STORED ENERGY POWER SUPPLY

250DP

OPERATION MANUAL

Copyright © 1998, 2002, 2004, 2014, 2015 Amada Miyachi America

990-280 REV L



The engineering designs, drawings and data contained herein are the proprietary work of
AMADA MIYACHI AMERICA and may not be reproduced, copied, exhibited or otherwise
used without the written authorization of AMADA MIYACHI AMERICA.

Printed in the United States of America.

Revision Record

Revision EO Date Basis of Revision
A ENRG-RLSE 1/94 Released Original Manual.
B 17215 11/97 e Reorganize data and update format.
e Incorporate Addendum 995-280, Rev A (10/97); and Errata
996-280, Rev B.
C 17405 4/98 Add operating features.
17574 6/98 Correct Test Point designation.
E 18282 5/00 e Add CAUTION statement about polarity in chained weld
schedules.
e Add Declaration of Conformity.
F 18577 11/00 e Add tolerance to pulse output voltage.
e Clarify operation of relay outputs.
G 19146 01/02 Complete Update
H 20002 3/04 Updated Schematics. Minor formatting changes.
J 42840 11/13 Updated to Miyachi America name and logo.
K 43479 12/14 Updated to Amada Miyachi America name and logo.
L 43808 7/15 Updated to Amada format.

MODEL 250DP DUAL PULSE
RESISTANCE WELDING POWER SUPPLY

990-280



CONTENTS

REVISION RECOTA ...ttt ettt et sttt ettt et ae e b et e sbeenee il
(0031115 1L OO PUTUPRORUUTOPRRRPRO i1
COMLACE US ..ttt ettt h et e a e bt et s et e s bt e bt e a b e e bt e bt eat e e bt et e eateebe e bt enteebee bt enbeentenbeens ix
SATELY INOLES ..vvieiiiieiitieeetie ettt et e et e et e e et e e e bt eessaeeessteeeasseeeassaeasssaeanssaeanssaesssseeansaeesssaeensseeeasseesnsseeans X
Declaration Of CONFOTTILY .......c.coiiiiiiiiiiiieiieie ettt ettt e staeebeessaeenbeeseesnseenseeenseas Xi
CHAPTER 1: SYSTEM DESCRIPTION .......oooiiiiiiiiieii ettt ettt 1-1
APPIICATIONS ...ttt ettt et ettt e et e bt e st e e bt e sabeenbeessaeenbeesnseenseeesseensaesssaenseesnseenseennseans 1-1
FOATUIES ettt ettt e bt e e bt e et e e et eesabee e sabeeesane 1-2
CHAPTER 2: INSTALLATION ...ttt ettt et ste s et e eeeneenneeneas 2-1
LOCALION .ttt ettt et b et e a e bttt ea e bttt e hb e bttt e ht e bt et eaten 2-1
POWET LN ...ttt ettt et st e b e s at e et esat e e beesateebeeeaee 2-1
WELAING CaADLES .....ocutieiiieiieeiie ettt ettt ettt e et e e bt e e b e e nseesabeenseeenseenseesnseenseennne 2-1
Rear Panel COmMPONENLS........cccuiiiiiiieiie ettt et et e e s ae e e sateeessaeeeaseeensaaesnsaeesnsseennnes 2-3
Firing SWitCh CONNECTIONS. ......ccuiiiiieiieiie ettt ettt ete et ettt et e et e e ssaesebeesaeesbeensaeenbeenseeenne 2-4
Mechanical FIring SWILCH ......ccuiiiiiiiiiiiciee e et e e e 2-4
Optical FIring SWItCR.....cc.iiiiiiiiieiiee ettt et e b e e seeeaseens 2-4

3 WITe FIring SWILCHES ..c..vviiiiiieeiiie ettt ettt e e e tae e e tae e stae e seneeesnseeenenes 2-4

Air Actuated Weld Head CONNECHIONS........cc.veiiiiiriiieiieciie ettt ettt ettt aee e e 2-5
AL VAIVE DITIVET ..ttt ettt e sat e et e s abe e bt e sbeesabeebeeeaee 2-6
Non Miyachi Unitek Air Actuated Weld Heads.........cocoeviiiiniiiiiiiniiiiceccececce 2-6

Air Actuated Weld Heads without Force Firing SWitches.........ccccccveviieriiiiieniiieiccieceee 2-6
SeCONd AT HEA .....cceviiiiiie ettt et e et e e et e e e aa e e e baeeeenaeenanee s 2-6
FOOSWIECH ...ttt sttt ettt et e sttt eat e s bt e beentesbeeteennens 2-6
T-Level FOOTSWILCR ..coueviiiiiiiciie ettt et et e et e e e ta e e earaeesaneeenens 2-6
2-Level FOOTSWILCR ....cueiiieiieieeieee ettt 2-7
Remote SChedule SCIECtION. ........ccviiieiii i et e e ree e eareeeeens 2-7
REIAY OULPULS.....eeeiiieeciee et et e ettt e st e e st e e st e e e steeesbeeensaeeensaeennsaeesnsaeennneeennses 2-7
Interconnection DIAZIAM ........oeiiiiiiiiiieiie ettt ettt et e et et e et esaeeebee e 2-8
CHAPTER 3: OPERATING CONTROLS AND SCREENS.......ccioiiiiieeteeee e 3-1
OPerating CONLIOIS ....c.eiuiiiiriiiiiee ettt sttt ettt st e sbe et e bt et et e sae e 3-1
SCIEEN FOTIMNALS. ...c..eiiiiiiiiiiie ettt ettt et e sbe e st e bt e e bt e saeeeaees 3-3

MODEL 250DP DUAL PULSE

RESISTANCE WELDING POWER SUPPLY
990-280 iii



CHAPTER 4: GETTING STARTED .......cociiiiiiiiiicce e 4-1

POWETING UD oottt et e et e et e e et e e e teeessteeessseeeasaeeessaeensseesnsseesnseeennses 4-1
Adjusting an Air Actuated Weld Head ...........oocviiiiiiiiiiiiiicce e 4-1
CHAPTER 5: OPERATING INSTRUCTIONS ..ottt 5-1
SUCCESSTUL WELAING. ....eeeiieiiieiiiecie ettt ettt e st e et eesta e et e e aeeenbeessseenneas 5-1
Resistance Welding Parameters..........c.vieeveiiiiieiiiie ettt 5-1
Weld Schedule DevelOPMENL...........cccviiiiiiiiiiiieeiieee ettt eaee e 5-1
Weld Head Parameters. ......coo.ei ittt ettt st 5-2
250DP Power Supply Parameters .........ccveeuieriieeiieiieeiieiee ettt sttt 5-4
MAKING @ WEIA....ooiiiieiiiieie et e et e et e e et e e s te e e ssteeessaeeesseeesssaesnsaeeenseeennees 5-4
Evaluating the Weld.........cooiiiiiiiie ettt st st e e e e e 5-4
WEAK WELA.......eeeie ettt ettt ettt be e st e e b e sareens 5-5
EleCtrode SHCKING ......ccviiiiiiiieiiecie ettt ettt et ettt et e sbe et e eabeenbeesnbeensaeenseens 5-5
Causes of IMPErfect WEldS .......vieiiieiiecee e et e e e e e eareeeeees 5-5
Electrode Force and Y0ENEIEY ........coocuiiiiiiiiiiieeieciieeiie ettt 5-5
POLATIEY ..ttt et e et e et e e et e e e ta e e bt e e nbeeeabeeenaeeenraeennnes 5-6
Weld Strength Profiles .......cooiiiiiiiiieieee ettt st et 5-7
DESTIUCTIVE TESTINEZ ..eeutiieeiiieeiie ettt ettt ettt e et e e et e e sbeeeestee e steeesseeensaeesnssaesssaaenssseesnseeennses 5-7
Electrode MaINtENanCe. ........eeveruieriiriieiieieete sttt et sttt ettt et sbe et et e sbeesbesatesbeeaeeanens 5-8
CHAPTER 6: PROCESS DEFINITIONS AND WELD FUNCTIONS .......cccooviiiiiiieieeieeee, 6-1
250DP SEALES ...cueetietieiieetieie ettt ettt ettt ettt ettt et e e st et e et e r e e eae e teenteete e teentenneenteentenseeneennens 6-1
RIUN Sat€ ....etiieeeiiiee ettt e ettt e e e sttt e e e et e e e e e taaeeeesnssaeeeesssseeeeensssaeeeanssaeeeennes 6-1
STANDBY State......coieiiiiiiiiiieeee ettt ettt ettt e sbe e st esbeesbee e 6-2
PROGRAM STAE....c.ueeiieiietieieeiesteeie ettt ste st e steete st e saeesaestaessesssesseesseessesseensesssenseensesseesseenes 6-2
IMENU STALE.....eenitieittiite ettt ettt et e s it e bt e sat e e bt e sate e bt e sateebeesaneens 6-3
HELP SEALE....eeiieeiieiie ettt e ettt e e ettt e e e et eeeeesbaeeeennssaeeeesssseeeeessaaeesanssaeeeannes 6-4
INO WELD SEALE ...ttt sttt et sat e et sbt e et eesae e e enaee 6-4
FIRE STAt@.....eiiiiiiiiiie ettt et e e et e e e ettt e e e e sta e e e e e nsaaeeeeassseaeeenssseeeeenssaeaeannes 6-4
Weld FUNCHION FIEIA ..c..eoiiiiiiieiiee ettt ettt ettt st 6-4
Basic FUNCHION ....oocuiiiiiiicie ettt e et e e et e e s aae e e sabeeenaeeenseesnsaeenanes 6-5
ReEPEAt FUNCLION ...ttt e e e et e e st e e e e e enseeeennes 6-6
ROIISPOt FUNCHION ......eoiiiiiiiiiie ettt ettt ettt e bt e st eeseeeaeeens 6-7
CHAPTER 7: MAINTENANC E ........ocoiiioieieetee sttt ettt ae s enseenseeseenseeneas 7-1
Modification and CaliDIation............cccuiieiuiiiiiiieicieeeciee et e et e et eesaeeesareeesaeeeraeeenseeesenes 7-1
COVET REMOVAL ...ttt ettt ettt e e b 7-1
Capacitor Bank MOdifiCatIONS ........ccc.eoiiriiriiniiiieieniieeeeseee et 7-1

MODEL 250DP DUAL PULSE

RESISTANCE WELDING POWER SUPPLY
iv 990-280



Line VOltage CRANEZES .....c.cooiieiiieiiiieiieeie ettt ettt tte et be et e e saaeesbeessaeenseesaneenseannnes 7-2

(01 10215 (o) s KU OO UUPORURTUPRPRROP 7-8
TTOUDIESNOOTING ....evieniiieiiieiie ettt ettt et e bt e st e e b e e saeeenseessaeenseesnseenseeensean 7-10
REPAIT SETVICE ..vviieiiieiiie ettt ettt et e et e et e e s aaeesasaeeessaeesssaeeassaeessaeessaeensseennsns 7-11

TEIEPNONE SETVICE ...ooviieiiieiiiieiie ettt ettt et s be bt eeabeesaeesabeesseesnseesseennseenne 7-11

Factory SErviCe REPAIT ....c.eiieiiiieiieeeiie ettt et et e et e et e e et aeesaaeensaeeennnas 7-11

