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Spot welding functions: contents (1/2)

Letters in red are new items from DX200
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Purpose Function name DX100 | DX200 | P
Spot welding window Spot welding main menu - O 4
Auto tuning Motor gun auto tuning - O 5
Motor gun setup Simplification of motor gun setup - O 6
Motor gun condition setup Gun condition file O O 7
Pressure compensation by position Pressure compensation function by position O O 8
Gun arm bend compensation Gun arm bend compensation O O 9
Welding timer signal allocation Welder I/F file O O 10
Allocation of I/0 with attached equipment I/0 allocation file O O 11
Spot application (motor gun) function keys Main application function key (motor gun) O O 12
Spot welding by key operation Manual welding O O 13
Non-conducting pressure operation by key operation Manual Dry Spot O O 14
Register motor gun opening position Setting full-open/short-open position @) @) 15
Teaching method when tip is not visible Gun search function - O 16
Non-conducting pressure operation SVGUNCL instruction O O 17
Non-conducting pressure operation by objective SVGUNCL instruction - O 18
Non-conducting pressure operation by external signal Forced pressure function - O 19
Welding execution instruction SVSPOT instruction @) O 20
Contact point teaching method (1) Contact teaching function O O 21
Contact point teaching method (2) Clearance teaching function O O 22
Contact point teaching method (3) Pressure teaching function O O 23
Disabling gun arm bend compensation BCOFF tag - O 24
Setup of servo-dresser Servo-dresser model - O 25




Spot welding functions: contents (2/2)

Letters in red are new items from DX200

Purpose Function DX100 | DX200 | P
Tip dress motion SVDRESMOV instruction O O 26
Wear detection Wear detection (SVGUNCL instruction) O O 27
Tip wear compensation Wear compensation O O 28
Wear detection and compensation with fixed gun Wear detection, wear compensation O O 29
Reset amount of wear by external signal Clear input wear amount O O 30
Applying wear amount detection result Load wear amount on JOB O O 31
Tip mounting position error compensation Tip mounting position error detection O O 32
Lost-tip detection Lost-tip detection O O 33
Shorten cycle time High speed spot welding function O O 34
Detection of work miss-setting Work piece thickness detection function O O 35
Other related settings Application related settings O O 36
Use DX100 condition file Convert file from DX100 = DX200 - O 37
Switching motor guns Gun change function O O 38
Compatibility with special 2 axis gun GUN 2 setup (twin gun) @) O 39

<Option>

Shorter cycle time Control learning function - O 40
Standard robot control with fixed gun Control function of external reference point O O 41
Welding conditions settings with pendant Integrated timer O O 42
Traceability of welding result Spot monitor function O O 43
Auto compensation of teaching point Gun teaching position compensation O O 44
Dealing with welding of multiple work pieces Multistep pressure function O O 45
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Spot welding window

Applicable function | Related document |
] o ) + DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
* Spot Welding Application Main Menu MOTOR GUN: 9. Spot Welding Application Using a Motor Gun
7 Functional overview A\

» Spot welding menu and its namings have been changed for more intuitive operations
+ Each menu items have been reviewed and renewed for a better suiting menu

[DX100] [DX200]

7| SPOT POYER 8 SPOT WELDER 1F
. %
El ‘SOURGE COND. Naming changes SUPERYISION

« WELD DIAGNOSIS |
7 CLEARANCE .
= SPOT SUPERVISION = SETTING * 1/0 ALLOCATION

* SPOT POWER SOURCE COND. .
= WELDER IF PRESSUR 1o MOTOR GUN AUTO

< TUNING
Deleted after menu integration

« TIP INSTALLATION @sum PRESSURE
= SPOT SUPERVISION : _

Additional menu [J TIP DRESS
. TIP DRESS CONDITION CONDITION
- GUN DETAIL SETTING

;ﬂ“ WELD DIAGNOSIS

) GUN PRESSURE

= MOTOR GUN AUTO
TUNING

G 1/0 aLLOCATION

1N Ut

@‘ GUN CONDITION

7 CLEARANCE

T SETTING @;Guﬂ CONDITION

L—TIP

I GUN DETAIL
09 INSTALLATION =

 SETTING
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Auto tuning

Applicable function il Related document |
. . * DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
* Motor gun auto tuning function MOTOR GUN: 9.3.6 Execution of Motor Gun Auto Tuning Function
7 Functional overview N

« The dynamic characteristics of the motor gun are measured (tuned) automatically
* It is possible to operate fast and steady motion needed for spot welding (* It is mandatory for DX200)

[Motor gun auto tuning window] P
MOTOR GUN AUTO TUNING
COMMENT I ———— T [ ? l
ENFORCEMENT DAY [2014/01/17 17:52
STATUS COMPLETE

[STEP1]Tuning of gun axis motion

— ]

L' L

[STEP2]Tuning of pressure motion

WARNING:Press "EXECUTE’ to execute the auto tuning.
[f vou press the start button,
the job will be executed. [
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Motor gun setup

—| Applicable function — Related document

+ DX200 OPERATOR’'S MANUAL FOR SPOT WELDING USING MOTOR GUN:

« Simplification of motor gun setup 9.4.1 Gun Condition File

A Functional overview

* The gun condition data is automatically set up, by setting the gun mechanism specification in maintenance mode
* After setting maintenance, it is possible to immediately operate pressure motion

[Maintenance mode, Motor gun settings] [GUN CONDITION file window]

Gun condition
Gun number: 1

SETTING END
GUN TYPE | c-GuN |
WOTTON ARG+ 50,000 mm WELDERNO. 1]
MOTION RANGE(-) ~30.000 mm TORQUE DIR. [ -]
REDUCTION RATTOTHOMER) T.000 PULSE STROKE  TORQUE PRESSURE
REDUCTION RATIO(DENOM) 1.000 1 [ 2048| [ 5.0lmm [12.5|% [ 500|N
BALL-SCREW PITCH 10,000 mm/r 2 [ 4096| [ 10.0|mm [25.0|%[ 1000|N
Mi¥ PRESSURE 2000 N 3 | 20480 | 50.0{mm | 37.5|%| 1500|N
A 0| [ 0.0lmm [50.0]{%[2000|N
5 | 0f | 0.0[mm [ 62.5|%| 2500|N

M Please check using pressure gauge

Automatic setup reduces setup operation by 50%

\
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Motor gun condition setup

Applicable function il Related document |

« DX200 OPERATOR’S MANUAL FOR SPOT WELDING
USING MOTOR GUN: 9.4.1 Gun Condition File

*Gun condition file

7 Functional overview A\

[Gun condition file window)

» Setup motor gun’s unique mechanical properties into gun condition file

» Gun condition data is automatically setup by setting gun mechanism GUN CONDITION

e . . . GUN NO.: 1
specification in maintenance mode. (Settings executed by calculation. SETTING DONE _
; Ry B Possible to set
Please check with measuring instrument) GUN TYPE C-GUN |
) ] ] WELDER NO. TI motor togque to
Possible to instruct with amount of stroke and pressure (N) TORUE DIR [ 0.0%
* Possible to setup 12 guns max. PULSE STROKE TORQUE  PRESSURE
1 [ 2048 [ 5.0)mm| |[12.5]% [ 500|N @
: . 2 4096 10.0mm| || 25.0|% | 1000|H
[Maintenance mode window]) 5 50450 55 0lanl 1757 512 MTEG01N /
MECHANICAL SPEC @D 4 40960| | 100.0|mm| [[ 50.0|% [ 2000(N
S 1 © GUN-T A3 \ 5 0 0.0|mm| || 62.5|% [ 2500|N
AXIS TYPE: BALL-SCREW - o (R Ly
GUN TYPE C-GLN g 0| [ 0.0/mn| |[700.0]% [4000|N
MOTION R.&NGE("‘) 50.000 rmm 9 0 0.0 mm 0.01% 0N
MOTION RANGEC-) -30.000 mm 10 0 0.0l mm 0.0l olN
REDUCTION RATIO(NUMER) 1.000 11 0 0.0/ mm 0.0/% 0[N
REDUCTION RATIO(DENOM) 1.000 12 0 0.0]mm 0.01% 0N ©
BALL-SCREW PITCH 10.000 mm/r
MAX PRESSURE MAX_PRESSURE 4000[N
PRESSURE COMPENSATION 50| N
GUN ARM BEND COEF. % 0.000 | mm/1000N
@ Setup relationship between motor pulse and gun stroke Y 0.000| mm/1000N
Use the settings values for each compensation (bend, wear compensation etc.) e Z ?ggg mmﬂgggs
2 Set up relationship between motor torque and pressure ;—]—mm
®@ For this type of compensation coefficient, use setup values from 1 and 2 EE ST ST LU
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Pressure compensation function by posture

Applicable function

» Pressure compensation function by posture

Functional overview

il Related document

DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.14.5 Gun Pressure Compensation Function

Movablel
side

Fixed
side

Dl

=

* |tis possible to maintain constant pressure as pressure command
is automatically corrected when motor gun’s posture changes
during press with motor gun

From the effect of gravity on the moving parts, the pressure varies
between A: Applying pressure downwards (direction of gravitational
force) and, B: applying pressure upwards (direction opposite to A)

Enter compensation value of any posture into pressure compensation
table of gun condition file, in order to correct pressure and maintain
constant pressure.

