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1. Overview Welding Gun Change

| .
e |

&

1.1. Welding Gun Change Function Overview

Welding gun change function is for connection/disconnection of a robot and guns, when one existing
gun cannot complete all jobs or when servo guns should be disconnected and Air guns should be
attached. In other words, multiple tools can be used alternately.

When there is one servo gun change, no.3 becomes a Air gun. In other cases, the total number of
welding gun changes becomes the number of a Air gun. The following figure is the case of two servo

gun changes.

Gun#1
Servo Gun

Gun#3
Air Gun
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1.2. Main Functions

1.2.1. Main Function Specification

. Overview

Note
Main Function Specification
After After After After
V10.05-05 V10.05-09 V10.07-04 V10.07-27

Number of welding gun change(s) 2 3 5 7 9

Number of servo gun change(s) 1 2 4 6 8

Number of Air gun change(s) 1 1 1 1 1
Servo gun number 1 1~2 1~4 1~6 1~8

Air gun number 3 3 5 7 9

Air gun specification

Equalizer/equalizer-less option

Manual connection/disconnection function

Servo gun/Air gun simultaneous support

4 [CAUTION] &

® In the gun change mode, servo gun cannot be used as a fixed gun.

® When a Air gun (robot gun, fixed gun) is used, the Air gun is assigned to welding series no.2.
A servo gun is assigned to welding series no.1, and a Air gun to no.2.

® Refer to 2.2.4 for how to assign a tool number to each gun.

® In the gun change mode, manual tool change function (R29) cannot be used. Tool numbers

can be renewed only by the gun change function.
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Welding Gun Change

1.2.2. Function Features

Gun lock

By using the welding gun change function, a manipulator can control a robot and servo guns
separately. When servo guns are separated from a robot, gun-lock state does not allow the
servo gun axis to perform servo control.

Servo gun parameter setting
Parameters of servo guns to be changed can be set automatically by the manual/automatic
connection function of welding guns.

Manual connection disconnection
In the manual mode, welding guns can be connected/disconnected.

Teaching
Teaching of the welding gun change function is done separately to connection part and to
disconnection part of welding guns by using the manual connection / disconnection function.

Playback

Taught programs are automatically connected/disconnected by the connection /
disconnection command of a welding gun. When servo guns are disconnected, servo control
of a servo gun axis is not performed.

/ "HYUNDAI
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1. Overview

1.2.3. Manipulation Order

Initialize
Additional axis constant and parameter are set up. Servo parameter of servo gun to be changed is
set up.

v

Servo gun parameter creation
Pressure table and servo gun parameter are created for each servo gun by connecting /
disconnecting servo guns manually.

v

Input/output Signal Assignment
To make welding gun use possible, input/output signals are allotted. Input/output signals for servo
gun change are also allotted.

v

Teaching

Teaching for connection/disconnection part of guns are linked to GUNCHNG command by using the
manual connection/disconnection function for welding gun change.

Input/output Signal Assignment

To make welding gun use possible, input/output signals are allotted. Input/output signals for servo
gun change are also allotted.

v

Test operation
In the manual mode, test operation can be performed by the step forward/backward function.
Servo gun connection/disconnection state can be checked by gun number.

v

Continual operation
Convert to the automatic mode. If no abnormal state is checked in the test operation, operate gun
change in the auto mode.
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% 2 System Settlng Welding Gun Change

2.1. Hardware Structure

Terminal block and BD481 board should be installed and wiring should be done for the welding gun
change function, as follows. These are optional for Hi4a.

PCE BACK
_LosRisues) . ‘o
- P of W JAE a
[~ P{DC24Y ) M
. Terminal block
s F— -1 for welding gun
| - \ | change
| | g |
Al |
H \ r
Al 3]
0 Q| N :
AMPIHDEYZ ) I .
e - o
pe o= (O] Y | [S
() =3
~ /
I— ﬁ
=] /  }lc :

;i i W ‘ \
, NR7 BD430 basic I/0 board

Option board(BD481) for welding gun change

1) MAKER : HHI
2) TYPE : BD430baby
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2. System Setting

2.2. System Structure

Servo gun change system is for servo guns and Air guns. Number of changeable servo guns is
different according to main software version. In case of lower version, ask HHI for software version
upgrade.

