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BACKGROUND

Description of the User

1 BACKGROUND

1.1 Description of the User
This manual has been written to inforgualifiedcustom equipment manufacturers, integrators, control engineers, weld

engineers, and/or maintenance technicians how to safely install, setup, operate, and maintain the weld control.

DANGER! Qualified Personnel Only
The information contained in this manual is intended for Qualified Personnel, as defined
A by the National Electrical Code (NEC). Always follow Electrical Safety in the Workplace
per NFPA 70E or equivalent standard in your location.

This manual has been wten for the EN7000v2Cweld control product line with aEN7000v2veld timer. The manual
applies to thev2.27 version of firmware on th&N7000V2imer.

This document should be carefully read before installing and operating the weld control. Failolewothe
instructions defined in this manual could create a safety hazard or impact the warranty on the product.

1.2 ConventionsUsed in This Manual
The following style conventions are used in this document:

Boldltalicstype font is used foemphasis

9 Bulleted lists generic lists and do not define a sequence or procedures

1) Numerical lists define a sequence or procedures

Courier  text is used forgstem output, such as an error message or script
URLSs, complete paths, filenames, prompts, and synta
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BACKGROND

Explanation of Symbols

1.3 Explanation ofSymbols
This section defines the symbols used throughout this document.

DANGER! DANGERI
Danger indicates a hazard with a high level of risk which, idwoided, will result in
A immediate, serious personal injury or loss of life. Exampleseaposed high voltage;
exposed fan blades.

WARNING! WARNING!

TheWarningsymbolindicates ehazard with gpotential hazard whicleould resultin

personal injury or loss of life. Examples are: not using proper personal protect; removal
of guards

-

CAUTION!

TheCautionsymbolindicates a hazarathichcould resultin nonife threating personal
injury or damage to equipmenCAUTION may also bead to alert against unsafe
practices.

CAUTION!

e

PACEMAKER
Individuals with cardiac desés should maintain a safe distance due to strong magnetic

fields arising from resistance welding. The function of cardiac pacemakers and

\ defibrillators may be disturbed, whighay cause death or considerable health
damages! These persons should avoid the welding system unless authorized by a
licensed physician.

NOTICE NOTICE

i The Mtice symbolis used for making recommendations on usesupplementary

| information. Norrcompliance with these recommendations may result in damage to the
control, welding machine or workpie@nd voiding of the warranty.

L HELPFULIP
-@- The Helpful Hint symbol is used to provide additional information on a topic that may be
- helpful tothe user.

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
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Important Safety Instructions

1.4 Important Safety Instructions
Before installing, starting up, or operating t&&7000v2carefullyread all safety instruction® ensure safe use

of the product.
SAVE THESE INSTRUCTIONS

The safety instructions are part of the product. Keepitisructions in a safe and easily accessible place near
the product.

DANGER!

a Never open the enclosure door when the breaker is in the ON position.

DANGER!

Never operate control with the door open.

=

DANGER!

Always disconnect poweo the weld controlbefore servicing or eablishing electrical
connections with the product.

A

Use product only as described in this manual.

DANGER! Stop Operation if any problems occur. If the equipment is not working as it should, has
been dropped, damaged, left outdoors, or has beeadntact with water, contact
ENTRON.

=

DANGER!

Only apply the specified power. Application of a voltage or current beyond the specified
range can cause electric shock or fire.

=

DANGER!

Upon receipt of unit, inspect unit for damage from shippiBgfore applying power to
product, inspecelectrical connections verify the connectiongre secure.

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
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Important Safety Instructins

WARNING!

Except for the internal watecooling system,dep water and water containers away
from product. Water ingress can cause a short circuit, electric shock, or fire.

DANGER!

A

Keepfree of dust and debris.

Do not install the product in any of the following environments:
damp environments where humidity is 90% or higher
DANGER!

dusty environments; environments where chemicals are handled;

environments near a higfrequency noise source;

=

hot environments where temperatures are above’4d) 104° E
cold environments where temperatures are below®@ 32° F

environments where water will condense.

DANGER! It is not recommended that holes be drilled into the cabinet. Metal debris inside the
cabinet can cause a short circuit, electric shock, or fire. If holes must be drided
A imperative that all components are protected from debixilling holes in the cabinet
mayallow dust and other materials to enter the cabinet.

Individuals with ardiac devies should maintain a safe distance due to strong magnetic

fields arising from resistance welding. The function of cardiac pacemakers and

A defibrillators may be disturbed, which may cause death or considerable health
damages! These persons shoakbid the welding system unless authorized by a
licensed physician.

DANGER!

WARNING!

A

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

Always ensure cooling water is adequately flonahghe proper rate, temperature, and
is of sufficient quality. For water quality requirements, refer to AWS J1.2M/J1.2.2016
Guide Instiation and Maintenance of Resistance Welding Machines.
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1.5 Technical Support
1.5.1 Internet
The latest version of the documentatiamd other helpful resources in the ENTRON Document Library page found in the

Resource section of the ENTRON websitigs://www.entroncontrols.com

1.5.2 DocumentationRequest
Documentation, user instructions and technical information candegiestedby emailing ENTRON Controls at

customerservice@entroncontrols.coomn support@bfentron.co.uk

Please include your nam&e email

1.5.3 Service and Technical Support
For service and technical support, we request that customers fill out the Technical Support Form found on our website

at link below:

Nomice TECHNICAL SUPPORT FORM LINK
.

https://www.entroncontrols.com/resources/technicaupport.html

After the web form has been completegour case will be assigneddae of ourtechnical specialistaho will contact
you directly.

For all other questions, our customer service team is available to assist. The contact information for each our
manufacturing and service sites is shown in the table beRlease contact the site foour specific region.

Manufacturing Site Country Phone Regions Supported
Europe, Asia, Africdest of

ENTRON UK England +44-1384455401 : support@bfentron.co.uk Worlg ¢

ENTRON US USA +1-864-416-0190 tech.support@entroncontrols.con USA, Canada

ENTRON MX Mexico +52-844-4159081 | soporte@entronmx.com Mexico, Central America

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
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INTRODUCTION

Weld Control

2 INTRODUCTION

2.1 Weld Control
TheEN7000v2Neld TimerControl is primarily ainglephase50/60 HzAC control. It can be configured f8imgle Gun,

Multi-Weld Cascade, Seam WeRbll SpotAnalogand 3 Phase DC.
Key Configurationsf the EN7000vZor AC& 3 Phase D@elding:

1) Availablein two models with or without Touch Screeon board programmer.

2) Phase Angle control and Constant Current candimbinedin singleor linkedprogransto reduce
expulsion on preheat currents.

3) Available Analog Control for certain Seam or Heating applications.

4) AvailableMulti Electrode configurationfor cascade machines. Thilowsshortercycle times in multi
weld operations

5) Available 3 Phase @nfiguration (for use with Inside the Delta 3 phase DC Transformatews
equal primary loadingvith improved power factofor higher current applications.

2.2 Features

TheEN7000v2veldtimer controlis suitablefor variousresistance weldingnd heatingapplications These include spot,
spot repeat, projection, muhivelding, seamroll spotincluding 0 6 10 volts Analog controheEN7000v2s available
with a rangeof { / wFpain 300 Amp Air cooled SCRs to 5000 Avgter-cooled heavyduty SCRs. THEN7000v2
productrangecovers ahighnumber of industrial resistance weldifigeating applicationghat usepneumaticpedestal
machines, Cascade machirsslincludinglarge coil joining seam welders.

The primary features are:

Store up to 256 weld schedules (Programs)

Data log for up to 6,000 welds

Real time clock

3 weld intervals: Préleat + Main Heat Post Heat

Secondary or Primary constant current regulation

Built in Ethernet/IP

2 Analog Inputs

1 Analog Output

16 Discrete Inputs & Outputs (24 V dc short circuit protected, monitored guided contact safety

relay)

Aux Valves (7)

Forge Delay using any sdkd AUX output

1 Multiple modes of programmingThese includ&ouch Screen)y SP3 Hand Heldlendant, NefFlast
Software, MODBUS, Ethernet/IP

1 0 to 10 voltAnalog control mode

1 Force profiling

1 Electrode management (stepper functions)

= =4 =4 4 -4 4 - -8 4

= =
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Product Hardware Specifications

1 Current and Force monitorg
1 GMonitor checks secondary circuit for shunting or wear conditions
9 Communication via Ethernet/IP, RS232, RS485, MODBUS TCP/IP, or MODBUS RTU

AnEN7000v2veld control is also available in a Malelder (Cascade) configuration. This configuration allwser to
control multiple weld transformers and multiple weld actuators with a single control. The features of theweldti
configuration are:

Control up to 8 weld transformers

Control up to 8 weld valves (WAV)

7 auxiliary valves under program control

1 Hectrode manager (stepper function) for up to 8 electrodes

= =4 =4

For more information on muhivelding referto the sectionMulti-Welding Machinef this manual.

2.3 ProductHardware Specifications
TheEN7000v2veldtimer controlis available with various SCR options and build configurations. The specifications for

the standardEN7000v2roduct lineare defined in this section.

2.3.1 Power Specifications
Description

Single or 3 Phase AC 240575V (+10% { 20%)

Standard Voltage

Line Frequency 50/60 Hz
UK us
N/A 300A Air Cooled
150M Water cooled 1200A Water cooled
Standard SCRptions 300M Water cooled 1800A Water cooled

TC500 Water cooled

2200AWater cooled

TC2000 Water cooled

3200A Water cooled

TC3000VNater cooled

N/A

2.3.2 Function and Monitoring Specifications
Description

Tablel: EN7000vZPower Specifications Table

Phase Angle Firing

Percent Available phadeeat control

Constant Current Regulation Prima

30 Ampsg; 4000 Amps (dependent upon CT selectio

Constant Current Regulation

2kAA KA (with a TA 1 |
Secondary mpsg 600KA (with a TAMip to x10module)

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
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Product Hardware Specifications

Primary Current Range 50A t04000A
Timing Control 1 cycle ab0OHz / 60Hz.
Duty Cycle Limit SCR capacity dependent.

Table2: EN7000vZunctions and Monitoring

2.3.3 EN70002 Weld Timer Specifications
Description

Ethernet IP 100 BaseT
Modbus TCP/IP 100 BaseT
R85
RS232 foWWSP3 Pendant

Communications

Local Inputs 16 Inputs 24VDC

Local Outputs 16 Outputs 24VDC

Number of Weld Programs 256

8 Steppers with 10

Number of Steppers
. PP Programmable Steps

Language English
Table3: EN7000v2Neld Timer Specifications Table

2.3.4 Environmental Specifications

Description

The cabinet internal ambient temperature must nc
Operating Temperature rise above 104 degrees Fahrenheit or 40 degrees
Centigrade under normal operation conditions

The cooling water temperature must NOT be low
Humidity enough to cause the formation of condensation
inside the inverter.

Table4: EN7000vZEnvironmental Specifications

2.3.4.1 Cooling Water Specifications

Description | inverter
P Size |
Maximum Water Al must not exceed 77 degrees Fahrenheit or 25 degrees
Temperature Centigrade
) pH-7-8.5
Water Quality All
Hardness max 12.5(UK) 10.5(US)

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
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Main Component @erview

Chlorides 20mg/l max

Nitrates 10mg/l max

Sulphates 100mg/l max

Insoluble substances 250mg/l max

Deposit in cooling water may cause corrosion/abrasive we
Tap water may meet requirements.

An algaecide is recommended.

Table5: EN7000vZooling Water Specifications

2.4 Main Component Overview
TheEN7000v2veld control is an assembled unit. The major components of the staridedifl/1200AEN7000v2
configuration are identified below and Figurel: EN7000v2 150M 250A Control Layout

235 400

FRONT MOUNTED EN7000 TS

REAR MOUNTED EN7000

785
760

) |
8.50
B B
eS| CORNERS

e Hadey e
il K L:n!mge EN7000 CASE 1_DIMENSIONS

A e ™™ v A

DO NOTSCALE Revision: z Sheef: T of
8 7 ) 5 4 3 2 i
Figurel: EN7000v2 150M 250A Control Layout
Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
17| Page

fr— Product Model: EN7000v2
MON Firmware Version: 2.27 August 23] DocNo 700257




INTRODUCTION

Wiring Diagrams

2.5 Wiring Diagrams

TheEN7000v2veld timer control is designed t@mperate withvarious siz&sCRand up to 8weldingtransformers. This
sectionprovides theelectricalschematic for customer connectiomgen interfacinghe EN7000vand a generic Weld
Control wiring diagram. The drawing is applicable for the following prochufigurations

Wiring
Part Number Part Description Drawing
: Number

10-64-21-00-03-13-02-13 EN7000v225A150M-1SW
10-64-21-00-04-13-02-13 EN7000v2T-$25A150M-1SW
10-64-21-01-03-13-02-13 EN7000v225ET150M-1SW
10-64-21-01-04-13-02-13 EN7000v2T-$25EF150M-1SW
10-64-31-00-03-13-02-13 EN7000v2L60A150M-1SW
10-64-31-00-04-13-02-13 EN7000v2T$60A150M-1SW
10-64-31-01-03-13-02-13 EN7000v2L60ETL50M-1SW 3U3732 1 3
10-64-31-01-04-13-02-13 EN7000v2T-$60ET150M-1SW
10-64-51-00-03-13-02-13 EN7000v250A150M-1SW
10-64-51-00-04-13-02-13 EN7000v2T-850A150M-1SW
10-64-51-01-03-13-02-13 EN7000v250ET150M-1SW
10-64-51-01-04-13-02-13 EN7000v2T-850EFT150M-1SW
10-64-52-00-04-13-02-13 EN7000vZS250A300M-1SW
10-64-62-00-23-23-02-13 EN7000v2400A300M-1SW
10-64-62-00-24-23-02-13 EN7000vZS400A300M-1SW 3U3720 2 3
10-64-62-90-14-23-02-13 1 2

EN7000vZS 3PKEBOOM-400A1SW

EN7000/PL200(2D/EIP

3U3654

fr— Product Model: EN7000v2
d\ I i ON Firmware Version: 2.27

"10-64-0G20-03-B1-00-10
10-64-0G20-03-B1-05-10 EN7000/P1200(2)D/EIP/OMS
10-64-0G20-04-B1-00-10 EN7000TSA2200(2)D/EIP
10-64-0G20-43-B1-00-10 EN7000/P1200(2)D/220V/EIP
10-64-0G30-03-E100-10 EN7000/PL200(3)L/EIP
10-64-0G30-04-E100-10 EN7000TSA200(3)L/EIP 421548 REVB .
10-64-0G40-03-E100-10 EN7000/PL200(4)L/EIP
10-64-0G70-03-Y100-10 EN7000/P1200(7)U/EIP
10-64-0G80-03-Y100-10 EN7000/P1200(8)U/EIP
10-64-0D-40-04-E1-00-10 EN7000TSA800(4)L/EIP
Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
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10-64-BG20-04-B1-00-13 EN7000TSA200(2)D/103/EIP
10-64-CG20-03-B1-00-13 EN7000/P1200(2)D/203/EIP
10-64-CG20-04-B1-00-13 EN7000TSA200(2)D/203/EIP
10-64-CG20-04-B1-05-13 EN7000TSA200(2)D/203/EIP/OMS
10-64-CG20-04-E100-13 EN7000TSA200(2)L/203/EIP
10-64-CG30-03-E100-13 EN7000/P1200(3)L/203/EIP
10-64-CG30-04-E100-13 EN7000TSA200(3)L/203/EIP
10-64-CG30-04-E105-13 EN7000TSA2200(3)L/203/EIP/OMS
10-64-CG40-03-E100-13 EN7000/P1200(4)L/203/EIP
10-64-CCG40-04-E100-13 EN7000TSA200(4)L/203/EIP
10-64-CG60-04-Y100-13 EN7000TSA200(6)U/203/EIP
10-64-CG80-04-Y100-13 EN7000TSA200(8)U/203/EIP
10-64-DG20-03-B1-00-13 EN7000/P1200(2)D/253/EIP
10-64-DG20-03-B1-05-13 EN7000/P1200(2)D/253/EIP/OMS
10-64-DCG20-04-B1-00-13 EN7000TSA200(2)D/253/EIP
10-64-DG20-04-B1-05-13 EN7000TSA200(2)D/253/EIP/IOMS
10-64-EC20-04-B1-00-13 EN7000TSA200(2)D/403/EIP
10-64-EC20-04-B1-05-13 EN7000TSA200(2)D/403/EIP/OMS
10-64-EC30-04-E104-13 EN7000TSA200(3)L/403/EIP/PLS
10-64-EC30-04-E105-13 EN7000TSA200(3)L/403/EIP/OMS
10-64-EC80-04-Y100-13 EN7000TSA200(8)U/403/EIP
10-64-ED20-04-B1-02-13 EN7000TSA2800(2)D/403/EIP/WNW"
10-64-0G00-04-A1-00-10 EN7000TSA200C/EIP
10-64-0G00-03-A1-02-10 EN7000/P1L200C/EIPNNW
10-64-CC00-04-A1-00-13 EN7000TSA200C/203/EIP
10-64-CG00-64-A1-00-13 EN7000TSA200C/203/575V/EIP
10-64-DG00-03-B1-00-13 EN7000/P1200D/253/EIP
10-64-CG00-03-B1-00-13 EN7000/P1200D/203/EIP 421547 REVE 1
10-64-EDO00-04-B1-00-13 EN7000TSA800D/403/EIP
10-64-DCG00-04-B1-00-13 EN7000TSA2200D/253/EIP
10-64-0G00-04-B1-05-10 EN7000TSA2200D/EIP/OMS
10-64-0G00-04-B1-00-10 EN7000TSA200D/EIP
10-64-0D-00-04-A1-00-10 EN7000TSA800C/EIP
Table6: Standard Product Wiring Diagram List by Part Number
Copyright © 2021 BF ENTRON and/or its affiliates. Al rights reserved
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Norice DOCUMENTATION REQUEST

If your part number is not defined i&rror! Reference source not foundplease email E
NTRON atustomerservice@entroncontrols.cotm request the drawing for your
product. Pease include the following in your requegtur name company namepart
number, andproduct serial number

You can also visitww.entroncontrols.com/resources/entrotibrary.htmlfor pdf
versions of the wiring diagrams.