Fixed
side

I Movable
side

A:Downward
pressure

B:Upward
pressure

[Gun condition file window])

GUN CONDITION
GUN NO.: 1
SETTING DONE
GUN TYPE C-GUN
WELDER NO.  [1]
TORQUE DIR |
PULSE  STROKE TORQUE  PRESSURE
1 [ 2048 [ 5.0|mm [712.5|%[ 500[N
2 4096 10.0|mm [ 25.0|% [ 1000|N
3 [ 20480| [ 50.0|mm [37.5|%[1500(N
4 [ 40960| [ 100.0|mm [50.0|%[2000(N
5 0 0.0|mm [62.5]% [ 2500|N
6 0 0.0{mn [ 75.0|% [ 3000|N
7 0 0.0|mm |[87.5]%[3500|N
8 0 0.0{mm [100.0]% [ 4000|N
9 0 0.0{mm [ 0.0|%[ 0[N
10 0 0.0/mn [ 0.0|%[ 0N
11 0 0.0/mn [ 0.0|%[ O|IN
12 0 0.0)mn | 0.0]%[_O|N
[M&)X PRESSURE 4000[N |
PRESSURE COMPENSATION 50N
GUN ARM BEND COEF. X [ 0.000]mm/1000N
Y [ 0.000|mm/1000N
Z [ 0.500]mm/1000N
GUN PUSHING COEF 1.000] mm/1000N
GUN INSTALLATION STATUS ROBOT-HANDLE]

\
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Gun arm bend compensation

Related document

Applicable function

) + DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
* Gun arm bend compensation MOTOR GUN: 9.14.6 Compensation of Gun Arm Bend for C-Gun
and X-Gun (SINGLE ARM MOVE)

7 Functional overview A\
[Gun condition file window]
« The gun arm bend while pressurizing can be compensated by the compensation GUN CONDITION
manipulator operation, minimizing deformation of works. GUN NO.: T
» Equalizing mechanism will not be needed hence, the gun will be lighter and simpler. SETTING DONE
GUN TYPE C-GUN |
Pressurizing WELDER NO.  [1]
(no compensation) TORQELEJLgéR ';TROKE TORQUE  PRESSURE
Gun arm bent N 1 [ 2088| [ 5.0lmm [72.5]%[ 500|N
Before Pressurizing 2 4096| [ 10.0|mm [25.0% [T000|N
. . (with compensation) 3 20480 50. 0| mm 37.5(% | 1500|N
pressurizing Gun arm not bent 4 [ 40960| [100.0fmm [50.0|% [2000|N
5 0 0.0{mm [ 62.5|%] 2500(N
6 0 0.0{mm | 75.0|{% | 3000[N
—— S 7 0 0.0{mm | 87.5|% | 3500(N
iy , / I 8 0 0.0{mm [100.0|% [ 4000|N
9 0 0.0 mm 0.0|% 0[N
ffffffffff 10 | 0 0.0 mm 0.0|% 0N
: — _ Tool Z+ direction (K x F--1000)mm compensation B g gg o gg é g m
[ While pressurizing, the work is K(mm/1000N): gun bend compensation coefficient ' '
deformed because the gun arm bends F(N):gun pressure MAY. PRESSURE [2000| N
PRESSURE COMPENSATION B0IN
GUN ARM BEND COEF. X 0.000| mm/1000N
i 0.000| mm/1000N
Enter gun arm bend compensation value (tool coordinate direction 7 28 U000
; o - GUN PUSHING COEF 1.000] mm/1000M
X,Y,Z)into gun condition file, in regards to 1000N pressure. QUN INSTALLATION STATUS ROBOT-HANDLE |
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Welding timer signal allocation

Used Function il Related document [
+ DX200 OPERATOR’'S MANUAL FOR SPOT WELDING USING

* Welderl/F file MOTOR GUN: 9.4.2.2 Welder I/F File
7 Functional overview N
* When the welding command output type is set to “LEVEL”:
» Set general input/output signal with welding timer, format or type o 1st pressurizaton 2nd pressurizaton
of welding condition to the welder I/F 4 Speed command /
Torque cammand
* There are 3 types of settings for welding instruction output type: PR O “,’\|| / \ . {
“level”, “pulse”, and “start” signal (diagram on the right shows the & Torque command [ S —
activation timing when setting to “level”) ‘,‘ ' |q|
* Up to 4 welding timers can be connected Cloge - =mm ey Leimnmanes EL -------- b > 1
WELDER 1/F o T r
WELDER NO.: 1 ]
A e s IR = o
WELD COMPLETE s + When WST=0
WELD COMPLETE WAIT TIME .0]sec Welting A
OUTPUT Condtion —
WELDING ERROR RESET OUT# 10010 s RN S LRI | < P
WELDING CONDITION OUT# [0017] — [0074] Weiding N F 3l '
WELD COND OUTPUT FORMAT BINARY Connan |
WELD COND OUTPUT TYPE LEVEL | 2
WELD COND OUTPUT TIME 0.50]zec : g S e B i TS L
WELD COND MAX NUM [31] Whan "SI | ]
WELDING CONDITION PARITY OUTH [rerrx Weiding 4 i
WELDING COMMAND OUTH prexkx ——
WELD GROUP QUTPUT Wi bocadsthoood ] 00000 s ] e Eear e ot
STICK DETECT DELAY TIME 5.00|=sec Weiding 4 P |
Command

2016/6/8
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Allocation of I/O with auxiliary equipment

Used Function il Related document
. . * DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
* 1/O allocation file MOTOR GUN: 9.4.2.3 I/ Allocation
7 Functional overview 2\
» Setthe I/O allocation of ATC related gun change specification and dry tip ([Dry Tip Dress (without pressing) ] N
dress
» By setting and inputting general input, exclusion operation becomes g g g
possible during for example, facility durability drive, exclusion of tip
polishing operation etc. B4 C B4 B4
» ATC related signal setting items will be displayed only during gun change ﬁ ﬁ ﬁ
function enabled.
Clearance Rotation of dresser Clearance position
TNPUT position (rotation output ON)  setting, halt dresser
DRY TIP DRESSCHITHOUT PRESSING) N D . setting fixed gun axis (rotation output OFF)
DRY TIP DRESS(WITHOUT DRESSING)  IN# |----
GUN CHUCK(WELDERT) INg |---- , . .
GUN. UNCHUCK (WELDER1) INg [---- [Dry Tip Dress (without dressing)]
GUN 1D NO. (WELDER1) [y T 4 N
_ g g t B
GUN UNCHUCK REQUEST (WELDER1) ouTH [-——-]
D=<a X e=<d )% ) 4 =<3
Clearance  Movable side, Press Open Clearance
position fixed side, to To clearance position
\__Setting teaching point posture setting )
_ * [tems will be added during gun change specification )
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[[Spot application (motor gun) function keys ]]

f—

Used Function

* Main application function key (motor gun)

1

Related document

+ DX200 OPERATOR’'S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.2 Function keys

Functional overview

Description of main application function keys |

Prior allocation of spot application (motor gun)
functions on keys

Standard is equipped with spot application
function key

Displays the MANUAL PRESS windowe

Displays the WORK HOME POSITION window.

"
Lad

The SHORT OPEN POSITION SETTING window appears
the first time this key is pressed.

The selection No. for the short open position is replaced by
pressing this key whie the SHORT OPEN POSITION
SETTING window s appeared.

[INTERLOCK] + [SHORT OPEN]
The movable side tp moves 1o the selected short open
positon

[FWD] + [TASK ORIGIN]

With the WORK HOME POSITION window n the teach
mode, press these keys to move the manipulator to the
work home positon

) | &) &)

]

Displays the SVSPOT instruction in the input buffer ine in
order to register spot welding operaton.

[INTERLOCK] + [SPOT]
With the MANUAL PRESS window, press these keys 1o

£

The FULL OPEN POSITION SETTING window appears the
first time the key is pressed

The selecton No. for the full open position is replaced by
pressing this key whie the FULL OPEN POSITION
SETTING window s appeared.

[INTERLOCK] + [FULL OPEN]
The movable side tp mowves 10 the selected full open
positon.

execute manual spot welding.

N

Displays the SVGUNCL instructon n the input buffer line in
order to regester dry spot welding operaton

[INTERLOCK] + [GUN CLOSE]
With the MANUAL PRESS window, press these keys 1o

4

[INTERLOCK] + WELD ALM RESET]
A welder darm reset signal is output to the welder whie
these keys are held down

execute manual dry spot welding.

[INTERLOCK] + [WELD ON/OFF]
Tums the welding ON/OFF signal ON or OFF.

[INTERLOCK] RE)
With the MANUAL PRESS window or the JOB window,
press these keys 10 execute pressunzing.

[INTERLOCK] +[RELEASE]
Executes releasing.