2.2.1. Servo Gun + Servo Gun Structure

If a gun change system has two servo guns, one is assigned to gun no.1 and the other to gun no.2.

Servo Gun #1

Servo Gun #2

Gun Stand | | Gun Stand |

23 / HYUNDAI
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Welding Gun Change

2.2.2. Servo Gun + Air gun Structure

If a gun change system has one servo gun and one Air gun, the servo gun is assigned to gun no.1 and
the Air gun to gun no.3. However, this is only when the number of gun changes is 2 or less. In other
cases, the gun whose number is one more than the number of gun changes set in the initialization can
be assigned to the Air gun. The Air gun supports both an equalizer gun and an equalizer-less gun.

Servo Gun

Air Gun

Gun Stand | | Gun tand |

¢ [TIP] &
When ‘servo gun + hanger (for handling)’ structure needs to be changed,

® If there is one servo gun change, a hanger can be used as G2 (tool number 2). (In case of
gun change command input, gun number is no.2.)

® If there are two servo gun changes, G2 is assigned as a servo gun and does not support a
hanger. However, users can use G3 as a hanger instead of a Air gun at their disposal, if gun
change is performed like a Air gun. Users must be careful, because G3 is set as a Air gun,

"Pressure—Weldings signal is outputted, if teaching pendant screen and manual welding
command ([Shift]+[GUN]) or SPOT command are given to G3.
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2.3. Controller Setting

2.3.1. Initialize

(1) Robot type selection

00:09:00 +++ Ipitialize +++ A0

1: System format
: Hobot type selection

4: Setting usage of the robot
5: Pogitioner group setting

G: Endless axes setting
1: Serial encoder reset

2. System Setting

© H{130-02
: H¥165-00
* H{1B5-01
© H{165-02

0 Hi165-04
> HATER-05 (JAC model)

281 H{IEE-06 (kMT)

29: H{1BEE-07 (MTR)

a0: H{165300

3l HA1EES01 (JAC model)
32: HD1E5-00

Humber]

Previous

(2) Number of additional axes
Set number of additional axes. When servo gun change is used, number of servo gun axis
should not be more than 1.

00:18:14 +Hobot tvpe selections &4:0 5:2
261 Hx165-04
tdditional axes number = [l

Conveyor sync = <{igg. 1E4, 2E&>
Yibration control = <{if§§. OM>

00:15:14 +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

51 HH165-04

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
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Welding Gun Change

(4) Set number of servo gun changes. (Set servo welding gun change as available.)
Input number of servo gun changes in number of gun changes. Bit constant, rated rotation
speed and maximum stroke are parameters for gun no.1 (servo gun 1). Supported number of
changes is different according to the main software version, and “Gun Change” Setting
screen may be different from the following.

00:01:50 +Additional Awis(i)+ 40 5:7

bxis position: BO=[1] DSP=[1] Axis=[4]
bpplication  =<Traverse,[. Jig. Hand>
Gun Change =gl 1.2, 4,6,8>

Bit constant =
Rated FPM =[1000]
Max straoke =[

(5) Set additional axis servo parameters after Setting is completed.
All parameters including AMP type and AMP maximum current are set as parameters for gun
no.1 (servo gun 1).

O0:04:17F ++Addlaxis -
Encoder type
Encoder pulse

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

Comp | ete

(6) Complete initialization Setting. Turn the power on to restart the system.
4 [CAUTION] &
® After initialization, gun number and tool number are recognized as connected to servo gun 1.
® If initialization is performed when a servo gun is not connected, encoder disconnection
error(E105) occurs in a servo gun axis. In this case, set servo gun axis lock as ‘ENBL’ in

condition Setting, turn the power on and disconnect the gun by using the servo gun manual
disconnection function (R358.0).
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2. System Setting

2.3.2. Servo Gun Change Parameter Setting

If number of gun changes is set in additional axis constant setting, servo parameters of servo gun and
servo gun parameters can be set.

(1) Go to T[PF2]: Systems — T3: Machine parameters — "15: SVG change parameter
settings .