APPENDIX A: TECHNICAL SPECIFICATIONS ..ot A-1
250DP POWET SUPPLY .evvieeeiieeiiie ettt ettt e e e et e e teeessteeesaeeensaeeensaaesnsaeeenseeennnes A-1
POWET REQUITEIMENLS ....ooiiiiiiiieiiieiieeieeite ettt ettt et ettt et eeabeessaesabeessaeenbeensnesnseenseennns A-1
(O 1o To 110 a5 7 111 QUSSP A-1

Output PulsSe CharacCteriStICS ......cccvierieriieeriieeiierieeiteesieettesteeteesteebeesaeenseesaseesseesseesseesseans A-1

WEId FIre LOCKOUL ...coueiiiiiiiii et ettt A-2

Line Voltage RegUIAtION .........ccoiiiiiiiiiiiieiieeie ettt et b e enaeens A-2

TUINAOWIN CITCULL ...ttt ettt ettt et e sttt e s abe e bt e eabeesbeesaeeens A-2

Line Failure TUMMAOWI .....oc.oiiiiiiiiiiiiiieeeeee ettt st A-2

OVEr-Voltage LOCKOUL .......ooiiiiiiiiieeiee ettt ettt et e e s e e aee e eveeeenseeenans A-3

Charge LOCKOUL CITCUIL 1...eeiuiieiieeiieiie ettt ettt ettt et sae et e e sate e bt e seaeenteesabeenseessneenseennseans A-3
oY a1 AN o] (<o 1 ) AP A-3
WEIAING SPEEA ..ottt ettt et e e et e st e ebeesaaeenseessbeenseeenseenseaenne A-3
WELd SChEUIES ...ttt ettt be e A-6

Weld Schedule Definition ..........c.coeiviiiiiniiiinieieieeeee et A-6
(@575 (o) 4 TSRS A-6

Schedule Number at POWET-UD .....cciiiiriiiiiiiiieiiciecteeetese ettt A-7
UBIIEIES oottt ettt et ettt ettt sh et e e e s a e e bt ea e e sb e enbeeaeesseenbeeneeeaeebeeneesneenbeeneas A-7
INTOIMATION ©oiiiiiieiiie ettt e et e et e e e e e e e aaeeestaeesssaeeessaeesaseeessseeensaeensseeennnes A-7
WEIA SENETY ittt et e et e et e e et e e e staeesnseeeanseeennseeensseesnsaeesnseeennnes A-7
SYSTEIM SEE-UP .eeeitieiieiieeit ettt ettt e st et e et e bt e st e e e san e e beesaneeaneeseneeanees A-8
WELA FUNCLIONS ..ottt ettt ettt ettt et e st e ebe e A-8
5 1T Ta B 1) o TIPSR A-8

SQUEEZE LINE ..ottt ettt e ettt e et e e et e e s bt eesnbeeeesbeeessseeennseesnsneennseens A-8

L7 T0) 10 I 333 T USRS A-9

HOLA TAIME ..ttt sttt et b e et ae ettt e e st e bt entenbeeneesneenee A-9
FOOSWILCH TYPC ..ttt ettt ettt ettt e et e st e eabeeseeeeabeeenteenseeenne A-9

FOOTSWITCH CONNECLOT ...ceutiiiiiiiieiiieeiieesiie ettt ettt ettt ettt sateebeesaeesbeesaeeens A-9
Footswitch Weld ADOrt FEAtUIE .......ccveiiiiiiiiiieciecce et A-10

Footswitch Weld ADOTt On ......cc.ooiiiiiiiieiiee e A-10

Footswitch Weld ADOrt Off .......ocoiiiiiee e e A-10
FIring SWILCH TYPE .eeeouiiiiieiiieiieeie ettt ettt ettt et e et eeabeessaessbe e seeesseensaeesseenseennns A-10

FITINE CIFCULL ..ottt ettt sttt et sbe et st sbe et e e nae e A-10

SWitch DeboUNCE TIME ...c..eevuiiiiiiiiiieieeie ettt sttt et e b e sae s A-11

Mechanical Firing SWitch Cable .........ccccooiiiiiiiiiiiiiecreee e A-11

MODEL 250DP DUAL PULSE

RESISTANCE WELDING POWER SUPPLY
990-280 v



Optical Firing SWitCh CONNECLOT ........cccuiiiiiiiiieiieiieeiieeie ettt ste et e seaeeseesaee e A-11

INIHATION SWILCR ..ottt sttt ettt st be e A-12
Manual Head OPETation ..........cceeeiieiiierieeiienieeieeriee et siee et eseaeeteesseesseessaesnseesseesnseesssesnseens A-12
PN Tl 5 (< IO @3S 1[0 ) o NSRS A-12

Chain Schedules FEAtUIe ..........ccoociiiiiiiiieiiecieee ettt ettt e et esabe e b e e A-12
N17S o B 10 11 | PSPPSRI A-12
NEXE SCHEAUIE ...ttt ettt et A-13

AUIDIE BUZZET ...ttt ettt ettt ettt et et ebe e A-13
End of Cycle Buzzer ON/OFF ........oooiiiiiiiiiiieteee ettt ettt en A-13
|G O] 1] OSSPSR A-13

WELA COUNLET ..ottt et b ettt e bttt sbtesb e et sbtesbe et e eatesbeeteeanens A-14

ALBIINS ettt e b e h bt bt a bt e bt e e he e e bt e ehte e beeeabeebeeeaee A-14

AL VAIVE DITIVET ..ottt ettt et s e et esab e e bt e esseesaeensaeseesnseenseesnseens A-14
AL ValVe DITIVET 1 oottt st ettt et e st e e en A-14
AL VAIVE DITIVET 2 .ottt ettt ettt e st e et eenbeenseeenbeenseessseenseas A-15
Air Valve Driver RECEPIACIES ....ccviiiiiiiieiiiciie ettt e e A-15

Control SigNals CONMECLOT .......eeiiieieieeiieitieeie ettt ettt seeete e st e ebeesaeeebeesaaeesbeesseeenseenseeenseennns A-15
EMEIZENCY STOP ..eviiieieiiiiee et e e et e e e e st e e e e enbaaeeeensaeeeennns A-16
Charge (Process) INNIDIt ........cciiiiiiiiiiiiieiece ettt ebeeeaae e A-17
Remote Weld Schedule SElection ...........cooceiiiiiiiiiiiiiiieeeeeee e A-17
Binary Schedule Selection Code ..........occuiiiiiiiieiiieiiieiiee ettt ens A-18

REIAY OULPULS ...veieeiieeiiie ettt et e et e et e e et e e e teeesstaeessseeeasseeesseeensseesnsaeennseeennses A-19

ALCCESSOTY PO ..ottt ettt e sttt e st e st e e s bt e e nabeeenaaeeesabeeesabeeenns A-20

Input/Output Cable Connectors and FUSING ........cc.ccoiiiiiiiiieiiieceeee e A-20
INPUL LINE POWET ...t ettt ettt et e bt e et esteesaeeens A-20
CIrCUIL BIEAKEIS ..oeviiiiieiieciiiciiece ettt ettt ettt e e b e staeeabe e saeessaessneensaennseens A-20
FUS S e e e ettt e e e et a e e e e tba e e e e aaeeeeanbaaeeeanraaeeeanns A-20
POWer INPUL CONNECLOT .....vvieiiiieiiieeeiie ettt e et e st e et eeetaeeeabeesnnneesnneeesnseeenanes A-20

Front Panel SWItCHES .......c.oiiiiiiiiiicee ettt et e e e e e ta e e e naeeenbeeeenns A-21

MICTOPTOCESSOT CPU ..ottt ettt e et e e st e e s abe e e e sbeeeaseeensseeensneesnseeennnes A-21

D] o) ) OO SRR A-21

COOLIME oottt ettt et e et e e tt e et e e beeesbe e saeesbaensseesbeesseensaensseesseesseensaennseenseenns A-21

PhySiCal CharaCteriSTICS ....c.eetiruieiieriiiriieieeit ettt ettt ettt sttt ettt et sbe b et e saeesbeeaesaeens A-22

5316 1o USRS USRURSUR Index-1

Vi

MODEL 250DP DUAL PULSE

RESISTANCE WELDING POWER SUPPLY
990-280



ILLUSTRATIONS

Figure Title Page
1-1 ~ 250DP Dual Pulse Resistance Welding Power Supply ........ccccoeviiiiiiniiiiieniieieieceeeeee 1-1
2-1  Cable Routing EXamples oottt 2-2
2-2  Terminal Connection EXamples ..ot 2-2
2-3  Rear Panel ComMpONents et ere e e ens 2-3
2-4  Typical Solenoid Air Valve Assembly with a Single egulator ............cccccveeveieeniieenciieeieeeen 2-6
2-5  250DP Equipment Interconnection DIagram ..............ccccceeriieiiieniieiiienieeieeeie et 2-9
3-1 Front Panel Controls e n 3-1
3-2  Screen FIow Chart et et 3-5
4-1 Typical Solenoid Air Valve System with Dual Regulators .........c.cccccveeeiiiiniieiicieeciee e, 4-2
4-2  Typical Solenoid Air Valve System with a Single Regulator ..............cccooovieiiiniiiinieniicie 4-3
4-3  Measuring Preset Firing Force of the Weld Head with a Force Gauge .........ccccoeevvvvviveennenenneen. 4-4
4-4  Results of EXCESSIVE Al PIESSUIE  ..ooiiiiiiiiieiieiie ettt ettt ettt 4-5
4-5  Weld Head Configuration Jumper SEleCtion .........cccccveeiiiiiiiieeiiieeiiee et eeiee e svee e 4-6
5-1 Effects of Excessive or Insufficient Heat, Time and Pressure ..........ooooovvvveeeieiiiiiiiiveeeeiee e, 5-2
5-2  Typical Weld Strength Profile = oo 5-7
7-1 Line Voltage and Capacitor Bank JUMPETING ..........ccceevriiiiiiiiiieiiieeiiee e 7-2
7-2 100 VAC Line Voltage Configuration ............c.cecceerieeiiieniieeniienieeiieeieeniee e eieesveesseesseeseesenes 7-4
7-3 115 VAC Line Voltage Confiuration ...........cceceeeeeiiieeeiiieeeiiieesieeesieeeeeeeeeneeessveeesseeesseeesssesens 7-5
7-4 208 VAC Line Voltage ConfigUuration ............ccceccueeeuierieeiiienieeieenieeeeesieeeseesieesseesseesnseenseesnnes 7-6
7-5 230 VAC Line Voltage ConfigUration ...........ccceecueeercuieeiieeeiiieeiieeeseeeeieeeesneeesseeesseeesseesssseeens 7-7
A-1  Rep/Hit Rate with 1500 uF Capacitor Bank ...........ccccooeiiiiiiiiiiiiiccee e A-5
A-2  Rep/Hit Rate with 3000 puF Capacitor Bank ..........cccocceeiieiiiiiiiniiiieeceee e A-5
A-3  Pin Numbers as Viewed from the Rear Panel ...........c.ccoccoieviiiiiiiiicee e A-11
A-4  Jumper Selection for Air Valve Driver Control ...........ccocceevieiiiieniieiiieiieciieie e A-15
A-5  CONTROL SIGNALS CONNECLOT  .eeuvieeieiieiiesiieieeiiestteteetesteeeesseesseesaesseesesneesseesesseenseenees A-16
A-6  Remote Schedule Selection with a Remote Binary Switch ...........coccoeiiiiiiiiiiniiiieciee, A-18
A-7  250DP DIMENSIONS et e e e e e e aa e e e e e aa e e eaaeeeaaeennnes A-22

MODEL 250DP DUAL PULSE
RESISTANCE WELDING POWER SUPPLY

990-280

Vii



TABLES

Table Title Page

5-1 Recommended Electrode Materials —........ccoooiiiiiiiiiiiiieee e 5-3
5-2  Causes of Imperfect Welds oo 5-5
7-1  Power Supply Voltage Range SpecifiCations ...........cccceviieiiieriiieiienieeiieie e 7-9
A-1T  Pulse CharacCteriStiCS oottt et ettt et e bt s te et e e e teesabeenbeeenreenneas A-2
A2 Welding Speed e e e e e st e e e e eaee s A-4
A-3  Binary Codes for Remote Weld Schedule Selection ............ccocoeviieiiiiniiiiiiinieeieieeeee A-17
A-4  Input Power Specifications oo e A-21

MODEL 250DP DUAL PULSE

RESISTANCE WELDING POWER SUPPLY
viii 990-280



CONTACT US

Thank you for purchasing a Miyachi Unitek™ Model 250DP Dual Pulse Resistance Welding Power
Supply.