=) ) | =) | &)

[INTERLOCK}+ [SEARCH]
Executes searching a work.

YASKAWA
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Spot welding by key operation

Used Function il Related document |
« Manual Weldlng * DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.5.1 Manual Spot
7 Functional overview N

» Spot welding can be executed with key operation without using
welding instruction (SVSPOT)

« Can be used for example for adjusting welding conditions [Manual condition window]

MANUAL PRESS

GUN NO. 1
During teach mode, execute provisional welding with key PRESS MEASUREMENT MODE DISABLE
operation at specific time, when displaying manual spot window ROBOT FOR PRESSURE/BEND COMPENSATION — R1|
MANUAL PRESS( [INTERLOCK] + [8] ) —
1. Press [0/MANUAL SPOT] of [Numeric Key]. ;gggg SE%D —N(E’EQESSURE)
R PRESSURE [1000[N
"’0“ - Switch window MANUAL DRY SPOT( [INTERLOCK] + [2] )
MANUAL MANUAL DRY SPOT MODE FILE
STOP PRESSURE FILE NO. i
MANUAL SPOT( [INTERLOCK] + [.] ) ,
MANUAL SPOT MODE FILE
GUN PRESSURE FILE NO. 1
WELDING CONDITIONCHTM) L]
WELDER STARTUP TIMING(WST) (15T
WELD GROUP OUTPUT(WGD) 0

*Manual spot operates under the conditions that are set in the
MANUAL PRESS window.
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Non-conducting pressure operation by key operation

Used Function

* Manual Dry Spot

il Related document |

DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.5.2 Manual Dry Spot

Functional overview

» Press (dry spot) can be executed with key operation without
using dry spot instruction (SVGUNCL)

» Can be used for example for fitting tip during tip exchange

During teach mode, execute manual press with key operation at
specific time, when displaying manual spot window

1. Press [0/MANUAL SPOT] of the [Numeric Key].

Switch window >

0 SN\
STOP

2. Press [INTERLOCK] + [2/GUN CLOSE].

[Manual condition window]

MANUAL PRESS
GUN NO. 1

PRESS MEASUREMENT MODE DISABLE
ROBOT FOR PRESSURE/BEND COMPENSATION — [R1)

MANUAL PRESS( [INTERLOCK] + [8] )

TOUCH SPEED [ 5|%
PRESS UNIT N(PRESSURE)
PRESSURE [T000[N
MANUAL DRY SPOT( [INTERLOCK] + [2] )

MANUAL DRY SPOT MODE FILE
PRESSURE FILE NO. i

MANUAL SPOTC [INTERLOCK] + [.] )

MANUAL SPOT MODE [FILE
GUN PRESSURE FILE NO. 1
WELDING CONDITIONCWTM) 1]

WELDER STARTUP TIMING(WST) 15T
WELD GROUP QUTPUT (WGD) 0

* Manual dry spot operates under the conditions that are set in
the MANUAL PRESS window

YASKAWA
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Register gun opening position

il Related document |j

. i - - iti » DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
Setting full-open/short-open position MOTOR GUN: 9.14.1 Motor Gun Stroke

Used Function

7 Functional overview A

[Full-open/short-open position setting]

Up to 8 stroke positions can be registered respectively for full-
open/short-open. Select current set value from the 8 stroke

position

* Register shortcut to specify the opening position, to facilitate
registration of gun opening position teaching operation

It is possible to operate the registered opening position by doing
the following:

SEL  POSITION

1. Full-open
Press [INTERLOCK] + [3/FULL OPEN]

OPEN POS SET
GUN NO.: 1 / 2

Setting window

LL
EN SEL  POSITION SEL  POSITION
.I Press 3/FULL-OPEN] / 1 ] 5
[-/SHORT OPEN] on é .20 g 200
numeric key 4 0.000] 8 0.000

2. Short-open
[INTERLOCK] + [-/SHORT OPEN].
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Teaching method when tip is not visible

Used Function il Related document |
« Work search function « DX200 OPERATOR’'S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.10.8 Work search function

7 Functional overview A\
» Teaching is now possible for both fixed and movable tips from non-visible location
» Both fixed and movables tips operates automatically from a distance. Moreover, they detect work’s position, reducing teaching time.
. . SICxG175: Threshold of the workpiece detection by the movable side tip
Press [INTERLOCK] + [5] simultaneously on numeric
key to operate. Specifies the threshold of workpiece detection by the movable side tip
. - 0: 10 [N]
. Others: SICxG175 [N]
%Q <example> When the following value is set, the detecting threshold is 20
SICxG175=20 [N].
i = Im
= | ? [
= =) =)
Start searching Searching the work piece Searching the work piece Complete searching
by the movable tip by the fixed tip.
Keeping the movable tip
touching the work piece y

\
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Non-conducting pressure operation

Used Function il Related document

DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING MOTOR
GUN: 9.8 Dry spot (Motor Gun) 9.8.3 Work transfer function using a motor gun

SVGUNCL instruction

7 Functional overview 2\

» Dry spot instruction that only executes motor gun press without

being powered (welding) [Dry spot pressurizing file window]
* Instruction used for measuring tip wear, tip dress press, PRESSURE
mounting operation after tip replacement etc. FILE ND.: 1 / 32
* It is possible to transfer works by using the motor gun’s press TIP DRESSER ROTATION REQUEST OUTH kel
as gripping force PRE CUT TIME ¢
_ _ _ END CUT TIME 0.00] sec
[SVGUNCL instruction operation]
TOUCH SPEED [100] %
PRESS UNIT N(PRESSURE)
COMMENT l

PRESS TIME [OUT  SIGNAL
1ST PRESS [ 2000 .50 | IoFF | outs [---

Start —  Pressurize = — Open OND PRESS [ 2500 [T.00| | loN—| our# [oooi
I

|

3RD PRESS 3000]  [0.50] | [oFF | ouTH [
SVGUNCL GUN#(1) PRESSCL#(1) * % % ATH PRESS 3500 o0l | o oUTH (0002

@ @ ©)

MDGUN#(1): Gun number ™~ ®@ ~ ©)

@PRESSCL#(1): dry spot pressure file number
@TWC-A (B): specify wear detection operation
ON (OFF) : specify work transfer operation

@ Specify output signal, precut, end-cut time during tip dressing

@ Press can be set to 4 stages

* (2 choose file by objective (check next slide) ) Can output signal synchronized to Press

9 * (3 Tag used when detecting tip wear or work transfer. )
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Non-conducting pressure operation by objective

Used Function

» SVGUNCL instruction

il Related document |

+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING MOTOR

GUN: 9.8.1 Registration of Dry Spot Instruction (SVGUNCL instruction)

7 Functional overview A\
@®Same as DX100 @ Direct input
SVGUNCL GUN#(1) PERSSCL#(1) SVGUNCL GUN#(1) WP=2500
Gunsignal Dry spot pressure file Gun number Direct command (2500N)
®\When detecting wear @ During tip dressing (correct wear, bend (incl.))
SVGUNCL GUN#(1) PRESSTWC TWC-A SVGUNCL GUN#(1) DRS#(1)
Gun number  Wear detection condition  Wear detection tag Gun number Tip dress condition file
SPOT SUPERVISION TIP DRESS CONDITION Execute pressure
GUN NO.: 1 /2 CURRENT  TOLERANCE FILE NO.: 1718 condition in tip
HELD COUNT =i e DRESSER 10 dress condition
WELD COUNT j detection condition PRESS CONDITION A
RESET COUNT in spot supervision TOUCH SPEED [5]%
WEAR DETECTION(M:MOVABLE SIDE F:F SIDE PRESS TIME
WEAR (M) -25.0 mm’ [ 0.0]mn OUTH# poxex 1ST PRESS 1000/N— 11.00fsec
WEAR (F) =25.0 mm | 0.0]mm OUTH AL s DIE Y 00] ===
— CLEARANCE CONDITION
[ DISTANCE TO UPPER TIP 20.0]
_ DETECTED THICKNESS [ 0.0 mm M DISTANCE TO LOWER TIP 20.0] mm
WEAR DETECT CONDITION THICKNESS 0.0!mm
TOUCH SPEED ROTATION WAIT TIME [0.00] sec
DETECT PRESSURE 10 CONDITION
WEAR RATIO(FIXED SIDE) ROTATION REQUEST OUTH [-—--|
WEAR COMPENSATION OFFSET(FIXED SIDE)
WEAR DETECT SENSOR DIN NO.
| WEAR DETECT SENSOR POLARITY y

© 2016 YASKAWA Electric Corporation
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Non-conducting pressure operation by external signal

Used Function il Related document [

+ DX200 OPERATOR’'S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.14.4 Signal Dry Spot

» Forced pressure function

Functional overview

[Gun detail setting window]

* Non-conducting pressurizing operation is possible by Set general input number and file number to execute dry spot
external signal input when checking misalignment after tip signal on gun detail setting window

fitting (after tip replacement), gun maintenance etc.