00:04:01++ Machine parameter ++ AI0E5:7
12: Servo parameter setting
13: Collision detection setting
14: Soft Floating

© 5¥G change parameter setting

G: Set reduce holding current

T: Jog inchina level setting

9: Accel /Deceleration time rate set’g
20: Motion mode setting

(2) "1: Servo gun constant settings is for motor specification of the servo gun to be changed.
F2: Servo gun servo parameter settings is for servo parameter Setting.

00:00:38+ Ext Axis Environment +4&:085:7
1: Servo gqun constant setting
27 Servo gun servo parameter setting

Number| /

Frevious

4 [CAUTION] &

® Servo gun change parameters are indicated only when Engineer Code (R314) is
inputted.

® Servo gun parameters not set in initialization should be set in servo gun change
parameter Setting.

0t / HYUNDAI
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Welding Gun Change

(3) Servo gun constant Setting
Integer constants for Gun1 is registered as the value already set in initialization. Set servo
gun integer constants for the other servo guns by using [PF4] or [PF3]. After Setting, press

[PF5].

O0:55:24 ++pddlaxis servo PRM+=+ A:0 5:2 00:55:29 ++Adddaxis servo PRAM++ 4:0 5:2

Encoder type =<0,1,2,8. 4= Encoder twpe =0,1,2, %, 4=

Encoder pulse =<1024, EiEE, 4096, 5192 Encoder pulse =<1024, EiEE, 4096, 8192=
Phase shift at zero =[ 30]deg Phase shift at zero =[  30]deg
Humber of poles =2, 4,6, Mumber of poles =2, 4,6, F>

Full scale current(im)} =[ 93.78]4 Full scale currentfIm} =[ 93.78]4

Current limit{lp) =[ B84.85]4 Current limit{lp) =[ B84.85]4

Overload detection level(lr)=[ 32.07]4 Overload detection levelilri=[ 32.07]A

Conplete

(4) Servo gun servo parameter Setting
When each sub menu is selected, servo parameters as many as the number of servo gun
changes and servo parameters for each servo gun can be set up.

Servoparameter setfing+4i0es:2
5 o loop gain

Position error level

Motor and encoder type

Current loop gain

bdocel _ Decel parameters
Softlimit

bdwis congtant

Encoder of fset

]
e R PR N —

4 [CAUTION] &

® Set values of soft limit, axis integer and encoder offset are indicated. Only parameters of
currently connected servo guns can be changed.

® Parameter Setting as seen above is also possible in the sub menu under ’3: Machine
parameter; . After connecting a servo gun of appropriate gun number, go to f[PF2]:
Systems — [3: Machine parameter; .

/ HYUNDAI -
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2. System Setting

2.3.3. Input/output Signal Assignment

Spot GUN disconnection

HEAW INDURIES CO,, LTD Automatic Tool Changer
User Control Panel

Gun connection no.

Gun manual connection require

Gun manual disconnect require

(1) Input/output signal use

B Spot gun disconnection
This signal outputs the state of welding gun whose electric signals such as encoder
power and motor current are all off. Mechanical separation of welding gun is made
possible by this signal.

H  Gun connection no.
This signal is an input signal which informs the gun number to be connected from outside
to the controller. This signal is used when the manual connection function through an
external input signal is in use or when gun number is set as 0 in GUNCHNG command.

B Gun manual connection require
In the manual mode, when ON signal is inputted in 1/O allotted to this number, the
process of welding gun connection begins. This signal has the same function as R358,1.

B Gun manual disconnect require
In the manual mode, when ON signal is inputted in 1/O allotted to this number, the
process of welding gun disconnection begins. This signal has the same function as
R358,0.

¢ [CAUTION] &
® Gun manual connection require signal can be used after welding gun selection signal is
inputted.

2o / HYUNDAI
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Welding Gun Change

(2) Output signal Assignment
Goto T[PF2]: Systems — [2: Controller Parameter; — T1: DIO Setting input & output
signaly — T6: Output signal assignings . Allot "Spot gun disconnections signal by
using [PF4].

Fieldous IDLE - 0
Spot gun disconnection
Battery drop{memory,encoder)

TITINT
=

Press

Clne Forn g RihE

(3) Input signal Assignment
Goto T[PF2]: Systems — [2: Controller Parameter; — T1: DIO Setting input & output
signaly — 7: Input signal assignings .
The following screen appears. Choose a spot gun selection signal among ‘Gun manual
connection require,” ‘Gun manual disconnect require’ and ‘Gun connection no.” and assign it.
Then press [[PF5] Completes .