2.5.1 Customer Connections Diagram (3LB3)
The user connectiorfer the EN7000v2veld timer control for inputs and outputs are defined in Wiring Diagr&mgure

2: 3U3633 This wiring diagram applies to BIN700@. &

1 | z | 3 [ 4 | 5 | 6 7 8 9
><2 OUTPUTS X3 INPUTS
————————————————————————————————————————————— "
. 1 1 ! X4 _SENSORS
! 1/0 BIT! ' |,.fo 8T, FoTTTTTeTTT e
1 e Eos(eHt) o —o—/Lo—.ia- START(FS1) R g i
1 Ll
T2 mavirvi) i _0_/’._O_L2¢_ “HWELD ON(NW1) —1— E Blj H i 5 |oT meut '
I 1 3 l 2 0
+ 1+ 3 2\ oI T—0—t—————————————7& “STOP(ESI —2— | T FEeEeeeEeees —& ]
—Z—:e FAULT(FT1) ! iy " (Es1) ! ! :
—L1F—*e Rrewoy —3— i ——O—F Co——"€ *TRANSFORMER T'STAT(TT1) —3— | ; e !
S e N S 3 '
—Z+—:—5¢- CONTACTOR{MC1) —4 — i —0—":0—2& 2nd STAGE(PS1) ) ' )..' -"| E | ToroID '
+ | 6 ¢ COUNTER/ i —o—"o—18¢& ReTRACT(RTY) 5— | N % :
— =+ —5— | =5 [ (T i
TIP DRESS REQ. ' ' 1l 5¢
L [ Te stweren —e— —o—"-0—iT ¢ RESET FAULT(FR1) —6— | ToRomD ) & GND |
[ i 100=2000mV/kA)  b--==-=--=m----o
RESET T _
=2« Pre-warn - —0—/10—::1- RESET COUNTER/ =
_Z+—',_9¢. AVB(SVE) —— —o—/Lo—-—t- RESET STEPPER{SR1} ——
i i !
- TP % aaesv —o— | L—o—"o—11% pige1) —s— |
—2"—31(- AVB(SVE) —o— | —o—"co—le pa(ar2) —to— |
1 '1 1
_Z‘*—;@ AVE(SVS) —i— | —o—""—0—"%¢ pa(gP4) == }(5 ANALOG
—Z—"+ 3 ava(sva) —i2— | o "o 3¢ pa(ars) sk el -
+ 114, ! o 14, P16(BP i 1 —’1—|—(-____ I le ov |
— % avs(sva) —43— —O———€ P16(BP16) 151 !
! Proportional | 2
_Z‘*—'ﬂﬁ Av2(svz) e —o—"ro—115¢ p3p(Ep32) —14—! ;?&‘or ene T QUTPUT (0..10V) |
] |
- B avifsvi) a5 | —o-/a-O—:‘-ﬁe- PE4(BPE4)/EDIT ENABLE® — —15— | TLC:{ Av(uogog \"}INPUT !
i i i
E e i 17# 24V(24 VDC) ' e GND :
1 18 | L L L L L L L L T T T 4 [ o
¢ ov (5vg) | A i
[ | Configurable EDIT ENABLE function on V1.12 onwards.
Lmme e - - == 4
NOTES:
Outputs raoted 500mA & 24Y DC.
*= These inputs must be linked out
if not used.
AWS designations shown in parenthesis,
DATE: 25-7-19 TITLE: N DRAWING No:
w1 BF ENTRON EN7000 series 303633
CHECKED: |_—|—D USERS CONI\JEC—HONS ISSUE Ne: 3 | SHEET No: 1011

Figure2: 3U3633
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INTRODUCTION

Standard Machine

2.6 Standard Machine
A standard machine is a machine with a single weld transformer which in turn connects to a secondary circuit using on
set of electrodes. The typical variants of standard machines are:

Standard pedestal acthines
Manual weld guns

Robot guns

Seam welders

=A =4 =4 =

Below is a schematic showing an example of a sivGleansformer connected to a single set of electrodes. The
schematic represents a system where 7000v2veld timer controls the actuation of the wekkquene. By
activating theweld air valve (WAV) output to close the weld cylinder ardcutethe programmed sequence in the

selected weld schedule (Program).

Figure3: Standard Machine Schematic with StandaEN7000Vv2

2.7 Multi-Welding Machine
A Mult-Welding machine has multiple valves and/or multiple transformers that are controlled by a single weld control.

There are two types of multvelding machines that are supged by theEN7000v2veld timer.

1 Multi-Head Machine¢ A Multi-Head machine has up to 8 valves and a single weld transformer. Each
valve is typically controlled independently. This type of machine is also referred telalé &lectrode
or Multi-Gunconfiguation (Refer to theviulti-weld OperationsSection for programming information).

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
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Multi-Welding Machine

B
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O

Figure4: Multi-Head MachineSchematic

1 Multi-Welder(CascadeMachine¢ A Multi-Welder machine has up to 8 valves and up to 8 weld
transformers. Each valve can be controlled independently. The transformers are controlled
independently. Each combination of valve and transformer executes a weld in a sequence or cascading
manrer. This is why this type of machine is typically referred to @ascade

A Mult-Welder (Cascade) weld control requires additional SCRs to control the multiple transformers. A
Multi-Welder control must be specified at the time of order with the numbgtransformers to be
controlled.

Cascade / MUX
@ TheEN7000vZascade type weld controls can be identified by the part
N description.UK built controlshie description must contaia.g 150M or
b 300Mx2,3-8 which means additional SCRs have been installeceiicdbinet to
fire additional transformers.

USA built controls the description must contailg 1200 or 1800 (2;8) which
means additional SCRs have been installed in the cabinet to fire additional
transformers.

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved
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Figure5: Multi-Welder Machine Schematic
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2.8 Modes of Current Control

TheEN7000v3 St R GAYSNRAa LINAYINEB TFdzyOlAzy Aa G2 O2yGNRf (K:
two differentmodes of current control. The mode is s¢th each weld schedul€€CR Currerontrol canbe calibrated

to match an external weld current metefhe calibration procedure tunes tlBEN7000v20 matchl  dza SN a / | € ;
Weld Current MeterRefer to theCurrent Calibratiorsection for detailed calibration instructions.

CONTROL MODE Definition EParameter Rangé Units %Regulation% Range

The control triggers the SCRs to 0%- 99.9% Phase @ Percent No

0/4- 0,
PHAPhase Angle fire at afixed Phase angle. angle (Y%oHeat) Phase angle Regulation 0%- 99.9%
Constant current regulation
mode. The current parameter is bri
CQR- Constant adjustable, but the heat is Min KA. Max k| AmPS Kilo- S”maré’ O Min kA- Max
CurrentRegulation  automatically determined by the In KA-Max Amps R(Z;?Jrllat%r{ KA

timer, as it regulates the current
to the set level.

The control follows the analog
input. The current heat output
depends on the current mode se 50, 99 99 Phase 0%-99.9%

on theprogram. If PHA, the percent None- Min kA¢ Max
: ' angle (%Heat Phase Angle pyi !
analog output is proportional to gle (% ) gi€ Primary or kA

% heat in open loop mode. If Min KA¢ Max kA /KiloAmps | Secondary

CCR, the current is proportional
to the Maxavailableoutput.

ANALOG Control

Minimum firing anglés pre-set. TheMaximum firing angleare determined by the power factor set in tlearrent calibration.
The SCR minimum firing is set to avoid erratic gate triggering near zero crossing.

Maximum firing angles may produce little change at high firing angles due to machine power Aafjtstingthe power factor
to a lower level, will remap the firing so hange in output is obtained for the full range of heat settings.

30°to 15C°

ExampleA machine with a long secondaropr power factof may have dead angles above certain percent firifgaximum
output current is reached at0% Above thigoint, the machingroduceslittle or no currentoutput change.A reduction of
Power factor setting from 0.86 to.@b, in this case, produces current adjustment up $09%.

Note=- If the power factor is to low 0.40 this can limit theaximumcurrentoutput of the welding machine.
Table7: Current Control Modes
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Modes of Current Control

2.8.1 Phase Angla 2 R SHAH
Phase Angle Mod@HA)s open loop control. The current and heat parameters are independently adjustable. Phase

angleis maintained (fixed) throughout the weld tim&he current parameter is only used for monitorlmgcomparing
to the measuredresultsfrom phase angl®utput. Therequired weldingcurrent is programmed in units of % heat

2.8.2 Constant CurrenReguIatipnd /I% o i ) o
CANRAY3I Ay [/ 2yaulyid [/ dNNByld wS3dz | UA2y oaumtbdbnaticallpvaryng tReS >~ |
phase angle to reach and regulatetactual current. The current parametierkAis adjustable by the user but the heat
%requiredis automatically adjusted by tHeEN7000v2veld control. The current target is programmed in unitsArinps

or kiloampere (kAllependent upon measuring sourcadcalibration seup.
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2.9 Installation
The installation of th&N7000v2veld control should be performed by a trained electrician and all local safety protocols

must be followed when installing the unit. These instructions should be carefully read before installation. Failure to
adhere to these instructions may invalidate twarranty on the control

2.9.1 Installation Instructions
1) Inspect Crate

Upon receipt of the crate@N7000v2the crate should be inspected for damage. If damage to the crate
is found, immediately stop and begin the process to submit a claim with the shipper.
a. If the shipping terms are FOB: Origin ofVEarks; the claim should be submitted by the
receiver.
b. If the shipping terms are the responsibility of the seller; the claim should be submitted by the
shipper of record.

2) Unpack Control
Unpack the control and examiriiee exterior and interior of the control for damage. Verify there are no
loose components or wires inside the control.

SR SHIPPING DAMAGE
If damage to the control is identified, ddOThook up to a power source.
Immediately contact ENTRON for support

3) Move Control to Machine
The control should be lifted using a cable and lifting device rated for the weight of the control. The
EN7000v2nay be supplied with eye bolts or two feet. When eye bolts are not supplied with the control,
a spanner bar should be bolted to the control mounting tabs and connected to the lifting cable.

Eye Bolts for Lifting

‘ . | Manual Lift to Mount |
L KOS
. N
L
. J'//‘
| 'a@:
\. <

Figure6: EN7000V X ypical Lifting Paits
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warnnet  DROPPED CONTROL!
ﬁ If a control is dropped, immediately stop. Do NOT hook up to a power source.
Immediately contact ENTRON for support.

4) Lock out Power
Verify the power source has been locked out at the distribution panel or other power source.

WARNING!

LOCKOUT / TAGOUT!
Always follow your local regulations and facility procedures for locking out
electrical connections. Always verify power is OFF before wiring control.

5) Mount the Control
Mount the control in the desired location using the protruding motatis on the exterior of the

cabinet. Properly sized bolts should be used based on the control weight.

6) Verify the circuit breaker is OFF
Verify the circuit breaker is in the OFF position

7) Remove and Modify Access Panels for Electrical Conneciiiese applicable
a. Remove the access panels on the top of the conttmre applicableCover internal parts prior
to Drilingthe desired access holes Bower cables antlO connections.
b. Wire all desired 1/0O connections.

| Cover Internal Parts Before Drilling

Gland Plate

Figure8: EN7000 Control withut Access Points Figure7: EN7000 Control with Acce
Plate Only
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DRILLING INTO CABINET

It is not recommended that holes lukilled into the cabinet. Metal debris inside

A the cabinet can cause a short circuit, electric shock, or fire. If holes must be
drilled is imperative that all components are protected from debiris.

WARNING!

8) Connect Cooling Water
Plumb the IN and OUT cooling wateel to the water manifold. The standard configuration has the
water manifold located on theottom of the cabinet.This may vary depending on the case model.

9) Test Water Connections
Turn on the wateicooling circuit and verify there are no leaks inside or outside the cabinet. Verify the
water flowrate meets the specifications for ti8&CRnodule.

10) Connect Ground
Connect plant ground to the grounding post inside the cabinet.

11) ConnectAC Power
Connect the line power cables to L1, 2donnection points on the input side of the circuit breaker
(top). Refer to the wiring diagram for more information.

12) Connect the Weld Transformer
a. Connect the Weld Transformer to the H1 and H2 catioe points in the weld control. Refer to
the wiring diagram for more information.
b. Connect the Weld Transformer ground connection to the grounding bus bar connection inside
the cabinet.
c. Always route the transforer TLS and current coil lea¢iBoroid)in conduit separate from the
power cables

13) Inspect Connection Points
Inspect all electrical connections inside the cabinet to verify connections are tight and secure.

14) Close and Lock Door
Close the cabinet door. Using the provided key rotatedber locksto seal the cabinet door.
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Door Locks

.0'4'_
QR

|B<§.

Figure9: LocationEN70082 Door Locks

DOOR INTERLOCK
omeet 1 HE cabinet door is interlocked with the breaker. NEVER defeat this safety
device. NEVER open the cabinet door or access the interior of the cabinet when
A the unit is under power.

15) Connect WSP3 Pendant
If the WSP3 handheld pendant was purchased with thro please connect this to the RS232 port on
the front of the cabinet.

16) Remove Lock Out
Remove the Lock Out device at the power source

17) Verify Cooling Water is ON
Verify the cooling water is flowing at the proper flowrate and temperature forawetrol.

18) Turn ON Power
Turn the breaker handle to the ON position to power up the control.

19) Check WSP3 Pendant Messages
If the WSP3 pendant was purchased with the control, check the messages on the handheld pendant. If
any faults are displayed, go to tieult andStatus Messagesection for a detailed explanation.

20) Connect Desired Programming Device
Connect the desired programming device to the control.

21) Configure the Control
Configure theEN7000v2velding control to your required resistance welding process. Se€tmgigure
the Controlsection for more details.
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22) Set the IP Address of the Control
Set the IP address of the control following the procedure definegkinthe IP Address of the Control
section.

23) Calibrate the Control
To optimize the performance of tHeEN70002 the unit should be calibrated to the machisecondary
circuit and external weld current metetosses in the secondary circuit due to impedance or other
factors can reduce the energy output between the electredRefer to theCalibrate CurrenfToroid /
Rogowski coit)f the manual for detailed instructions. The method of calibration is a function of the
mode of regulation set in the configuration (primary or secondary current).

24) Program Weld Schedules
Thecontrol is now ready for use. Begin programming or uploading your weld schedulesEN#GH0v2
weld timer.

2.9.2 Configure the Control
TheEN70002 weld timer is a flexible device that can be adapted in a variety of ways to fit your welding application. The
configuration defines the following parameters:

9 Features (Standard or Extended) 9 1/O Source

T Weld type 1 Analogcontrol
 2"Stage {1 Analogout

1 Sensor (Feedback) 1 Waveform 10v =

9 Toroid Test 9 Contactor

9 Frequency (50/ 60 Hz) T Com2

9 Units (Metric / Imperial) T Coms3

9 Stop on fault 1 Ethernet

1 EOS on fault 1 Backup to WSP3

9 Head Lock 1 Restore from WSP3
1 Prog select 9 Initialise data(This resets to factory
1 SCR select defaults)

1 Electrodes 1 Restart system
 Retract

The recommended method for configuring the control is with the Nethdasdftware. The NetFlashsoftware has a
single configuration tab that allows the user to see all of the configuration parameters on a single screen.

The configuration parameters catsa be programmed via the WSP3 pendant and through ModBus communication.
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— m, e
enTron. ] O Y
=1 Edit control parameters EE@
ErfasEBc
| a =
Program Forge delay Electrode Calibrate Current  Calibrate Force  Configure IO Status COM ports Log
Configuration Configuration {restart if changed) Time on control
2nd Stage Off ~ Features () Standard (®) Extended Set IFri 22 Jul 2022 05.41.06
2nd Stage (®) Once () Every Weld type Spot ~
Contactor 0 : s Retract OfffSimple ~ Factory reset
[ Stopon Fault 10 source Discrete ~ Initialise (reopen edit window after use)
[ EOS on Fault Line frequency (®) 50 Hz () 60 Hz
[ Headlock on Fault
Sensor @cr () Toroid Firmware ETK2V2.25
Toroid test (@ Off Con Local security Adapter not found
Units (®) Metric () Imperial Enable Off ~
Electrodes (®) Single () Multi
SCR select Direct(0..3) e
Program selection (O External (8 Internal
Use program 0 :
Analog contraol (®) Off Con
—| Analog out Force control e
HostIP Address [192168.0.100  TargetIP Address [192.168.0.101 Control 1D [EN7000v2 [ =0 R @

FigurelO: NetFlash Configuration Tab

The features checkbox allows the useattcessadvanced features in the control by selectigtended

-@'- TheEN70002 must be restarted for this change to take effect.

Description

Default setting with basic features. This is selected for spot, spot repeat, ar
Standard projection welding applications. It is typically used with a Single Transform
Machine type.

Extended mode enables advanced features in the programming intefface.
is selected for spot, spaepeat, projection, multwelding, cascade, refipot,
and seam welding applications. It is typically used with Mifkild machine
types and seam welding applications.

Extended
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2.9.2.1 2" Stage/ Welder interlock wait.

The 29 Stage paramter defines whether or not a second input signal is required for the control to complete the weld
sequence. Typically, thé“stage input is a signal that defines a part is present or pressure limit has been rediched.
Welder interlock is used in tHacility, the2"! Stage may also be useduait at the end of squeeze until it gets
permission to weld from the Interlock.

Description

Off The 2d Stage input is not used.

The 2dstage input is checked before the Squeeze interval. The motor outp
activated when 2 Stage input is confirmed. The Motor Output is only used
Seam Welding applications.

START INPUT :
|
1
Before Squeeze 2nd STAGE INPUT
I
I
MOTOR OUTPUT
1
Sequence Squeeze
begins |
=

The 29 Stage input is checked after the Squeeze intefidaé motor output is
activated when the ' Stage input is confirmedhe Motor Output is only use
for Seam Welding applications.

STARTINPUT

After Squeeze
2 STAGE INPUT

MOTOR OUTPUT
| 1
Sequence | Squeeze | 1 Sequence
begins | 1 | continues
> -
Once The 2d Stage input is checked only at the start of a cascade sequence

The 29 Stage input is checked at the start of every program within a cascac

Every
sequence
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2.9.2.2 Contactor

The Contactor output can be sustained for a-pgedined time following the weldThis value can be set from 0 to 99
seconds.

2.9.2.3 Stop on Fault

The Stop on Fault checkbox is used to define how the system will react to a fault. When the parameter is checked the
weld-air valve opens as normal but subsequent events are inhibited until arém@t command is given.

2.9.2.4 EOS on Fault

2 KSy GKS a9h{ 09yYyR 2F {SljdzSyOS0 2y CI dzt (¢ C)KSO‘l()EE A i
fault is detected.

2.9.2.5 Headlock on Fault

2 KSy G(KS a1 SIRt201 2y Cl dzf évélve Guipbt @ hetd DR and subséyieBt@@IB Bre (i K
inhibited until the fault is reset.

2.9.2.6 Toroid Test

The Toroid Test checkbox defines whether the connected toroid (Rogowski coil) should be validated by the weld contrc
When the value is checked the signalffran external toroid (Rogowski coil) must lie with a range of 10 to 300 Ohms.

2.9.2.7 Units

The Units parameter defines the units of measure for the force parameter in the device.

Description

Metric ' Measure force in KN

Imperial Measure force in Ibf

2.9.2.8 Electrodes

Choice between a Single or Multiple Electrodes can be made. Electrodes have multiple functions within the weld
control.

A) Electrode management in the form STEPPERSee Electrode Management/Stepper section.

B) SCR/Transformer can be mpeed toup to 8 Electrodes, thereby allowing weld programs to turn on the assigned
Transformer in a Cascade contrglSee Cascade operation.
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2.9.2.9 SCR Select

Description

Direct 0-3) | Single SCRs or Cascade up to 4 SCR/Transformers

Encode-7) Cascade Up to 8 SCRs

CANB o {/wa (G42 RNAGS o tKIa

3 Phase , .
configuration.

2.9.2.10 Program Selet

The Program Select parameters defines what communication type defines the weld program to use.

Description

Discrete Binarynput stateassign program selection in Discrete

mode.
External
FieldbusBinaryinput state assigns program selection in Fieldk
mode.
TheUse Progranparameter selects the weld program. This ca
Internal

be set by Netflash or WSP3 Hand Held Peard

2.9.2.11 AnalogOutput

The Analog Output parameter defines what signal the control will output on the analog channel.

Description

Force The analog output is used to control force.

The analog output corresponds to the measured waldent.

Current , ,
The measured current is defined by the Measure parameter.

2.9.2.12 Analog Control

The Analo@ontrol setting diverts heat / current control tbe Analog input port. The Heat / Current parameters in any
program will be ignored. Instead 0-10V input will adjust current as needed from external means.
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2.9.2.13 Retract

The Retract parameter defines the requirements for inputs and outputs related to a retraction value. The profiles of
each setting are defined below.

]
N 4

‘@' The EN7000v2 must be restarttat this change to take effect.