For dry spot signal (file)

After the signal is input, pressurizing is started. Pressure is EHH HETMIT_ SETTING
applied according to the settings in the dry spot pressure file il B s
o . . . STROKE MOTION SPEED 100.00) %
spe_cmed. The gun stops applying pressure after a specified time TOUCH MOTION CONDITION
period. TOUCH SPEED lj?ﬁ
For dry spot signal (continue) FINAL TOUCH SPEED START POSITION 3]
After signal external signal input, start pressurizing, release gun %ﬂéh ;gggguggm GS(L%N
by _changing external signal input to OFF (pressure is applied ALLOWABLE TOUCH RANGE (MOVABLE SIDE) 0.0l mn
while being ON) ALLOWABLE TOUCH RANGE (FIXED SIDE) 0.0]mn
. o . . . . DRY SPOT
* During fitting of tip while replacing tip PRESSURE FILE NO. 7]
. o DRY SPOT SIGNAL(FILE) INgF procrk
» During misalignment check of motor gun etc. DRY SPOT PRESSURE (CONTINUE) 0001 N
DRY SPOT SIGNAL (CONTINUE) INK proerk
_ _ TOUCH TEACHING
External signal input THICKNESS [0.0]mm
GUN STROKE 0.0 mm
TCP ADJUSTMENT 0.0 mm

Execute non-conducting
pressure operation
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Welding execution instruction

Used Function il Related document |
. SVSPOT instruction - DX200 OPERATOR'S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.7 Welding instruction (SVSPOT instruction)

7 Functional overview

» Spot welding operation instruction for auto welding (play operation)
» Settings management of pressure executed by direct input or pressure file

[JOB example] [Gun pressurizing file window]
1. MOVJ _ GUN PRESSURE
2. MOVJ — Execute spot welding here B CONDITION NO.:  1/255  GROUP NO.:  1/1
5 ?/IVOS\I;’JOT GUN#(1) PRESS#(1) WTM=1 WST=1 SETTING DONE
' TOUCH SPEED [100[3%
COMMENT l |
PRESS END CONDITION
15T PRESS 2000 N |PRESS TIME| 10.50|sec |[—— @
2ND PRESS 2500] N |PRESS TIME| 1[0.50]sec
= 3RD PRESS 3000] N _|PRESS TIME| 10.50]sec
4TH PRESS 3500| N |—END WALT < @
SVSPOT instruction
1 2 (Pressure— welding— release) 3
SVSPOT GUN#(1) PRESS#(1) WTM=1 WST=1
@ @ ©) @
@OGUN#(1) : Gun number
@PRESS#(1) : Pressurizing file number

GWTM=1 . Welding condition number @ Press can be set to 4 stages o
@WST=1 . Welder start timing @ Welding timer will send welding completion signal

* (D is direct input of pressure WP= , shortcut can also be set (pressurize with WTM file number)
\
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Contact point teaching method (1)

Used Function il Related document |

+ DX200 OPERATOR’'S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.14.3 Touch teaching function

+ Touch teaching function

7 Functional overview N
Even if the fixed tip position cannot be visually confirmed when teaching, it
is possible to register the position where the fixed tip touches the work [Normal teaching]
piece by moving the movable tip to touch the work piece.
Welding
instruction
Bring in contact movable side electrode, and press SHIFT]+TENTER] to SVSPOT
register position. ﬂ
* Necessary to set work piece thickness on gun detail setting window before.
GUN DETAIL SETTING %
GUN ND.: 1 /2 Touch fixed
STROKE MOTIOM SPEED 100.00|% side with tip
TOUCH MOTION COMDITION
TOUCH SPEED l_?j %
FIMNAL TOUCH SPEED START POSITION [ 3] mm - - - -
FINAL TOUCH SPEED |_5|% [|f unable to V|suaIIy confirm fixed side electrode]
TOUCH PRESSURE | 600| N . - o
ALLOWABLE TOUCH RANGE(MOVABLE SIDE)  [0.0mm egister with wor Z+ direction
ALLOWABLE TOUCH RANGE(FIXED SIDE) 0.0]mn piece thickness
DRY SPOT [ Touch work
PRESSURE FILE NO. (1] : with movable
DRY SPOT SIGNAL(FILE) INg ek Enter work thickness electrode
DRY SPOT PRESSURE(CONTIMNUE) 1000| N /
DRY SPOT SIGNAL (CONTINUE) INK Pk $ %
TOUCH TEACHING Work
THICKNESS 0.0/ mm | piece DI
GUN STROKE 0.0 mm thickness
TCP ADJUSTMENT 0.0 mm
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Contact point teaching method (2)

Used Function il Related document |

+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING MOTOR
GUN: 9.10 Clearance Move Instruction (SVSPOTMOV Instruction)

» Clearance teaching function (SVSPOTMOV instruction)

/ Functional overview — — , , \
(" [Application condition setting window]) A
» Simplify JOB creation by teaching one point using this function; it automatically P
registers front & back position LEARANCE T —
@ Select teaching type from [UPPER-TIP] [LOWER-TIP] [GUN-DOSE] E&ﬁR“BE$EET?ENWELDER CONNECT 1
= See picture on the right _ _ WEAR DETECT HETHOD RN
X Below is clearance teaching of [lower-tip teaching] WEAR VALUE CALCULATE METHOD TOTAL VALUE )
@ Set clearance file ORDER OF WEAR DETECT INSTRUCTION TWC-A->TWC-B
= See picture on the right WEAR COMPENSATE TEACH METHOD MESSAGE
® Put lower-tip in contact with work within JOB T%%ﬂﬁgggggggﬁ% e T
@ Press [SHIFT] + [Interpolation], display [SVSPOTMOV] and registerl teaching
. o ) ; . THICKNESS ERROR NOTICE ALARM
point, A: clearance position, B: contact point, C: SVSPOT instruction, D: THICKNESS CHECK MODE SELECT GIN# 0
automatically create clearance position THICKNESS ALARM IGNORE GINK 0
I [Clearance setting window]
C earance
setting . . @ CLEARANCE SETTING
amount(IN COND NO.: 1/ 32 Clearance setting
@ MOV ING ARE |
¢\ IN ouT /
‘ ; | DISTANCE TO UPPER TIP  [10.0]mm 15.0] mm
$‘§ DISTANCE TO LOWER TIP [ 10.0|mm 15.0{ mm
Clearance |[7H]cinESS [0.0]mn |e—| Workpiece thickness
- setting : setting
- amount  ¥Amount of clearance can be set separately for both sides (IN) and (OUT)
Teach only 1point | Auto create 4 points including SPOT | (OUT)  No settings needed for work piece thickness, when selecting [GUN-
DOSE]teaching
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Contact point teaching method (3)

Used Function {

Related document |

+ DX200 OPERATOR’'S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.10.7 Press teaching function

* Press teaching function

Functional overview
7 N\

[JOB window]
| | e

« Simplify JOB creation by teaching one point using this function; it
automatically registers front & back position

@ Select [UPPER-LOWER tip teaching] teaching type
= View diagram on the right in the previous page

DISPLAY UTILITY

[ JOB CONTENT
CE

5:0001
0 TOOL: 00
oT WELDDH 0000 NOP

(8] RN SVSPOTMOY V=1600.0 CLF#(1) GUNK(1) PRESSH(1) WTM=1 WST=1
 —

@ Set clearance file 0002 END

= View diagram on the right in the previous page  vanisete
= However, pressure teach does not require setting of work piece thickness

@ Move LOWER tip to put in contact with work piece, then press Displays with [INTERLOCK]
[INTERLOCK] + [8:PRESSURE] to display [SVSPOTMOV]in JOB +[8: PRESSURE]

=See diagram on the right &) /
=1 point teaching, A:Clearance position, B: Contact point ’

C: SVSPOT instruction, D: Auto create clearance point

Tgach clearance . . . IEI

|
SVSPOTMOY Y=1600.0 CLF#(1) GUNK(1) PRESSH(1) WTM=1 WST=1| |

pressure I
AW @ @ SVSPOTMOV CLF#(1) GUN#(1) PRESS#(1) WTM=1
1 WST=1
, CLF#(2) : Clearance file number
Set GUN#(1) : Motor gun number
— clearance PRESS#(1) : Pressure condition file
amount WTM=1 : Welding condition number
| Teach only 1 point | Auto create 4 points including SPOT | (OUT) WST=1 : Welding activation timing
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Disabling gun arm bend compensation

Used Function

« BCOFF tag (SVSPOT instruction SVSPOT MOV instruction)

Related document [

DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.14.6.3 Disabling gun arm bend compensation

Functional overview

» Added tag that disables gun arm bend compensation, using spot welding instruction (SVSPOT instruction, SVSPOTMOV instruction)

Faster spot motion is possible, as setting can be executed at each teaching point, with removal of robot’s bend compensation operation

@®SVSPOT instruction
SVSPOT  GUN#(1)
Gun number

PRESS#(1)

Pressure file

WTM=1

Start condition

@®SVSPOTMOV instruction

WST=1

BCOFF
Start timing Disable bend compensation

SVSPOTMOV CLF#(1) GUN#(1) PRESS#(1) WTM=1 WST=1 BCOFF Powered without
Clearance file Gunnumber Pressurefile Startcondition Starttiming Disable bend compensation performln'g
compensation
l | / Operation
@ -
I I Q I E%g@ t % ?
| | | | /
Welding Pressure Low arm bend Bend compensation
position from pressure operation Powered Open