D0:06:5%++ Dl Sig assignment ++ 4:0 5:2 00:07:0%++ Dl Sig assignment ++ &0 5072

Freg/Palletize count confirm [ Gun connection no.= B 0] BOZ[ pn

Freq/Palletize count preset = [ 0] = BO3[ O] EBO4[ O]
Freq/Palletize Reg Mum select= [ O] Error/blarm signal clear = [ 0
Freq/Palletize count setup = [ 0]

Data bit =Bm[ 0] BOz2[ 0]
BO3[ 0] BO4[ 0]
BOs[ 0] BOS[ O]
B07[ 0] BO3[ O]
BO3[ 0] BIO[ 0]
Gun manual connection require= [ O]
Gun manual discnnnect require= [ O]
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2. System Setting

2.3.4. Gun Number and Tool Number Correspondence

(1) Go to T[PF2]: Systemus — [4: Application Parameters — [1: Spot & Studs — 72:
Servo Gun Parameter; — "9: Gun No. vs. Tool No.s .

(2) "Gun No. vs. Tool Nos ’s item number can be different according to main software version.

(3) TO is indicated when a gun is separated. Gun numbers and tool numbers are correspondent
one to one. The following screen may be different, because supported gun type differs
according to the number of servo gun changes.

O0:12:230+ Gun Mo, ws. Tool Mo, +4:0 5:2
Yeld.Ho Gun Tool Select twpe
TO = Ho load
WEHM Gl T1 =<EQ,EQ' less,

G2 T2 =<E0,EQ" less, g
WGENO2 Gd T3 =<&K.El less.Servox

4 [CAUTION] &

® Allot signal to G1 area for input/output signal Assignment, because servo guns use welding
series 1.

® Allot signal to G2 area for input/output signal Assignment, because Air guns use welding
series 2.

® Signal Assignment is not necessary for hanger, because hanger is not relevant to welding
series.
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Welding Gun Change

2.3.5. Welding Series Number (WGNO)

(1) Welding series number is input/output signal series for welding. When servo gun change is
available, WGNO1 is used for servo guns and WGNO2. For example, if number of gun
changes is six, G1~G6 for servo gun change use WGNO1 and Air gun G7 uses WGNO2.

(2) Welding series is port section which provides gun pressure/current output, welding
completion (WI) input and welding condition output. When WI common use is available, only
welding series1 (W1) is used. (Goto T[PF2]: Systemy — [4: Application Parameter; —

M: Spot & Studs —  1: Air-gun welding datas . "WI Common Use = Enables is under
1: Air-gun welding dataJ .

(3) When input/output signal is allotted, G1 means WGNO1 and G2 means WGNO2.

® Input signal assigning

00:15:58++ O] Sig assignment ++ A:0
External start
External stop
Prog selection bit= BO1[ 2&5] BOZ[ Z26]

BO3[ 27] EO4[ 28]
BOS[ 23] BOG[ 30] | welding No. 1
BO7[ 31] BOB[ 32]

Program strobe
Binary/Discretel OFF->Binary)
External reset

Low speed command

Convevor normal plavback
Conveyor simulation
Convevor test

Conveyor tracking ON
CHYY Run Signal 0ff de
Seryo gun sgqueezing
beryo gun searching
Tip consumption alatm
Welding command
Consump, (Eq) searchip

Welding No.2 (WGNO2)
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2. System Setting

2.3.6. Air gun Data Output
In welding gun change, Air gun output signal can be operated manually or automatically.
(1) Manual output

B Welding condition signal: In welding gun change, welding condition manual output
(R204) cannot be operated. This signal is simultaneously outputted when GUN manual
output is operated. The welding condition number is appointed in output data under [3:
Servo Gun Welding Data (Condition, Sequence)s . (Go to T[PF2]: Systems — [4:
Application Parameters — '1: Spot & Studs — [3: Servo-gun welding
data(Cnd,Seq). .) Number of welding condition data buffers are 64 in total. Currently
selected buffer number is indicated on the upper screen ( "'W:01, ). The following is the
order to set this number manually: go to F[PF2]: Systemy — T2: Controller
Parameter; — T11: f-key settings .