Description

T Pt
—

HAV output

START input I
WA outpul I

Redract ingut
—

Off/Simple

HAV output I

Hi-Lift +

START mput

WAV outpul

Redract inpul I I

HAY output

HElift -

START input |

WAV oulpul I

Retract inpul
——

HAV oulput

maintained

START input
e ———————————————

WAV output
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2.9.2.14 Sensor

Description

Measure the primary welding current (ie weld transformer primary current)
CT¢ (Primary) TheEN70002 can display secondary current when the relationship betweer
primary and secondary current has been calibrated.

Measure the secondary welding curreffhis function requires a toroid senso

Toroidg (S d
oroid¢ (Secondary) (Rogowski coilyo be connected to the weldontrol.

2.9.2.15 Line Frequency

Thelocal operating Line Frequency should be set. 50Hz or 60Hz.

2.9.2.16 1/0O Source

The 1/0O Source defines the communication of the inputs and outputs foEMiZ0002 weld timer.

]
Ay ’,

-@- TheEN70002 must be restarted for this change to take effect.

Description
Discrete Use the discrete inputs and outputs
COMO Use MODBUS TCP/IP (Ethernet) on COMO
CcoM1 Use MODBUS TCP/IP (Ethernet) on COM1
COM2 Use MODBUS RTU (RS485) on COM2
COM3 UseRS232 on COM3
COM4 Use MODBUS TCP/IP (Ethernet) on COM4
COM5 Use MODBUS TCP/IP (Ethernet) on COM5
COM6 Use EtherNet/IP on COM6

2.9.2.17 Local Security

The Local Security dropdown mefiNetFlashallows the user to select a security function tipaevents all users from
changing the parameters. When the security feature has been enabled all parameters ar®iteaol users who do
not have the security code or key.

'@' TheEN70002 must be restarted for this change to take effect.
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Description

Off No security is enabled on the device. Any user can modify any parameters
the EN70002
. An external device such as a keyswitch can be connected to the control on
Keyswitch . . e .
P64 input. The external device can be specified at the tintedsr.
PIN(WSP3) A PIN number up to 5 digits long can be defined to access the parameters

2.9.2.18 Time on Control

The time on the control can be manually set by clickingSbe action button. This allows a user to set the physical time
ontheEN70002( 2 GKSANJ GAYS T2yS (2 SyadaNB FldzZ d Y2yAd2NRy3
time.

TheEN70002 must be restarted for this change to take effect.

2.9.2.19 FactoryReset

The control parameters can be set to the default values by clickininitiaise action button.

]
N ,

'@' TheEN70002 must be restarted for this change to take effect.

cwnont  CAUTION!
A Any previously stored parameters and calibration settings will be liostire a backup
N4 file has been stored to a PC or WSP3 before executing a factory reset.

2.9.3 Current Calibration
The welding current can be measuresinga CT Current Transformemn the primaryor by aToroid (Rogowsldoil) on

the secondary circuit.
TheCTis sensoris supplied as standardt measures the Primary Current. TE&000/2 can display primary current or

scaled to display secondakAwhen aturns Ratio is appliedWhen wsingthe 2 point calibratiormethod, it closely

tracks an external weld current meteilheexternalToroidis mounted on the secondary of the welder ahe
EN7000v2irectly measures Secondary Current. The default sensitivity of 150mV/kA can be adjusted to match an
external weldcurrent meer.
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Parameter Description
Power factor of the
Power Factor Cos ¢) 0-0.86 . .
welding machine
Toroid mV/kA 1-60000 Sensitivity of the toroid
Attenuator Ratio. 1 if No
Toroid Factor 1-10 .
attenuator is present
CT mV/kA 1-60000 Sensitivity of the CT
M red Prim rren
Point 1 Primary KA 0-32.0 easured Primary Current
at Lowheat
Measured Secondar
Point 1 Secondary KA 0-500.0 Y
Current atLow heat
. . Measured Primary Current
Point 2 Primary kA 0-320 . Y
at High heat
. Measured Secondar
Point 2 Secondary kA 0-500.0 . y
Current at High heat
Use the conversion to
Apply conversion Off/points/ratio display secondary current
(CT) Only
The turns ratio of the
Turns ratio 1-999 welding transformer (CT)
only
The CCR gain. Set ta$
CCR gain 1-10 . g
starting point
Scales the Analagpntrol
CCR 0V= kA 0-500.0 . o ,
input for CCR operation
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Scales the Analog control
CCR 10V= kA 0-500.0 . g .
input for CCR operation
1Seam Mode Only- 2 Analog control Only-
Spot Spot
Spot Projection Projection
Typical PO Multi-Weld (Cascade) Multi-Weld (Cascade
S Projection . .
Applications Multi -Head Multi-Head
Seam Seam Seam
Analog Analog
Weld Current Meter &
ToF;)I/Se_ns;)rs Secondary Toroid Weld Current Meter None
SHR Sensoi(Rogowski coil)
Regulation
Configuration Toroid CT CT

Setting

Displayed
Current
Value

Secondary Current

PrimaryCurrent

PrimaryCurrent

Set Power Factor

Set Power Factor

Set Power Factor

Match Control reading
to Secondary current
meter byadjusting
toroid sensitivity

Set CT ratio to 1:1

Set TurngRatio tothe
weld transformer
Turns Ratio

Take 2 readings and
note Primary and
Secondary Currents

Set CT to 2 Point

Calibration Steps

Fill the 4
corresponding fields
with values obtained
on Step 3

Secondary Current
Value Displayed

Secondary Current
Value Displayed
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Learn
Heat
curve

before
using
CCR

Before using CCR
Mode, program heat
in % Phase angle to
reach desired current.
Once current is
reached, switch to
CCR and program
current in kA

Before using CCR
Mode, program heat
in % Phase angle to
reach desired current.
Once current is
reached, switch to
CCR and program
current in kA

Before using CCR
Mode, program heat
in % Phase angle to

reach desired current,

Once current is
reached, switch to
CCR and program
current in kA

2.9.3.1 SetPower Factor of the Welder

An AC welding machine will have a power factor which is determined by the physical properties
and geometry of the electrical system. Linear control of the machinetbesiull heat/current
range can be achieved by programming the correct value for the power factor.

The following procedure involves running the machine at maximum oulpake sure that the
mains supply and the secondary circuit are able to hathiepower. Make sure that any

cooling system is activ&he machine must be cycled short circuit with no component.

1 Prepare a weld program with 5 cycles of main heat plus Squeeze and Hold time as appropriate. Set

PHA mode, 0 %heat. Connect this prograto the electrode to be calibrated

Select the connected electrode program and enter Power factor 0.

Cycle the machine and check that a current is measured.

Cycle the machine then check theisplayed conductionpercentage if this is less than > 99.9%Then
increase the power factorand cycle the machine. Repeat this process until 99.9% is displayed.

If the STATUS shows conductiois at near99.9%. Power Factor is set

2
3
B Set 99.9 %heat in the weld program.
5
6

Repeat the procedure for each electrode program to be used.
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2.9.3.2 CTTurnsRatioc Not matched to external meter.

The Turns Ratisetting allows the user to séhe turnsratio of theweld transformer connected to th&N70002. The
turns ratio is used to calculate the secondary current from the measured primary current.

The calibration procedure for setting the turnastio using NetFlashis:
1) Determine the Turns Ratio from the welding tréorsner data sheet or transformer product label
2) Connect the computer to the control via an Ethernet cable
3) Turn ON théeN70002 weld control
4) Open the NetFlashsoftware application on a computer and connect to the target control

5) Load the parameters from the target control by clicking tlead From Contrdkton

6) Navigate to theCalibrate Currentab

=

Toroid Factor

E

Power factor 0.86 :
CT sensitivity 195: mWikA (1950)
Toroid sensitivity 150: mvika (150)

CT current conversion (primary to secondary)

Apply conversion  Use turns ratio ~

Turns ratio o . 1
Use points 182

Use turns ratio

7) SelectUse Tirns Ratio

8) Enter theweldtransformer TurnsRatio into theTurnsRatiofield and press Enter or Tab to push the
changeto the control

CT current conversion (primary to secondary)
Apply conversion %Use turns ratio% R

Turns ratio 50 : A
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2.9.3.3 Points 1&2 Method Matcha calibrated current meter

The Points 1&2 calibration method is more accurate than the TRai® method. This procedure requires an external
current measuring device such as an ENTRON WA2 Weld Analyzeroddss requires the user to establish the
relationship between the primary current and the secondary current over the desired output range. After calibration,
the EN70002 uses the calibration table to calculate the secondary current from the measunedpricurrent.

v

|
o s p

To calibrate the builin CT sensor using the Point 1&2 method, follow the steps defined below:

1) Get an external current measuring device such as the ENTRON WA2 Weld Analyzer and setup the devi
to measure the secondary circuit.

2) Connect the computer to the control via an Ethernet cable

3) Turn ON théeN70002 weld control

4) Open NetFlash software application on a computer and connect to the target control

PO - 4

5 [2FR GKS LINIYSGSNE FNRBY G(GKS O2yySOiSE202y (NEf

1) Navigate to theCalibrate Currentab
2) Check thelTurns Ratiaccheckbox and set the Turns Ratioltd

CT current conversion (primary to secondary)

Apply conversion | Use turns ratio -

FY

Turns ratio 1 A

-

1) Navigate to théProgramtab in NetFlash
2) For the active weld program
a. SettheSqueezéime to 99 cycles
b. Set theUpslopeto 0
c. settheMain HeatModeto PHA
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d. settheHeatvalue to a low value such 48.0%
e. settheMain heattime to 10 Cycles.

Upslope 0 : ~ Main heat
Main heat 105~ PHA v mode  Heat 1005 %
Current 10015 kA
! PHA MODE

When theMain Heatinput is set toPHAmMode, theCurrentinput value is ignored by the
control. The output of the weld control will beesuivalent ofHeatinput.

6) Produce a short circuit weld
7) Note the following values:
Ip1= Primary Weld Current Yiéwed in the Log tab or metrics window, timer touch screen
status or WSP3 Pendant status)
Isl = Secondary Weld Current 1 (measured byettternal current monitor)
8) For the active weld program, set théeatvalue to a higher value such a8%
Upslope 0 : ~ Main heat
Main heat 105~ PHA v mode  Heat 70.0 - %
Gurrent 1.001= kA
1) Produce a short circuit weld
2) Note the following values:
Ip2 = Primary Weld Current 2 (viewed in the Log taimetrics window, timer touch screen
status orWSP3 Pendarstatus
Is2 = Secondary Weld Current 2 (measured by the external current monitor)
3) Navigate to theCalibrate Currentab
4) Enter the Ip1, 1p2, Is1 and Is2 values into the table as shown below

Sec kA @ Pri kA

min 0.02 0.000
Paoint 1 is1 ip1
Paint 2 52 ip2
max 50.25 0.841
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1) After updating each of the Ipl, Ip2, Is1 and Is2 values, et or Tab after each field chang®
update the control with the new value
2) The CT current has now been calibrated.

101011 ®
1 — 011
ENTRON. | EE ol a8 |5
™ 010
a Edit control parameters
£41
IS =
| =
Program Forge delay Electrode Calibrate Current Calibrate Force Configure 1/O Status 1
CT current conversion
- 50
Power factor 0.86_
CT sensitivity 19505 mVikA (1950) 4
Toroid sensitivity 150 = mvika (150) 40
-
Toroid Factor 1= 35
CT current conversion (primary to secondary) %‘ 20
=
Apply conversion Use points 1. g o5
o
w
20
Sec kA @ Pri kA 15
min 0.02 0.000
10
Point 1 108 0.218
Paint 2 389 0782
max 50.25 b.841 7'3.':"3 0.25 0.50 0.75

Primary

. VERIFY UPDATE
_@'_ To verify the Is1, 1s2, Ip1, and Ip2 have bstmed by the control. Close the NetFlash
N program, reopen NetFlash and reconnect to the target control. The calibration values
entered should show on the Calibrate Current tab.

2.9.3.4 Secondary Measuring (ToroidRogowski coi)

Calibration Secondary Measurg requires an external toroid (Rogowski coil). The toroid is connected around the
welding transformer secondary. Most such coils have a nominal output of 150 mV/kENI#@v2 provides a
sensitivity parameter which may be adjusted to provide absolute matching with an external current meter.

The procedure for adjusting treensitivity ofthe Secondary Measuring output from tEN70002 is as follows.

1) Turn Off theEN70002 weld mntrol

2) Install the Toroid (Rogowski coil) around the welding transformer secondary

3) Connect the Toroid (Rogowski coil) to tBR70002 via ConnectoX4Sensors) as shown in User
Connection Drawin§U3633

4) Get an external current measuring device such aHN&RON WA2 Weld Analyzer and setup the device
to measure the secondary circuit.
5) Connect the computer to the control via an Ethernet cable
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6) Turn ON theeN700v2 weld control
7) Open NetFlash software application on a computer and connect to the target control
8) Load the parameters from the connected control by clickingltbad From Contrdcon

9) Navigate to theConfiguretab
10) SelecfTOROIas the Sensor

Sensor et (@ Toroid

11) Navigate to theCalibrate Currentab
12) Set theFactorsignal based on the expected Secondary Current
a. If the current is not expected to exceed 50 kA, then set the factdr to
b. If the current is expected to exceed 50 kA, then the factor should be set based on the TAM/1
and the attenuator option (x1, x2, x8tc.)

Toroid (Secondary current)

Sensitivity 150 mV/kA (150)

4(r|li4]r

Factor 1 X

13) Navigate to theProgramtab
a. If the active weld program has &lectrode Steppeprogrammed, the stepper must be reset to
ensure the stepper does not modify the output during calibration.
i. Navigate to theElectrode Tab
ii. Check theEnable Steppecheckimx

Enable stepper

ii. Click the Reset stepper/electrode checkbox
Reset stepper/electrode
iv. VerifyO in the Spots dondextbox

v. Disable the Electrode stepper for the calibration procedure by uncheckingrihble
Steppercheckbox

[] Enable stepper
14) For the active weld program
a. SetSqueezeo 99 cycles
Set theUpslopeto 0
set theMain HeatMode to PHA
set theHeatvalue to a low value such &9.0%
set theMain heattime to 10 cycles

b.
c.
d.
e.
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Upslope 0|~ Main heat

Main heat 10 ~ PHA | mode Heat 50.0: %

Current 1.00 1> ka

15) Produce a short circuit weld
Compare the Secondary Current measurement on the external meter with the Secondary
Current outputof the EN70002 viewed in the Log tab or metrics window, timer touch screen status or
WSP3 Pendant status
16) Navigate to theCalibrate Currentab
17) Adjust the Sasitivity value accordingly. If the readings are not close, adjust the Sensitivity value based
on the equation below.

Sensitivity =(Control reading* 150) / Meter Reading

18) Repeat steps 18 until thEN70002. Thecurrent valueshouldmatch theexternal meter
19) After the sensitivity field has been updated, pr&sger or Tab to push the change to the control.

Multi -Electrode or Cascade (MulWelder) Systems
L In multielectrode or multitransformer (cascade) systems it may be difficult to
-@- arrange oroids(Rogowski coildpr multiple secondary circuits. The toroids need to
- be switched in and out of circuit at the appropriate moment in the sequence or
errors will occur. In these circumstances psenary measuring and the turns ratio
or 1&2 Pointmethod.

2.9.3.5 Analog Control Mode.PHA to CCR

If using analog control modeet the calibration parameters and use PHA mode to verifytigatontrol is measuring
current correctly. Establish the current range of the machinevayying the heat parametewith the Analog inpuf0-
10V) In thisexample whenthe range is knowmprogramthe recordedvaluese.g.for the CCR 0VZ5kAand CCROV=
20.0kAparameters before using CCR mode.

Control voltage

CCROV= 2.5 kA

CCR10V= 20,00 kA

N Analog Operational Band
@ You do not have to use the full current rangdtté machine; If required, use values

— which restrict the current to an operational band.
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2.10 Force Calibration
TheEN70002 weld controller has the ability to control weld force and read the weld force via analog signals. The analoc

input allows the control to read the output of an external force sensor (load cell) or a proportional pressure sensor to
measure force. The anal@gitput can be used to control a proportional air regulator valve to control weld force.

The analog input and output signals operate betweanl@V. The linear relationship between mV signal and the force
must be programmed into thEN70082 during insallation.

The calibration is based on a typoint lookup table and requires a weld force gauge.

The weld force can be calibrated in terms of kN or Ibf. The units of measure are defined in the configuration section.
Refer to theConfigure the Contradection for more information.

The Force calibration parameters are defined @ble8.

Parameter Units Range Description

OUT Paint 1 mV 0-10000 Analog output (point 1)

OUT Paint 1 kN/Ibf Measured output force (point 1)
OUT Paint 2 mV 0-10000 Analogoutput (point 2)

OUT Paint 2 kN/Ibf Measured output force (point 2)
IN Point 1 mV 0-10000 Analog input (point 1)

IN Point 1 kN/Ibf Measured input force (point 1)
IN Point 2 mV 0- 10000 Analog input (point 2)

IN Point 2 kN/Ibf Measured input force (point 2)

Table8: Force Calibration Parameters

The default values for the kN units are showirigurell: Default Force Calibration Table Values in Units of kN

Program Electrode Calibrate Current Calibrate Force ~cCalibrate CCC Configure 1/O Status COM ports Log
Output force calibration Input force calibration

10 10

Output force calibration

KN @V

min 0.00 0.00

Point 1 p.00 0.00

Force
Force

Point 2 \ 10.00 10.00

T 4 4
max 10.00 10.00 /

Input force calibration 0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 45 6 7 8 9 10
Volts Volts
KN @v

min 0.00 0.00

Point 1 0.00 0.00

Point 2 10.00 10.00

max 10.00 10.00

Figurell: Default Force Calibration Table Values in Units of kN
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2.10.1 Force Calibration Procedure
To calibrate the Force via NetFlasfollow the instructions below. Thigrocedure can be performed for both the In and

Out analog signals.

1) Open NetFlash and connect to the target control

2) Set the control tdNo Weldmode by setting the Weld On switch to OFF

3) Verify the active weld program has sufficient squeeze time to build ¥eete

4) On theProgramtab, enter a reasonable value in tk®rce fieldfor the first reading

0 1bf

5) Navigate to thd/O statustab and locate the analog readings.

Analog Inputs

Channel 1 0oV

Channel 2 0.0V
Analog Outputs

Channel 1 0oV

6) Initiate a weld and document the following values during the weld:
a. The weld forceeading fom the gauge
b. The Analog Channel 1 Voltage reading for the signal you are calibrating (Input or Output)

7) Navigate to theCalibrate Forcéab
8) Set theElectrodevalue corresponding to number of the electrode being calibrated
a. For standard machineshis value is always 0
b. For Multi type machines, this number will correspond to the specific electrode being calibrated
(0-7)
Program Electrode Electrode status  Calibrate Current  Calibrate Force

Electrode 0 [

9) Enter the weld force reading from the gauge and the corresponding voltage in the calibration table.
a. Iftheforcereadingisath f 2¢6 SyYyR 2F GKS Oef AyRSNDa 2dziL
b. LT GKS F2NOS NBFRAYy3a Aa +d GKS t2¢ SyR 27F
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|of @ V

min 0 0.00
Point 1 225 0.99
Point 2 2022 b
max 2250 10.00

10) Repeat Steps-9 to get a reading for the remaining point of the lookup table

CAUTION! WELD OF[F
Always verify th&eN70002 is in Weld OFF mode. Passing current through a
< weld force gauge can create a safety hazard or damage the gauge

2.11 Preventative Maintenance
The Preventative Maintenance schedule is defined beloWainie9 and Tablel0.

It is recommended that Preventative Maintenance be performed with the palisconnected from the unit. Certain
items inTable9 may require power to test the function of the electrical component. Appropriate Personal Pr&tectiv
Equipment must always be worn during maintenance and inspection dN#002 Weld Control.