PE-159
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Setup of servo-dresser

Used Function

* Servo-dresser model

Related document [

DX200 OPERATOR’S MANUAL FOR SPOT WELDINGUSING
MOTOR GUN: 9.11 Tip Dressing Instruction (SVDRESMOV INSTRUCTION)

7 Functional overview N
» Settings of Servo-dresser has been added to the external axis settings [Refer to Servo-dresser JOB]
item, and enabled rotation that does not control position. JOB. CONTENT
* Rotation and stoppage has been enabled without being dependent on $:0003
control group. GROUP: R1+81 TOOL: 00
0001 MOVJ ¥J=100.00
[Set system mode] 0002 MOVJ ¥J=100.00
PR | JiACHINE LIST SVDRESMOV V=500.0 PLIN=0 PLOUT=0 GUNA(1) DRoR(T) |
=l U00F MOVJ VJ=T00.00
@. GUN-2 CUN-3 0005 MOVJ ¥J=100.00
— SERVO-DRESSER | TWIN-2 THIN-34 Ui 2l
l:] TWIN-3B TURN-1 TURN-2
: THIN-GUN UNTV-1 UNIV-2
: i UNIY-3 UNTY-4 UNTV-5
e | X-TLRN? Y-TURNZ
Z-TURNI Z-TURN?
— 0001 MOYJ ¥J=100.00
0002 _MOvJ ¥J=100.00
22 lelet] Sl E| 0003 DRESSON DRS#(1) StEifon, Siemame
— =] : Uub4 WOvL ¥=5UU. U made possible with
DISPLAY SETUP setting 0005 SYGUNCL GUN#(1) DRSH(1) dress specifi
- 5 pecific
V1 Y=500.0 S
0007 DRESSOF DRSH(1) instruction
0009 MOVJ VJ=1UU:UU
0010 END
Main Menu Maintenance mode l MOVJ VJ=0.78 J
\ )
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Tip dress motion ”

Used Function

+ SVDRESMOV instruction

il Related document |

DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.11.3 Tip Dress Condition 9.11.5 Tip Dress Instruction

7 Functional overview

+ Created tip dress motion specific instruction and settings file

» Teaching reduction from 1 point teaching stabilizes cutting amount of upper and lower tip

Simultaneous approach of

[SVDRESMOV motion]

|

upper-lower tip
s

=]

ﬂl

@Open after end

s

g—4d

0

@ Approach

S

@Pressure cutting

JOB CONTENT

J:DRESS

CONTROL GROUP: R1+ST
0000 BEE

0001 MOYJ ¥J=100,00
0002 SVDRESMOV ¥=500.0 PLIN=0 PLOUT=0 GUN#(1) DRS#(1) |
0003 MOYJ ¥J=100.00
0004 END

5:0000
TOOL: *x

1 specific instruction line only

© 2016 YASKAWA Electric Corporation

[Tip dress condition window]
Manage settings of pressure, time, clearance amount, and
dresser condition with tip dress condition file

TIP DRESS COMDITION

FILE NO.: 1716
DRESSER 52
PRESS CONDITION

TOUCH SPEED [5]%

PRESS TIME

18T PRESS 1000 N 1.00] sec

IND PRESS 0/N 0.00] sec
CLEARANCE CONDITION

DISTANCE TO UPPER TIP 20.0] mm

DISTANCE TO LOWER TIP 20.0] mm

THICKNESS [0.0) mm

ROTATION WAIT TIME [0.00]sec
10 CONDITION

DRESS EXECUTING ouTH [-=—-]
SERVO DRESSER CONDITION

ROTATION DIRECTION ]

ROTATION SPEED (1ST PRESS) [ 100 rem

ROTATION SPEED (2ND PRESS) [ 0| rem

SPEED FLUCTUATION LIMIT (70 %

PE-159 Rev.00 2016/6/8
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Wear detection

Used Function il Related document |
. Wear detection (SVGUNCL instruction) . DX200 OPERATOR'S MANUAL FOR SPOT WELDING USING MOTOR
GUN: 9.12.2 Wear Detection

+ Itis possible to detect (measure) tip (electrode) wear amount of fixed side and , - ' )
movable side independently (from JOB Operation) 1) Dry spot touch motion (2) Movable side tip detecting motion
 Itis possible to apply for example to measured result of wear compensation

operation. Movable side tﬁ.)— i
@ Register standard number — Execute [wear amount detection operation] after fitting new tip 7 Sensor — Sensor
D\-e/® (light emitting side) @ ‘\-¢-/(® (light receiving side)
/ /
,Wear amount ®) e,
@ Wear from tip dress ®/ \ - s
Wear amount Fixed side tip
v . . Measures total wear of

(@Detect wear amount— Execute wear amount detection operation Measures wear of upper tip

lower and upper tip

TOLERANCE SETTING -

WELD COUNT

WELD COUNT 0 N oty [E Difference between total wear amount and upper-tip wear amount is
Lol ST RS b . the lower tip wear amount
WWEAR(M) =% 0 ml[[ 0.0 OUTE poorx <«1—@ Possibility to output external
WEAR(F) 5250 mnd | [ 0.0]mm_QUTH proix] replacement to set the tolerance
RESET WEAR(M) N poxx JOB example of wear detection motion
RESET WEAR(F) _ INg PFR——L_ @Wear amount can be (1) ®OMOVJ
I MOLBC EREE W L confirmed on the spot @SVGUNCL GUN#(1) PRESSTWC TWC-A (dry spot)
TIP_MOUNTING ERROR(F) 0.0 mn _ yspo
BASE POS(M) XX mm \ management window @MOVJ
BASE POS(F) [ 0.0 m ~ (2) @MOVJ
THICKNESS DETECTION @Value is entered when basic B®SVGUNCL GUN#(1) PRESSTWC TWC-B (detect sensor)
DETECTED THICKNESS 0.0 m M 000 nosition is registered ©MOVJ
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Tip wear compensation

Used Function

instruction, SVDRESMOYV instruction)

« Wear compensation (SVSPOT instruction, SVSPOTMOV .

il Related document |

DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.12.4 Wear Compensation

Functional overview

7

» Uses tip wear amount measured by wear detector to correct contact position with work to the position before wear begins.

* Wear amount is automatically corrected with wear detection, enabling to teach without having to consider state of tip wear.
Movable Fix tip Movable tip Fix tip contact Movable tip pressure Correct gun opening Gun opening is
side of EEEES pressure Gun opens Large gun opening makes according to wear the sallm(;: aj new
electrode as much as pressure time longer and ~ @mount eaec rr% ?{a?[g

l wear amount sometimes deforms work | p%rers):sure
_________ _ ¢Am0unt0fwearl BReralionic
I =3 N e = possible
T ¢ Amount of wear T
Fixed side 7| Does not reach ]
of electrode amount of wear — Correctly contacts as position is
corrected towards contact direction
Initial teaching state for No wear compensation for according to amount of wear
pressure operation with new electrode pressure operation with worn electrode
. - Wear compensation for
Workpiece ——— %—H worn electrode
@ Amount of wear is = |
reflected in position ‘
registration, when Tip with 5 mm wear - /i—' 2 Wear detection and compensation
teaChing W|th aworn Perform teaching with Even after the tip is replaced, iS pOSSibIe also Wlth fixed gun'
tlp a 5 mm-wom tip the operation is performed with the
same relative positions of the workpieces
and the top of the tip as it is performed (See neXt page)
\_ with the worn tip.

YASKAWA
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Wear detection and compensation with fixed gun
Used Function il Related document |
« Wear detection (SVGUNCL instruction), wear compensation + DX200 OPERATOR’'S MANUAL FOR SPOT WELDING USING
(SVSPOT, SVSPOTMOQV instruction) MOTOR GUN: 9.12.5 Tip Wear Compensation for Fixed Gun
7 Functional overview N\
+ Wear detection and compensation possible even with fixed gun ,L:H” EEME”P[N
SETTING DONE
GUN TYPE C-GUN |
WELDER MO. 1]
TORQUE DIR |
Correct gun opening PULSE STROKE TORQUE  PRESSURE
for wear amount 1 2048 50 mm 125 % 500 N
2 4096 10.0{mm | 25.0|{% | 1000|N
3 20480 50.0({mm | 37.5[% | 1500|N
4 40960 100.0f{mm | 50.0{% | 2000|N
5 0 0.0lmm | 62.5|%| 2500|N
B 0 0.0{mm | 75.0{% | 3000[N
7 0 0.0{mm | 87.5|% | 3500[N
. 8 0 0.0{mm {100.0|% | 4000|N
Correct work position g 0 W 0.0]% 0IN
for wear amount 10 0 0.0/mn [ 0.0/%[ 0[N
11 0 0.0{mm 0.0|% 0N
12 0 0.0|mm 0.0]% 0[N
Pressure operation with new electrode When electrode worn
Initial teaching state Includes wear compensation Mi¥ PRESSURE 4000 N
PRESSURE COMPENSATION [ 50|N
<Difference with normal wear detection > GUN ARM BEND COEF. X 0.000} mn/1000N
i 0.000| mm/1000N
Fixed gun cannot move the gun body, so it corrects position of work held by robot. 7 0.500] mm/1000N
%1, Reqi ) . L GUN_PUSHING COEF 1,000 mm/1000N
1. Register user coordinate according to gun pressure direction 2. Set gun GUN_ TNSTALLATION STATUS FTED
installation mode to a fixed position 3. Set registered user coordinate number USER COORDIMATE NO. ,—”——-j
\ J
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Reset amount of wear by external signal