Upon receipt of your equipment, please thoroughly inspect it for shipping damage prior to its
installation. Should there be any damage, please immediately contact the shipping company to file a
claim, and notify us at:

Amada Miyachi America
1820 South Myrtle Avenue
P.O. Box 5033

Monrovia, CA 91017-7133

Telephone: (626) 303-5676
FAX: (626) 358-8048
e-mail: info@amadamiyachi.com

The purpose of this manual is to supply operating and maintenance personnel with the information
needed to properly and safely operate and maintain the Model 250DP Dual Pulse Resistance Welding
Power Supply.

We have made every effort to ensure that the information in this manual is accurate and adequate.

Should questions arise, or if you have suggestions for improvement of this manual, please contact us at
the above location/numbers.

Amada Miyachi America is not responsible for any loss due to improper use of this product.
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SAFETY NOTES

This instruction manual describes how to operate, maintain and service the Model 250DP Dual Pulse
Resistance Welding Power Supply, and provides instructions relating to its SAFE use. Procedures
described in this manual MUST be performed, as detailed, by QUALIFIED and TRAINED personnel.

For SAFETY, and to effectively take advantage of the full capabilities of the tester, please read these
instruction manuals before attempting to use the workstation.

Procedures other than those described in this manual or not performed as prescribed in it, may expose
personnel to electrical hazards.

After reading this manual, retain it for future reference when any questions arise regarding the proper
and SAFE operation of the tester.

Please note the following conventions used in this manual:

WARNING: Comments marked this way warn the reader of actions which, if not followed, might
result in immediate death or serious injury.

CAUTION: Comments marked this way warn the reader of actions which, if not followed, might result
in either damage to the equipment, or injury to the individual if subject to long-term exposure to the
indicated hazard.

MODEL 250DP DUAL PULSE

RESISTANCE WELDING POWER SUPPLY
X 990-280



UNITEK MIYACHI CORPORATION

Declaration of Conformity

Directive(s) EMC, LOW VOLTAGE, MACHINERY

Type of Equipment: Resistance Wdding Power Supply Equipment

Applied Standards: EN50081-2 EN50082-1, ENS55011,IEC 801-2,IEC 801-3
IEC 801-4 EN60204-1 EN50063

Model Nos.: 250DP,250DPS,250DP/208,250DP/100,250DPS/100
250DP/230,250DPS/230
Authorized Representative Weld Equip Sales BV
Within Evropcan Community: Engelseweg 217
Postbus 164
5700 AD Helmond HOLLAND

Manufacturer’s Name and Address: UNITEK MIYACHI CORPORATION
1820 South Myrtle Avenue
Monrovia, CA 91017 USA.

Based on the Declaration of Conformity Certificates issued by the test

laboratories, 1 declare that the equipment specified above conforms to
the listed directive and stendards,

Place: Monravia, CA
Signature

Full Name

Title

990-280
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LIMITED WARRANTY

1. (a) Subject to the exceptions and upon the conditions set forth herein, Seller warrants to Buyer that
for a period of one (1) year from the date of shipment (“Warranty Period”), that such Goods will be free
from material defects in material and workmanship.

(b) Notwithstanding the foregoing and anything herein to the contrary, the warranty set forth in this
Section 1 shall be superseded and replaced in its entirety with the warranty set forth on Exhibit A
hereto if the Goods being purchased are specialty products, which include, without limitation, laser
products, fiber markers, custom systems, workstations, Seller-installed products, non-catalogue
products and other custom-made items (each a “Specialty Products.”

(c) EXCEPT FOR THE WARRANTY SET FORTH IN SECTION 1(A), SELLER MAKES NO
WARRANTY WHATSOEVER WITH RESPECT TO THE GOODS (INCLUDING ANY SOFTWARE) OR
SERVICES, INCLUDING ANY (a) WARRANTY OF MERCHANTABILITY; (b) WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE; (c) WARRANTY OF TITLE; OR (d) WARRANTY
AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS OF A THIRD PARTY;
WHETHER EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF
PERFORMANCE, USAGE OF TRADE OR OTHERWISE.

(d) Products manufactured by a third party and third party software (“Third Party Product”) may
constitute, contain, be contained in, incorporated into, attached to or packaged together with, the
Goods. Third Party Products are not covered by the warranty in Section 1(a). For the avoidance of
doubt, SELLER MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO ANY
THIRD PARTY PRODUCT, INCLUDING ANY (a) WARRANTY OF MERCHANTABILITY; (b)
WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE; (c) WARRANTY OF TITLE; OR (d)
WARRANTY AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS OF A THIRD
PARTY; WHETHER EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF
PERFORMANCE, USAGE OF TRADE OR OTHERWISE. Notwithstanding the foregoing, in the event
of the failure of any Third Party Product, Seller will assist (within reason) Buyer (at Buyer's sole
expense) in obtaining, from the respective third party, any (if any) adjustment that is available under
such third party’s warranty.

(e) Seller shall not be liable for a breach of the warranty set forth in Section 1(a) unless: (i) Buyer gives
written notice of the defect, reasonably described, to Seller within five (5) days of the time when Buyer
discovers or ought to have discovered the defect and such notice is received by Seller during the
Warranty Period; (ii) Seller is given a reasonable opportunity after receiving the notice to examine such
Goodes; (iii) Buyer (if requested to do so by Seller) returns such Goods (prepaid and insured to Seller at
1820 South Myrtle Avenue, Monrovia, CA 910160r to such other location as designated in writing by
Seller) to Seller pursuant to Seller's RMA procedures and Buyer obtains a RMA number from Seller
prior to returning such Goods for the examination to take place; and (iii) Seller reasonably verifies
Buyer’s claim that the Goods are defective and that the defect developed under normal and proper use.

(f) Seller shall not be liable for a breach of the warranty set forth in Section 1(a) if: (i) Buyer makes any
further use of such Goods after giving such notice; (ii) the defect arises because Buyer failed to follow
Seller’s oral or written instructions as to the storage, installation, commissioning, use or maintenance of
the Goods; (iii) Buyer alters or repairs such Goods without the prior written consent of Seller; or (iv)
repairs or modifications are made by persons other than Seller’'s own service personnel, or an
authorized representative’s personnel, unless such repairs are made with the written consent of Seller
in accordance with procedures outlined by Seller.
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(9) All expendables such as electrodes are warranted only for defect in material and workmanship
which are apparent upon receipt by Buyer. The foregoing warranty is negated after the initial use.

(h) Subject to Section 1(e) and Section 1(f) above, with respect to any such Goods during the Warranty
Period, Seller shall, in its sole discretion, either: (i) repair or replace such Goods (or the defective part)
or (ii) credit or refund the price of such Goods at the pro rata contract rate, provided that, if Seller so
requests, Buyer shall, at Buyer's expense, return such Goods to Seller.

() THE REMEDIES SET FORTH IN SECTION 1(H) SHALL BE BUYER’S SOLE AND EXCLUSIVE
REMEDY AND SELLER’S ENTIRE LIABILITY FOR ANY BREACH OF THE LIMITED WARRANTY
SET FORTH IN SECTION 1(A). Representations and warranties made by any person, including
representatives of Seller, which are inconsistent or in conflict with the terms of this warranty, as set
forth above, shall not be binding upon Seller.
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Exhibit A
Warranty for “ Specialty Products”

Limited Warranty

EXCEPT FOR THE WARRANTY SET FORTH BELOW IN THIS EXHIBIT A, SELLER MAKES NO
WARRANTY WHATSOEVER WITH RESPECT TO THE GOODS (INCLUDING ANY SOFTWARE) OR
SERVICES, INCLUDING ANY (a) WARRANTY OF MERCHANTABILITY; (b) WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE; (c) WARRANTY OF TITLE; OR (d) WARRANTY
AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS OF A THIRD PARTY;
WHETHER EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF
PERFORMANCE, USAGE OF TRADE OR OTHERWISE.

Warranty Period: The Warranty Period for Specialty Products is for one (1) year, and the Warranty
Period for laser welders and laser markers is two (2) years (unlimited hours), and the Warranty Period
for the laser pump diodes or modules is two (2) years or 10,000 clock hours, whichever occurs first (as
applicable, the “Warranty Period”). The Warranty Period begins as follows: (i) on orders for Goods
purchased directly by Buyer, upon installation at Buyer’s site or thirty (30) days after the date of
shipment, whichever occurs first; or (i) on equipment purchased by a Buyer that is an OEM or systems
integrators, upon installation at the end user’s site or six (6) months after the date of shipment,
whichever occurs first.

Acceptance Tests: Acceptance Tests (when required) shall be conducted at Amada Miyachi
America, Inc., Monrovia, CA, USA (the “Testing Site”) unless otherwise mutually agreed in writing prior
to issuance or acceptance of the Acknowledgement. Acceptance Tests shall consist of a final visual
inspection and a functional test of all laser, workstation, enclosure, motion and accessory hardware.
Acceptance Tests shall include electrical, mechanical, optical, beam delivery, and software items
deliverable under the terms of the Acknowledgement. Terms and conditions for Additional Acceptance
Tests either at Seller’s or Buyer's facility shall be mutually agreed in writing prior to issuance or
acceptance of the Acknowledgement.

Performance Warranty: The system is warranted to pass the identical performance criteria at Buyer's
site as demonstrated during final Acceptance Testing at the Testing Site during the Warranty Period, as
provided in the Acknowledgement. Seller explicitly disclaims any responsibility for the process results
of the laser processing (welding, marking, drilling, cutting, etc.) operations.

Exclusions: Seller makes no warranty, express or implied, with respect to the design or operation of
any system in which any Seller’s product sold hereunder is a component.