WARNING!

A

WARNING!
All preventative maintenance procedures should only be performed by
properly trained personnel with appropriate Personal Protective Equipment

Instructions Frequency Power

' Status
Circuit Breaker | Operate shunt trip button monthly | Monthly | ON
Isolation Contactor : Verify that the contactor turns ON/OFF smoothly Monthly ON
Outside Conductors | Inspect outside conductors for wear. Venifyiechanical connections are secure Quarterly ON

Water Cooling Inspect the watefcooling system for leaks, cracks, wear, or loose connectior

Quarterly ON

System Verify water follow is appropriate for inverter module.

Cabinet Inspect cabinet for damage deterioration Annually ON
. Verify doors operate and verify the door properly seals to prevent contamin

Cabinet Doors fy P ty properly P Annually ON

from entering the cabinet. If seals are worn, they should be replaced.

Table9: Preventative Maintenance Items That May Be Performed Under Power

The Preventative Maintenance items below require the power to be disconnected from the control. The user must
follow local laws, regulations, and/or corporate policies governing Lockout aguouT Procedures or equivalent.
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Power
5 Status

Instructions Frequency

Verify mounting of the control is solid. Tighten loose bolts

needed. Quarterly OFF

Mounting

Inspect the heavy gauge wire cables. Verify there are no

. Quarterly OFF
loose connections or cable wear.

Heavy Gauge Cables

Terminal Strips and Visually and mechanically check all connections. Tighten

. . . uarterl OFF
Terminals loose wires and connections. Q y

Tablel0: Preventative Maintenance Items Thaequire Power to Be Disconnected from Unit

DANGER!
DANGER! Power must be disconnesd before performing any of the Prevenative
Maintenance checks defined irablel0. Failure to comply may result i
A hazard with a high level of risk which, if not avoided, will result in immediate,
serious personal injury or loss of life.
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3 COMMUNICATIONS SETUP

3.1 Overview
The EN7000v2 weld controller is designed to communicate with external devices such as PLCs with standard

communication protocols for industrial systems. This section of the manual describes how to configure the EN7000v2
weld control to theuser desired communication method.

After the EN7000v2 control has been configured refer toRiEeAD & WRITE DATA WITH EXTERNAL Betioi fr
detailed information on how to read and write parameters.

m i EY FEY
BeBuaaT
)
Use W or
Ethemed cable ((1)))
Ethemet Ether ‘ol/1P

)

RS232

Figure12: EN7000v2 Communication Overview
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Comm.
Protocol

Port Number Description

The EIP port providdsll data exchange of I/O and weld
Ethernet/IP Ethernet/IP (EIP) COM6 44818 & 2222 programming parameters with any standard EIP device. The
EN7000v2 supports Common Industrial ProtocolEIP

The Ethernet port provides communication exchanges of both I/

Eth t MODBUS CP/IP M 502
eme ODBUSICP/ COMS data and weldig parameters with remote MODBUS devices.

The Ethernet port provides standard communication of 1/O data
Ethernet Ethernet COowm4 503 & 30718 exchange and welding programming parameters. This port is
typically used for interfacing with the NetFlasBoftware.

The RS232 port supports /O data exchange and welding

RS232 COM3 . .
programming parameters with the WSPS Handheld Pendant.

The RS485 port supports 1/0 data exchange and welding

RS485 MODBUSRTU COM2 . . o
programming parameters via MODBtSnmunication.

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

d del 000v2 52| Page
—-— Product Model: EN7 \
MON Firmware Version: 2.27 August 23| DocNo 700257




COMMUNICATIONS SETUP
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3.2 Setthe IP Address of the Control
The IP Address is critical for communication with external devices. The EN7000v2 has an integrsyetbsufor the
Ethernet and EtherNet/IP communications on COM4, COM5, and COM6.

The IP Address, Boet mask, and Gateway are set to defaults by the factory. The factory defaults are defireaan
11.

Parameter Default Value

IP Address 192.168.0.10

Subnet Mask 255.255.255.0

Gateway 192.168.0.254
Tablel1: Default IP Communication Settisg

. Target IP and Host
_@_ The Target IP address and the HOST IP address must be on the samg sub
(N otherwise thecommunication is impossible. The IP Address is typically set to a
range from 192.168.0.2 to 192.168.0.253 in the fificheeded, it can be
adapted to local subnet.

The IP Address of the control can be changed using the Net=sadtware, EN7000 Touchcgeenandthe WSP3
Handheld Pendant. The instructions below define how to change the IP Address of the EN7000v2 weld controller using
NetFlash.

g Update Java
'@' Prior to running NetFlash alwaysupdate the Java Runtime Environment on
- your PC.

1) Connect the EN7000v2 weld controller via an Ethernet cable
a. If connecting directly to a PC, a crossover ethernet cable must be used
b. If connecting to a router or switch, a standard ethernet cable must be used
2) Turn ON the EN7000v2 weld control
3) Open the NetFlstm software application
4) Click theNetwork Configurationicon to open the Networking window

&5
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5) If the control is not known by the PC, click ®ean Network for Controligon to find the control.

S~ Control Not Found
'@' If the control is not recognized by tiC, make sure the firewall does not block

- Ethernet ports 503 and 30718 used for NetFHash

6) Select the desired control and click t@dange IP Address in Controbn

7) Enter the desired IP Address in the popup window

Change IP address in control *
'ol Enter new P address:
¥ 492,168.0.13

Warning x

.-fi;'%. Change control IP address

from 192.168.0.105
to 192.168.0.13 ?

8) The IP Address of the control has now been modified. The control must be restarted. When using
Netflashm the control will automatically be restarted upon IP Address change and allow communication.
However, a power restart is recommended.

1]

9) Now thatthe control is known by the PC, the IP Address, Subnet Mask, and Gateway can be updated
from the COM Portgab in NetFlash.
a. Click theLoad from Controlcon
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b. Navigate to Any tab to begin programming the controlCanfigure
c. Update the desired field§.hen pres&nter or Tab to push the change to the control

4 NetFlash v1.18

101011

B B

1]

a Edit control parameters

Bw 8

s

Program Forge delay Electrode

Configuration

Calibrate Current Calibrate Force Configuré /0 Status COM ports Log

Configuration {restart if changed)

Time on control

2nd Stage off v Features () standard (@ Extended Set
2nd Stage © Once O Every Weld type Spot v
Contactor : s Retract OffiSimple . Factory reset
[] stoponFault 1i0 source Discrete > Initialise
D £0S on Fault Line frequency O 50 Hz ©ﬁl] Hz
I:‘ Headlock on Fault
Sensor © cT OTUrUid Firmware ETkV1.25
Taroid test @ off O On Local security
Units (@) Metric () Imperial Enable off v
Electrodes (@) single O Multi
SCR select Direct(0..3) .
Program selection (@) External (O Internal
Analog control (@) off on

Analog out

Force control

NI >

Fri 15 Jul 2022 09.08.51

(reopen edit window after use)

Host IP Address ﬁ92 168.0.97

Target IP Address [192.168.0.13
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3.3 Ethernet Communications

The EN7000v2 weld control has one built in Ethernet connector on the timer board. The Ethernet connector supports
EtherNet/IP communications with EIP devices. Etmernet connector also supports read write functions with
MODBUSICP/IP external devices, programming via the Netklashd read only data outputs.

Tablel2 shows the communications available through the Ethernet port on the weld control.

Comm. Protocol% Port Number Description

The EIP port provides full data exchange of 1/0 and weld
Ethernet Ethernet/IP (EIP) 44818 & 2222 programmingparameters with any standard EIP device. Th
EN7000v2 supports Common Industrial Protocol¥EIP

The Ethernet port provides communication exchanges of b
Ethernet MODBUSCP/IP 502 I/0 data and welding parameters with remote MODBUS
devices.

The Ethernet port provides standard communication of 1/0
data exchange and welding programming parameters. This
port is typically used for interfacing with the NetFlash

software or read only communications (Implicit Messaging

Table12: EN7000v2 Ethernet Communications

Ethernet Sandard Ethernet 503 & 30718

The location of Ethernet port on the EN7000v2 weld control is showigimel3.

3.3.1 Connect via NetFlash Programming Software
The NetFlagh software is a PC program designed for Windows devices. The software program allows a user to do the

following tasks:

Configure the control

Program the control

View status information

View andexport History logs

Update the firmware

Upload configuration and settings to the control
Export configuration and settings to the control

=A =4 =4 4 -4 -4 4

The NetFlagh software is included with the purchase of a control. The software is delivered is provided on a USB flas
drive. The application files need be copied or extracted to a PC.

S o Update Java
'@' Prior to running NetFlash alwaysupdate the Java Runtime Environment on

’

< your PC.

To use the NetFlashsoftware:

1) Connect the EN7000v2 weld controller via an Ethernet cable
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. Bhernet Cable Type
\@' If the control is connected directly to the PGirassover Ethernetable must be
s~ used. If the control is connected through a routestandard ethernet cable
must be used.

2) Turn ON the EN7000v2 weld control
3) Open the NetFlash softwareapplication
4) Click theNetwork Configurationicon to see options.

&5

5) If the control is not known by the PC, click ®ean Network for Controligon to find the control.

.
/

- If the control is not recognized by the PC, make sure the fireleak not block
< Ethernet ports 503 and 30718 used for NetFlash

6) Select the desired control and double click.
7) Navigate to the Edit control parameters window and clickltbed from controicon

8) The NetFlash program is now communicating directly withe control. The user now has the ability to
update read and write parameters to the control

[

Live Data Update
' When connected to a control, updates to control parameters occur on a field
@' change in NetFlash For checkboxes and arrows, the change is writitetie
. control on a mouse click. For text fields updated with a keyboard entry, the user
must pres€Enter or Tab after a field change to push the data to the control.
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3.3.2 Configure for EtherNet/IP (EIP)
The EN7000v2 Control supports the Common Industr@bBol (CIP TM) through Ethernet/IP (EIP). With Ethernet/IP

communication, the EN7000v2 control provides Implicit messaging and Explicit messaging.

To enable Ethernd®P 1/0 contral The EN7000v2 I/O in Efield musthavel KS Lk h &2 dzZNDS &ffo 1 KS
COMG6(E/IP).

The steps to configure the 1/0 source to COM6(E/IP) using the NetFastwvare are below. The configuration
parameters can also be set via WSP3 handheld pendant.

1) Connect the PC to the EN7000vatrol with an Ethernet cable

Ethernet Connection

Figurel3: EN7000v2 Control Ethernet Port

2) Turn ON the EN7000v2 weld control
3) Open the NetFlash software on a Windows PC and connect to target control
4) Load the parameters from the control by clickitg t.oad from controicon

I <
5) Navigate to theConfiguretab
6) Set the I/O source t€OM6 (E/IP)
10 source COME (ENP) w

7) Restart the control for the 1/O source field change to take effect by clickinBés¢éart controlicon

8) After the control has powered up, navigate to t6®©M Portgab to verify the COM6 connection shows
connected
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COME

EthernetlP CONMECTED

3.3.3 Configure for MODBUSCP/IP
The EN7002 supports MODBUSBCP/IP communication to exchange both 1/0 data and the welding parameters with a

remote MODBUS device. The remote MODBUS device communicates with the EN7000v2 comtithgenat (RJ45)
cable.

To enable MODBUBCP/IP dataand activt 0 KS Ay LJzida>X GKS Lkh &2d2NOS 2F (KS

The steps to configure the 1/0O Source to COMS5 using the NetFksftware are defined below. The configuration
parameters can also be set via WSP3 handheld pendant.

1) Connect the P® the EN7000v2 control with an Ethernet cable

Ethernet Connection

2) Turn ON the EN7000v2 weld control
3) Open the NetFlash software on a Windows PC and connect to the target control
4) Load the parameters from the control by clicking ttead from controicon

I =

5) Navigate to theConfiguretab
6) Set the I/O source t&€OM5

IO source COMS5 v

7) Restart the control for the I/O source field change to take effect by clickinBés¢éart controlicon

8) Connect the remote MODBUS Device to the EN7000v2 weld control and attempt to ping the weld
control IP Address to verify the connection.
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3.4 MODBUSRTU
The EN7000v2 supports MODBBSU communication to exchange both I/O data with a remote MODBUS device. The

remote MODBUS device communicates with the EN7000v2 control via a DSUB9 (RS485) cable.

The RS485 port on the EN7000v2 weld control is shown belbwgumel4.

EN7000v2 RS485 Port

Figurel4: EN7000v2 Control RS485 Port

To enable MODBURTU data and activate the inputs, the /O source of the cdnbd A y LJdzi Ydzad oS Y

The steps to configure the 1/0 source to COM2 using the Netilsstiware are defined below. The configuration
parameters can also be set via WSP3 handheld pendant.

1) Connect the PC to the EN7000v2 control with an Ethecabte

Ethernet Connection
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2) Turn ON the EN7000v2 weld control
3) Open the NetFlash software on a Windows PC and connect to the target control
4) Load the parameters from the control by clicking ttead from controicon

I |

5) Navigate to theConfiguretab
6) Set the I/O source t&€OM2

IO source comz v

7) Restart the control for the I/O source field change to take effect by clickinéstart controlicon

8) Connect the remote MODBUS Device to the EN7000v2 weld control and attempt to ping the weld
control IP Address to verithe connection.
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3.5 WSP3 Pendant
The WSP3 is a handheld pendant that can be purchased with a control. The device can be used for reading status

information, programming parameters, and store a backup of the control settings. The WSP3 is a flexible device
designed to work with the entire EN70@®and iPAK2 product families. In other words, one WSP3 Pendant can be
dzZaSR (2 LINRPANIY Ydz GALX S 9bc¢whb O2yiNRfa Ay I dzaSNDa

The EN7000v2 does not need to be configured to communicate with a WSP3 Pendant.
The steps for connecting the WSP3 Pendant to the EN7000v2 are as follows:

1) Connect the WSP3 Pendant to the EN7000v2 weld control via a RS232 cable

2) Turn ON the EN7000v2 weld control
3) The WSP3 Pendant will power up with the weld control. After startup didigsdsave beemun, the
WSP3 will shoREADY

Ready
U- O0A

-U- 11.7 kA
-U O0A

Figurel5: WSP3 Screen Example

S~ WELD OFF
'@' When the Weld Input signal is open, the pendant will fladBLD OFF This
- means that the EN7000v2 control will not pass weld current when the START
input is initiated.

If faults are present such as a missing Thermostat and Estop signéduth
- messages will be displayed on the fist line of the pendant. The messages will
displayed in a rotating manner. One message is displayed at a time.

@ FAULTS PRESENT
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4 ENTRON PROGRAMMING TOOLS

This section defines information on programming with the NetBlastiftwareand the WSP3 pendant. Both tools can
be used to configure and program an iR&Kr EN70002 product.

For information on programming the EN7000v2 weld control from a PLC or remote device using EtherNetlP or MODBL
refer to theREAD & WRITE DATA WITH EXTERNAL BHeWHiORS

4.1 NetFlash
NetFlasht is PC software for use with ENTRON welding controls. It provides a common user interface (Ul) for multiple

control types so that users do not have to learn different programming tools for each control. It achieves this through
0KS dzaS 2 F sWRch aaC\chntrdi tgpN Eervés hif téNetFlastiescribing how the Ul should appear. When
changes are made to a control (e.g. the addition of a new feature) its descriptor is updated to reflect this and no change
is required to the NetFlaghsoftware. This, a user can have different control types and even controls with different
versions of firmware and still only use a single common programming; tdetFlash«.

. Target IP and Host
@ The Target IP address and the HOST IP address must be on theutamé
(N otherwise the communication is impossible. The IP Address is typically set to
192.168.0.13 in the field.

Features include:

Parameter editing
Firmware update tool
Network management tools
Backup and restore tools
Weld data logging

Security system

=A =4 =4 =4 =4 =4

4.1.1 System requirements
NetFlasht requires that the Java Runtime Environment (JRE) is installed on the host PC. This is available as a free

download at;

https://java.com

g Update Java
'@' Prior to rinning NetFlash, alwaysupdate the Java Runtime Environment on
your PC.
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4.1.2 |Installing NetFlash
NetFlastt does not need to be installed. Copy the NetFlash folder and its contents from the supplied media to the PC.

4.1.3 Removing NetFlash
NetFlaslt does not needd be uninstalled. To remove NetFlastdelete the NetFlash folder and its contents from the

PC.

4.1.4 Running NetFlash
Open the installation folder and run NetFlash.exe. The Main window will open. If the security function is enabled, you

will be asked to logt

Now select which interface on the PC to use for the network connection:

TR |

I
|

NetFlasht is now ready to use, with the main window open.

4.1.5 Main window components
The NetFlagh has a Toolbar on the top of the window for navigatiorstd»windows for setup. The Status bar is

located on the bottom of the window and shows the status of connection information.
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- NetFlash v1.18 ' g L-A ‘ w
Toolbar

W HostIP Address [192.168.0.36 TargetIP Address [192.168.0.123  Administrator [Kevin L fe] (©)

4.1.5.1 Toolbar

The definition of each of the Toolbar icons are definetdablel3.

Description

. ='W Contact Details Show Entron contact information

Opens the Edit Parameters window for control configuration
calibration, and weld programs

Edit Control Parameters

£ Network Configuration Opens the Networks window
. Restart Control Restarts the control
. Opens the Flash Programming window for firmware updates
ool Flash Programming Tool
and management
& Setup NetFlashsers/security Opens the NetFlash security window
Set the Control Type. NetFlash can be used to program oth
Select Control Type P Prog

ENTRON Products

Tablel13: NetFlash Toolbar Icons
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4.1.5.2 Status bar

The definition the information displayed on the Status bar is defined beldvalitel4.

Description
HostIP Address [192.168.0.36 Host IP Address Shows the IAddress in use by the PC
Target IP Address [182.168.0.123 Target IP Address Shows the IP Address of the control to be accessed

If security is enabled, the field shows the user type and t

Administrator [Tommy User Information .
name of the user logged in

When the window is open and daisiloaded, the Control IL
shows the source. An icon is used to indicate the source

Control ID [PAKVA 66 @ Control ID the data:

ST
& Jata source is a file

ﬂ data source is a control

x0 RO Communication Status Indicates communication activity

Table14: NetFlashStatus Bar Icons

4.1.6 The target IP address
When NetFlash needs to communicate with a control, it needs to know its IP address on the network. NetFé&dehs

to this as theTarget IP addressThere are several methods of setting this

a
A
: H Networks windowg, setcontrol as targettool
L
/ Networks windowg scantool
S e Doubleclick the address in th€arget IP addresbox on the statusar.

P 4 Target IP and Host
'@' The Target IP address and the HOST IP address must be on the samé sub
< otherwise thecommunication is impossible.
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4.1.7 Restart control
On a click, the Restart Control icon sends a command to the control to restart it. Typically used after changing kegtammmfigur

parameters.

CAUTION! CAUTION ACUTATOR MOTION
A Use CAUTION when clicking thetaetscontrol icon when the control is in use.

The restart function will reset the value outputs which can cause unexpected
motion.

4.1.8 Control type
The Control Type icon selects the control generation. Netklas®ds to know which generation control isibg used. Click on the
tool to select from the two groups:

1) WS2003, iPAK Select control type X
2) EN7000, iPAK2 m {o]
i PAK2 -
iPAK, WS2003

S~ Communication Error
'@' Communication will fail if the control type is not properly set.
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4.1.9 Networks window
TheNetworkswindow can be viewed by clicking on the tdu@r button on the main screen. The window contains tools

for managing and accessing controls on the network. It allows controls to be assigned descriptive text so that they may
be selected without knowing thd’laddress. Multiple networks can be defined (e.g. for different areas within a factory).

