing
signal will be flashed on the upper screen.

(] In case of robot lock(Robot Lock<ENBL>, SERVO GUN axis Lock<ENBL>)

PH-001 [+] Sp:25. 00 W:095:01

Robot :HX165-04, Saxes, Zsteps
a1 MOYE P, 5=25%, 4=0,T=I1

52 MOYE P, 5=2RE,4=0,T=1

SPOT GN=1,CH=1, S0=1

PHzOO1[+] __ - Spi26.00 Wo095:-M
Robot :HX165-04, Saxes, Zsteps

2| MOYE P, 5=25%, 4=0, T=1

52 WOVE P, 5=25%,4=0,T=1
SPOT N=1,CH=1, 5L=1

Systen FEIIEIN

(2) When you playback in the robot lock, the axis monitoring on the teach pendant moves both
the robot and the servo gun. However, both of them are not moved.

(3) In case of the gun unlock, the axis monitoring on the teach pendant moves both the robot
and the servo gun but, only the servo gun axis is actually moved.
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8. R code and Monitoring Function Servo Gun

.
A O !

o

8.1. Gun number selection (R210)
When you use the multi servo gun, you can use this function to select a gun. Before the manual
open/shut and pressure of the servo gun, it is used to select a gun to operate. In case of changing the

number of a gun, the tool number will be changed to accord the gun number and the tool number. For
more details, please refer to  T4.1. Gun number selection;

8.2. Squeeze force setting (R211)
It designates the pressure for the SERVO GUN manual squeeze.
8.2.1. Operation

(1) Select the teaching mode.

(2) When you enter the R211+[SET], below screen is appeared.

Fnter gun pressure. [ 50 - 999 Jkaf

*H211, 100
Svsten FEIFCEIN

(3) After entering the pressure, push the [SET] key.

& [ATTENTION] &
® The pressure of the welding condition file is not changed.

® The pressure can not be set beyond the range of the servo gun parameter’s current pressure
table.
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8. R code and monitoring function

8.3. Moving-Tip Consumption Preset(R212) and Fixed-Tip
Consumption Preset(R213)

Using this function, you can designate the consumption of the Fixed and Move Tip as you want.
8.3.1. R212 Operation

(1) You can operate both in manual and auto mode.

(2) When entering R212+[SET], below screen is appeared.

Enter move tip consumption.(-10, — 10.)

*H212,0.00
Svsten FEIFCEIN

(3) After entering the Consumption, press the [SET] key.

8.3.2. R213 Operation

(1) You can operate both in manual and automatic mode.
(You can operate both in manual and auto mode.

(2) When entering R213+[SET], below screen is appeared.

Enter fiw tip consumption. (=10, - 10.)
>R213,0.00
Systen JEIIETIN

(3) After entering the Consumption, press the [SET] key.

& [ATTENTION] ¢

® \When the Moving-tip consumption preset (R212) is fulfilled, using this function, you can
temporarily set the current tip’s consumption as you want without GUNSEA process before
another GUNSEA execution.

® When the Fixed-tip consumption preset (R213) is fulfilled, the current Fix Tip’s consumption is
changed as you designate. Therefore, the reference position for the GUNSEA 1 and the Fix
Tip’s monitoring amount are changed.
(When the Fixed-tip consumption preset (R213) is fulfilled, the current Fix Tip’s consumption
is changed temporarily as you designate without GUNSEA process before another GUNSEA
execution.

5.3 / HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Servo Gun

8.4. SERVO GUN monitoring function
8.4.1. Operation time display

It indicates, in real-time, the Servo gun axis’ encoder, current, pressure, consumption and so on.

(1) Axis encoder
It indicates the encode value of the selected Servo gun axis.

(2) Axis Current
The present value indicates the feedback current flowing on the servo gun axis and the
command value indicates the current restrictive command current (A).

(3) Squeeze force

B Present value: It indicates the actual pressure that conversed from the return value in
Pressure-Current table of the servo gun parameter (Kgf).

B Command value: It indicates the conversed pressure value that changed from the
current command value in the command-current table (Kgf).

(4) Realistic squeeze force
It indicates the mean pressure between the pressure accordance point and the opening point
(Kdgf).

(5) Length
It indicates the distance between servo gun axis’ Fixed and Move Tips from the reference
position (mm).