Used Function

Clear input wear amount

Related document

DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.12.3 Spot Supervision Window Setting

Functional overview

7
o : . : [Spot supervision window]
» Possibility to reset tip wear amount with external signal . .
- Set fixed side, movable side separately Set ger_1e_ral |n.put number to reset wear amount with spot
» Measurement operation immediately after tip replacement will be supervision window
unnecessary SPOT SUPERVISION
Exambple of use GUN NO. : 1 CURRENT  TOLERANCE _ SETTING
( P ) WELD COUNT
Case of tip replacement of movable side (only) WELD COUNT | 0 M OUT oo
RESET COUNT NI prckx |
I Movable side WEAR DETECTION(M:MOVABLE SIDE F:FIXED SIDE)
ngs:z;'gjntt'p tip HEAR (M) 25.0 mn [ 0.0]mn OUTH fiooex
9 No wear amount WEARCE) -25.0 1 0.0 I OUTH Broxxx
compensation :
_ compensation RESET WEAR(M) [N Porrk
included s RESET_WEAR(F) INg o
Replace only movable TIP MOUNTING ERROR(M) 0.0
side with new tip TIP MOUNTING ERROR(F) 00 m
BASE POS(M) XK mm
BASE POS(F) 0.0 mm
THICKNESS DETECTION
DETECTED THICKNESS [ 0.0 mn M [000
WEAR DETECT CONDITION
TOUCH SPEED [ 5]
e Sioa — DETECT PRESSURE 1000 N
P — WEAR RATIO(FIXED SIDE) [ 50[%
Wear amount Fixed side tip WEAR COMPENSATION OFFSET(FIXED SIDE) 0..00] rim
compensation Wear amount WEAR DETECT SENSOR DIN NO. il
included compensation included WEAR DETECT SENSOR POLARITY OFF->0n|
\
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Applying wear amount detection result

Used Function il Related document |f
+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
* Load wear amount on JOB MOTOR GUN: 9.12.7 Wear Amount Loading

7 Functional overview - - T N
. — _ — Application example®  Application example@ Application example®
* The following applications are possible by loading into JOB, the p N
amount Of wear detected Detect wear amount [ Detect wear amount] Detect wear amount
o e TWC-A/B, TWC-C . .
1. Make decisions based only on wear alarm, wear limitation (TWC-A/B, TWC-C) ( ) | (TWeAB.TWCC)
2. Possibility to manage tip dress amount
i \ 4 v
3. Transmit amount of wear to upper panel through CIO ladder v : (" Store (A) wear amount (Store wear amount i)
Stqre wear amount i in variable with variable with
SPOT SUPERVISION variable with (___ GETS instruction | GETS instruction
GUN NO.: 1 CURRENT  TOLERANCE  SETTING GETS Instruction
5 5 A4
WEIEER[(]%ECTIUN(M.MOVABLE S DF25F0F [XED gIgE) — v Tip dress
SR | RS54 L) Compare constant (alarm value, ) Store in register the stored
WEAR(F) =25.0 mm) [ 0.0]mm ok limitation value) with stored valued, v variable value, with
(Unit: ptm) Wear amount of the current and if value exceeds constant, SETREG instruction, and
$D30 Gun 1 movable side (upper) wear amount value, which is displayed turn ON any general-purpose output ) Detect wear amount output with DOUT OG# to
$D31 Gun 1 fixed side (lower) wear amount ) on the W_elding die_\gnostic (TWC-A/B. TWC-C) CIO ladder
$D32 Gun 2 movable side (upper) wear amount W'n_dOW is stored in the + 1
$D33 Gun 2 fixed side (lower) wear amount / variable $D Output state to Store (B) amount of
$D34 Gun 3 movable side (upper) wear amount \ upper panel from wear in variable through Output state to
$D35 Gun 3 fixed side (lower) wear amount CIO ladder GETS instruction upper panel from
. CIO ladder
. A 4
$D48 Gun 10 movable side (upper) wear amount ] ] ]
$D49 Gun 10 fixed side (lower) wear amount Possible to judge whether dres_smg has been
$D50 Gun 11 movable side (upper) wear amount completed, and whether tip is over-worn
_ . by comparing values of (A) & (B)
$D51 Gun 11 fixed side (.Iower) wear amount Store $D variable in D
$D52 Gun 12 movable side (upper) wear amount variable using JOB
$D53 Gun 12 fixed side (lower) wear amount C] These boxes show JOBS.
<Example> Previously, processing of wear amount was executed by a specific output to
GETS D000 $D030 ClO ladder. It can now be done by using JOBs which facilitate visual
1 e ) understanding of internal processing.
The wear amount of Gun 1 (movable side) is stored in D00O. J
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Tip mounting position error compensation

Used Function

» Tip mounting position error detection

il Related document |

+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.12.8 Tip Mounting Position Error Detection

Functional overview

» By handling the causes separately, the real wear amount of the tip
itself can be handled to decide the tip’s ideal replacement timing.

* The cause of the pressure position error when pressure is
applied can be sorted to two causes; tip wear and tip mounting

position error.

Wear amount:
Yes

Normal Mounting error:

Wear amount:
No
Mounting error:
Yes

Nio
-

Wear amount:
Yes
Mounting error:
Yes

Tip mounting
error

y

A
A

A

A
J

A
A

2N

Tip wear
amount

Even with a new tip, as tip gets stuck deeply into the shank, the
detected wear amount will equal the depth the tip got stuck by.

~~

The replacement period comes faster than usual as the amount the tip got
stuck by, will add to the actual wear amount, even if the tip can still be used.

~~

In order to manage tip wear amount correctly, the tip wear
amount and tip mounting error will be managed separately.

[Spot supervision window]
SPOT SUPERVISION

GUN NO.: 1 CURRENT  TOLERANCE  SETTING
WELD COUNT

WELD COUNT | 0 N 0UTH [eexx
RESET COUNT IN prorrx

WEAR DETECTION(M:MOVABLE SIDE F:FIXED SIDE)

WEAR (M) -25.0 mm | 0.0{mm OUTH prxxx
WEAR(F) -25.0 mm | 0.0fmm OUTH prrxx
RESET HWEAR(M) Display current tip mounting
RESET WEAR(F) —1error of fixed electrode side
TIP MOUNTING ERROR(M) 0.0 mm

_MOUNT TN ) 0.0 rm
BASE POS(M) XK mm Display current tip mounting
BASE POS(F) 0.0 mm error of movable electrode

—=

side

YASKAWA
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Lost-tip detection

Used Function il Related document |
. . * DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
* Lost-tip detection MOTOR GUN: 9.4.5 Setting the Lost-tip Detection Value
7 Functional overview N
. . . [Example]
* The gun-axis pulse can be monitored to output a signal
when the tips of motor gun are detached. Gun-axis pulse during ;
« There is a signal when the tips are detached, and the pvrvifﬁu(rt';a:fp':a?:g;ﬂf
shank moves out of its normal motion range. period)
v ! .: Y 0
N KX YAV,
[Note] Setting of cube will be required A A ] * 3000 0
. _ _ NP X
—7000 =S
~ Gun-axis pulse during 8 o
Tip Normal motion pressurization while tip
range detached
A A e y
Lo 4 0 .
! S~ - When gun-axis pulse is in a range of 23000
v Motion range K%) o
>< when worn 5 e When tip is mounted
e3>
3 e * When gun-axis pulse is in a range of -3000 to -7000
Motion range When tip is detached
when tip Y
u u u detached _ Q . .
Operates according to signal
Normal | | Normal | =, . Outputs to external signal |:> (S0 ol5e0, SRR T
. en |Whentip
(before | | (during worn | |detached “ _
pressure)) jpressure) - v Interference from 1 to 4
| -Outputs signal externally, when it judges operation is not normal/tip detached Detection function of tip detachment intrusion ban etc. )
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Shorten cycle time

Used Function

* High speed spot welding function

i Related document i

+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.13 High Speed Spot Welding Function

Functional overview

This function is created for the purpose of reducing the cycle time of a
spot welding operation, and realizing pressurization without
overshooting, by improving the control of the manipulator's motion and
the motor gun’s pressure control.

¥ Function realizes max. 35% cycle time reduction.