&E

An example of the Networks Window is shown below.

(% Networks E@

Networks
=+ |, Widget Line A
- 1) Machine 123Left

= Machine 123Right
[0 welder 1R (192.168.0.104)
- [78] Welder 2R (192.168.0.103)
= Widget Line B

=) Machine 456
¢ -[i8 Welder 1 (192.168.0.107)
i --[i8 Welder 2 (192.168.0.106)
= |, Machine 789

- [I8] welder1 (192.168.0.107)
=J-- | Machine 730
[0 welder1 (192.168.0.110)
| 8l Welder2 (192.168.0.109)
.. [18] welder3 (192.168.0.108)
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4.1.9.1 Building the network table

The Network table is builsing the following icons.

Edit Control Allows the description of a control already in the table to be edited. Click on the control to be edited t
Description click on this tool.
Add A Control Adds a new control to the table

Delete a Control

Deletes aontrol from the table. Click on the control to be deleted then click on this tool.

Scan Network for
Controls

The scan tool will search the connected network and report a list of controls found. To assist with
identification, both the IP address and MAGmber are reported.

Click on any control in the list then clioKto set it as theTarget IP address.

Network scan R
“6‘ Select an IP (MAC) address:

A 192.168.0.114 (0:20:4a:d5:fb:3f) |
192.168.0.122 (54:10:ec:9f:9d:41)

m

[ oK } [ Cancelj
Change IP f A SRR A A s x .
g . 1fft2648 UKS Lt FRRNBa&da Ay UKS Ul NHSU O2y UagetiP (
Address in . . s
Control addressif you subsequently wish to access the control with its new IP address

Set Control as
Target

A control may be selected by first clicking on it in the table, then clicking on thisTte®[Target IP address
box on the main screen status bar will be updated.

Ping Target IP
Address

Performs a lowlevel communications test on the target controlséJjthis tool to confirm that the target
control is physically connected to the network.

Tablel5: NetFlash Network Window Icons
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4.1.10 Edit Control Parameters

The Edit Control Parameters window can be viewed by clicking ¢ ~Edit Control Parameterbutton on the main

screen. The edit window has its own tear.

% Edit control parameters

Example: Edit Control Parameters window after clicking Load from controicon.

% Edit control parameters E‘E@
[ CT TFEE
| e
Program Forge delay Electrode Electrode status Calibrate Current Calibrate Force Configure 1/O Status COM ports Log
Program W= ‘ [] LinkiCascade Softstart START
Inhibit program |:| (AV1-8 may not operate)
Electrode U: >
Aux valves (AVx) Force Timing Current

12 3 4 5 &8 7 8 Presqueeze 012~ [] Preheat

nininininininln Squesze 202 -

0000 non Upslope U: = Main heat

oo og 650 Ibf Main heat 10: ~ PHA ~ | mode Heat ED.D: %

Current 5.005 kA
OO nOg Downslope 015~ Monitor @off  (Oon
[] Postheat
guogooggo Hold 515~
WAV (Overrides AVx) |:| Force profile FPulses 1 : Main-=C2
D D D D D D D |:| Wait for force at 2nd stage |:| Repeat mode |:| C-Monitor{Shunt)
[] Testforce at end of main heat e @ off Oon
Low limit - 5% % Low limit - 5% % [] C-Monitorwean)
High limit + 5% High limit + 5%
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4.1.10.1 Edit window toolbar

The Edit window Tool bar has the icons definedablel6.

Load from
Control

Description

The user interface andata are loaded from the control at the Target IP address. NetRldwts a Cache
function which it uses to avoid repeatedly downloading interfaces which it has used before, thus spe¢
up loading.

Load From File

The user interface and data are loadedm a previously saved file.

Save To Control

This tool is available after the Load from file function was used. It transfers all data items to the contr
the Target IP address. Can be used as part of a backup/restore process, or for transféingg e
another control.

Saves the interface and all data to a file on the PC. A browsing window will open and you will be pror

Save to File for a file name and location. Can be used as part of a backup/restore process, or for transferring sett
| another control.
The Metrics window shows key information about the status of the target control, such as measurem
and error messages. The window is floatable and may be resized and dragged to any place on your
Clicking this tool alternately opens and closes the Metrics window.
T Open/Close

Metrics Window

The E button on the Metrics window may be used to senBfault Resetommand to the target
control.

Copy Programs
etc

Copies a full set of parameters from one progranatmther, or from one electrode to another. You will b
prompted for the source and the range to be copied to:

Copy Program, Limits, Events =

Copy from 0

Copyto 0% Start
Copyto 01+ End

Export
Parameters to
CSsV file

Data is exported to a file on the PC, in csv format (Microsoft Excel compatible). You can customize w
data is included by checking the boxes:

LY

Sslecttabs to export

[araes

OProgam [ ecrode
[ Sectrode ststus [ Cabrate urrent
[ Cabrate Force [ cstbeate ccc
[ configre Otoseus

[ comports

Y]

Click on the

icon to open a browser window to set the file name and location.

Tablel16: NetFlash Edit Window Icons
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4.1.11 Editing Parameters
When editing parameters, new values are automatically sent to the target control where a mouse click is used to make

the change. For parameters where the keyboard is used to enter a valueyystpressEnteror TABto complete the
operation, otherwise tk value is not sent.

Description | Example

Click in the box to enable the function (the tick appears). Click

Checkb
eckbox again to disable the function (the tick disappears).

Enable counter

A radio button works like on oltime car radiowhere pushing in

Radio . .

® Button one button makes all other buttons pop out. Click on the optioc  Features O standard (® Extended
you want to select.
A combo box provides a dregown list from which an option 2nd Stage Off ¥

s Combo box | may be selected. Click on the dowarrow on the right to reveal Off

. . . Before squeeze

the list thenselect the required option. Bifot Siqtoazs
A spinner allows the parameter to be incremented or
decremented by 1 unit by clicking on the-apgow or down
arrow.

: Spinner A new value for the parameter can also be entered by first Cutient 2405 kA

highlighting the parameter with thenouse (click and hold down
the mouse button to the left of the number then drag the mou
across the number). Now type the new value using the keybo
then press Enter/Returriroportant!).

A text box parameter always requires editing using keyboard.

Textbox You can use the same technique shown for Spinner. You mus 0.00 kM

press Enter/Return to complete the edit.

In thisexample (Electrodes,Multi), the
Electrode parameter (which is set on the
Program tab) is set to 0. To jump to the tab
for calibrating Electrode 0, just click on the
green arrow.

b GoTo A GoTo button provides a shortcut to connected parameters
Button which are on another tab in the editor window.

Electrode 0 »

Reset stepper/electrode |

In this example, clicking on the button will
signal the control to reset the electrode. Yol
will be asked to confirm or abort the
Control A control button provides a means of signaling the indidat command before it is actually sent.

Reset: )
s=—————= | Button action to the control.

! \ Reset the stepper/electrode?

Tablel7: NetFlash EditingParameters lcons
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4.1.12 Log Tab
Controls in spotveld mode may provide a log function. If available, then this is shown on the Log tab in the editor

window. The Log tab provides a record of every spot weld made. Each time a control makes a spot weld, aneother reco
is added to the window. The exact composition of the record will vary from control to control, depending upon its

capabilities.
Program Electrode Electrode status Calibrate Current  Calibrate Force Calibrate CCC Configure  1/O Status  COM ports  Log
[ ] 5=
#ID ,Date Time P o v 32 , I3 ,Force ,Conduction,H=history log record

2,0.00 kN,44.7%,H
3,0.00 kN, 3.4%,H
2,0.00 kN, 3.4%,H
2,0.00 kN, 3.4%,H
0 kN, 3.4%,H

0
0

2019 10.40.18, O,

2860,16 DEC 2019 10.40.20, O,
0

0

0

2861,16 DEC 2019 10.52.48, 0,
2862,16 DEC 2019 10.52.49, 0,
2863,16 DEC 2019 10.52.51, O

w
g
prprppeppl

prpppp
:

W

8

g

.00 kN, 3.4%
2,0.00 kN, 3.4%

Description Example

Start Clicking this button opens a file (you will be
n Recording | prompted for a file name and location). All

Log Data to | subsequently received records will be written to thi
File file.

Stop

Recording . .
Stops recording log data to file.
EI Log Data to P glog

File

Clicking this button will clear the log window. It doe
Clear Screer: not erase records recorded to the file nor does it
SN} asS NBO2NRa ai2NBR A\

Click the button to open the dialog:

If the control supports a history log in its own 2:22:3:::‘;”'9 56:7
Get History | memory, then records stored there may be
[Timm) Log from extracted and added to thBletFlasit log window. Seueert || Geal | Seariimoy
Control These historical records are indicated by the H

In the example, the control has 67 records stored. The
most recent 5 records will be extractéy clickingGet

records or all 67 records by clickiriget all Click theClear
history option to clear the records stored on the control.

Table18: NetFlash Log Tab Icons

symbol at the end of the line (see example above)
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4.1.13 Flash Programming Tool

TheFlash Programming ToaVindow can be viewed by clicking on ttel-bar button on the main screen.

101011

011

1nut

010
This window is used to:

1 Getinformation about the target control
1 Update firmware in the target control

Be sure to set the corredtarget IP addresbefore proceeding.

Click on the tool and the flash programming window opens:

%4 Flosh Programming

1111111

s |

o 25
;e'_;‘ file | CAWOIKIPAKZ\BBI 0SV1.02.nex i

——

The icons shown in the Flash Window are definetalel9.
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Name Description Example

After clicking the icon information extracted from
the control will be displayed in the Flash Window.

i Flash Programming

10110..

| Connect Information about the target control is extracted and ﬂ =3 & S
8l with Control  displayed. Comacea

Connected
Getting control status....

Control is EN7000

HAW: v2.03/0

IRAM: 256k

Active BIOS: ETKBIOS1 11
Active firmware: ETKV1.25
Memory A: ETKV1.24

Memory B: ETkV1.25

BIOS update file: E7TKBIOS1.11

Once the firmware has been selected, Click Oper
The filename will now appear at the top of the Fla
Window.

W Select Flash: The icon opens th#vindows File Explorer to search the P
File for the selected firmware.

You will be prompted to choose which memory is
be updated.

\9) Select memory to re-program

Memory B BIOS Cancel

Click on the button for the required memory and

10110.. Start Click on this tool to bein the fi ‘ for to th the transfer will begin. Note that NetFlash cross
Transfer to ickcon this footfo begin the firmwatanster fo the checks that the selected file is suitable for the
* control. .
Control chosen destination

You will be prompted to choose which memory to
make active:

Change This tool allows users to: ‘e‘ et rcimony ko octile
Active 1) Activate newly installed firmware =
Memory 2) Switch to the firmware in the alternate memory [MemoryA] | Memory8| | sios Sie

Click on the button for the required memory. The
control will then need to be restarted in order for
the change to take effect.

Table19: NetFlash Flash Window Icons
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4.1.14 Setup NetFlash Users/Security
The Security window can be viewed by clicking on thebaolbutton on the main screen.

&

This window is used to:

1) / 2y FAIdz2NE dzaSNRA yIFYSas LI aag2NRa& | yR aASOdzNR G @
2) Enable/disable the NetFlaghsecurity feature.
3) Login/logout users.

QX
O

(2 NetFlash security =

[¥] Enable security

BT

’i,:} Security

=+ | Administrator
L e Kermit
[=F- 1, Supervisor
£ -Fozzie

... Scooter
& g User
: f-'»AnimaI

... Gonzo
(= |, Observer

Statler

... \Waldorf

The definition ofeach of the icons is defined irable20.
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Description

Add a new user. A dialog opens for entry of the requifreldis.:

w bl YS
g— Add A User w tlaagz2NR

w {O02LIS OLISN¥YA&ZaAZ2Yyao
Note that a duplicate name is not allowed.

& Delete a User: Deletes an existing user. Click on the user in the table, then click the tool.
Edit Existing = Edits information for an existing use&lick on the user in the table, then click th
User tool. A dialog opens showing the existing assignments which may then be ed
iy - Login a Logsout current user and prompts for new user to log in
w Different User g promp gin.
% Log Out User  Logs out user ankaves the system at Observer (reanly) scope.
Enable . .
[V Enable security Security Click the box to turn the security system on or off
l Help ' Security Help ' Displays information about the security scope field.

Table20: NetFlash Security Icons
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4.2 WSP3
The WSP3 pendant is a handheld programming pendant with a 20x4 character display and a sealed keypad. The WSF

works with other products in the ENTRON product offering such as the iPAK, iPAK2v2, WS2003, and EN7000 giving u
the ability to program aaumber of controls with a single device.

The WSP3 part number is-90-55. The uniis not included with a control and must be purchased separately.
The WSP3 can be usedacocess diagnostic informatioandset all parametersn the weld control.

The WSP8ses RS232 to communicate with tBBI700v2 and should be connected to the COM3 port on the timer.
Complete controls typically come prared with a COM3 connection mounted to the door of the control to allow a
customer to connect to the EN7000v2 without entering the cabinet.

CAUTION! ONLY USE RS232 WWBP3 Pendant
The wiring of the RS232 connector on the EN7000v2 Weld Control is not standard
A should only be used with the ENTRON WSP3 Pendant. The RS232 cannot be used for
Q communications with other devices.

Figurel6: WSP3 Connection Location

42.1 Keypad
The WSP3 has a keypad has eight buttons on the keypad that allow the user to navigate menus and update parametel

in the WSP3. The function of each button is definedigurel?.
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Use F key to return to the previous screen or move
between menus.

Use the arrow keys to scroll through the available
selections in a menu.

Use the arrow keys to select a different function or
parameter. The selected function or parameter will
flash.

Use the +/- keys to alter a selected parameter. Press
both keys simultaneously to set the parameter to 0 or
the minimum value.

Use the Enter key to access the selected menu.

From the <<MAIN MENU>> field or the EDIT
CONFIGURATION option, press and hold Enter then
press the F key to access the configuration menu.

Figurel7: WSP3 Button Function

4.2.2 Diagnostic Screen
The Diagnostic Screen is the default screen for the WSP3 and displays error messagesnaadihed values of the

last executed weld program. To navigate to the Diagnostic Screen, preBk#éyeuntil you reach the diagnostic menu
as shown irFigurel8.

Status and Fault Messages! —mj»- R ea d y

Measured Pre-Heat Current = l— 0A prog 7 Program Used
Measured Main Current =g 'l* 11.7 kA 5.66 kN Measured Force
Measured Post-Heat Current == S 0A ~30.5 Measured Pulse-Width (P/W)

1. If more than one fault message is present, they
will display sequentially

Figurel8: WSP3 Diagnostic Screen

! Diagnostic Screen when Programming

\ 4
-@- When editing parameters, you can quickly switch to the diagnostic screen by pressing
‘ - N the Enter key, then switch back to the menu item by presding

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

g sl 79| Page
— Product Model: EN7000v2
MON Firmware Version: 2.27 August 23| DocNo 700257




ENTRON PROGRAMMING TOOLS

WSP3

4.2.3 Menus

The WSP3 has a main menu which contains a list efrerius. The menus contain all of the prograargmeters, status
information, configuration settings, system information, and history log. The current menu is shown at the top of the
screen inside the chevron symbeglsmenu name>>. The menu tree is shown kfigurel9.

The user can navigate scroll through the menu items using the up and down arrows. The currently selected menu will
flash. To open a suilmenu, the user should press tEENTERKey. To retun the previous menu, a user should press the
F key.

*%*%* TOP OF LIST ***
<<< MAIN MENU >>>
USE PROGRAM 0

XL TOP OF LIST ***
<<< PROGRAM 0 >>>

EDIT PROGRAM EDIT TIME
EDIT ELECTRODE EDIT CURRENT
HISTORY LOG o EDIT FORCE
TOP OF LIST ***
FDI'ESLCSSSE 'ljg gﬁlﬂg <<< ELECTRODE 0 >>> Eg:; zﬁthSIDELAYS
ey e <<< HISTORY LOG >>> | SCR/TRANSFORMER: 0 el
ICECCIIN SvSTEM INFORMATION 45 records in log ERLREBLETER

ELECTRODE: 0
EDIT CONFIGURATION VIEW LOG EIT BIEFEER

R il i [CLEAR LOG] CALIBRATE CURRENT
**% END OF LIST *** CALIBRATE FORCE

COPY ELECTRODE
PRESS & HOLD  + PRESS ¥k END OF LIST A

¥ TOP' OF LIST ***
<<< CONFIGURE >>>
01 NOV 2021 15.35.20
FEATURES EXTENDED
WELD TYPE:SPOT
2" STAGE OFF
2" STAGE ONCE
SENSOR: TOROID
TOROID TEST:OFF
FREQUENCY:50 Hz
UNITS:METRIC
STOP ON FAULT:NO
EOS ON FAULT:NO
HEADLOCK:NO
PROG SELECT:INTERNAL
SCR SELECT:DIRECT
ELECTRODES:MULTI
RETRACT:SIMPLE
I/O SOURCE:DISCRETE
ANALOG CONTROL : OFF
ANALOG OUT: FORCE
WAVEFORM 10V= 0 A
CONTACTOR:O0s
COM2 (RS485)
COM3 (RS232)
ETHERNET
BACKUP TO WSP3
RESTORE FROM WSP3
INITIALISE DATA
RESTART SYSTEM
**%¥ END OF LIST ***

COPY PROGRAM
START PROGRAM
**% END OF LIST ***

Figurel9: WSP3 Menus
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4.3 Built-in Touchscreen
TheEN70002-TS(Touch screeras abuilt-in touch screen panel which providesasy access to all parameters and
indications.

4.3.1 Touch screen
TheEN7000vZT Shas anavigationtouch screerwhich display$guttonsand scroll bars tallow the user to navigate
menus.On power up the display will show ti8elash screershown inFigure20: Splash screen

Series
A

. . Home button
Advanced resistance welding controls Ihl I

Figure20: Splash screen

4.3.2 Statusscreen

TheStatusscreendisplays the timer messages and the information fribve last weld programused To navigate to the
Statusscreen, press thélOMEbutton which is highlighted ifrigure20: Splash screerPressing thedOMEbutton will
takeyou to theMain menushown inFigure21: Main menu To access th8tatusscreen pagepress the ¢ ) iconlocated

on the blue bar behind the text at the top of the scre#me location of théZ) icon is shown belowrigure21: Main
menu
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Main menu

Use program Discrete /O

0

Program Bus /0O
Electrode Analog1/0
History Log System

Figure21: Main menu

Following this process, the Status screen will be displayed as shdviguie22: StatusScreen

Status

Figure22: StatusScreen

NP Statusscreen when Programming
-@- When editing parameters, you can quickéyurn to the Statusscreen by pressing th¢)
‘ - N icon, then switch back tpreviousmenu by pressing; ) icon again
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4.3.3 Main menu
Thebuilt-in touch screeras aMain menuwhich contains sumenubuttons. Thesulrmenus contain all of the program

parameters, status information, configuration settings, system information, and history lod/&ime that theuser is
on is displayedt the top of the screernnside the blue boxTheMain menuis shown inFigurel9.

Main menu

—— Discrete /0

Program Bus /O
Electrode Analog 1/0

History Log System

Figure23: Main menu

The user can navigate through the menu iteoyspressing the selection buttors dragging the slidefn the example in
Figure23after pressinghe Programbutton the user is taken to th@rogram menyProgram Owvhich is shown ifrigure
23. To open ay ofthe sub-menus related to this programthe user shouldelectthe neededsubmenu As anexample,
Figure24 shows the user selecting thi@urrentsub-menu so the user cathange the current/heat and monitoring
parameters.