(6) Consumption

B |t indicates the consumption amount of the Move Tip that is detected by the
moving-GUNSEA (mm).

B |t indicates the consumption amount of the Fix Tip that is detected by the fixed-GUNSEA
(mm).

(7) Monitoring data of fixed tip :
It indicates the displacement between the axis constant and the recorded location of the
GUNSEA 1 reference position (mm).
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8. R code and monitoring function

8.4.2. How to operate

(1) Select in order, [[PF1]: Service; — [1: Monitoring; — 3: Spot/Stud welding
Data; — "1: Servo GUN data; .

(2) If you select T1: Servo GUN data; , the following screen will appear. (In case of being
7display lines.)

i:0 5:2

O0:33:15 +++ M & N A L +++

PN:ﬁDI[*]__ 5 F:24 Sp:2G6.00 W-095:-01
52 MOVE P,5=CRE, A4=0,T=1
SPOT GN=1,CH=1, Si=1

<15ervo GUM Datax Current Command
bwis encoder =x 0000000 = 00000000
bwis current == 0.00 : 0,00
Squeeze force =x 0,00 : 100, a0

(Fealistic squeeze faorce): 0.ao
Lenath == 0.0o : 0,00

Consumpt i on=smove : 0,00 fixed: 0,00

BRI Svsten [FEIEEYR

(3) If you press SHIFT + |, you can get the information about the Monitoring data of fixed tip.

Hd—Cin

PN:OD1[*]__ S/F:2/1  Spi25.00 W:01S:01
2 MOVE P,S=25%, 4=0,T=]
SPOT GWN=1,CH=1,50=1

<15ervo GUN Data> Current Command

Axis current => 0,00 0,00
Souesze force = 0,00 : 100,00

(Realistic squeeze forcel: 0.00
Lenath => 0,00 0.00

Consumpt i on=>move. 0.00 fixed: 0,00
Monitoring data of fixed tip 0,00
I

awstem
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9. Troubleshooting and Errors

9.1. Troubleshooting

Following errors may occur during the operation of SERVO GUN including the function of

Additional-Axis.

When E0103 ~ E0108 errors occur,

the Encoder and/or the main body’s wiring & connections may have some problems.

To solve the problems, refer to THi4a Controller Maintenance Manual.

Code E0103 (o AX) Enc Err:Process time over

Cause | Encoder data is not received within communication processing time.
Action | Referto Hi4a Controller maintenance manual - 5.Troubleshooting
Code E0104 (o AX) Enc Err:Process time over

Cause | Data is received but it is not a specified form.

Action  Referto "Hi4a Controller maintenance manual - 5.Troubleshooting
Code E0105 (o AX) Enc Err:Cable not connected

Cause  Communication is impossible because of encoder disconnection.
Action  Referto "Hi4a Controller maintenance manual - 5.Troubleshooting
Code E0106 (o AX) Enc Err:Bad input data

Cause | Data is received but it is not a specified form.

Action  Referto "Hi4a Controller maintenance manual - 5.Troubleshooting
Code E0107 (o AX) Enc Err:Bad bit sequence

Cause  Data is received but it is not a specified form.

Action | Referto Hi4a Controller maintenance manual - 5.Troubleshooting
Code E0108 (o AX) Enc Err:Encoder reset needed

Cause | Encoder data is out of the offset function application range.

Action | Referto THi4a Controller maintenance manual - 5.Troubleshooting
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9. Troubleshooting and Errors

9.2. Error Messages

Following errors may occur during the operation of SERVO GUN.