PHowew| 1__ S/F:0/0  Sp:25.00 W:015:01

Welding condition
data buffer number

|
Svsten FEIICEIN Cond Set

B Mx2 (two-stage stroke) signal: Mx2 user key and output signal are allotted. To allot Mx2
user key, go to [[PF2]: Systems — T2: Controller Parameters — [11: f-key
settings . To allot output signal, go to [[PF2]: Systems — [2: Controller
Parameter; — [1: DIO Signal Attributes — 6: Output signal assignings . Press
[Shift] on the teach pendant and allotted f key (Mx2) at the same time to turn on the
output signal. If the keys are pressed again, output signal will be turned off.

B GUN pressure signal: GUN pressure signal and Air gun welding data are set up. To allot
a number to GUN pressure output signal, go to [[PF2]: Systems — [2: Controller
Parameter; — 1: Input signal logic or 3: Output signal attribute; — '6:
Output signal assigning s . To set welding data in GUN2, go to "[PF2]: Systems —

4: Application Parameters — T1: Spot & Studs — [1: Air-gun welding data, .
Press [Shift] and [GUN] on the teach pendant at the same time to turn on the output
signal. If the keys are pressed again, output signal will be turned off. Welding condition
signal is also outputted at this point.
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Welding Gun Change

(2) Automatic operation output

B Welding condition signal: Condition number of welding condition buffer number set in the
SPOT function is outputted.

B Mx2 signal: Mx2 signal is outputted as on or off according to the option state set in step
(Move command). To record Mx2, press f key already allotted (LED light will be on), and
then “Record” key. Then, Mx2 will be automatically recorded as output option of step.

B GUN pressure signal: When SPOT function is operated with Air guns, GUN pressure
signal is turned on in welding series 2 (G2). After welding is completed (W1 signal), GUN
pressure signal is turned off. At this point, welding condition signal is also outputted in
sync.
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== - 3. Manual Gun Connection/Disconnection )
S (Tool Number Change) Welding Gun Change

This function is used for manual gun connection and disconnection in the manual mode. When servo
welding gun change is available, tool numbers can be changed by manual gun
connection/disconnection.

This function provides two means. When users want to connect/disconnect by manipulating the
teaching pendant, R code is used. When users want to connect/disconnect by external input signal,
connection/disconnection is possible after input signal Assignment.

3.1. R358

To change welding gun number (tool number when servo welding gun change is available), R358 code
is used when the motor (Enable switch on) is on in the manual mode. When the controller is initialized
at the beginning, gun no.1 is set.

Operation Parameter #1 #2
Meaning _Connectlo_n/ Gun number
disconnection

Different according to the number of servo

Set value connection=1, gun changes.
disconnection=0 Same as the total number of welding gun

R358,1,2 (Gun no.2 is connected.)

Example

R358,0 (Gun is disconnected.)
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3. Manual Gun Connection/Disconnection(Tool Number Change)

Screen in case of disconnection

When guns are disconnected manually, gun number disappears on the screen and tool number is set
as TO. Also, when servo guns are disconnected, the screen is changed to Gun Lock (G-L) state.

PNz 1__ 5/F:0/0 Sp 26,00 W-015:01 PNzl 1__ S/F-070 S3plZ6.00 ¥-015:M

Svsten FEIICEIN Cond Set

Svsten FEIICEIN

_,R358,0_ o

4 [CAUTION] ¢
® Only after guns are disconnected, gun number can be changed.

® When servo gun is indicated as connected, if R358,1 is operated, error will occur. When
servo gun is indicated as disconnected, if R358,0 is operated, error will occur.
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Welding Gun Change

3.2. Connection/disconnection by External Signal

Input/output signal Assignment is prerequisite. Refer to  72.2.3 Input/output Signal Assignment; for
signal Assignment.

3.2.1. Connection by External Signal
First, gun number should be inputted in input signal allotted to ‘welding gun selection signal.’
When gun number is not inputted (0 is inputted) or gun number is bigger than the total number of

welding gun changes, connection cannot be processed, even though ‘gun manual connection request’
is on.