Program menu

Program
0

Current Force

Time

Valves Valve delays

Options Copy

Figure24: Program menu example

Following on from the example abovefigure24, below we are going tshowan example of a user chgimg the Main
heatwithin the Currentsubmenu TheMain heatparameter in this example &et at99.9% and the user will change this
parameter to 50.0%.

In Figure25the user is shown pressing the Main heat button.
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Current: Program 0

Pre-heat mode Pre-heat
PHA | CCR 20.0%
Current(pre) I:I Monitor
7.00 kA Current(pre)
Main heat mode Main heat
PHA | CCR 99.9%
Current(main) D Monitor
10.0 kA Current(main)

Figure25: Current: Progranmenu example

After pressing the Main heat button, the value of the parameter can be changed.

Main heat
99.9%

Figure26: Main heat original value

The user can then change the value of the parameter using the numerical buttons as shéguré27: Main heat new
value
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Main heat
50.0%

1] 2| 3|4
6| 7] 8] 9]0 ”

Figure27: Main heat new value

To confirm the parameter value change, the user will press the check box located at the bottom right of the screen as
shown inFigure28: Main heat value conformatian

Main heat
50.0%

11 2| 3| 4,5
6| 7|81/ 9]| 0] .

Figure28: Main heat value conformation

After the user has pressed the check box they will be returned to the Current: Programesubas shown ifrigure29.
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Current: Program 0 ZS
P
Pre-heat mode Pre-heat A
PHA CCR 20.0%
Current(pre) Monitor
7.00 kA Current(pre)
Main heat mode Main heat
PHA CCR 50.0%
: : —
Current(main) Monitor v
10.0 kA Current(main)
Figure29: Current: Program example
After a parameter value has been changed the user can quickly return to the Status page by pressingon the icon.
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5 PROGRAMMING WELD PROGRAMS

51 Overview

TheEN7000v3 St R O2y i NRBf Qa LINRAYI NB TFdzyOlAz2zy Aa (G2 O2yGNRf
(schedule) parameters. This section provides an overview of the weld types supportediyZ060vand a guide to
programming a basic spot weld program (schedule).

5.2 What is a weld program?
A weld program (schedule) is a timed sequence of operations to control secondary current and time at the welding

electrodes (tips) and the actuator used to generdie tveld force from the start to the end of the sequence.

TheEN7000v2veld controller is a flexible system that allows a user to create a unique weld program (schedule) for theil
specific machine application. This section is designed to provide an oveyi/tbe key parameters for you to build your
unique weld program (schedule).

Resistance welding is a process that fuses two pieces of metal using the electrical property of resistance to create a
weld. Resistance welding does not require a filler metal iara very efficient way to join metal.

To make a resistance weld, the two pieces of metal are squeezed together by electrodes on the welding machine. The
electric current is passed through the two pieces of metal. The resistance between the twogfievetsl generates

heat until the metal begins to melt at the spot where the materials are squeezed. The molten metal from the two pieces
flows together. Then the electrical current is turned off and the molten metal solidifies, forming a solid metatlic b
between the two workpieces.

UPPER
ELECTRODE

TWO PIECES
OF METAL TO
BE JOINED

-

WELD NUGGET
LOWER
ELECTRODE

Figure30: Spot Weld Diagram

N

T

A basic resistance welding sequence for a spot weld is defiréidume31. A spot weld can be broken down into three
primary phaseg squeeze time, weld time, and hold time.

1 Squeeze Timethe interval of time between the initial application of the electrode force on the work
and the first application of current. Tthe weld control, this is the time between the sequence initiation
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(START) and the application of weld current. Squeeze time is required due to the dynamics of the
actuator and allows the actuator to reach weld force before the weld current is applied.

1 Weld Timeg Weld time is the time during which the weld current is applied to the work piece. The
parameters of the weld program (schedule) can be used to define the profile of the applied current. The
profile of the weld current may have pi#eeat, coolingupslope, main heat, down slope, and posat
components.

1 Hold Timeg Hold time is the time during which electrode force is maintained after the last impulse of
weld current. This phase is necessary to allow the weld nugget to solidify before the wesdsfo
removed.

Start Input

1

End of Sequence I
(EOS) Output :
|

|

Weld Air Valve
(WAV) Output

Weld Force '/

|
I
|
I
|
|
1
|
|
I
|
|
|
|
|
|
|
I
===
Weld Current I i/ ‘\

N

| |
Sql.Jeeze I Weld Time
Time

I
|
|
|
1
|
Hold Time |
|

Figure31: Weld Sequence Diagram

5.3 Parameters
TheEN7000v2veld control has a flexible desigvith optionsthat allows a user to create axtensive varietyf weld

programs. An infinite number of combinations may sound dauntiBagch weld program will follow the same squeeze,
weld, hold, profile defined ifrigure31.

The main parameters for programming a weld program (schedstisfined in this section. These parameters are
sequenced together to create unique weld progmm
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5.3.1.1 Weld Program Options

Each weld program (schedulegn be expanded by meansahumberof optional features that can be enabled or
disabled. Below is the list of optional features for each weld program.

Parameter- OPTIONS Range  Description

Program Inhibit YES/NO An inhibited program will not run

Enables odisables the Pr&ieat parameters. Pre
PreHeat YES/NO heat allows the workpieces to be heated prior to tt
application of the main heat.

Enables or disables the Pdstat parameters. Post
Postheat YES/NO heat allows the weld nugget to be tempered or
cooled in econtrolled manner to minimize cracking

The number of times the Main hegtCool2 interval

Pulsations 099 .
is repeated
The next welding program will be started

. automatically if the input signals are maintained

Link YES/NO Note:-Bad link is due to @rogram being linked to
its self Maximum Linked programs = 9

Repeat Mode YES/NO T_he welding program will be repeated if the input
signals are maintained

Force Profile YES/NO Use multiple force values during the weld
The weldprogram will rerun if a Low Main Current

Retry ON/OFF is detected. This function should only be selected
spot welding.

CMonitor shunt ON/OFE The meas_ured condgct_lon will be checked against
the Gmonitor shunt limit

CMonitor wear ON/OFE The measuredonduction will be checked against

the Gmonitor wear limit

LIf an inhibited program is not linkedhen attempting to run it will produce an error
message. If the program is linked, then the program will be skipped and the next link
program willrun. This feature may be used to temporarily disable a program in a cas:
2 Extended mode must be set in Configuration to use this feature

Table21: Weld Option Parameters
5.3.1.2 Weld Timing Parameters

TheEN7000vzZontrols the weld sequence I/O in conjunction with the weld parameters. The parameters are stored in
programs in the weld control. Typically, a unique weld program (schedule) is stored for a specific job or weld. The
EN7000vZontrol can store up to 256 eld programs.
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The timing parameters for the weld program are defined @ble22. These values determine the duration of each
parameterin cycles € Cy ) of the line frequency ( 50Hz / 60Hz )

Parameterc EDIT TIME Range Units = Description

Thetime for the electrodes to close ontc
Presqueeze 0-99 ~CY the workpiece
The time between the initial application
Squeeze 0-99 ~ Cy  of the electrode force and the first
application of welding current
Preheatt 0-99 ~cy ;’Ssntérge the preneat welding current is
The time the material is allowed to cool
Coolt 0-99 Cy with electrode force applied
The time the welding current is increase
Upslope 0-99 CY | to the Main heat current
Main heat 0-99 ~ ¢y ;‘gsntérge the main welding current is
The time the material is allowed to cool
Cool2 0-99 Cy with the electrode force applied
The time which welding current is
Downslope 0-99 Cy decreased to the Podteat current
Postheaf 0-99 ~ ¢y ;’gsntérge the posheat weldingcurrent is
The time the electrode force continues
Hold 0-99 ~Cy after the welding current has finished
Off! 0-99 ~c Electrode force is released until the nex
y sequence begins
Pulsatiof 0-99 PulsSes rNel:g;eerdof times the Main heat is

1. Preheatprogram must be enabled in <GPTIONS>> to use this feature

2, Pulsations program option must be greater than 1 to use this feature

3. Postheatprogram option must be enabled in <©@PTIONS>> to use thisxtended
feature

4, Repeat mode or Redpot program option

5. RequireExtendedmode to be enabled in the configuration

¢ When Pulsations > 1, the Cool2 event is used even absie®ice of Post Heat

Table22: Weld Timing Parameters
5.3.1.3 Current Control Parameters

The weld programs contain the current parameters listediable23. It should be noted that for each curreimterval,
the firing mode must be defined. The modes of current control are:
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1 PHAMode
Phase Angle The heat parameter adjusts the output puiggdth. No current regulation takes place.
The current parameter is used for monitoring only

1 CQ®RMode

Constant CurrenRegulationg The current parameter is set in terms of kKA. Current is regulated. The

current parameter is also used for monitoring.

Parameter- CURRENT% Units Range Description

Pre: model PHACR  Operating mode of the Prheat interval.

Pre: heatt % 0.0¢ 99.9 The % heat used during the Freat interval in
PHA mode.

A | 00gs00 | [ SUent e g veresent el

Pre: Monitor:* YES/NO  Enables monitoring for Preeat interval

Main: mode: PHACR  Operating mode of the Main heat interval
The % heat used during the Main héaterval

Main: heat: % 0.0¢99.9 ' in
PHA mode

wam curent k| 0oogs0 [T umensvsed g e el heat ens

Main: Monitor: YES/NO  Enables monitoring for Main mode.

Post: mode? PHACR  Operating mode of th€ostheat interval

Post: heat? % 0.0¢ 99.9 The % heat used during the Pd®at interval in
PHA mode

oscourens k| ooncso0 | T8 oo voed durng he Pemen el

Post: Monitor:2 YES/NO  Enables monitoring foPostheat interval

Low limit: % 0-99 Current low limit

High limit % 0-99 Current high limit

!Pre-heat program must be enabled in <@PTIONS>> to use this feature

2 Postheat program option must be enabled in <@RTIONS>> to use thifeature, extended

modemust be enabled in Configuration.

Table23: Weld Current Control Parameters
5.3.1.4 Force Control Parameters

TheEN7000vahas the ability to control the force of a pneumatic actuator through the analog output. The pneumatic
actuator must be calibrated to correlate the analog output with the generated force (selediee Calibratiosection
for detailed instructions).

To use Force control, tHEN7000vAnalog output parameter must be set &NALOG OUTFORCE

TheEN7000vhas the ability to control up to 8 air valves. Multilve operatio requiresExtendedmode to be enabled
in the configuration.
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The list of all Force Profile Control parameters that can be defined in a weld program can be foabtkaal.

<<< FORCE >>>

Parameter | | | Description
Squeeze! kN/Ibf ~ variable = Force used from the start of the Squeeze interv
Preheat:?! kN/Ibf | variable = Force used from the start the Rreeat interval
Cool 11 kN/Ibf | variable = Force used from the start the Coatiterval
Upslope: kN/Ibf  variable = Force used from the start the Upslope interval
Force: (Main heat). kN/Ibf | variable ;(t);(r:\(jal:sed from the start of the Main heat
Cool2 kN/Ibf | variable = Force used from the start of the Cool2 interval
Downslope? KN/Ibf  variable ilj](t);(r:\(/eal:sed from the start of the Downslope
Postheat:? kN/Ibf | variable = Force used from the start the Palséat interval
Hold:?! kN/Ibf | variable = Force used from the start the Hold interval
Wait for force:? YES/NO | Wait until the applied force has been reached
Test force: YES/NO _Test the applied force at the end of the Main
interval
Low limit: % 0-99 Force low limit
High limit: % 0-99 Force high limit

1. Force profile program option must be enablE@RCE PROFILE: t¢ESe thisextended
feature. If the force profile option is disabled the Main heat force is used for the duration
the weld.

2. Occurs at the same time as 2nd stage. If Waitdiare is required without 2nd stage, sele
2nd stage Before or After Squeeze (See Configuration section) and permanently assert
2nd stage input.

Table24: Force Control Parameters
5.3.1.5 Valve Control Parameters

TheEN7000vahas eight discrete outputs (AWIAV8) that can be operated independently during a welding sequence.
The valves are categorized as WAV, MOTOR, or AUX valves. The outputs are 24 V dc short circuit protected, monitore
guided contact relay.

1 WAV¢ a valve tuns on at the start at the sequence and turns off at the end of the Hold interval.
1 MOTOR; a valve that turns on after the"2Stage test, and turns off at the start of the Hold interval
1 AUX¢ an output (valve) may be programmed to come on during anyeimal of the weld sequence,
including during Off time in repeat or redpot mode.Note: This is similar to Event programmiram
WS2003imer.
The use of the AVAV8 output is dependent on the configuration of tB&l7000vZontrol. Table25 shows the settings
required.
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EN7000v2 Feature | WAV MOTOR

Description

| Configuration

Parameter Functon | Function

AV1 is automatically

Standard All AV1l n/a
selected

AV1 is automatically
selected

Any combination of AV1 to
AV8may be selected

AV1 and AV2 are
automatically selected

Any combination of AV1 to
AV8 may be selected
Table25: EN7000v2/alve Control Configuration Parameters

Single electrode : AV1 n/a

Extended (spot)
Multi -electrode | AV1z AV8 n/a

Single electrode i AV1 AV2

Extended (seam)
Multi -electrode | AV1z AV8 AV1z AV8

TheAUXWalve controlparametersare defined inTable26.

Parameter Description
WAV AV1c AV8 WAV output
Motor ! AV1c AV8 Motor output
Squeeze AV1c AV8 m(off) 1-8 (on) Valve starts during the Squeeze interva
Preheat AV1c AV8 m(off) 1-8 (on) Valve starts during the P4eeat interval
Cool! AV1c AV8 m(off) 1-8 (on) Valve startsluring the Cooll interval
Upslope AV1c AV8 m(off) 1-8 (on) Valve starts during the Upslope interval
Main heat AV1g¢ AV8 m(off) 1-8 (on) Valve starts during the Main heat interv
Cool? AV1c AV8 m(off) 1-8 (on) Valve starts during the Coai2terval
Downslope AVIc AVS m (off) 1-8 (on) _Valve starts during the Downslope
interval
Postheat AV1c AV8 m(off) 1-8 (on) Valve starts during the Pokkat interval
Hold AV1c AV8 m(off) 1-8 (on) Valve starts during the Hold interval
Off? AV1c AV8 u(off) 1-8 (on) Valve starts during the Off interval
1 Seam mode only
2 Repeat mode or Rédpot program option must be enabled to use this feature

Table26: Valve Control Parameters
5.3.1.6 Multi-Electrode Parameters

TheEN7000v2s available for MultWelders where th&EN7000v2veld controller can control up to 8 valves and 8
transformers (see section XX for diagram).

TheEN7000v2anust be configured foExtendedmode to use the MultElectrode functions.

Each electrode st be assigned a SCR/TRANSFORMER number for the control to know which transformer to fire for tt
weld program. In addition, the electrode number is also used to access the appropriate stepper, counter, and calibratio
information.
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Parameter Range I Description

Electrode 0-7 The electrode number
Table27: Multi-Electrode Parameters

5.4 Weld Program Types
TheEN7000v2s a flexible solution that allows a user to control the force, current, and duration (time) for their specific

resistance welding application. Below is a list of common resistance welding types tiEt 1800vZupports.

= =4 =4 =

T

spot welding
spot pulsation
spotrepeat
seam

roll-spot welds

A weld sequence is provided for each of these common welds to give the user an idea of the current and force profiles
that can be created with thEN7000v2This list is not exhaustive and is only intended to provide an oveiigvhat
can be done with the control.

5.4.1.1 Spot Weld

A spot weld is a single point weld. A weld sequence timing diagram showing a spot weld with the air valve actuated by
the EN7000v2veld controller and a single main heat to create the weld nugget is showigime32.

The weld program options are set as follows:

Parameter <<< OPTIONS >> Value

Program Inhibit NO
PreHeat On
Postheat On
Pulsations 1
Link: NO
Repeat Mode: NO
Force Profile: NO
Retry: OFF
C-Monitor: OFF
GMonitor: OFF

Table28: Spot Weld Timing Diagram Weld Options

The timing sequence follows the order of operations defined below:

1) Presqueeze and squeeze time for the actuator to reach the desired weld force.
2) A preheat weld pulse followed by a cool pulse is applied to heat the workpiece.
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<. , Galvanized Steel

- = A preheat pulse is typically used when welding galvanized stedisfglacethe

- ¥ zinc coating off the base material.

3) An upslope pulse is used to ramp the weld current to the main current in a controlled manner

4) The main current is applied

5) A downslope curmat is used to ramp the weld current to the post heat current in a controlled manner
6) The postheat is weld current is applied. Typically used to control the solidification of the weld nugget

and minimize cracking.

7) A hold is used to allow the weld nuggetadool while still under force
8) The End of Sequence (EOS) Output is generated when the sequence is complete.

STARTI/P

EOS O/P

1

WAV O/P

Force O/P :/

Current

Pre-heat
Cooll
Upslope
Main heat

Squeeze

Figure32: Spot Weld Timing D

5.4.1.2 Spot Pulsation

I u"a—w‘rwwm—wwﬁ\
1 I
: I

Downslope
Post-heat

e = -

iagram

Hold

L
-

A spot weld with pulsation is a single point weld where the main heat weld current is repeated multiple times. A
pulsation spot weld is typically used to control the growth of the weld nugget without overheating the workpieces which

can result in expulsian

A weld sequence timing diagram showing pulsation spot weld with the air valve actuated BN7®0v2veld
controller and the main heat is pulsed three times to create the weld nugget is shadvgLire33.

The weld program options are set as follows:

Value

Parameter <<< OPTIONS >>|

Program Inhibit: NO
PreHeat: NO
Postheat: NO
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Pulsations: 3
Link: NO
Repeat Mode: NO
Force Profile: NO
Retry: OFF
CMonitor: OFF
CGMonitor: OFF

Table29: Pulsation Spot Weld Time Diagram Weld Options

The timing sequence follows the order of operations defined below:

1)
2)
3)
4)
5)
6)
7
8)
9)

Presqueeze and squeeze time for the actuator to reach the desired weld force.

An upslope pulse is used to ramp the weld current to the main current in a controlled manner
The first pulse of the main current is applied

A cooP timeis applied

The secongbulse of the main current is applied

A second cod@ timeis applied

The third pulse of the main current is applied

A downslope current is applied to ramp down the current in a controlled manner

A hold is used to allow the weld nugget to cool while stilemforce

10) The End of Sequence (EOS) Output is generated when the sequence is complete.
1

|
START I/P : |
|
1 |
1 [
EOSO/P | |
1
1 I
1 I
WAV O/P

1 I
Force O/P :/

Current 1

Upslope
Main heat
Cool2
Main heat
Cool2
Main heat
Downslope
Hold

Squeeze

Figure33: Pulsation Spot Weld Timing Diagram

5.4.1.3 Spot Repeat

A spot weld with repeat is a single point where the squeeze, weld, hold profile is repeated multiple times. A Spot Repe:
weld is typically used in stitch welding applications where an operator may keep the foot pedal engaged to repeat the
weld program. Té electrodes will open during the OFF sequence which allows the workpiece to be repositioned for the

next weld.
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A weld sequence timing diagram showing a spot repeat weld with the air valve actuated By T0€0v2veld
controller and the squeeze, weldold sequence repeated while the START input is maintained-{gee=34).

The weld program options are set as follows:

Parameter <<< OPTIONS > Value

Program Inhibit: NO
PreHeat: NO
Postheat: NO
Pulsations: 1
Link: NO
Repeat Mode: YES
Force Profile: NO
Retry: OFF
CMonitor: OFF
CMonitor: OFF

Table30: Pulsation Spot Weld Time Diagram Weld Options

Thetiming sequence follows the order of operations defined below:

1)
2)
3)
4)
5)
6)
7
8)
9)

The Start input is initiated and maintained on.