Code E0007  Sticking of weld detected
Cause . Sticking of weld signal is input when welding sequence ends
. - Check the sticking of weld detection signal.
Action oo
- Remove sticking of weld.
Code E0154  Tip consumption exceeded maximum.
Cause Total tip consumption detected by gun search is in excess of the max tip consumption set
in the servo gun parameter.
. - Check the max tip consumption of servo gun parameter.
Action :
- Replace the tip
Code E0155  Move-tip consumption exceeded max.
Cause Shift tip consumption detected by gun search is in excess of the masimum shift tip
consumption set in the servo gun parameter.
Acti - Check the max tip consumption of servo gun parameter.
ction .
- Repalce the tip.
Code E0156  Fix-tip consumption exceeded max
Cause Fixed tip consumption detected by gun search is in excess of the masimum shift tip
consumption set in the servo gun parameter.
Acti - Check the maxi fixed tip consumption of servo gun parameter.
ction .
- Repalce the tip.
Code E0171  Gun open time is over
Cause It took more than 5 seconds for the open time after applying pressure in spot welding and
gun search functions.
Acti - Check if the gun is deposited on weldment or if any interference occurs.
ction ) : )
- Check any deposit or interference of shift gun.
Code E0210  Fail of Init. of SVG Connection
Cause Initializing the servo gun connection failured as GUNCHNG ON is instructiond or manual
welding gun connection is instructioned.
, Check the DSP version is higher than 4.13. In case of lower version, make contact with our
Action f Co . . .
company to upgrade. Check if ATC connection is poor or if encoder power is not applied.
Code EO0211  SVG Servo On fail in time limit
Cause | Servo of servo gun is not ON within the limit time.
Action It is because ATC does not normally process encoder signal due to its poor connection.

Remove any foreign matters from ATC, and try again.
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Servo Gun

Code EO0212  SVG's Servo filter clear is failed
Cause | Filter clear failed during servo gun connection.
. Communication is poor between main board and servo board. Check the connection
Action :
between each board and controller. If no error is found, replace board.
Code E0213  SVG Servo Off fail in time limit
Cause | Servo is not OFF within the limit time while separating the servo gun.
Action = Check the condition of ATC connection. Replace the servo board.
Code E0214  SVG Encoder power is not connected
Cause | When processing the servo gun connection, the encoder power connection failed.
. Check errors in power control system of servo gun axis encoder, and replay the
Action X
corresponding part(relay, BD481).
Code E0215  SVG Encoder power off is failed
Cause | When separating the servo gun axis, encoder power separation failed.
. Check errors in power control system of servo gun axis encoder, and replay the
Action .
corresponding part(relay, BD481).
Code E0216  SVG Encoder data error
Cause The result of encoder receiving is abnormal in the processing of servo gun axis
connection.
Check the followings on the connected servo gun.
Action Check if encoder battery is discharged, and replace it if so.
After replacing battery, reset encoder first before retry.(Be aware that encoder offset reset
is required after encoder reset.)
Code E1036  Welding Interlock time is over
In case of srvo gun welding operation, welding competion(W1) signal is not input during W1
Cause | input standby in system/applied parameter/spot & stud/servo gun welding data(condition,
sequence)/welding sequence menu
Check the connection of current Welding signal /welding condition signal/welding competin
signal and relevant peripheral equipment. If errors occur, refer to “Processing without W]
Action | input” of system/applied parameter/spot & stud/servo gun welding data(condition,
sequence)/common data in instruction to determine whether to standby until welding
completion(WI) signal is input or stop the robot.
Code E1038 Can'trecord tip consump. position
c When calibrating the tip consumption and recording the position, robot is postured not to
ause . . .
calibrate the tip consumption.
Action Make sure that the robot posture for calibrating as much as the detected tip consumption

should not be out of working envelope.
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9. Troubleshooting and Errors