The signal of ON
‘Gun connection no.’ L
OFF :
The signal of M
‘Gun manual ’_‘

connection require’ OFF

Gun manual
connection require

3.2.2. Disconnection by External Signal

When output signal allotted to ‘welding gun disconnection request’ is converted from on to off,
disconnection by external signal can be processed.

4 [CAUTION] &

® Connection/disconnection by external signal can be processed when motor is on in the
manual mode.
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g 4. Gun Lock Welding Gun Change

4.1. Gun Lock Function

Gun lock means that servo is not controlled in servo gun axis. To use this function, servo gun change
function should be available. Refer to 2.2.1. for gun change Setting.

4.1.1. Gun Lock Setting Change

(1) Condition Setting change
Gun lock manual Setting can be changed in condition Setting menu. Servo guns are
recognized as connected, because gun numbers and tool numbers are maintained. However,
servo of servo gun axis is turned off and servo gun axis manipulation becomes impossible.

f - 11_ WEILIEZIH I

1 2| e E
27 Step gosback max.speedinm/s) PHowssl 1 5/F:0/0 Spo25.00 W-015:0
3: Func in step GO/BACK =<0ff,
4: Speed rate=[[[E] GunStep= . ENBL:
57 Robot lock = . EMBL>
Servo gun lock =<DSBL, >
G: Rec speed tvpe=<BlEunEXRy. [%]. [mm/s]>
7o Interpolation base =<{ggdaell. 5—toolz
87 Select user coordinate =[]

bppliCnd [ ] Service SR | WA T

(2) Gun connection/disconnection
When system performs servo gun disconnection command (R358,0 or GUNCHNG OFF), the
state is automatically changed to gun lock. When system performs servo gun connection
command, gun lock state ends.

08:09:05 *++ MANUAL #*+ A0 S:3 08:09:05 *+* MANUAL #** A0 S:3
T1 G1jwa-On

Ol c-orlc-

PN:073[*]_ S/F:0/0 Sp:100.0 W:01S:01 PN:073[*]__ S/F:0/0 Sp:100.0 W:01S:01

Gun change func. is executing manual ly Gun change completed!
> >
Service INEICIUM Rel .WAIT Cond Set NEIRALE Svstem LREYRULYRE Cond Set
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4. Gun Lock

4.1.2. Forced Tool Number Change

If controller recognizes a gun as attached although a gun is not attached to the system or if attached
gun number is different from gun number on teaching pendant, gun should be disconnected first, and
gun number and tool number should be changed. In case of initialization Setting or main board
replacement, attached gun number may be different from gun number set in the controller.

B If error occurs in servo gun axis, because servo gun is not attached:

(D Set servo gun axis lock as <Available> in condition Setting. Then will be indicated on
the upper screen.

@ Turn the power on again.

(3 Operate motors on. At this point, the servo gun motor is not operated, because it is in gun
lock state.

@ Input R358,0 to forcibly disconnect the gun number set in the controller.

B If set servo gun number is different from attached servo gun:

D Set servo gun axis lock as <ENBL> in condition Setting. Then will be indicated on
the upper screen.

Operate motors on. At this point, the servo gun motor is not operated, because it is in
gun lock state.

Input R358,0 to forcibly disconnect the gun number set in controller.

Input R358,1,{Connected servo gun number}.

When the gun is connected normally, on the upper screen will be cancelled and the
gun number will be changed.

BB ©

4 [CAUTION] &

® R358 code is available only in the manual mode. When a Air gun number is connected, gun
lock is not cancelled. Only when a servo gun is connected, gun lock is cancelled.
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,,,,, 5. Program Teaching

Welding Gun Change

Manual connection/disconnection function is used for welding gun change program teaching according
to tool number and gun connection number. Robot language applied to the program is GUNCHNG.