Presqueeze and squeeze time for the actuator to reach the desired weld force.

The main heat weld current is applied

The hold sequence is exded

The off sequence is executed and the WAV signal is off which allows the electrodes to open
The START input is still maintained, so the squeeze weld hold sequence is repeated

The off sequence is executed and the WAV signal is off which allows thed&xto open

The START input is still maintained, so the squeeze weld hold sequence is repeated

The off sequence is executed and the WAV signal is off which allows the electrodes to open

10) The START input is no longer maintained
11) The program is exited
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Weld Program Types

START I/P

WAV O/P l I

i\_;/

1
Force O/P 1 f

Current

Squeeze
Hold
Off

Squeeze

Main heat

Figure34: Spot Repeat Weld Timing Diagram

Presequeeze

54.1.4 Seam

Hold
Squeeze
Main heat

=
o

Main heat
Hold

Resistance seam welding is a variation of resistance spot welding with the main difference bethg thator driven
welding wheel electrodes angsedrather than stationary electrodest-igure35 shows a typical timing diagram for a

seam weld.

To use seam welding Mode, the configuration must be set as follows:

Configuration Parameter Value
Features Extended
Weld Type Seam

Table31: Configuration Parameters for Seam Weld Timing Diagram

The weld program options are set as follows:

Parameter

PreHeat

Value
ON

Postheat

ON

Pulsations

1

Force Profile

OFF

Roll Spot

NO

Table32: Seam Weld Timing Diagram Weld Options
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Weld Program Types

The timing sequence follows the order of operations defined below:

1) The START input is initiated
2) The WAV output is enabled axtuate the force
3) The Presqueeze sequence is executed and the MOTOR output is enabled to drive the weld wheels
4) The Squeeze sequence is executed
5) The Cooll sequence is executed
6) An upslope current pulse is executed to ramp the current to the main heat inteoled manner
7) The Main heat current pulse is executed followed by the Cool2 sequence
8) The Main heat current and Cool2 pulse is repeated while the START signal is maintained
9) The START input is removed
10) A downslope current pulse ramps down the current icoatrolled manner
11) A post heat weld pulse is executed
12) The MOTOR output is disabled
13) A Hold sequence is executed
14) The WAV output is disabled to release the actuator
I

STARTI/P

I
MOTORO/P |
—_—

|

WAV 0/P

I
Force O/P :/

Current

SR N . -

2k

f

e

Presqueeze
Squeeze
Pre-heat
Cooll
Upslope
Main heat
Cool2
Main heat
Cool2
Main heat
Main heat
Downslope
Post-heat

Hold

Figure35: Seam Weld Timing Diagram

SN Continuous Seam Weld
For a continuous seam weld, the Cool2 parameter should be set to 0.

A~ MOTOR; 2" Stage
'@' The initiation of the MOTOR output signal is a function of the Second Stage
— parameter.
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Weld Program Types

5.4.1.5 Rolkspot

A RoHspot weld sequence is a seam weld where the veeldent is pulsed in a cyclical manner when the weld wheels
are stationary creating a series of spot welds on the workpiece. This type of weld does not create a hermetic seal.

_‘@’_ MOTOR Drive
P \ The MOTOR output is enabled during the weld off time.

To use seam elding Mode, the configuration must be set as follows:

Configuration Paramete@ Value
Features Extended
Weld Type Seam

Table33: Configuration Parameters for ReBpot Weld Timing Diagram

The weld program options are set falows:

Parameter  Value

PreHeat Off
Postheat Off
Pulsations 1

Force Profile | Off
Repeat On

Table34: Roll Spot Weld Timing Diagram Weld Options

The timing sequence follows the order of operations defined below:

1) TheSTART input is initiated

2) The WAV output is enabled to actuate the force

3) The Presqueeze sequence is executed

4) The Squeeze sequence is executed

5) The Main heat current pulse is executed followed by the Hold sequence

6) The OFF sequence is started and MOTOR oigpartabled to roll the material to the next location of
the spot weld

7) The Squeeze, Main Heat, Hold, OFF sequence is repeated while the START signal is maintained

8) The START input is disabled

9) The active Squeeze, Weld, Hold sequence is completed

10) The WAV outpuis disabled to release the actuator
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Programming a Spot Weld withe WSP3

STARTI/P 1

MOTORO/P | | |

WAV O/P

Force O/P 1 /

Current

Squeeze
Main heat
Hold
T
" Squeeze
Main heat
Hold
Squeeze
Main heat

Hold

Presequeeze
Off

Figure36: RollSpot Weld Timing Diagram

55 Programming a Spot Weld with the WSP3
This section provides an overview of how to program a simple spot weld program usin —
WSP3Pendant. This example provides an overview of the process for programming a @
program (schedule). The skills learned in this section can be built upon to create a wel
program for your unigue resistance welding application.

This section assumes thateltontrol has been installed, calibrated, and the user has
connected to the WSP3 to the control. If this has not been completed refer to the
Installationsection. 2

The weld program (schedule) to be programmed will follow the Spot Welding timing
diagram shown ifrigure37. This example is based on a machine with the configuration
defined below:

{1 Standard Machine with a single air valve controlled byENy000v2
1 The unit has been configured and calibrated$@condanRegulation
usinga toroid seasor.
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Programming a Spot Weld with the WSP3

START I/P

EOS O/P

WAV O/P

Force O/P : /

Current

Squeeze

Pre-heat
Cooll
Main heat

Downslope

Figure37: Simple Spot Welding Timing Diagram

|

Hold

The stepby-step instructions for programming a simple spot weld with the WISBBown inTable35: Instructions to
Program a Simple Spot Weld with the WSP3

Description

Screen / Parameters

Key Inputs

Turn ON theEN7000v2Neld

the <dMain Menu >>

1
Control
Ready
2 The Status Screen will be U-- O0A
displayed on the WSP3 -U- 11.7 kA
-U O0A
, <<< MAIN MENU >>>
3 Press thé=key to navigate to USE PROGRAM 0

EDIT PROGRAM

To Enter Menu

Scroll down to theedit

<<<MAIN MENU >>>

Configuration Menu

Set all of the configuration

parameters as shown below.

4 Configuration line using USE PROGRAM 0
H EDIT PROGRAM
the Down arrow To scroll Down
Presgq ETU Rmnd F PRESS & HOLD + PRESS

5 simultaneously to enter the EDIT CONFIGURATION ‘ ‘.

Configuration Parameter Value
FEATURES: ‘ STANDAREL
2NDSTAGE: OFF
2NDSTAGE: ONCE

+_
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Programming a Spot Weld with the WSP3

Description Screen / Parameters Key Inputs

Y SENSOR: TOROID Use the +- keys to alter a
-@- TOROID TEST: OFF selected parameter. Press
e FREQUENCY: 50 Hz both keys simultaneously
RESTART CONTROL UNITS: METRIC to set the parameter to 0
If the Featuressetting is changed the STOP ON FAULT: NO or the minimum value.
control must berestarted (Power EOS ON FAULT: NO
On/Off). HEADLOCK: NO

PROG SELECTION: INTERNAL

RETRACT: SIMPLE

I/O SOURCE: DISCRETE

ANALOG CONTROL: OFF

ANALOG OUT: FORCE

WAVE FORM 10V: 30.0 kA

CONTACTOR: Os

COM2 (RS485)

COM3 (RS232)

ETHERNET

BACKUP TO WSP3

RESTORE FROM WSP:

INITIALISE ALL DATA

RESTART SYSTEM

<<<MAIN MENU >>>
Presd-to return to theMAIN USE PROGRAM 0

MENU EDIT PROGRAM

To Enter Menu

Scroll using the Up & Down ‘

EDIT PROGRAM To scroll
8 keys tothe EDIT PROGRAM
line and press th&@ETURNey

To Enter Menu

+_

On the

9 <<PROGRAM XX%>> line use <<<PROGRAM 05>> Use the ++ keys to alter a
the + K ¢ lect selected parameter. Press

e + andg keys to selec both keys simultaneously
PROGRAM 0 to set the parameter to 0
or the minimum value.

Now use the Down Key to

10  EDIT TIME menu and press EDIT TIME

RETURN To Scroll Down
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Programming a Spot Weld with the WSP3

Step

Description

Screen / Parameters

Key Inputs

To Enter Menu

<<< TIMING >>>

J0

option and press Return key

PRESQUEEZE: ~ 0 - I
0 scro
SQUEEZE: 50~
TheTIMING menu allows the Q
. PREHEAT:
user to adjust the
programming parameter times cooL L + —
11  not Heat or CurrentUse the Up UPSLOPE:
& Down Arrows to select the MAIN HEAT: Use the +~ keys to alter a
parameter and the + angkeys COOL 2: selected parameter. Press
. o h k imul |
to adjust the timing. DOWNSLOPE: 2~ both keys simultaneously
to set the parameter to 0
HOLD: 20~ or the minimum value.
i END OF LIST ***
<<< PROGRAM 0 >>>
EDIT TIME
EDIT CURRENT
After allTIMING parameters EDIT FORCE
EDIT VALVES
12  have been set, predskey to EDIT VALVES DELAYS
return to the program menu EDIT OPTIONS
COPY PROGRAM
START PROGRAM
i END OF LIST ***
Scroll down using the Down
g To Scroll Down
13 Arrow key toEDIT CURRENT EDIT CURRENT

To Enter Menu
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Programming a Spot Weld with the WSP3

Screen / Parameters

Step Description

Key Inputs
<<< CURRENT >>>

PRE: MODEPHA ‘

PRE: HEAT: 20% To scroll

PRE: CURRENT: 7.00 kA

TheCURRENTenu allows the
user to adjust the Current /
Heat parametersnot Times PRE: MONITOR: NO

Use the Up & Down Arrows to MAIN: MODE: CR
14 MAIN: HEAT: 30%

andc keys to adjust the

other options.

select the parameter and the +

Current/Heat parameter and

MAIN: CURRENT: 10.0 kA
MAIN MONITOR: NO
LOW LIMIT: 10%

HIGH LIMIT: 10%

*** END OF LIST ***

Use the +- keys to alter a
selected parameter. Press
both keys simultaneausly
to set the parameter to O

or the minimum value.

<<< PROGRAM 0 >>>
EDIT TIME
EDIT CURRENT

After all CURRENparameters EDIT FORCE
15  have been set, pregskey to EDIT VALVES

EDIT VALVE DELAYS
return to the program menu EDIT OPTIONS

COPYROGRAM
START PROGRAM
*** END OF LIST ***

If using aProportional Valve

Regulator
J To Scroll Down

EDIT FORCE

16  Scroll down using the Down
Arrow key toEDIT FORCE

parameters press Return key
To Enter Menu

00

To scroll

<<< EDIT FORCE >>>
FORCE: 3.00kN
WAIT FOR FORCE: NO
TEST FORCE: NO
LOW LIMIT: 10%
HIGH LIMIT: 10%
*** END OF LIST ***

Scroll down using the Down
17  Arrow key and the + andkeys
to edit the force parameters,

+_

Use the +F keys to alter a
selected parameter. Press
both keys simultaneously
to set the parameter to 0
or the minimum value.
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Programming a Spot Weld with the WSP3

Step Description Screen / Parameters Key Inputs
<<< PROGRAM 0 >>>
EDIT TIME
EDIT CURRENT
After allFORCHparameters EDIT FORCE
EDITVALVES
18 have been set, predskey to EDIT VALVE DELAYS
return to the program menu EDIT OPTIONS
COPY PROGRAM
START PROGRAM
#x% END OF LIST ***
Scroll down using the Down
g To Scroll Down
19 Arrow key toEDIT OPTIONS EDIT OPTIONS
and presKRETURNey
To Enter Menu
TheOPTIONSmMenu allows the
user to: n
1 inhibit the program I
from running if not To scro
required <<< OPTIONS >>>
q ' PROGRAM INHIBIT: NO
1 Enable thepre-heat PREHEAT: YES
20 parameter. PULSATIONS: 1 + —
1 pulsethe currentin REPEAT MODE: ~ NO
Id *»** END OF LIST *** Use the +- keys to alter a
we selected parameter. Press
1 enablerepeat welding both keys simultaneously
if required to set the parameter to 0
To return to the Timer Status or the minimum value.
screen press the F key 3 times
After the OPTIONShave been
set, press thd-key 3 times to
return to the Status Screen. Ready
1 | STATUS SCREEN UPDATE U- O0A
, -U- 11.7 kA _
_@_ .y 0A 3 times
4 P \
The Status Screen will update after each
weld.
Table35: Instructions to Program a Simple Spot Weld with the WSP3
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Programming a Spot Weld with NetFlash

5.6 Programming a Spot Weld with NetFlash

This section provides an overview of how to program a simple spot weld program usin —
NetFlasht software. This example provides an overview of the process for programmi @
weld program (schedule). The skills learned in this section can be built upon to create
weld program for your unique resistance welding application.

This section assumes thdttet control has been installed, calibrated, and the user has
connected to the control via the NetFlaslisoftware. If this has not been completed refer

to the Installationsection.

The weld program (schedule) to be programmed will follow the Spot Welding timing
diagram shown irfrigure38. This example isdsed on a machine with the configuration

defined below:

{1 Standard Machine with a single air valve controlled byENy000v2

9 The unit has been configured and calibrated$econdary Regulation

using a toroid sensor.

START I/P

EOS O/P

WAV O/P

Force O/P : /

Current

3

I I

I 1
@ RO
g 12 E
= gt 5
2] I a l

1 1

1 1

Figure38:

Hold

Main heat
Downslope

Simple Spot Weld Timing Diagram

Live Data Update

[ When connected to a control, updates to control parameters occur on a field change

\ ’
-@- in NetFlash. For checkboxes and arrows, the change is written to the control on a
> mouse click. For text fields updated with a keyboard entry, the user must press

Enter or Tab after a field change to push the data to the control.
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Progranming a Spot Weld with NetFlash

The steps to program the Weld Program above are as follows:

1) Open the NetFlashapplication and connect to the target control
2) Load the parameters from the control by clicking ttead from Cotrol icon

3) Navigate to theConfigurationtab to verify theEN70002 is configured for a spot weld on a standard

4)
5)

6)

7)

8)

i =]

Configuration

Parameter

Features ' Standard
Weld Type Spot
Retract Off/Simple
I/0 Source Discrete
2"d Stage Off
Sensor Toroid
Electrodes Single
Program Selection  Internal
Analog Out Force Control

Table36: EN70002 Configuration for Spot Welding Example

Navigate to theProgramTab
Enter theweld program numbeto edit in the Program field and preEINTER

Program  Electrode Electrode status  Calibr

-

Program 0

-

Set thePulsesvalue to 1 for a single Main Heat current pulse, then pr&$TER

Pulses 1 Main-=C2

Enable thePre-heat function by clicking the checkbox
Pre-heat

Set theForcevalue to your desired value, then preSEITER

3.5 kN
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Programming a Spot Weld with NetFlash

9) Set theSqueezeralue to the desired values aycles then presENTER

Squeeze 50 : ~

10) Set thePre-Heattime incycles then presENTER

Presqueeze 0 -~

11) Set thePre-heat Modeto PHA
Pre-heat

PHA ~ | mode

12) Since we are controlling the heat iHRmode, the magnitude of the weld pulse is set in term&wf
Heat Set this value to your desiréd Heat

Heat 3012 %

13) Set the duration of the&Coollpulse.
Coolt =

14) Set theUpslopeparameter incycles This defines the time it will take for the control to ramp up to the
Main Heat/Current.

Upslope 2~

15) Set theMain Heat Modeto C@Rmode which allows us to program the output current in terms of KA.
Main heat

CCR ~ | mode

16) Set theCurrentto the desired weld current for the main current

Current .00 kA

17) Set theMain heat parameter incyclesto define the duration of the pulse.
Main heat 101>~

-

18) Turn theMonitor On for the Main Current to store the measured secondary current in the History Log
file.
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Monitar () Off (@ O

19) Set theDownslopevalue incycles This defines the time the control will take to ramp down from the
Main Heat/Current to the Posheat current.

Downslope 2 -~

20) Set theHoldtime to allow the weld nugget to solidify.

Hold 20 ~

21) Navigate to the Configure tab and verify thee Progranfield is to the weld program that you edited.
Program selection () External (@) Internal

UUse program 0k

22) The Spot Weld program corresponding to the spot welding timing diagrdiigime38 has now been
stored in theEN70002 weld control and it is ready foise.

Force Timing Current
Presqueeze U: ~ Pre-heat
Squeeze 50 : ~ PHA ~ | mode Heat EU.U: %
Pre-heat s~ Current 7.001 kA
Coal1 1=~ Monitor @ Off )on
Upslope 25~ Main heat
Main heat 104~ CCR | mode
0.00 kN Current 1005 kA Heat 3001 %
Downslope 25~ Monitor @ Off () on
Hold 201~
Pulses 115 Main->C2
[ Repeatmode
[ wait for force at 2nd stage
[] Testforce atend of main heat
Low limit - 5% Low limit - 5%
High limit + 5o High limit + 51> %

Figure39: Spot Weld Program Example in NetFlash
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Programming a Spot Weld with Touchscreen

5.7 Programming a Spot Weld with Touchscreen
This section provides an overview of how to program a simple spot weld program usin

built-in touchscreen This examplprovides an overview of the process for programming
weld program (schedule). The skills learned in this section can be built upon to create
weld program for your unique resistance welding application.

iml}

This section assumes that the control has beergifesd and calibrated If this has not been
completed refer to thdnstallationsection.

The weld program (schedule) to be programmed will follow the Syeitding timing
diagram shown ifrigure37. This example is based on a machine with the configuration
defined

i Standard Machine with a single air valve controlled byEhZ000v2
1 The unit has been configured and calibrated for Secondary Regulation
using a Toroid sensor

STARTI/P
EOS O/P
WAV O/P
|
Force O/P : /
1 I

Current

w4

Bl

Squeeze
Pre-heat
Cooll
Upslope
Main heat

Hold

Downslope

Figure40: Simple Spot Welding Timing Diagram
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The stepby-step instructions for programming a simple spot weld with bht-in touchscreeris shown inTable37

Description Screen / Parametey Key Inputs

Turn ON theEN7000vZ2TS
Weld Control

The $lashScreen will be m
2 displayed on theouchscreen
display 171000...