Limitations: The limited warranty set forth on this Exhibit A does not cover loss, damage, or defects
resulting from transportation to Buyer’s facility, improper or inadequate maintenance by Buyer, Buyer-
supplied software or interfacing, unauthorized modification or misuse, operation outside of the
environmental specifications for the equipment, or improper site preparation and maintenance. This
warranty also does not cover damage from misuse, accident, fire or other casualties of failures caused
by modifications to any part of the equipment or unauthorized entry to those portions of the laser which
are stated. Furthermore, Seller shall not be liable for a breach of the warranty set forth in this Exhibit A
if: (i) Buyer makes any further use of such Goods after giving such notice; (ii) the defect arises because
Buyer failed to follow Seller’s oral or written instructions as to the storage, installation, commissioning,
use or maintenance of the Goods; (iii) Buyer alters or repairs such Goods without the prior written
consent of Seller; or (iv) repairs or modifications are made by persons other than Seller’'s own service
personnel, or an authorized representative’s personnel, unless such repairs are made with the written
consent of Seller in accordance with procedures outlined by Seller.
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Seller further warrants that all Services performed by Seller's employees will be performed in a good
and workmanlike manner. Seller’'s sole liability under the foregoing warranty is limited to the obligation
to re-perform, at Seller’s cost, any such Services not so performed, within a reasonable amount of time
following receipt of written notice from Buyer of such breach, provided that Buyer must inform Seller of
any such breach within ten (10) days of the date of performance of such Services.

Seller shall not be liable for a breach of the warranty set forth in this Exhibit A unless: (i) Buyer gives
written notice of the defect or non-compliance covered by the warranty, reasonably described, to Seller
within five (5) days of the time when Buyer discovers or ought to have discovered the defect or non-
compliance and such notice is received by Seller during the Warranty Period; (i) Seller is given a
reasonable opportunity after receiving the notice to examine such Goods and (a) Buyer returns such
Goods to Seller’s place of business at Buyer’s cost (prepaid and insured); or (b) in the case of custom
systems, Seller dispatches a field service provider to Buyer’s location at Buyer’s expense, for the
examination to take place there; and (iii) Seller reasonably verifies Buyer’s claim that the Goods are
defective or non-compliant and the defect or non-compliance developed under normal and proper use.

All consumable, optical fibers, and expendables such as electrodes are warranted only for defect in
material and workmanship which are apparent upon receipt by Buyer. The foregoing warranty is
negated after the initial use.

No warranty made hereunder shall extend to any product whose serial number is altered, defaced, or
removed.

Remedies: With respect to any such Goods during the Warranty Period, Seller shall, in its sole
discretion, either: repair such Goods (or the defective part). THE REMEDIES SET FORTH IN THE
FOREGOING SENTENCE SHALL BE BUYER’S SOLE AND EXCLUSIVE REMEDY AND SELLER’S
ENTIRE LIABILITY FOR ANY BREACH OF THE LIMITED WARRANTY SET FORTH IN THIS
EXHIBIT A. Representations and warranties made by any person, including representatives of Seller,
which are inconsistent or in conflict with the terms of this warranty, as set forth above, shall not be
binding upon Seller.

Products manufactured by a third party and third party software (“Third Party Product”) may
constitute, contain, be contained in, incorporated into, attached to or packaged together with, the
Goods. Third Party Products are not covered by the warranty in this Exhibit A. For the avoidance of
doubt, SELLER MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO ANY
THIRD PARTY PRODUCT, INCLUDING ANY (a) WARRANTY OF MERCHANTABILITY; (b)
WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE; (c) WARRANTY OF TITLE; OR (d)
WARRANTY AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS OF A THIRD
PARTY; WHETHER EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF
PERFORMANCE, USAGE OF TRADE OR OTHERWISE. Notwithstanding the foregoing, in the event
of the failure of any Third Party Product, Seller will assist (within reason) Buyer (at Buyer’s sole
expense) in obtaining, from the respective third party, any (if any) adjustment that is available under
such third party’s warranty.
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CHAPTER 1
SYSTEM DESCRIPTION

Applications

The 250DP (figure 1-1) is a versatile, 250 watt-second stored energy, capacitor discharge, dual pulse power
supply which can effectively solve most precision, small parts, resistance welding problems. Its exclusive,
context sensitive, user help screens quickly guide you through even the most complex program.
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Figure 1-1. 250DP Dual Pulse Resistance Welding Power Supply
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CHAPTER 1: SYSTEM DESCRIPTION

You can program up to 128 weld schedules and save them in battery backup memory. A built-in schedule
protection feature protects weld schedules from unauthorized or inadvertent changes. Schedule 0 serves as a
scratch-pad which anyone can use to perform occasional jobs without jeopardizing the integrity of the
production line. The exclusive weld fire lockout feature guarantees that weld quality is independent of line
voltage fluctuations and the speed at which the power supply is operated.

Dual pulse welding, an exclusive and unique feature of Miyachi Unitek power supplies, improves weld
quality and eliminates weld splash. Dual pulse means each weld is performed with two pulses with
independent energy levels. The first pulse displaces the plating or contamination and reforms the surface so
that it is in intimate contact with the electrode. The second pulse welds the base metals. You can also use
the automatic step feature to step to a new schedule, after a preset number of welds, in order to compensate
for electrode wear.

The optional built-in Miyachi Unitek Weld Sentry adds a weld monitoring capability to the 250DP which
improves process control by detecting subtle changes in voltage, current, and power. The remote schedule
feature allows the 250DP to reliably select weld schedules in automated applications.

The 250DP can be used with manual, user actuated, or air actuated weld heads. It is a multi-voltage unit
designed for operation at 100, 115, 208, or 230 VAC, 50/60 Hz.

Features

e Multi-function microprocessor control provides repeatable process control and is compatible with air or
manually actuated weld heads. Facilitates multiple applications at a single work-station and protects
weld schedules from changes by unauthorized personnel.

e Dual pulse welding eliminates weld splash. Improves weld quality, especially when welding plated
materials.

e Three weld functions available:
» Basic
» Rollspot (seam weld)
» Sequence Repeat.

e User-friendly programming serves as a built-in manual, quickly guiding you through the most complex
programs. Menu-driven utilities make it easy to copy schedules and calibrate the power supply.

e Two air valve drivers are provided to sequentially control two separate air operated weld heads. Air
Valve Driver 1 controls a 24 VAC or 115 VAC air actuated weld head. Air Valve Driver 2 is
programmed by Output Relay 1 (refer to the next-listed feature).

¢ You can use two relays to provide status signals to external devices. You can also use Relay 1 to
program Air Valve Driver 2 to control a second 24 VAC air actuated weld head.

e You can specify the polarity of the output pulse for each weld schedule.
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CHAPTER 1: SYSTEM DESCRIPTION

CAUTION: If weld schedules are chained together, do NOT change polarity. All schedules in the chain
must have the same polarity or the relay contacts may be damaged.

e An optional built-in Weld Sentry monitors the process, signals reject alarms, calculates statistical and
SPC data, displays graphs and charts and transmits, via an RS-232 interface, to a printer or PC.

e Remote schedule selection simplifies use in automated systems. A CONTROL SIGNALS connector
accepts remote control signals for Emergency Stop, Remote Weld Inhibit, and Remote Weld Schedule
Selection.

e The chain schedule feature allows any number of schedules to be chained together in a user specified
sequence.

e The automatic step feature increases electrode life and reduces downtime for electrode dressing by
automatically changing weld energy to compensate for electrode wear.

e Schedule protection and system security features protects weld schedules, except Schedule 0, from
changes by unauthorized personnel.

e The schedule lock feature allows you to restrict welding to one selected weld schedule.

e Power-up schedule selection allows any of the 128 schedules, or the last schedule used, to be specified
as the default power-up schedule.

e The digital display allows operators to set welding energy accurately and quickly.

e The 250DP is compatible with manually actuated weld heads and air actuated heads with 1-level or 2-
level foot switches.

e The 250DP is compatible with force fired and non-force fired weld heads. Squeeze (delay) time is
adjustable from 0 to 9.9 seconds. An end of cycle buzzer sounds at the end of each weld sequence as a
signal to the operator to release the foot pedal.

¢ Built-in weld counters allow you to control events which are a function of the number of welds made.
e The firing circuit uses single pole, double pole or optical firing (pressure) switches.

e Weld fire lockout helps prevent poor welds caused by firing the power supply before the capacitor bank
is properly charged or discharged.

e The foot switch weld abort safety feature causes the 250DP to abort the welding process if you release
the foot switch, on an air actuated system, before the end of the welding sequence.

e The line failure turndown safety feature discharges the capacitor bank when input power is interrupted.

e The 250DP is protected from radio frequency interference and electromagnetic interference, resulting in
reliable operation even in high electrical noise environments. Input switch debounce circuitry eliminates
false triggering.
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CHAPTER 2
INSTALLATION

Location

Install the 250DP in a well-ventilated area that is free from dirt and moisture. Allow sufficient clearance
around the sides and rear of the unit so that cooling air may flow properly. Position the 250DP as close as
practical to the weld head.

Power Line
CAUTION: Do not connect the line cord at this time.

This power supply was wired for the specific input line voltage marked on the line cord at the factory. The
standard 250DP is wired for 115 VAC. Reconnection for operation at another voltage may be made by a
qualified technician. Refer to Chapter 7 under Modifications and Calibration.

Welding Cables

Position the 250DP on the work bench approximately 5 inches behind the weld head. Use the cables
furnished with the weld head to connect the terminals on the back of the weld head to the appropriate
terminals on the front of the 250DP. Convention is to connect the lower electrode of the weld head or hand-
piece to the (+) output terminal and the upper electrode to the ( - ) output terminal of the 250DP. If the weld
head cables are unserviceable, use the following criteria in selecting new cables:

e Use No. 2 AWG welding cables, or No. 2/0 AWG welding cables if the cables are more than 12 inches
long. The diameter of the cables should be as large as practical.

e Use the shortest possible welding cables. It is not uncommon to have losses up to 50% per foot for No.
6 cable and 20% for No. 2 cable.

To reduce energy losses, follow these recommendations:

¢ Route cables so that they do not surround magnetic materials such as air solenoids, tooling, or steel weld
heads (see figure 2-1).
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CHAPTER 2: INSTALLATION

Tape cables together to minimize the inductive losses. A separation of weld cables surrounding an area
of one square foot could result in losses of up to 65% (figure 2-1).
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Figure 2-1. Cable Routing Examples

Bolt connections directly together. Do not place washers between the terminals of the 250DP and the
terminals of the cables. Tighten connections securely, they must be free from oxidation, dirt and/or
grease (see figure 2-2).

Note: Attach both welding cables on the same side of the weld head.

Cap Head Screw and
Flat Washer

Screw, Flat

~

Upper Welding Cable

Lower Electrode
Holder _\

W asher, Nut
i‘ (2 Places)
A
1
p— \
\— Lower Welding Cable
Install flat washer under
: screw head, not welding
L'E-J cable terminal
Figure 2-2. Terminal Connection Examples
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CHAPTER 2: INSTALLATION

Rear Panel Components
The input and output connections located on the rear panel of the 250DP (figure 2-3) are listed below.
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Figure 2-3. Rear Panel Components

A CONTROL SIGNALS: 15-pin, subminiature D-type connector used for remote schedule selection,
output relays, process inhibit and emergency stop (refer to Appendix A under Control Signals).

B ACCESSORY PORT: 25-pin, subminiature D-type connector used to interface with other Miyachi
Unitek devices.

C OPTICAL FIRING SWITCH: 5-pin receptacle is used to connect the 250DP to weld heads with
either a 3-wire firing switch or an optical switch.