5.1. GUNCHNG Command

GUNCHNG ON/OFF, Gun number, Connection completion input, T=connection completion

waiting time
ON Gun connection command
ON/OFF
OFF Gun disconnection command
0 Gun number selection by external input signal
Number of servo .
Servo gun Air gun
gun changes
Gun 1 1 3
number [Total number
of welding 2 1~2 3
gun changes 4 1~4 5 Ignored
6 16 7 parameters when
GUNCHNG is off
8 1~8 9
Connection Input signal number selection for servo gun mechanical
completion 1~256 i leti
input connection completion

Connection completion
waiting time
<0~5.0> (sec)

Waiting time until servo gun connection completion
signal input, when a gun is connected.
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5. Program Teaching

5.2. Connection/Disconnection Timing

Gun connection No.

(Manual connection by external input) Connection  Disconnection
A proces process

DI# waiting signal input ON

(Mechanical connection) OFF

Encoder ON B

Power(output) OFF

Spot gun ON

disconnection output  off &

ON ’

Servo gun Connection
Servo(output) OFF <> Status o

t/ ' \

ATC connection start . e ) \
ATCd t tart

GUNCHNG ON,2,DI#,WT=5.0 / isconnection sta

) GUNCHNG OFF
ATC connection ATC disconnection
completed completed

(1) Servo gun connection
In case of allotted external input gun number connection (GUNCHNG ON,GN=2,DI1), if servo
gun number is inputted (A) and a robot and a servo gun are mechanically connected,
connection completion signal is inputted (B) and connection is processed in the controller.

(2) Servo gun disconnection
In case that servo gun disconnection command (GUNCHNG OFF) is performed, servo gun
disconnection is processed in the controller. Then, the controller sends welding gun
disconnection output signal to automatic tool changer (ATC), and ATC allows mechanical gun
disconnection.
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Welding Gun Change

5.3. Program Teaching Method
5.3.1. Welding Gun Disconnection (Tool Detachment)
(1) Record step in welding gun disconnection position. (Step 1)
(2) Record GUNCHNG function in step 1.
(3) Record ATC Cam open signal.

(4) Record ATC Cam open completion input waiting.

08:09:05 axk MANUA L #xx A:0 S:3
T1 Gi
PN:100[*]__S/F:0/0 Sp:100.0
Robot :HX165-02, Axis 7, Total 1 step
S1 MOVE P,S=25%,A=0,T=1

GUNCHNG OFF
0011=1

WAIT DI11=1

Servo gun disconnection position

GUNCHNG OFF

Servo Gun #1

||||| Servo Gun #2

-

B
ML

Gun Stand
Gun Stand

(5) Servo gun is manually disconnected. The following is the method.
Input R358,0 on the lower teaching pendant screen, and then will appear on the upper
screen.

(6) ATC Cam is manually disconnected by signal manual output. (For example, DO11=1)
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5. Program Teaching

(7) A robot is disconnected from a servo gun by orthogonal coordinates system jog.
Disconnection position is recorded by linear interpolation (L).

08:09:05 wxk MANUA L #xx A:0 S:3
it
PN:100[*]_S/F:0/0 Sp:100.0
Robot :HX165-02, Axis 7, Total 1 step
S1  MOVE P,S=25%,A=0,T=1
GUNCHNG OFF
D011=1
WAIT DI11=1
S2 MOVE L,S=300mm/s,A=0,T=0

(8) Moving position of the robot is recorded.

MOVE ...

/ Servo Gun #1

Servo Gun #2

-

Gun Stand
Gun Stand

08:09:05 *kx MANUAL **x A:0 S:3

10 @
PN:100[x]_S/F:0/0°  Sp:100.0

Robot :HX165-02, Axis 7, Total 1 step
S1  MOVE P,S=25%,A=0,T=1

GUNCHNG OFF

DO11=1

WAIT DI11=1
S2 MOVE L,S=300mm/s,A=0,T=0
S3
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Welding Gun Change

5.3.2. Welding Gun Connection (Tool Attachment)

(1) Move the robot to the position where welding guns can be connected. Teach passing points
for connection.

N MOVE ...
Servo Gun #1
N /
|7 ||||| Servo Gun #2
fum‘[
Gun Stand

Gun Stand

1

(2) Insert wait command until ATC connection available signal is inputted. (For example, the
signal is allotted to input signal no.12.)

(3) Insert signal output command to close ATC Cam. (For example, DO11=0)

(4) Insert gun connection command in ATC connection position step of the gun.