(Time reduction varies with motion pattern and motor gun)

Actual pressure

A

v

:Before speed up

:After speed up

Waveform image of pressurization without overshooting

poyew

poyjew

Im

o~ Pressure waveform

o \

o ! |

3 \ 1

< 1 1

o 1 1

= | 1 1

= !

g E

B r '

= i i D Press by gun

(] 1 ' .

: : [ ]Welding

o ! _

S i ! |:| Robot motion

3 = : >
Waveform image when new control method is applied

portant:

Execute auto-tuning of motor gun

The motor gun auto tuning function is a function that automatically
repeats pressurization motion, and fixes dynamic characteristic of
motor gun, in 5 to 10 min.

YASKAWA
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Detection of work miss-setting

Used Function il Related document |
. . ; : + DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
Work piece thickness detection function MOTOR GUN: 9.14.8 Work piece Thickness Detection Function
7 Functional overview N
» This function monitors the thickness of work piece at every welding point, _Wh(_-:'n u;m_g this function, itis pOSSIbI(_e to monitor Whether work
when executing the SVSPOT instruction and SVSPOTMOV instruction. piece is missing, double layered, or set incorrectly without a sensor.
* An alarm can be generated if the work piece is missing. [Monitoring method (spot instruction)]
SVSPOT/SVSPOTMOV (spot welding instruction)
Movable
id
e,escltride | GUN#() PRESS#( ) WTM= WST=
Work piece Work piece Gun characteristic file § Gun pressure file |—{ Welding condition |[{  Timing of welding
/ (missing) (double start
Work layered )
piece | TH= THA= THM=
Work piece Work piece Work piece thickness
\ L ___ _ydi__ | _ T thickness (mm) thickness allowable range
allowable range (mm)
(%)
» Set up of work piece thickness (“TH”) with SVSPOT instruction detail. Otherwise,
/—[ measure each welding point work piece thickness with thickness measurement
Fixed side mode.
electrode
+ Set up allowable work piece thickness (managed with tags “THA” or
Normal Abnormal “THM”) with SVSPOT instruction details.
X THA: Select allowable range of work piece thickness (TH) with percentage (%)
When work piece missing, set as double layered, or set incorrectly, M THM: Select allowable range of work piece thickness (TH) with absolute value (mm
the function compares with normal setting and changes contact @
point with work piece. «  “Work piece thickness abnormality” alarm will occur if error exceeds allowable
range when comparing thickness (TH) and allowable thickness range values
L (THA or THM). )
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Other related settings

Used Function

» Application related settings

il Related document |

+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING

MOTOR GUN: 9.4.7 Application Condition Setting

Functional overview

» Spot application related function settings have been compiled

» Change of settings according to specification can be executed easily.

[Application related settings window]

APPLICATION COMDITION SETTING
APPLI: 1 /1

CLEARANCE TEACHING METHOD

MaX NUMBER OF WELDER CONMECT

WEAR DETECTION

WEAR DETECT METHOD

WEAR VALUE CALCULATE METHOD
ORDER OF WEAR DETECT INSTRUCTION
WEAR COMPENSATE TEACH METHOD
THICKNESS DETECTIOM

THICKNESS DETECTION FUNCTION
THICKNESS ERROR MOTICE

THICKNESS CHECK MODE SELECT GINg
THICKNESS ALARM IGNORE GINK

WELD GROUP

WELD GROUP NUMBER

WELD GROUP ORIGIMAL NO.

WELD COMPLETE SIGMAL

WELD COMPLETE DETECT METHOD
WELD COMPLETE OFF WAIT TIME

LOWER TIP

1

RIMN

TOTAL VALUE

TWC-A->TWC-B

MESSAGE

YALID

ALARM

OO

1 Origin

BIT UP

sec

WEAR THRESHOULD

WEAR WARNING VALUE(MOY)

WEAR WARNING VALUE(FIX)

WEAR MINUS THRESHOLD(MOV)
WEAR MINUS THRESHOLD(FIX)
WEAR DIFF THRESHOLD(+) (MOV)
WEAR DIFF THRESHOLD(+) (FI)
WEAR DIFF THRESHOLD(-) (MOV)
WEAR DIFF THRESHOLD(-) (F1X)
WEAR NEW TIP THRESHOLD(MOV)
WEAR NEW TIP THRESHOLD(FIX)
NADEX WELDER

ERROR DISP TYPE

ALARM SIGMAL SELECT BIT(WELD1)
ERROR CODE BIT(WELD1)

OHTERS

AUTO TOOL NO. SELECT FOR GUN
MOTION WHEN MANUAL HAMNDLING
WEAR COMP.METHOD FOR TWIN GUN

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

DISP ALARM

6

255

VALID

COMF IRM

NO COMP

mm
fmm
mm
mm
mm
mm
mm
mm
fmm
mm
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Use DX100 condition file

Used Function i Related document |

+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING

. i =
Convertfile from DX100 DX200 MOTOR GUN: 9.15 Loading the DX100 Motor Gun Condition File

7 Functional overview N
» Each file structure and name of motor gun of DX200 have been renewed, but it is also possible to load DX100 data. _
« We are preparing an app that converts each condition file data of DX100 to DX200 structure Renewal of each file
structure, name!
[External memory menu) [Condition file upload of DX100 motor gun]
%, MEMORY '
3 -a1gnoF. D.f s '
: | SELECT | FOLDER SELECT | V

SETUP B save DX100 DX20D
IZI 2 WOTOR GUN PRESSURE DATA  SPRESS .CND | [[T]MOTOR GUN PRESSURE DATA SGPRS  .CND
- - | '3 PRESSURE DATA SFRESSCL.CMD || [ PRESSURE DATA SGPRSCL .CND

SAFETY FUNC. L‘f‘ YERIFY
®, [T18POT GUN COND DAT# SGSPEC  .DAT
SPOT GUN COND DATH SCUN LDAT || ] GUN DETAIL SETTING SGDTL  .DAT
[ SPOT NANAGENENT DATA SESPTHNG. DAT
DISPLAY SETUP %”? DEVICE SPOT 1/0 ALLOCATION DATA SPOTIO .DAT [|[T]SPOT 1/0 SLLOCATION DATA SEI0 .DAT
@ SPOT WELDER COKD DATE SWELDER .DAT ||[ ] SPOT WELDER I/F DATA SCWELDIF.DAT
CLEARANCE SETTING CLEARNCE.DAT l:] CLEARANCE SETTING SECLARNC.DAT
7 LOAD DX100 SPOT
o Fres FOLDER [USB: | LO4D H CLOSE |
\. Y
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Switching motor guns

Used Function il Related document [

+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.14.2 Gun Change

» Gun change function

7 Functional overview N
[1/0 allocation window]

* Function enables to attach/detach multiple motor guns with 1 robot

Set general input, output number required for gun change on

* Use when you want to exchange guns depending on welding point I/0O allocation window
+ Exchange up to 7 guns 1/0 ALLOCATION
. o o INPUT
* If replacementtool is not electric (like air-driven), then
combinations like motor gun & air gun, motor gun & air hand are Bgi HE nggggmmgﬂl Eggggmg; mg ;
possible. GUN CHUCK (WELDERT) INg [~
GUN UNCHUCK (WELDER1) INg |----
ATC GUN ID NO. (WELDER1) Nt |--—-| = [
lﬁE—D’l OUTPUT
GUN UNCHUCK REQUEST (WELDER1) OUTH [----

Motor gun Servo hand

[Gun change instruction])
Instruction used for gun change. Please execute with robot axis

only JOB
GUNCHG GUN#(1) PICK or PLACE
- @ @ ®
2 @OGUN#(1): Gun number
@PICK: Turn ON gun motor power when mounting

\C

@PLACE: Turn OFF gun motor power when un-mounting
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Compatibility with special 2 axis gun

Used Function il Related document |
- GUN 2 setup (twin gun) - DX200 OPERATOR'S MANUAL FOR SPOT WELDING USING
MOTOR GUN
7 Functional overview A\
[welding JOB example]

» Enables to control while maximizing the potential of special Simultaneous

. JOB CONTENT . .
motor guns. For example by controlling 2 motor guns - CUND 5:0003 welding of both axis
simultaneously with 2 axis guns CONTROL GROUP: R1+51 TOOL: 00

0000 NOP

. | 0001 MOV.| V=0 78

Image of 2 motor guns »‘-\g. 0002_SVSPOT GUNH(1) PRESSH(1) WTM=1 WST=1 GUNH(2) PRESSH(2) WTM=2 WST=1
| 0003 MOV VJ=0, /8
0004 SYSPOT GUNK(1) PRESSH(1) WTM=1 WST=1 I\
| 0005 MOY.J VJ=0, /8
SYSPOT GUN#(2) PRESSH(1) WTM=1 WST=1 [ Weld only first axis ]

0008 END |

-

Set up wear Weld only second axis

compensati
on operation

[Application related
condition settings window])

APPLICATION COMDITION SETTING
APPLT: 1121
NADEX WELDER
ERROR DISP TYPE
ALARM SIGNAL SELECT BIT(WELD1)
ERROR CODE BIT(WELD1)
OHTERS
AUTO TOOL NO. SELECT FOR GUN
MOTION WHEN MANUAL HANDLING
[ WEAR COMP.METHOD FOR TWIN GUN

GUN PRESS FILE PRESSE() 1 W
WELD COND NO. WTM= 1 W
STARTUP TIMING WST= 1 W
START STRK POS UNUSED

WELD GRP OUT  UNUSED . _ N
THICKNESS UNUSED ﬁ Detail settings

DISP ALARM

GUN COND FILE GUNEC) 2 W of each axis

GUN PRESS FILE PRESSH() 2 W
WELD COND NO. WTM= 2 W
STARTUP TIMING WST=1 W
START STRK POS UNUSED

TWECD GRP O0T  UNUSED
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Shorter cycle time

Used Function

+ Control learning function

Related document i

DX200 OPTIONS INSTRUCTIONS FOR LEARNING CONTROL
FUNCTION

7 Functional overview

Without troublesome operations and sensor, spot robot's cycle
time can be shortened only by executing JOBSs.