D AIR VALVE DRIVER 2: Provides 24 VAC to control a second Miyachi Unitek air actuated weld
head.

E AIR VALVE DRIVER 1: Provides either 24 or 115 volts (AC) to control a Miyachi Unitek air
actuated weld head.
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CHAPTER 2: INSTALLATION

F FOOTSWITCH: This receptacle is used to connect either a 1-level or 2-level Miyachi Unitek
footswitch. Footswitches are only used with air or electrically actuated weld heads.

G MECHANICAL FIRING SWITCH: 4-foot cable is used to connect the 250DP to the force firing
switch in all Miyachi Unitek weld heads and hand-pieces.

H POWER CABLE: 5-foot cable is terminated with the appropriate 115 or 230 volt plug. The
standard plug for the 115 VAC power supply a NEMA 5-15P rated for 15 amps.

I CBI1, CB2: Circuit breakers are used to protect the incoming power line.
J COVER PLATE : Used when the Weld Sentry option is not installed.

Firing Switch Connections

Connect the weld head or hand-piece to the appropriate firing cable or switch located on the rear panel of
the 250DP.

Mechanical Firing Switch

Miyachi Unitek weld heads and hand-pieces are force fired and have two-pin firing switch connectors
which can be connected directly to the mating connector of the MECHANICAL FIRING SWITCH
located on the rear panel of the 250DP.

Users of manually actuated weld heads which do not have force firing switches must connect the two
pins in the mechanical firing switch to an external switch in order to initiate the 250DP.

Air actuated weld heads which do not have force firing switches rely on the squeeze time to ensure that
the weld head has time to close and apply the proper force to the workpieces. Use the squeeze time
option and select NO FIRING SWITCH from the Options Menu (refer to Chapter 3).

Optical Firing Switch

Users of weld heads with pressure switches using a 3-wire switch or an optical device should use the
OPTICAL FIRING SWITCH receptacle located on the rear panel of the 250DP (refer to Appendix A
under Initiation Switch,).

3-Wire Firing Switches

Users of weld heads with single pole, double throw, 3-wire pressure switches should also use the
OPTICAL FIRING SWITCH connector. The 250DP will automatically detect that the system is using a
3-wire switch if Pin 2 is low at power-up.
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CHAPTER 2: INSTALLATION

Air Actuated Weld Head Connections

Solenoid valve/regulator assemblies which are not mounted on the weld head should be located as close as
possible to the weld head. Use the shortest air lines possible to obtain the fastest mechanical response.

Connect the inlet port on the air valve (solenoid) to a properly filtered air supply (100 psig maximum). Use
0.25-inch OD plastic hose with a rated burst pressure of 250 psi to connect the outlet ports of the
solenoid/regulator assembly to the flow controls on the air cylinders. Figure 2-4 illustrates a typical single
regulator installation for a Miyachi Unitek Series 80 Weld Head. Turn the regulator(s) fully counter-
clockwise to ensure minimum air pressure. Turn on the air supply. Repair leaks if necessary.

All Thinline weld heads are capable of cycling at a rate of 1 weld per second, provided that the tubing
between pressure regulators and the air cylinder is kept as short as possible. Increasing the length of the
tubing produces very sluggish mechanical motion. Do not use lubrication on the input air line because, as
the internal seals on the air cylinder wear, lubricating oil will leak past these seals and contaminate the
electrode and the workpiece with a fine oil mist. Once every six months or every 1 million operations,
whichever occurs first, remove the top flow control valve and place two drops of light machine oil in the top
of the air cylinder.

- JP SPEED
D FLOW VALVE

DOWN SPEED
|~ FLOW VALVE

A/
-«——— AIR CYLINDER

PULL UP AND TURN
CLOCK-WISE TO
INCREASE PRESSURE.
PUSH DOWN TO LOCK.

| --—— AIR PRESSURE

REGULATOR
O W
) «— AIR GAUGE
)
i A ——
O
___—POWER CORD

Figure 2-4. Typical Solenoid Air Valve Assembly with a Single Regulator
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CHAPTER 2: INSTALLATION

Air Valve Driver

Connect the solenoid air valve to the AIR VALVE DRIVER 1 receptacle located on the rear panel of the
250DP. Weld heads with 4-pin 24/115 VAC connectors can be plugged directly into the power supply.
Weld Heads with standard 115 volt plugs (NEMA 5-15P) require an adapter, Miyachi Unitek Model
VDAC, Valve Driver Adapter Cable. When the connection has been made, the 250DP will
automatically recognize that an air head has been connected.

Non Miyachi Unitek Air Actuated Weld Heads

Users of air actuated weld heads not manufactured by Amada Miyachi America should connect the air
solenoid valve on the head or regulator valve assembly to either the appropriate 24 volt or 115 volt pins
of the receptacle on the rear of the 250DP. Refer to Appendix A under Control Signals for detailed
information.

Air Actuated Weld Heads without Force Firing Switches

Users of air actuated weld heads not having force firing switches must use sufficient squeeze time to
allow the head to close and to apply the proper force to the workpieces.

Second Air Head

Connect the solenoid air valve of a second air actuated Miyachi Unitek weld head to the AIR VALVE
DRIVER 2 receptacle. Only weld heads with 4-pin 24 VAC connectors can be plugged directly into the

power supply.
Users of air actuated weld heads not manufactured by Amada Miyachi America should connect the air

solenoid valve on the head, or regulator valve assembly, to the appropriate 24 volt pins of the receptacle
on the rear of the 250DP. Refer to Appendix A under Control Signals for detailed information.

Footswitch

Connect either a 1-Level or 2-Level Footswitch to the FOOTSWITCH receptacle located on the rear
panel. The 250DP will automatically recognize which type Miyachi Unitek Footswitch has been
connected.

1-Level Footswitch

When the operator fully depresses the 1-level footswitch, the 250DP will energize the air valve on the
weld head. The upper electrode will close and apply force to the workpiece. If the operator releases the
footswitch before the weld head applies the preset firing force, the 250DP will remove the voltage from
the air valve and the upper electrode will return to the open position.
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CHAPTER 2: INSTALLATION

If the FOOTSWITCH WELD ABORT option has been set to ON by changing the status on the
OPTIONS menu, the welding sequence will be terminated if the footswitch is released before the
welding sequence is completed.

If the FOOTSWITCH WELD ABORT option has been set to OFF, the welding process will continue to
its conclusion, regardless of the position of the footswitch, once the preset firing force has been applied
to the workpiece by the upper electrode of the weld head.

2-Level Footswitch

When a 2-level footswitch is pressed to the first level, the weld head will close and apply force to the
workpiece. At this point, if the operator does not press further (harder) and actuate the second level, the
footswitch can be released so that the workpiece can be re-positioned. Once the second level has been
actuated, a 2-level footswitch will operate in the same manner as a 1-level footswitch.

Remote Schedule Selection

A 15-pin, subminiature D-type CONTROL SIGNALS connector, located on the rear panel, is provided for
seven single-pole inputs which are used to:

e Remotely select Weld Schedules 1 through 127 in a binary sequence.

e Remotely inhibit (prevent) the flow of weld current, which is the same function provided by the front
panel WELD/NO WELD Switch.

e Invoke the emergency stop condition, which abruptly terminates the welding sequence. Refer to
Appendix A, under Control Signals, for detailed connector information.

Relay Outputs

Two output relays can be used to provide status (timing) signals to external devices. They can also provide
an on (closed) state during a Run state or if there is an alarm.

Relay 1 can also be used to control a second 24 VAC air actuated weld head. (Refer to Air Actuated Weld
Head Connections for the appropriate hook-up connections and figure 4-5 for appropriate jumper
connections.)

Relay 2 can provide a 5 to 50 VDC signal.
When used to provide status (timing) signals, the relays can be independently programmed as follows:

e In Basic Mode, each relay can be programmed on (closed) or off (open) during either of the two weld
periods.

e In Roll Spot Mode, each relay can be programmed on (closed) or off (open) during either of the two
weld periods or during the cool period (between each spot weld cycle).

e In Repeat Mode, each relay can be programmed on (closed) or off (open) during either of the two weld
periods or during the off period (between each Repeat cycle).

In all of the above cases, if the relay is programmed to be on (closed), it will close at the beginning of the
scheduled period and open at the end of that period. If scheduled to be closed during any successive
periods, it will not open at the end of the first period, but will remain closed during both (or all) periods for
which it is scheduled to be closed.
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INSTALLATION

CHAPTER 2

Interconnection Diagram

Refer to figure 2-5 for a wiring diagram of the 250DP as it is interconnected with external equipment.
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CHAPTER 3

OPERATING CONTROLS AND SCREENS

Operating Controls

Figure 3-1 illustrates the layout of the operating controls on the front panel of the 250DP.

POWER

ON D
OFF
~ CONTROL ——,
poEEE -
S ——
7 ﬂﬂ u

— | e

MIYACHI LT

Qmaoa 250 DUAL PULSE

Figure 3-1. Front Panel Controls
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CHAPTER 3: OPERATING CONTROLS AND SCREENS

The controls on the front panel are identified as follows:

NOTE: Instructions in the manual to “press [ ]” means that you are to press the key or button described
inside the brackets. For example, “Press [PROG]” means that you should press the key labeled PROG on
the front panel. “Press [v/a]” means that you should press either the v SELECT or the « SELECT key,
whichever is appropriate.

KEY

DESCRIPTION

[KEYPAD]

[+ 7]

[RUN]

[SAVE]

Use the 10 numeric keys to enter numeric information. [.] is used to enter decimal
values.

In the run state, this key changes ([4] increases and [v] decreases) the schedule
number displayed.

In program and menu states, the [4] and [v] SELECT keys are used to move up and
down on the screen to select fields.

In the program and menu states, this key is used to select the parameter to the right
(») or left («) of the parameter which is highlighted.

Causes the 250DP to enter the program state so that you can make changes to
Schedules 0 through 127. If a Weld Sentry is installed, when [PROGRAM] is
pressed a second time, you can make changes to the Weld Sentry programs related to
each weld schedule. Press [PROGRAM] to return to the PROGRAM screen (refer to
Screen Formats next in this chapter).

Causes the 250DP to exit the program state without saving the changed schedule.
The changed schedule will become Schedule 0 and will not be written to permanent
memory. Ifno changes are made to the schedule or the Weld Sentry program, then it
will not be transferred to Schedule 0. Welding is done in the run state.

In the program state, pressing this key saves (writes) any schedule and its related
Weld Sentry programs to permanent memory. The 250DP will then exit the program
state and return to the run state. This key has no function in the run state.

3-2
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CHAPTER 3: OPERATING CONTROLS AND SCREENS

KEY DESCRIPTION
[MENU] In either the run or program state, [MENU] will provide you with a menu which
allows you to select or change options which are common to all schedules.
[HELP] The 250DP contains a built-in operation manual. Press this key whenever you
need HELP or additional information from the built-in manual. Press this key a
second time to return to the original state.
[CHNG] Changes the contents of alphanumeric fields in the program or menu state.
Changes the RUN screen, Lines 6 and 7, to display either a:
e graphic bar showing the energy level of the capacitor bank, or
o the status of the output relays, or
e the Weld Sentry Program Line (if the Weld Sentry is installed).
[ENTER] Use this key to signify that the data entry you have entered using the keypad is
complete.
WELD / NO Welding current will not flow when this switch is in the NO WELD position.
WELD However, the control will actuate the weld head and execute the welding
SWITCH sequence (Squeeze, Weld and Hold). This switch must be in the WELD
position in order to make a weld.
ALARM Adjusts the volume of the alarm buzzer. It is located on the front, right-hand
VOLUME side of the cover.
DISPLAY Adjusts the contrast of the LCD Display. It is located on the front, right-hand
CONTRAST side of the cover.