08:09:05 xxx M ANUAL #x+ A:0 S:3
it
PN:100[*]_S/F:0/0 Sp:100.0

Robot :HX165-02, Axis 7, Total 1 step
S1 MOVE P,S=25%,A=0,T=1

GUNCHNG OFF
DO11=1
WAIT DI11=1
S2 MOVE L,S=300mm/s,A=0,T=0
S3 MOVE ...
S4 MOVE ...
S5 MOVE L,S=300mm/s,A=0,T=0
WAIT DI 12=1
0011=0

GUNCHNG ON,GN=2,D11
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5. Program Teaching

Servo Gun#1 | geryg gun connection position
GUNCHNG ON, 2
D ,
2allll
G I Servo Gun #2 GUN connection
<@ Ml
L

Gun Stand

Gun Stand

(5) Connect servo guns manually. (R358,1,2)

(6) Connect ATC Cam manually by using manual output signal. (For example, DO11=0) Gun lock
is cancelled, and the state is changed to the one where Gun2 is connected.

08:09:05 *xx M ANUAL #xx A:0 S:3
PN:100[*]_S/F:0/0 Sp:100.0
Robot :HX165-02, Axis 7, Total 1 step

(7) When Gun 2 is connected, teaching for Gun2 can start.

\J
[

Servo Gun #1

Gun Stand

 — — Gun Stand
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5.4. Program Teaching Examples

Welding Gun Change

Connection/disconnection

Command meaning Note Signal direction
program
Step B (Ser\(o gun  detachment ROBOT ATC
position)
GUNCHNG OFF Servo gun cﬁsconnecﬂon
sequence operation
Welding gun disconnection Exclusive .
output output
DO11=1 ATC cam open (ON) —

WAIT DI11 ATC. cam  open signal S_ignall -
confirmation confirmation

MOVE L, ... i

MOVE L, ... Robot move

MOVE L, ... i

Step K (Ser\(o gun attachment

position)

WAIT DI12 Attalchme.nt available signal -
confirmation

DO11=0 ATC cam close (OFF) -
GUNCHNG Mechanical connection -
ON,GN=1,DI1 completion input

Servo gun connection GUNCHNG
process
[

MOVE L, ... Robot move

4 [CAUTION] &

® GUNCHNG command includes ‘Connection Completion Input.” Make sure that a gun to be
changed is mechanically connected first, and connection completion signal is inputted in the

controller.

® Exclusive output signal of GUNCHNG command and R358 is ‘Spot gun disconnection
Output.’ This output signal can be used as open and close signal of the CAM of the ATC.
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6. S Gun Ch P .
Plavebr;lgk v ~hange Frogram Welding Gun Change

< com|

&

The method of servo gun change program’s playback has the same method of general program.

6.1. Program Playback

(1) In the manual mode, turn the jog on and confirm the program by using step forward.

(2) If the program does not show any unusual state, operate the program in the auto mode.
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7. Error Welding Gun Change

7.1. System Error

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 E0211 SVG Servo On fail in time limit
Cause | Servo of servo gun is not ON within the limit time.
. It is because ATC does not normally process encoder signal due to its poor connection.
Action ; :
Remove any foreign matters from ATC, and try again.
Code E0212 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 .
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.)
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7. Error

7.2. Operation Error

Code E1048 Gun connection number signal error

Cause Gun connection number values are incorrectly selected in a welding gun manual/automatic
connection by external input signal.

Action | Check the input value of gun connection number.

Code E1049 Spot gun was already connected

c Welding gun is not possible to operate with re-connection(GUNCHNG ON or manual

ause . :

connection) because welding gun has been already attached to system.

Action  Check the attaching condition of welding gun.

Code E1050 Spot gun was already separated

Cause Welding gun has been already separated from system, and GUNCHNG OFF instruction or
manual separation has been used again.

Action | Check the attaching condition of welding gun

Code E1051 Improper environment to gun change

Cause GUNCHNG instruction or manual gun connection/separation is not operated in an
environment for welding gun change.

Action | Reset the controller to welding gun change environment.

Code E1052 Gun change time by manual is over

c When performing the welding gun connection/separation instruction manually, the

ause o . . o

corresponding instruction fails to be completed wihin 5 seconds.

Action . Make contact with our company.
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