Code E1046  Gun is openning by external signal
Cause Automatic operation signal is input during manual operation of servo gun by external
signal.
Action | Complete the manual operation of servo gun before execution.
Code E1281  Detected welder error signal.
Cause | It occurs when welder error signal is input.
1) Inspect the welder power unit.
Action | 2) If you intend to ignore the signal, set the input of corresponding input signal of Arc
application as “Disable”.
Code E1306 Base position data is not recorded
This error occurs when playing a gun search function or spot welding function without an
Cause | execution of standard position recording for gun search after making a machine constant
file.
Action | Attach a new tip , and execute the standard position recording for gun search.
Code E1307  Gun search program is abnormal.
Cause This error occurs when executing gun search 2 without an execution of gun search 1, or
when playing spot welding function without a normal termination of gun search.
Action | Execute gun search 1,2 to detect tip wear before starting work.
Code E1308 Tool No. of selected step is wrong
This error occurs when the tool numbers corresponding to servo gun numbers are
Cause ' incorrectly specified during a step execution in which spot welding & gun search functions
are recorded.
Action | Match the tool numbers of step with gun search & spot function.
Code E1310 Squeeze force exceeded current LMT
This error occurs when current limit calculated from instruction pressure is in excess of
Cause -
current limit(IP) of servo amp.
Action | Lower the set pressure, or increase the capacity of servo gun drive unit.
Code E1311  Squeeze force exceeded overload.
Cause | This error occurs when the instruction pressure is in excess of overload detection level.
Action | Set a lower pressure in expectation of overload error.
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Code E1312  Squeeze target is out of workspace
Cause This error occurs when result of servo gun pressure position(object position) is out of robot
working envelope.
Action | Change the robot posture, and record it.
Code E1313  Squeeze data out of range in table
C This error occurs when the set pressure in welding condition data of spot welding
ause . : .
function(M72) is out of the set pressure range in pressure table of servo gun parameter.
Action ' Lower the set pressure
Code E1314  Squeeze force delay time is over
Cause This error occurs when the detected tip consumption is larger than the maximum tip
consumption of servo gun parameter
Action Replace the tip, or if necessary, reset the maximum tip consumption of servo gun
parameter to an adequate value.
3% (Note)
® When the Tip consumption is greater than fthe max. tip consumption of SERVO GUN
Parameter,; the error message 'E1314 Squeeze force delay time is over; can occur
during the execution of GUNSEA. If this message shows up, Tips should be replaced or, if
necessary, ['the max. tip consumption of SERVO GUN Parameter; should be
reconfigured with a right one.
Code E1320 Sensor doesn't search operation.
This error occurs when sensor does not work even after the robot moved to the target
Cause  position during wear detecting work with a sensor in a servo gun searching function or
robot equalizer function for fixed tip consumption searching.
1) Check if a sensor is working when tip approaches the sensor.
Action | 2) Check the connection and connector.
3) Check if the sensor contacting point is correctly specified.
Code E1326 Disable environment of GUN search2
Cause The environment is set to calibrate the gun wear only with gun search 1. In this case, the
error occurs when executing gun search 2.
. Set the environment to calibrate the gun wear by using gun search 1,2. Set the move tip
Action . o . .
consumption rate(%) to be 0 in a servo gun parameter setting.
Code E1348  Time out of connection complete.
Cause | Connection of welding gun is not completed within the specified time.
Make sure to send the confirmation signal of welding gun to controller when completing the
Action | connection of automatic tool exchange device. Be sure to program it so as to execute
GUNCHNG ON, instruction after welding gun completes connecting to ATC.
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9. Troubleshooting and Errors

9.3. Warning Messages

Following warning messages may occur during the operation of SERVO GUN.

Code WO0105 Tip consumption exceeded limit!

Cause It occurs when total tip consumption detected with gun search is in excess of tip exchange
wear set in servo gun parameter.

Action | Inspect the unfixed tip and fixed tip consumption, and replace the tip.

Code W0106 Move-tip consumption exceeded LMT

Cause It occurs when unfixed tip consumption detected with gun search is in excess of unfixed tip
exchange wear set in servo gun parameter.

Action Inspect the unfixed tip, and replace the tip.

Code WO0107  Fixed-tip consumption exceeded LMT

Cause It occurs when fixed tip consumption detected with gun search is in excess of unfixed tip
exchange wear set in servo gun parameter.

Action Inspect the fixed tip, and replace the tip.

Code W0108 In jog moving, Pressure exceeded!

Cause It occurs when actual value of pressure is in excess of set value in manual pressurizing.
Here operate the servo gun axis in the opposite direction.
Check if force is sufficiently set for the axis you intend to operate.

Action | Make contact with servo gun manufacturer because mechanical problem is anticipated in
servo gun.

Code W0109 Change gun No. to jog this SVG

Cause | The servo gun you intend to operate is different from the selected servo gun number.

Acti Servo gun should be operated by manual jog after being selected. Select the servo gun

ction . ; .

you intend to operate with R210 code before operating.

Code W0125 Disable position of connected SVG

c The position of servo gun attached by GUNCHNG ON instruction or instruction for manual

ause T . L :

gun connection is different from the one remained in its memory when separating.
It is normal if it occurs when servo gun is initially connected. If it occurs other than the

Action  initial connection, check the followings. It may occur if an incorrect servo gun is selected.

Thus, check this out. And check if encoder battery of servo gun is sufficient.
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