Screen Formats

[lustrated below is the information displayed in RUN, PROGRAM, NO WELD, HELP and MAIN MENU
screens. Note that the 250DP operational state is displayed at the bottom right corner of the operation
screens. Figure 3-2 shows the detailed sequence of the screens.
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CHAPTER 3: OPERATING CONTROLS AND SCREENS

creen creen wi e entry

RUN S RUN S ith Weld Sent

[ T

r SCHEDULE PUL5E1 PULSE2 SCHEDULE PULSE1 PULSE2
H& B[ ][

BASIC WELD POLARITY: {+) WIDTH SHORT BASIC WELD POLARITY:(+)  WIDTH:SHORT
E—AIRHEAD 2-L WELD#:00001 /‘NEXT 011 AIRHEAD 2L WELD#00001  NEXT :001
L1

K“:tAMP-SECONDS LOWER UPPER SENTRY:001A
F L] =

291u - 2000 3100u  READY
~ ~ Select Schedule | I | ~ ~ Select Schedule | rw |‘
G H I J
PROGRAM Screen NO WELD Screen

N
|

LM
[\

SCHEDULEQ01 v \NEXT SCH 011 l SCHEDULE PULS,,E 1 PU‘-SE 2
i 5° St S -
1+ .
e F{’UL]SE 1 o PULSE 2-L- BASIC WELD POLARITY:(+) ~ WIDTH:SHORT
ENERGY :010.0% 035.0% AIR HEAD 2-L COUNT: 00001  NEXT :001
RELAY 1 :RUN STATE RELAY 1: RUN STATE
RELAY2 :ON OFF RELAY 2: ON OFF
<~ v » Select NUMBER Change \ ] PROGRAW ] -+ Select Schedule J vowew |
O P
HELP Screen MAIN MENU Screen
Q
/
dHELFJ PULSE 2] PAGE 2/3 ——————————< MAIN MENY >————)

DUAL PULSE IS USED TO WELD PLATED MATER- m OPTIONS m WELD SENTRY

IALS. PULSE 1 SHOULD MAKE A LIGHT TACK m WELD COUNTERS ~m CALIBRATE 250DP

WELD AND PULSE 2 SHOULD WELD TO BASE m COPY A SCHEDULE m RESET TO DEFAULTS

METAL, PULSE 218 USUALLY SETTO 3 m SYSTEM SECURITY m INSTALLATION

TIMES THE ENERGY OF PULSE 1. w SYSTEM HELP

TO WELD SMALL WIRES TO SUBSTRATE: USE

« Last HELP 1o Return Next » < Last HELP to Return Next »

A. Schedule number (0 - 127) _ K. Weld Sentry program lines — Program

B. Polarity of output welding pulses (A-E), last weld results, measurement

C. Energy of Weld Pulse 1 unit, upper/lower limits, Sentry status

D. Energy of Weld Pulse 2 (dual pulse) L. Weld function: basic, repeat or roll-spot

E. Type of weld head and foot switch M. Weld counter step count for next

F. Graphic display of Weld Pulse 1 energy schedule

G. Weld counter step count for next N. Pulse width of Weld Pulses | and 2
schedule 0. Switching status of output relays

H. Pulse width of Weld Pulses 1 and 2 P. Run state with NO WELD switch ON

L Next schedule number (1-127) in chain Q. Typical multi-page help screen

J. Present state of 250DP
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CHAPTER 3: OPERATING CONTROLS AND SCREENS
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CHAPTER 4
GETTING STARTED

Powering Up

1 Set the front panel POWER Switch to ON.

2 To prevent the 250DP from firing until you are ready to weld, select [NO WELD].

3 Press [4/v] to change the weld schedule number.

4 Press [CHNG] to change the format of the RUN state screen.

5 Press [HELP] to obtain help.

6 Press [MENU] to change any of the system options or to use any of the 250DP utilities.

7 Press [PROG] to make changes to weld schedules 0 to 127. Schedules 1 through 127
cannot be changed when the system security is PROTECTED. If SCHEDULE LOCK is also ON, only
the schedule displayed can be used to weld. To change system security and/or turn OFF SCHEDULE
LOCK, press [MENU] and select SYSTEM SECURITY.

NOTE: To override the security code, refer to Appendix A under Weld Schedules.

8 If appropriate, change the output relay configuration with the PROGRAM screen.

Adjusting an Air Actuated Weld Head

NOTE: Ifan alarm occurs, press [RUN] to silence the alarm, then press [HELP] to receive an explanation.
Alarm messages will be erased from the display as soon as the alarm condition is corrected or when [PROG]
is pressed. Refer to Appendix A under Control Signals to remotely clear alarms.
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CHAPTER 4: GETTING STARTED

1

2

Refer to the appropriate weld head manual instructions on how to install the welding electrodes.

To adjust the pressure regulators and flow controls, refer to the following instructions or those which are
printed on the side of the weld head.

To prevent the 250DP from firing until you are ready to weld, select [NO WELD]. Remove the
workpiece from between or beneath the electrodes.

Set the force indicator on all Miyachi Unitek weld heads to 3. For more detailed information on setting
up each specific weld head, refer to their respective manuals. See figures 4-1 and 4-2 for illustrations of
typical air actuated systems.

—<— UPSPEED AIR

VALVE (B) VALVE (A)
AIR AIR
CYLINDER (B) CYLINDER (A)

)

i--«— DOWNSPEED AIR

DOWNSPEED AIR
ﬂ VALVE (A)

VALVE (B)
AIR GAUGE (B)

TOP & BOTTOM |
AIR PRESURE —» &
REGULATOR (B) .

= TOP & BOTTOM

‘-q—AIR PRESURE
' REGULATOR (A)

AIR GAUGE (A)

POWER CORD (B)

Figure 4-1. Typical Solenoid Air Valve System with Dual
Regulators
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CHAPTER 4: GETTING STARTED

~<——UP SPEED
FLOW VALVE

DOWN SPEED
/ FLOW VALVE

-«——— AIR CYLINDER

PULL UP AND TURN
CLOCK-WISE TO
INCREASE PRESSURE,
PUSH DOWN TO LOCK.

-«=—— AIR PRESSURE
REGULATOR

P T ARINPUT

POWER CORD

Figure 4-2. Typical Solenoid Air Valve System with
a Single Regulator

Unlock the regulator(s) by pulling the red ring up. Set the air gauge(s) for 25 psig. Fully open both flow
controls.

6 The operational sequence with an air head is as follows:

The first level of a 2-Level foot switch actuates the weld head, moving the electrodes together.
The weld period cannot begin until the second level of the foot switch and the force firing switch
in the weld head close. The 250DP will enter a standby state until these conditions are met. When
the firing force is reached, the weld period will start. Assuming that an alarm does not occur, the
welding sequence will continue to completion and the weld head will rise at the end of the hold
period. If FOOT SWITCH WELD ABORT is ON, releasing the foot switch at any time during
the welding sequence will terminate the sequence.
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CHAPTER 4: GETTING STARTED

7

10

Adjust the upspeed flow control on the top of the cylinder so that the upper arm of the weld head moves
at a reasonable rate but does not slam against the up-stop. This adjustment is made by pressing, then
quickly releasing, the foot switch.

Adjust the regulator that controls the air pressure on the top of the cylinder to obtain the desired welding
force. Place the workpiece in position between the electrodes. Close the down speed flow control
located on the bottom of the cylinder.

Press the foot switch. Adjust the downspeed flow control so that the upper electrode moves at a
reasonable rate and does not impact the workpiece hard enough to damage either the electrode or the
workpiece. If the flow controls interact, readjust the air pressure which controls the pressure on the
bottom of the cylinder so that it is identical to that set on the other regulator. Then adjust the flow
control so that the upper electrode does not slam against the bottom electrode or the downstop.

Adjust the pressure regulator, which controls the air pressure on the top of the air cylinder so that it is
Jjust sufficient to cause the Force Firing Switch in the head to close (see figure 4-3). When the Force
Firing Switch in the head closes, the screen on the 250DP will no longer display STANDBY. Re-adjust
both flow controls, as necessary.

FORCE GAUGE

ELECTRODES

Figure 4-3. Measuring Preset Firing Force of
the Weld Head with a Force Gauge
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CHAPTER 4: GETTING STARTED

CAUTION: Resist the temptation to increase the downspeed by increasing the regulator setting since this
increases the force applied to the workpiece by the electrodes (see figure 4-4). Illustration (a) in figure 4-4
shows the correct air pressure adjustment — the actual force equals the firing force setting. Illustration (b)
shows the result of excessive air pressure — the actual force is much greater than the firing force setting.
Excessive air pressure causes the electrodes to mushroom as well as wear faster.

Welding Force Welding Force
Actual
FOl’Ce ------------------
Actual

—Firing Switch Closes —Firing Switch Closes

Force

Dial Dial
. Indicator . Indicator
Force Setting Force Setting

a) b)

Figure 4-4. Results of Excessive Air Pressure

11 If a higher welding force is necessary, reset the force indicator on the weld head to a /arger number,
then repeat Steps 9 and 10.

12 If a lower welding force is necessary, reset the force indicator on the weld head to a smaller number,
reduce the pressure regulator, which controls the air pressure on the top of the air cylinder, then repeat
Steps 9 and 10.

13 If appropriate, configure the Weld Sentry. Press [MENU], select WELD SENTRY followed by
SYSTEM SETUP.

14 If appropriate, configure the Weld Sentry print options, relay outputs, and communications options. Set
the Weld Sentry clock for the correct time and date.

MODEL 250DP DUAL PULSE
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CHAPTER 4: GETTING STARTED

15 If appropriate, modify the Weld Sentry program. To develop a Weld Sentry program, use the Weld
Sentry basic setup option, which is accessed by pressing [MENU] and selecting WELD SENTRY
followed by BASIC SETUP.

16 If you want to see a graphical representation of a weld schedule, select DISPLAY GRAPH OF LAST
WELD from the Weld Sentry print utility menu.

17 If you are using a second air actuated weld head:

a

Connect the second air head to Air
Valve Driver 2.

There are two jumper headers, E10 and
E11, located on the lower right hand
area of the control printed circuit
board. Re-jumper the headers to the
dual air configuration as shown in
figure 4-5.

Press [MENU] and select OPTIONS.

Change the weld head type to DUAL
AIR.

Press [PROGRAM] and move the
cursor to the RELAY 1 field.

E10 E10
Jumper

ul |/ ]

L Jumper/ B
Jumper

ogy/ 0

0 /Ao

E11 Jumper— £

Single Air Head Dual Air Head

Figure 4-5. Weld Head Configuration Jumper
Selection

Press [CHNG] until AIR HEAD 2 is displayed.

Press [SAVE] to store the changes.

4-6
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CHAPTER 5
OPERATING INSTRUCTIONS

Successful Welding
This chapter is a guide to be used in establishing the parameters required to make a successful weld, then

making and evaluating a weld. The development of an optimum weld schedule will aid in achieving a
repeatable, reliable process.