» Available for continuous welding point (SVSPOTMOV instruction).
* Possible to learn up to 200 instructions simultaneously.

- Possible to deactivate each JOB/instruction independently
if it is not necessary.

- Possible to monitor the progress of the learning situation.

*Possible to set the necessary 1/0 signals on one window.

Effect About 5% cycle time shortened

X The effect changes according to the characteristic
of spot gun, welding conditions, JOB, etc.

Feature A sensor and cable are unnecessary.

No need to edit JOBs.
Only Playback is needed.

[Control learning implementation status window )

Display progress of control learning, for example JOB

name, line number etc.
ek D Mt [kl L1PAE A L IO

L1 l o [ ]
ole | Tieele S I J

[Control learning input/output allocation window])

By general input/output allocation, it is possible to execute
same operation as operation by buttons via external signals

W mn wzur | nnr Imu’.uﬂg‘#ﬁ ]
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Standard robot control with fixed gun

Used Function

+ Control function of external reference point

Related document

+ DX200 OPERATOR’S MANUAL FOR SPOT WELDING USING
MOTOR GUN: 9.12.5 Tip Wear Compensation for Fixed Gun

e Functional overview

» Function enabling for example teaching/playback by considering a
point in space (ex. fixed side tip of fixed gun) as robot control point.

» Use for a system where robot carries work piece, for example, a
system of work piece carrying robot & fixed type gun specification.

* Using gun condition file, set gun installation mode to fixed gun, and
set user coordination that executes wear compensation (see page 12)

* |t defines external reference point using origin (ORG) of user
coordinate.

[Settings window of user coordinate]

0 TOOL: 00  SET POS.

0 < STATUS >
0 ORG : @
0 e : @
0 K : @
0

[User coordinate setting result window]
* Distance from robot origin to user coordinate origin (external reference point)

X 1775.000 mm Rx  -0.0038 dee.
¥ 0.000 mm Ry -0.0033 des.
z 1450.000 rm Rz 0.0000 des.

User
coordinate

e
M

i
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Welding conditions settings with pendant

Related document |t

Used Function :

« DX200 OPTIONS DeviceNet COMMUNICATIONS FUNCTION
4.8 Communications with the NADEX Timer

* Integrated timer function

7 Functional overview A
+ Function enables to edit using the robot pendant, the timer’s > Depending on timer model, this function may not be applicable
welding condition (welding current, welding time) which is usually Please check before use
managed individually.
*  With DX200, the circuit board (XFB01B-2) is not necessary and ”[Wmdow to edit timer welding condition on pendant P.P]
D-NET transmission circuit board can be used. DATA mseay | ey | % (2] ] w8 biE) Eﬁ'ﬂ
P.P. T | CUMNUN PRUCHAM
' - [NTERFACE CELECTTON
E Il T SELECTION LT
SETUP #1 LOW CURR. LIMIT 99 (%
#1 HIGH CURR. LIMIT 1291%
— ——l 2 LOW CURR. LIMIT 99(%
SAFETY Func. |l #2 HIGH CLRR. LIMIT 1291%
Possible to [+ #3 LOW CURR. LIMIT 96| ¥
edit condition S——————l #3 HIGH CLRR. LIMIT 1291 %
FH STEPPER OFF
0 Possible to SHCRT DETECT. PILOT N
0 edit condition = |l SHRT DETECT.CLRR. 1a[A
O O YpES PLLSE PLLOI [
' 5 = |l FALT RES. BY PILOT  [ON
[ 1l RE-WELD 0N
DISPLAY SETUP =
e REPEAT N
o \ Not B |
0@ necessary _‘] <]
D/I Simple Henu
DX200 Timer 2 The above window shows transmission window with NADEX timer.
Programming
endant for timer
\ P Y
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Traceability of welding result

Used Function [ Related document ]

* Spot monitor function + DX200 OPTIONS INSTRUCTIONS FOR SPOT MONITOR FUNCTION

\

Functional overview

@®When you want to confirm past spot welding result (traceability)

+ Centrally manage DX200 welding condition and welding result of timer (which was « Saved on external memory device (USB or CF)

managed independently before), and view from the programming pendant screen. » Display on PC (display as CSV file type)

» Traceability of welding result is enabled by regularly saving data onto external

memory device. Example: welding defect
O O0O0OO0OOO O

@®When you want to confirm welding result in real time (logging)
+ Saved on DX200 (about 200 teaching points)
* Shown on programming pendant

T | e | o | o |2 MWEEES [

Check welding
quality

OO0 O0Oo®MO O

Welding
completed

SPOT WENITER
DATA = 1 /20

| Welding defect }

DATE 2012/04/10 09:49:20 H
JOB NANE [TEST discovery
LIRE 10, 12 View
STEP NO. 11 .
BUN N0, i welding
GUN PRESSLRE D&TA FILE NO. 4
FEECBACK PULSECWELD COMD. ) 3 r_esult
FEEDBACK PULSECHELD DOMPLETE) [ =350 history
SCHEDLLE Ho. 2 ]
FALT CODE T DX100 Timer (NADEX product)
SUB FALLT CODE 0 PC screen
#1 SEDCND. CURRENT 8.1 kA : 3 5 . . i . i .
#1 LINE YOLTAE 211 ¥ U T o — ' ' ' .
#2 SECOND. CURRENT 0.0 kA 4 IND  DATE TINE JOB MAVE LINE NO. STEP NO. GUNNO ZUN PRESSURE DATA FILE MO FEELEACK PULSE(WELD COMD)  FEELE
3 1 20i9/4410 100840 TEST i2 i i ‘ -an
4 N 100QA3R TRRT 11 10 1 246
PAGE 5 32 0 100837 TEST 10 El 1 14 -379
5 3 0 0 10003% TEST 2 L} 1 3
e ; [ 7 5 5 B T | 4
A b I el P.P screen B o 7 ' s
8 ? 0 100330 TEST ] 5 1 4
10 g8 2 M0 100928 TEST 1) 4 1 3
%1 Data from timer differs depending on model/versions Bl T : 2 ! 4
%2 Use timer made by NADEX (use integrate timer function) U eI 12 = ! 2
%3 Use I/F memory additional circuit board | RSERR iz . : 4 e
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Auto compensation of teaching point

Used Function i Related document |

+ DX200 OPTIONS INSTRUCTIONS FOR GUN TEACHING
POSITION CORRECTION FUNCTION

» Gun teaching position compensation

7 Functional overview = S\

Window showing result of
compensation

» This function automatically corrects SVSPOTMOV registered in the JOB. It can be
used to automatically correct the misalignment of work pieces in the direction of Z axis

: N _J
of tool. It can be executed in teach or play mode. | e o0
» Correct up to 50 teaching points simultaneously :.:::g .m e
It automatically repeats teaching when there is a
misalignment of work piece =
Teaching time will be reduced significantly | ~o |
= I I |
Singla tenu |17 Punal I Position correct mcds valid.
g e ~

Amount of compensation:
deviation of Tool-Z between
actual position & taught position

= e
— | l== ¢
_[Eﬂ = :ﬂn»

Detection of work piece

CLEAR CANCEL

Execute search operation

ol l Gun Leaching pusition vurescl aude valid.
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Dealing with welding of multiple work pieces

Related document i

Used Function
. . « DX200 OPTIONS INSTRUCTIONS FOR MULTISTEP PRESSURE
» Multistep pressure function FUNCTION
7 Functional overview O\
» The synchronization of pressure and current facilitates the creation of welding @ Possible to weld 3 layers of thick work pieces
condition for 3 layer work pieces, or welding conditions that reduce sputter. @ Enables sputter less high welding quality
. Need 2 teaching points .
Previously New function Weld 3 layers with
@ @ /_ @ 1 teaching point
NANWA —
F—— — 2nd |ayer
= _
i — &
Requires a notch =
(Press mold is highly expensive) ( )
1st step 2nd step , .
Execute Execute I Pr:essure response
Movable SVSPOT SVSPOT 8 : delay
electrode o
s |
I}
Work piece A 2 =
o=
Fixed A3
electrode Q
L L Notice: After welding completion signal, there is a period of no conduction y
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