Resistance Welding Parameters

The three basic welding parameters are heat, time, and pressure. These welding parameters are controlled
by:

Parameter Controlling Factors
Heat %ENERGY selected on 250DP
Time PULSE WIDTH selected on 250DP.

Number of pulses selected on 250DP.

Pressure Electrode firing force set on weld head.
Surface area of electrode faces.

The effects of excessive or insufficient heat, time and pressure on a weld are illustrated in figure 5-1. You
should consider the interaction between these basic welding parameters when developing a weld schedule.

Weld Schedule Development

Developing a weld schedule is a methodical procedure consisting of making sample welds and evaluating
the results. You should make the first weld at low energy settings. Then, you make adjustments to each of
the parameters one at a time until a successful weld is made.
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HEAT TIRAT
[ | S N | I IIV E
DRAORI ER lay AR [== PRORI EM CAlIQE
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]

Figure 5-1. Effects of Excessive or Insufficient Heat, Time and Pressure

Weld Head Parameters

There are two critical weld head parameters that you must pay particular attention to: electrode force and
electrode face area.

Electrode Force: 1 Install the correct electrodes in the electrode holders on the weld head. Refer to
table 5-1 for electrode material recommendations.

2 Set the force adjustment knob on the weld head to set the firing force. Start at a
moderate force setting, 3 on a Miyachi Unitek Weld Head. Figure 5-1 illustrates

the effect of electrode force on the work piece.

3 Adjust the air pressure for air operated weld heads.
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CHAPTER 5: OPERATING INSTRUCTIONS

Table 5-1. Recommended Electrode Materials

Electrode Electrode Electrode Electrode
Material | RWMA Material RWMA Material RWMA | Material | RWMA
Type Type Type Type

Alumel 2 Evanohm 14 Kulgrid 2 Palladium 14

Aluminum 1 Gold 11 Magnesium 2 Rhenium 2

Aluminum 1 Gold Plated 2 Manganin 2 Silver 11

Alloys Dumet

Beryllium 2 Gold Plated 2 Molybdenum 2 Stainless 2

Copper Kovar Steel

Brass 2,11 Hastalloy X 2 Nichrome 2 Tantalum 2

Bronze 2 Inconel 2 Nickel 2 Tinned 14
Brass

Chromel 2 Invar 2 Nickel Alloy 2 Tinned 14
Copper

Consil 11 Iridium 2 Niobium 2 Titanium 2

Constantan 2 Iron 2 NiSpan C 2 Tungsten 2

Copper 14 Karma 2 Platinum 2 Zinc 14

Dumet 2 Kovar 2 Paliney 7 2

Electrode Face: Use a flat electrode face for most applications. Use a “domed” face if surface oxides
are a problem. If either of the work pieces is a wire, the diameter of the electrode face
should be equal to or greater than the diameter of the wire. If both work pieces are flat,
the face should be at least one-half the diameter of the electrodes. Pencil point
electrodes reduce the overall quality of the welding process, and are not recommended.

990-280
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CHAPTER 5: OPERATING INSTRUCTIONS

250DP Power Supply Parameters

You can develop weld schedules using Schedule 0, then copy it to any other schedule number.

Single Pulse Operation. Select pulse width and % energy as follows:

J Pulse Width: Short
. % Energy, Pulse 1: 10%
. % Energy, Pulse 2: 0%

Dual Pulse Operation. Dual pulse operation can be helpful when welding plated materials,
materials with heavy oxidation, or small wires. For these applications start as follows:

o Pulse Width: Short
o % Energy, Pulse 1: 5%
o % Energy, Pulse 2: 15%.

NOTE: Pulse 1 should be ¥: to ¥ the energy of the Pulse 2.

Making a Weld

CAUTION: Always observe safety precautions when welding. Wear your safety glasses.

1

2

3

Select [RUN] and [WELD] on the 250DP.
Position the parts between the electrodes.
Press the footpedal or footswitch to initiate the 250DP. Assuming no weld occurred, increase

%ENERGY in increments of 5% until the parts begin to weld. If you are using dual pulse operation,
increase Pulse 2 in increments of 5% and change the energy of Pulse 1 to maintain the '4 to 5 ratio.

Evaluating the Weld

Use pliers to peel the welded materials apart. A satisfactory weld will show residual material pulled from
one material to the other. Tearing of base material around the weld nugget indicates a material failure, not a

weld failure. Electrode sticking and/or "spitting" should define a weld as unsatisfactory.

MODEL 250DP DUAL PULSE
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Weak Weld

If the parts pull apart easily, or there is little or no residual material pulled, the weld is weak. Increase
the %ENERGY in increments of 1% to 2%. The actual weld strength is a user defined specification.
Electrode Sticking

Electrode sticking includes burning, sparking, and "blown welds." These problems indicate that either
the %ENERGY is too high or the electrode force is too low. Refer to figure 5-1.

Examine the electrode face. Resurface it if it is pitted, contaminated or burned. See Electrode

Maintenance later in this chapter. Increase electrode force and/or decrease % ENERGY and save it to
the weld schedule you are using.

Causes of Imperfect Welds
Table 5-2 lists the effects of the basic welding parameters on weld quality.

Table 5-2. Causes of Imperfect Welds

Electrode
Problem Energy Time
Force Size
Weak Weld Too Low Too High Too Large Too Short
Blow Holes. Too High | Too Low Too Small Too Long
Expulsion.
Burned, Pitted Too High | Too Low. Poor Too Short
or Cracked Requires Maintenance
Electrodes Maintenance

Electrode Force and %ENERGY

The heat of resistance welding is produced, in part, by the resistance of the interface between the work
pieces to the flow of electricity (the contact resistance).

Sufficient electrode force is required to contain the molten material produced during the weld.
However, as the force is increased, the contact resistance decreases.

Lower contact resistance requires additional energy to produce the heat required to form a weld.
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CHAPTER 5: OPERATING INSTRUCTIONS

The higher the electrode force, the greater the energy (current and/or time) required to produce a given
weld. Low force usually results in lower bond strength. Increased force requires higher energy but
usually results in a stronger bond. Energy is proportional to time and the square of the welding current.

Polarity

Users of stored energy equipment have found that the direction of current flow can have a marked effect
on the weld characteristics of some material combinations. This effect occurs when welding:

e Materials with large differences in resistivity, such as copper and nickel.

e Identical materials with thickness ratios greater than 4 to 1.

Since polarity can be an important consideration in resistance welding of some material combinations,
be sure to check the weld schedule results using both positive and negative polarity. Polarity can be
changed in the PROGRAM state. The general rule is that the more resistive material, or the thinner
material, should be placed against the negative (-) electrode.

CAUTION: If weld schedules are chained together, do NOT change polarity. All schedules in the
chain must have the same polarity or the relay contacts may be damaged.
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CHAPTER 5: OPERATING INSTRUCTIONS

Weld Strength Profiles

Electrode Force

. . A =
Weld strength profiles are graphic presentations 1 T AB j(')blsbs
of the varying effects of % ENERGY and - B .| C=121bs
electrode force. To make a weld strength 2 12 A D =141lbs
profile, start at an initial energy setting, make £ 10 -/
four or five welds, and perform pull tests for 2 b / L~
0 g 4 1

each weld. Calculate the average pull strength. & / /77 \MO L\Y
Increase the %ENERGY and repeat the = s / /_ 032 DIA TINNED
procedure. Continue to increase the o A / / % COPPER WIRE
%ENERGY until any unfavorable 1] . .010 X 0.030 Ni RIBBON

.. C o RWMA 2
characteristic occurs, such as sticking or 2 ——
spitting. 20 30 40 50 60 70 80 90 100

Energy (watt seconds)

Perform pull tests and plot the results of
%ENERGY versus Pull Strength (see figure 5- Figure 5-2. Typical Weld Strength Profile
2). Repeat this procedure for different forces

and plot a separate curve for each electrode force.

Perform pull tests and plot the results of
%ENERGY versus Pull Strength (see
figure 5-2). Repeat this procedure for different forces and plot a separate curve for each electrode force.

Repeat this procedure using the longer pulse width.

In figure 5-2, Curve C shows the highest pull strengths but the lowest tolerance to changes in weld energy.
Curve B shows a small reduction in strength but considerably more tolerance to changes in weld energy.

Weld energy/current will vary as a result of material variations and electrode wear. Curve B is preferred
since it shows more tolerance to changes in weld energy and has nearly the same bond strength as Curve C.
A comparison of weld schedules for several different applications might show that they could be
consolidated into one or two weld schedules. This would have obvious manufacturing advantages.

Destructive Testing

Destructive Testing can be performed on the actual work piece or on test specimens. For small, inexpensive
parts, actual production samples, taken on a random basis, should be used. Destructive tests made on spot
welds include tension, tension-shear, peel, impact, twist, hardness, and macro-etch tests. Fatigue tests and
radiography have also been used. Of these methods torsional shear is preferred for round wire and a 45
degree peel test for sheet stock.
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CHAPTER 5: OPERATING INSTRUCTIONS

Electrode Maintenance

Depending on use, periodic tip resurfacing is required to remove oxides and welding debris from electrodes.
On the production line, you should use No.400-600 grit electrode polishing disks. For less critical
applications, you can use a file to clean a badly damaged tip. After filing, however, use polishing disks to
ensure that the electrode faces are smooth and parallel. If you don’t, the rough surface of the electrode face
will have a tendency to stick to the work piece; or, if the faces are not parallel, energy will be concentrated
at the point of contact and a blowout will result.

To dress the electrode tip:
1 Select NO WELD].

2 On air actuated weld heads, reduce the air pressure to a value just sufficient to lower the upper electrode
arm.

3 Place the polishing disks between the electrodes and actuate the footpedal or footswitch to bring the
electrodes into light contact with the polishing disk. Move the polishing disk in a rotary motion.
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CHAPTER 6
PROCESS DEFINITIONS AND WELD
FUNCTIONS

250DP States

The 250DP has seven states: RUN, NO WELD, PROGRAM, MENU, HELP, STANDBY and FIRE. The
[MENU], [RUN], and [PROG] keys cause the 250DP to change to the state defined by that key.

Line 6
Line 7

RUN State

In this state, the 250DP is ready to make a weld. You can select, but not change, any weld schedule by
using the a or v keys on the front panel. You can also change weld schedules by keying in the
appropriate schedule number, 000 through 127. [CHNG] will change lines 6 and 7 of the RUN state
screen, as shown below (a through d) to display either:

e (a) and (c) graphic below, showing the energy of Pulse 1 for a manual or air head, or

e (b) the status of the output relays, or

o (d) the status of the Weld Sentry.

If [NO WELD] has been selected, the legend I RUN I in the right lower corner will be replaced
by § NO WELD |}, as shown in (b).

Press [CHNG] to display different information on Line 6 and Line 7.

SCHEDULE PULSE 1 PULSE 2 SCHEDULE PULSE 1 PULSE 2
’7 000 —‘ ’7 75.0% —‘ ’7 0.0% —‘ ’7 000 —‘ ’7 75.0% —‘ ’7 0.0% —‘
BASIC WELD POLARITY:(+)  WIDTH:SHORT BASIC WELD POLARITY:(+)  WIDTH:SHORT
MANUAL HEAD WELD#:0000423 AIR HEAD 2-L WELD#:0000423
RELAY 1: ON OFF
W L RELAY 2: READY STATE
a v Select Schedule I RUN I a~ v Select Schedule I NO WELD I
(a) RUN State Showing Pulse 1 Energy Level. (b) NO WELD State showing Relay
Manual Head using Basic Weld Function. Status.
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CHAPTER 6: PROCESS DEFINITIONS AND WELD FUNCTIONS

SCHEDULE
000

(

Il

WELD 1
75.0%

I

WELD 2
0.0%

|

ROLLSPOT WELD
AIR HEAD 2-L

POLARITY:(+)
WELD#:0000423

L

WIDTH:SHORT

~ v Select Schedule

(c) Run State showing Weld 1 Energy Level.

Head using Rollspot Weld Function.

STANDBY State

SCHEDULE PULSE 1 PULSE 2

( 000 —H 75.0% —H 0.0% —‘

BASIC WELD POLARITY:(+)  WIDTH:SHORT

AIR HEAD 2-L WELD#:0000423

AMP-SECONDS ~ LOWER UPPER SENTRY:001A
2991 2700 3100,  READY

~~ Schedlle < » AE | rn |

(d) Run State with the Weld Sentry Air

Installed and Sentry Status Displayed

The 250DP is waiting for a mandatory event to occur such as:

e The force firing switch in an air head to close, or

e The schedule number information to be placed on the terminals of the CONTROL SIGNALS

connector, or

e Waiting to be reset to another schedule after a stop command in a chained schedule.

SCHEDULE: 000
FUNCTION: BASIC
POLARITY: [ +]

ENERGY
RELAY 1
RELAY 2 :OFF

« ~ v » Select, CHNG Change

WIDTH

PULSE 1 |l PULSE 2
:010.0%
‘RUN STATE

OFF

036.0%

:SHORT

STANDBY

PROGRAM State

In this state, the 250DP will allow you to change and save (write to permanent memory) any weld
chedule. Press [PROG] to enter the PROGRAM state, which is signified by the legend
PROGRAM Iin the lower right-hand corner of the screen. In those units which include the Weld
Sentry option, the PROGRAM state also allows you to change the measurement unit, the limits related
to the Weld Sentry program, and the other parameters associated with the Weld Sentry.

6-2
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CHAPTER 6: PROCESS DEFINITIONS AND WELD FUNCTIONS

Use the cursor to move to the field you wish to change. After you have made the changes, press
[SAVE] to exit to the RUN state and save the changes.

SCHEDULE:000
FUNCTION:BASIC

POLARITY:[ +] WIDTH :SHORT
puLsE 1 | PULSE 2

ENERGY :010.0% 036.0%

RELAY 1 :RUN STATE

RELAY 2 :OFF OFF

« ~v» Select, CHNG Change PROGRAM

MENU State

In this state, the 250DP will display a menu which allows you to select options which are common to
all weld schedules, to access the Weld Sentry option, and obtain general information. The
OPTIONS selection of the MAIN MENU screen has three sub-screens: OPTIONS 1, OPTIONS 2,
and OPTIONS 3.

<MAIN MENU> <OPTIONS 1>

= OPTIONS m WELD SENTRY DISPLAY UNITS :% ENERGY

= WELD COUNTERS = CALIBRATE 250DP

= COPY ASCHEDULE = RESET TO DEFAULTS POWER UP SCHEDULE LAST

m SYSTEM SECURITY = INSTALLATION END CYCLE BUZZER :OFF

m SYSTEM HELP CHAIN SCHEDULE FEATURE :OFF

« a v Select then ENTER - v Select, CHNG Change More Options »
<OPTIONS 2> <OPTIONS 3>

WELD HEAD TYPE :AUTO SQUEEZE TIME :0.00 sec

FOOTSWITCH TYPE :AUTO HOLD TIME :0.00 sec

FOOTSWITCH WELD ABORT : ON

FIRING SWITCH : 2-WIRE

SWITCH DEBOUNCE TIME : 10 msec

~ v Select, CHNG Change More Options» a v Select, CHNG Change More Options »

MODEL 250DP DUAL PULSE

RESISTANCE WELDING POWER SUPPLY
990-280 6-3



CHAPTER 6: PROCESS DEFINITIONS AND WELD FUNCTIONS

HELP State

The 250DP offers you context sensitive help when running or programming. Press [HELP] whenever
you have a question. Press [HELP] again to return to the original screen. For example, if you press
[HELP] from the RUN state, information on the function of the 250DP keys will be displayed as

llustrated below:

[HELP] [MACHINE STATES]  PAGE 1/10
m  REFERS TO A FRONT PANEL KEY.
= USE « OR ~ TO SELECT SCHEDULES.
= USE PROG TO MODIFY A SCHEDULE.
= USE PROG TWICE TO MODIFY WELD SENTRY
PROGRAM(S), IF INSTALLED.
= USE MENU TO DISPLAY THE MENU.

HELP to Return Next »

[HELP] [MACHINE STATES]  PAGE 2/10

= USE SAVE, IN THE PROGRAM STATE, TO
SAVE A SCHEDULE OR SENTRY PROGRAM(S).

m CHNG WILL CHANGE THE SCREEN FORMAT
TO INCLUDE THE STATUS OF EITHER THE
OUTPUT RELAYS OR THE WELD SENTRY.

« Last HELP to Return Next »

Typical HELP screens. If there is more than one page of Help, the number of
pages will be displayed in the upper right-hand corner. Use [*] or [¢] to
move from page to page. Press [HELP] to return to the previous state.

NO WELD State

The WELD/NO WELD switch is in the NO WELD position. The 250DP will execute any weld
schedule, but the capacitor bank will not be discharged and no welding current will flow.

FIRE State

The firing switch in the weld head has closed and the welding sequence is proceeding.

Weld Function Field

The 250DP allows you program 127 weld schedules. Each schedule can use one of its three weld functions.
There are two versions of the basic and rollspot functions: one for an air actuated weld head and the other
for a manually actuated weld head. The repeat function only applies to an air actuated weld head.

MODEL 250DP DUAL PULSE
RESISTANCE WELDING POWER SUPPLY

6-4

990-280



CHAPTER 6: PROCESS DEFINITIONS AND WELD FUNCTIONS

Basic Function

This function makes a simple spot weld. It provides the solution for the majority of the resistance
welding applications. It is designed for both air actuated weld heads and manually actuated weld heads.
The example shown below illustrates the dual pulse feature; that is, energies have been specified for
both weld pulses. The name of the weld function appears in the second line of the display. In this
example, Relay 1 would be switched to ON in the event of an alarm and Relay 2 is switched to ON

during both weld periods.

SCHEDULE:000

FUNCTION:BASIC

POLARITY:[ +] WIDTH :SHORT
I Fuese ' PULSE 2

ENERGY :010.0% 036.0%
RELAY 1 :ALARM

RELAY 2 :ON ON

<2~ » Select, CHNG Change BrProGRAM R

The PROGRAM State Screen for the Basic Function

When the firing switch in the weld head closes, the weld sequence (Pulse 1 followed by Pulse 2) will be
executed. The next sequence will not be executed until the firing switch opens and closes again.

The weld period consists of one or two weld pulses. The weld period starts after the second level of a 2-
level foot switch closes and after the firing switch in the head closes. It includes the time required to
recharge the capacitor bank for the second pulse. In AC welding, a hold period is usually included as
part of a basic weld function. It allows the electrodes to cool the work piece. However, the energy level
of the 250DP is not sufficient to require a hold period, so, it has been omitted from the basic function.

Weld energy is measured as the energy stored in the capacitor bank which provides the current required
to make a weld. The USER OPTION menu permits you to display this energy as a percentage of 250
watt-seconds or as watt-seconds. You can set the energy for both weld pulses independently. If you set
the energy level of Pulse 2 to 0, the weld will consist of one pulse.

There are two output relays which you can use to provide status signals to external devices. You can
also use Relay 1 to control a second air actuated weld head or to signal an alarm condition. When used
for status signals, these relays can be independently programmed to close:
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CHAPTER 6: PROCESS DEFINITIONS AND WELD FUNCTIONS

¢ When the 250DP is initiated, or

After Pulse 1, or

After Pulse 2, or

During the cool or off periods, or

When the 250DP is in the RUN state waiting for the welding sequence to start.

The status of each relay, shown on Lines 6 and 7, is set in the PROGRAM state and is confirmed, in real
time, in the RUN state.

Repeat Function

This function provides an automatic repeat of the weld sequence for simple automated air actuated
applications. It is ideal for volume production which requires a single schedule.

NOTE: Repeat can only be used with an air actuated weld head.
You should specify the off time so that it is sufficient to allow the weld head to open the electrodes, and

to allow you to reposition the work piece before the entire welding sequence repeats. Footswitch Weld
Abort OFF is not permitted with the repeat function.

SCHEDULE:10

MODE  :REPEAT

POLARITY:[ +] WIDTH :SHORT
B -USE1 Il PULSE2 I oFFIR
ENERGY :010.0% 030.0% 0.25 sec
RELAY 1 :ON ON OFF
RELAY 2 :ALARM

«~<» Select B rrocrav i

The PROGRAM State Screen for the Repeat Function.
NOTE: The OFF Period is only used with this function.
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Rollspot Function

While the force firing switch remains closed, the weld/cool sequence will be repeated. The cool time
and the rotational speed of the wheel electrodes determines the distance between spots. Assuming a
reasonable wheel speed, the cool period could be reduced so that the spots would overlap. The energy
required for the first spot, Weld 1, should be less than that required for all subsequent spots, Weld 2, in
the sequence.

Rollspot cannot be used in a chain. Dual pulse and/or Footswitch Weld Abort OFF are not permitted in
Rollspot.

SCHEDULE:10

MODE  :ROLLSPOT

POLARITY:[ +] WIDTH :SHORT
I ve.0 1 WELD 2 cooLl
ENERGY :020.0% 022.5% 0.25 sec
RELAY 1 :OFF OFF OFF

RELAY 2 :OFF OFF OFF

« 2~ » Select I PROGRAM I

The PROGRAM State Screen for the Rollspot Weld Function

In the rollspot application shown on the above screen, the welds would not overlap if the rotational
speed of the wheel exceeded 0.25 inches/second, assuming a spot which is 1/16 inch long, because the
recharge time was approximately 0.050 seconds (refer to Appendix A under Welding Speed) and the
cool time was set to 0.250 seconds.
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CHAPTER 7
MAINTENANCE

Modification and Calibration

Unless you are a skilled technician, we suggest you telephone the Amada Miyachi America Repair
Department at the telephone number shown in the Foreword of this manual for advice before attempting
calibration and/or modification.

WARNING: Contact with voltages present in this power supply may cause serious or fatal injuries.

Cover Removal

It will be necessary to remove the outside cover to perform calibration or modifications. Use the
following procedure:

1  Set the front panel POWER switch to OFF.
2  Disconnect the power supply from its power source.
3 Remove the top two screws on each side of the cover.

4 Loosen the bottom two screws on each side and lift the cover straight upwards.

Capacitor Bank Modifications

To operate the 250DP as a 125 watt-second unit, disconnect one half of the capacitor bank. This will
cause the 250DP to operate as per specifications listed in Appendix A for a 1500 pF capacitor bank, and
the maximum capacity of the 250DP 