Advanced resistance welding controls Ihl i

Main menu 0y

Use p;ogram Discrete I/O |n -
Press the HOME button to go &
3 . Program | Bus1/O | To Enter Menu
Main menu
Electrode | Analog /0 |
History log | System | A 4
Main menu 0
Scroll down to the Jeeprogram Discrete /0 |n
4 Configur e button using the Program |  Busl/O | aTo <croll Down
Down arrow Electrode | Analog 1/0 |
History log | System
Main menu
G b Program
5 PressCon |gue f‘tton to Electrode ‘ Analog I/0 ‘ Configure
enter Configuration Menu : ‘
History log ‘ System
Configure ‘

A warning message appears

5 prior to entering the WARNING
: : Accessing configuration.
Configuration menu. Press the Confirm / Abort 2

check box to proceed.

o
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Programming a Spot Weld with Touchscreen

Step Description Screen / Parametey Key Inputs
Configuration
Features
Standard Extended CT. TOROID
Toroid test Frequency
OFF | ON 50Hz 60 Hz
. . Units Program select
Set all of the configuration METRIC | IMP. EXTERN. | INTERN.
2nd Stage 2nd Stage —
parameters as shown. OFF Once e Y -
. A
_@'_ Configuration K a
P A Retract Stop
< 5‘2’(‘;’;5 L] 32:3.“0'; A Use the Up/Down arrows
7 RESTART CONTROL [] on fault. L on fault. — or slider until the
urce nalo ntrol
If the Featuressetting is changed the I[/)?SZ:E:E o g\m A param.eter. thgt_needs
control must berestarted (Power Analog output Waveform: 10V= —~— changing is visible
. . FORCE CONTROL 0A
On/Off). This message will also be
displayed on the Status screen.
Configuration EE
Contact: Clock —
Onﬂasc o 06 SEP 20;; 04.11.07 A
com2 COm3
Ethernet P
192. 1:8.08. 101 Initialise =
Restart b4
Program | Busl/0 |y
PressHOME buttorto return A
8 ) Electrode | Analog I/O | To Enter Menu
to the Main menu =
History log | System |
Configure | |=
Program | Busl/0 |y
Press the Program button to
9 g Electrode | Analogl/0 | Program
open the Program menu : ‘
History log | System |
Configure | |=
Select the program you wish t Program Ti |
. 0 ime Program
edit e.g program 0O press the =
10 Current ‘ Force | ‘
program number button
Valves ‘ Valve delays |
Options ‘ Copy |
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Programming a Spot Weld with Touchscreen

Step

Description

Screen / Parametex

Key Inputs

Program 1|2 3|4|5|
To select the program require | 0
11 use the numerical keypad the 6 | | 8 | 9 | 0 |
press the check box L | : | . | 4 | > |
6| 7| 8|9 of
Pro%ram Time .
12 Nowpress the Time button Current | Force Time “
Valves ‘ Valve delays
Options ‘ Copy
TheTIMING menu allows the
user to adjust the m—— Ueeze
J. ter fi ) £ §~ Sq50~ Main heat
13 programming parameter times p— | ool 1 10 ~
not Heat or CurrenflTo change Upil;pe | PEETe
the value,select the = vfn:lope | 1H0u|;
appropriate button. 2~ 20~
Main heat 1| 2 3|4|5
To select the¢ime required use | 30 ~
14 the numerical keypad then B | | & | E | =
press the check box 1| 2| 3| 4| 5‘
6| 7] 8| 9]0 ‘ﬁ
Timing: Program0 K
This will return you back to the e | e A
15  Timing menu with updated M— _—
valu e Upzslfpe Mali; Ileat
Downsl | Hold —
TEE | 20 v
After all TIMING pal’ametel’s Program Time |n
0
have been set, preddOME A
16 Current ‘ Force | ‘E‘\}
button to return to the val ‘ Valve del |
program menu alves alve delays
Options ‘ Copy |

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

ENTRON.

Product Model: EN7000v2
Firmware Version: 2.27

August 23] DocNo 700257

l14| Page




PROGRAMMING WELD PROGRAMS
Programming a Spot Weld with Touchscreen

Step Description Screen / Parametey Key Inputs

Program menu

Program

s Time

17 Press theCurrent button to Current ‘ e

access the Current menu

Current
o

Valves ‘ Valve delays |
Options ‘ Copy
Current: Program 0 K
Pre-heat mode Pre-heat 7
PHA CCR 20.0%
TheCurrentmenu allows the Currentipre) L carentiore) |= Pre-heat |
. ; : 20.0%
user to adjust thenode of - Main hestmode Maln heat
operation, programming e MR ~ &
18 parametess, Heat Currentand
Monitoringvalues To change : urrent: Program 0 o Use theUp/Down arrows or
Current(pre, Monitor ) )
the value, select the 7.00 kA LI currentere) e slider until the parameter
. Main heat mod Main heat . . ..
appropriate button A | CoR 300% that needs changing is visib
Current(main) I:‘ Monitor =
10.0 kA Current{main)
Low limit High limit
10% 10%
Pre-heat 1 | 2 2 4 | 5
To select thevaluerequired | 20.0% |
19  use the numerical keypad the 6 | 8 | 9 | 0

1|[2(/2] /5]

6‘7|8|9‘0|.” "ﬁ

press the check box

Current: P EE
. . Pre-heat mod Pre-heat
This will return you back to the TN 20.0% A
20  Current menu withthe i) L] cumontiore) —
Main heat mode Main heat
updated value. S o | 30.0%
Current(main) Monitor f—
10.0 kA D Current(main) v
After all CURREN parameters Program Time
0
have been set, preshe A
21 P Current ‘ Force Hh
HOME buttorto return to the
Valves ‘ Valve delays
Program menu
Options ‘ Copy
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Progamming a Spot Weld with Touchscreen

Step Description Screen / Parametey Key Inputs
Program menu
If using aProportional Valve [ m— Time
Regulator °
22 g Current | Force Force H
Press the Force button to Valves ‘ T |
access the Force menu :
Options ‘ Copy
TheForcemenu allows the Force: Program0____ pog
user to adjust thdorce (] Yerer [J Mo A
23 parametet limits and Low it — h’ 3_F§5“,5N
feedbackTo change the value S
select the appropriate button. v
Force 1|;?_ 3|4|5|
To select the value required | 3.00 kN
24 use the numerical keypad the E | & | E | s |
press the check box & | 3 | E | i | > ”
AR B 4
Force: Program 0 E
. . Wait for Monitor —
This will return you back to the L] e L] orce A
25  Forcemenu withthe updated Lowe kit v
value. Jome
After allForceparameters Program E— ‘n
0
have been set, press the N
26 Current ‘ Force ‘
HOME button to return to the o ‘ Valve del ‘
Program menu alves alve delays
Options ‘ Copy ‘
Program Time |n
. 0
27 Press theOptlgnsbutton to Current | Force | Options
access th®©ptionsmenu ey ‘ Valve delays | ‘
Options ‘ Copy |
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Step Description Screen / Parametey Key Inputs

TheOPTIONSmenu allows
the user to:
9 inhibit the program
from running if not o2
required. (] it N Pre-heat |

Pulsations
28 1 Enable thepre-heat pulseens [] "= " 1
parameter.
1 pulsethe currentin
weld
1 enablerepeat welding
if required

Pulsations 1| 2 3| 4| 5|
To select the value required | 1
: 6 38 9 0
29  use the numerical keypad the
.
A

press the chck box

This will return you back to the | L] “eer. R Preheat
30  Optionsmenu withthe Pulsations [] Repest

updated value.

To return back to the Status
screen press thet)  icon.

Status

STATUS SCREEN UPDATE

31 The Status Screen will update after each
weld.

Table37

5.8 Program Selection
TheEN70002 weld control can store up to 256 weld programs to allow users to store programs that are unique to

specific jobs or materials. A usgan select the weld program in different ways. The available method of program
selection will be a function of the communication setup and configuration.

The different methods for program selection are:
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1 Internal Program Selection
1 External Program Selection

5.8.1 Internal Program Selection
The Internal Program selection requires fRmgram Selectonfiguration parameter to be set toternal.

The weld program to be used is taken from thee Progranparameter. This can be set manually in NetBlashthe
ConfigureTab or via the WSP3 pendafhis parameter can be accessed in touchscreen madéte Configuration
menu.

Program selection () External (@) Internal

Use program 0F

Figure41: Use Program Field in NetFlash

5.8.2 External Program Selection
The External Program selection requires Bregram Selectonfiguration parameter to be set texternal

The program to be used is read from the values set in/ffBesourceconfiguration parameter. Note that the Discrete
interface can only select programs 0 to 127. The Bus interfaces can select programs 0 to 255.

5.8.3 Program Selection for Spot Welding
The program select inputs are scanned at the same time as the START signal. The Use Program inputs can be change

after the weld progam begins without affecting the weld in progress.

5.8.4 Program Selection for Seam Welding
The program select inputs are scanned at the same time as the START signal. The inputs may be changed during the

execution of a weld program and the control will switchthe newly selected weld program.

s Extended Mode
= = Seam Welding requires the Extended Mode to be enabled ifE¥£0002
’ - * configuration.
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6 FAULTS & TROUBLESHOOTING

This section of the manual provides an overview of the fault and error messages outputEMTR02. When an
error message is encountered, this section of the manual should be consulted for a detailed definition of the fault or
error message.

6.1 Fault andStatus Messages
Fault and Status messages can be read through the various communication methods HBR{70EY2 supports.

NetFlastlt and the WSP3 pendant show the status messages when connected.

The status messages can also be read from the bus outputfRHAB & WRITE DATA WITH EXTERNAL HeWiCES
of the manual should be consulted for the detailed data structures.

Code% Pendent status Status/Condition Action
0 Normal
1 Sto Check the Stop inputGuide toUser Connectiondrawingg Fieldbus
P inputs
No Sync 50 Hz
5 U- 0A Svnc. error Check 27 V ac sync signal and/or the Frequency parameter in
-U- 117 KA yne. Configuration500or 60 Hz)
~U  0A
Retract not ready
3 Liy 1(1)? KA Retract not ready Operate the Retract inpug Check configuration retract input settin
U 0A
SCR Hot
4 voo oA SCR hot Check SCR cooli
U~ 117 KA o] ec cooling
U
Transformer Hot
U- O0A Check weld transformer cooling Guide to User Connection
5 Transformer hot .
-U- 117 KA drawing
U A
Pilot Fault
U- 0A . Check timer 24 volts Safety relay fault. Do not use tHeEN7000v2
6 Pilot fault : .
-U- 117 KA and return it for service.
-U O0A
Restart Required
7 LG 1(1)? KA Restart required Configuration change requires restart. Restart E¢7000v2
~U 0A
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Headlocked
8 U- O0A PROG 0 (SN The welding head is locked because of a fault condgibtonitored
-U- 117 KA 5.66 kN weld fault Function mape dsabled if not required.
-U O0A ~30.5%
Toroid Short Circuit
9 U- O0A SN 1010 short circuit Connection to Toroid input (secondary feedback coil) is stioctiit
-U- 117 kA 5.66 kN ¢ Nominal 25 ohmg ChecKkJser Connections
U O0A 5%
. N Connection to Toroid input (secondary feedback coil) is apeuit
10 Toroid open circuit ¢ Nominal 25 ohmg CheckUser Connections
16 Test mode For service use only
Start ON The 'S'tart input is omllowing a weld sequence or stop/powep
U- O0A condition
17 U- 117 KA Start on _ . : . .
- u oA To get rid of this message open Start input prior to start@uide
i to User ConnectionBrawing
Weld Off
18 L{, 12_;\kA Weld off Check the Weld On inpatCheckUser Connections
U O0A
T;Og"a';‘l\”h' ited This parameter prevents the weld schedule from running.
19 U 117KA Program inhibited selected weld program is inhibitegilCheck Options Settings<Check
U O0A User Canectionsfor invalid external program selection.
Output Fault ] ) ]
20 U- O0A Output fault One or more outputs have failegiReplace Timer / Return timer fc
-U- 117 KA Service
U O0A
Too Many Links
22 L{j 137AkA Too many links Too many weld programs are linked together
~-U 0A
Bad Link
23 Lif 137AkA Badlink A link has been made to a weld program that cannot be used
~-U 0A
Max Current
o4 U- O0A Max. current Reduce heat/current. Check Electrode max current parameter i
-U- 117 KA ' correctly. Check relant electrode calibration.
~-U  0A
Toroid overrange )
o5 U- O0A Toroid overranae Reduce current or use an Toroid Attenuator Module ( TAM ). C
-U- 117 KA 9 Toroid factor setting in Current Calibration
-U O0A
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CT overrange
U- O0A
-U- 11.7 kA
-U  0A

26 CT overrange Check calibration parameters.

Low force
U- O0A

-U- 11.7kA
U O0A

Check the analog input and output circuits and/or adjust fo

33 parametersg Check air pressure and calibration

Low force

Check the analog input and output circuits and/or adjust fo
High force parameters
- Check air pressure and calibration

34

Low Pre-current

U- O0A

-U- 11.7kA
U o0

35 Low precurrent Measured current is below the pre current low limit level.

High pre-current
U- O0A

-U- 11.7KkA
-U  0A

36 High precurrent Measured current is above the pre current high limit level.

Low main current
U- O0A

-U- 11.7 kA
-U 0A

37 Low main current Measured current is below the main current low limit level.

High main curent
U-- O0A

-U- 11.7 kA
-U  0A

38 High main current Measured current is above the main current high limit level.

Low post curren
U- O0A
-U- 11.7 kA

U o0

39 Low postcurrent Measured current is below the postirrent low limit level.

High post-curent
U-- O0A

40 -U- 11.7kA

High postcurrent Measured current is above the post current high limit level.

No Second Stage
U-- O0A
-U- 11.7 kA

v o0

Check the ? Stage input¢ Check User Connections Insure
configurations parameters.

41 No 2 stage

No force

U- O0A
-U- 11.7kA
-0 0A

42 No force Check analog input circugtCheck air pressure and calibration

Low Conduction ) .
U- O0A Low conduction There may be a shunt condition on the weld transformer secon

-U- 11.7KA . (Shunt) circuit
~-U O0A

43

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

121| Page

[r— Product Model: EN7000v2

d\ I i ON Firmware Version: 2.27 August 23 DocNo 700257




FAULTS & TROUBLESHOOTING

Progam Selection

44

High Conduction
U-- 0A

-U- 11.7 kA
-U 0A

PROG 0
5.66 kN
~30.5%

High conduction
(wear)

The weld transformer secondary circuit conductors may h
degraded.

49

End of count O

U- O0A

-U- 11.7kA
U O0A

50

End ofcount 1
U- O0A
-U- 11.7 kA

51

End of count 2

U-- O0A

-U- 11.7 kA
U o

52

End ofcount 3
U- O0A
-U- 11.7 kA
- 0A

End of count O

Reset counter O

End of count 1

Reset counter 1

End of count 2

Reset counter 2

End of count 3

Reset counter 3

53

End of count 4
U- O0A
-U- 11.7 kA
-U 0A

End of count 4

Reset counter 4

54

End ofcount 5
U- O0A
-U- 11.7kA
-0 0A

PROG 0
5.66 kN
~30.5%

End of count 5

Reset counter 5

55

End of counte 6

U- O0A

-U- 11.7 kA
v o

56

End ofcount 7
U- O0A
-U- 11.7kA

65

End of electrode O
U- O0A
-U- 11.7kA

U o0

66

End of electrode 1
U- O0A

-U- 11.7kA
-0 0A

~30.5%

End of count 6

Reset counter 6

End of count 7

Reset counter 8

End of electrode 0

Reset stepper O

End of electrode 1

Reset stepper 1

67

End of electrode 2
U- O0A

-U- 11.7 kA

-0  0A

PROG 0
5.66 kN
~30.5%

End of electrode 2

Resetstepper 2
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End of electrode 3

U- O0A PROG 0
-U- 11.7kA 5.66 kN
-0 0A ~30.5%

68 End of electrode 3 Reset stepper 3

End of electrode 4

U- O0A PROG 0

-U- 11.7kA 5.66 kN
U O0A ~30.5%

69 End ofelectrode 4 Reset stepper 4

End of electrode 5
U- O0A

70 -U- 11.7kA

End of electrode 5 Reset stepper 5

End of electrode 6
U-- O0A
-U- 11.7 kA

U o

71 End of electrode 6 Reset stepper 6

End of electrode 7

U- O0A PROG 0
-U- 11.7 kA 5.66 kN
- 0A ~30.5%

72 End of electrode 7 Reset stepper 7

Tip dress O
U- O0A
-U- 11.7 kA
-U O0A

81 Tip dress 0 Dress the electrodes and then reset counter 0

Tip dress 1
U-- O0A
-U- 11.7 kA
-U  0A

82 Tip dress 1 Dress the electrodes and then reset counter 1

Tip dress 2

U- O0A

-U- 11.7 kA
U o0

83 Tip dress 2 Dress the electrodes and then reset counter 2

Tip dress 3
U-- O0A

84 -U- 11.7kA

Tip dress 3 Dress the electrodes arttien reset counter 3

85 Tip dress 4 Dress the electrodes and then reset counter 4

Tip dress 5
U-- O0A
-U- 11.7 kA
-U 0A

86 Tip dress 5 Dress the electrodes and then reset counter 5

Tip dress 6

U-- O0A

-U- 11.7 KA

-U  0A ~30.5%

87 Tip dress 6 Dress the electrodes and then reset counter 6
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88

Tip dress 7
U-- 0A
-U- 11.7 kA
-U 0A

Tip dress 7

Dress the electrodes and then reset counter 7

97

Prewarn O

U- O0A

-U- 11.7 kA
U O0A

98

Prewarn 1

U- O0A

-U- 11.7 kA
U O0A

99

Prewarn 2

U- O0A

-U- 11.7kA
U O0A

100

Prewarn 3
U- O0A
-U- 11.7kA
-0  O0A

Prewarn O

Stepper 0 has completed its 9tep

Prewarn 1

Stepper 1 has completed its 9th step

Prewarn 2

Stepper 2 hasompleted its 9th step

Prewarn 3

Stepper 3 has completed its 9th step

101

Prewarn 4
U- O0A
-U- 11.7 kA
-U O0A

Prewarn 4

Stepper 4 has completed its 9th step

102

Prewarn 5
U- O0A
-U- 11.7 kA
-U O0A

Prewarn 5

Stepper 5 has completed its 9th step

103

Prewarn 6

U- O0A

-U- 11.7 kA
U O0A

104

Prewarn 7

U- O0A

-U- 117 kA
U O0A

~30.5%

Prewarn 6

Stepper 6 has completed its 9th step

Prewarn 7

Stepper 7 has completed its 9th step

Figured2: Fault / Status Message List
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6.2 LED Indicators on Timer
TheEN70002 weld timer has an array of LED lights that indicate activity and status information.

FUNCTION
NS EtherNet/IP network status NS [ aNelIP
MS EtherNet/IP module status Mst
1 Heartbeat (Flashes at 1 Hz) 1 "
2 Ready (Flashes at 1Hz) 2
3 Sequence initiated 3
4 Weld current 4
5 Data receive COMO0/4 5 ‘
6 Data send COMO0/4 6|
7 Data receive COM1/5 7|
8 Data send COM1/5 8 ‘ <
9 Data receive COM2 9
10 Data send COM2 ‘ <
11 Data receive COM3
12 Data send COM3

Table38: EN70002 Weld Timer LED Indicators
EN7000v2

6.2.1 Heartbeat LED
The Heartbeat LED should always be flashing at 1 Hz. The duty indicates information as défibézBih

LED Pulse

| The control is in BIOS only mode. Use NetBbddstinstall an
application

Long ON, Short OFF

Short ON, Long OFF = The control is running an application

Table39: Heartbeat LE[States
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6.2.2 Ready LED
The Ready LED defines whether or not the control is ready for use.

LED Pulse

Flashing at 1 Hz "The control is ready for use

OFF The control is not Ready. Check status messages

Table40: Ready LEBtates

6.2.3 Sequence LED
The Sequence LED is ON when the control has accepted a START signal is actively running a weld program.

6.2.4 Weld LED
The Weld LED is ON when the control turns on the welding current.

6.2.5 Data Send/Receive LEDs
Lights numbered 5 through kdrrespond signals for the COM ports numbered 2 through 5. The Send LEDs are defined

with odd numbers. The Receive LEDS are defined by even numbers. When communications are being sent or receive
the LED will flash.

6.2.6 Network Status / Module Status LEDs
TheNetwork Status (NS) and Module Status (MS) LE®sg the status of the EtherNet/Iport.

Upon power up the LEDs will perform the sequenc€&ahle41to initialize.

LELZ/MS | LE2/NS | Duration [s]
Green Off 0.25
Red Off 0.25
Off Green 0.25
Off Red 0.25

Table41: NS/MS LED Power Up Sequence

After the power-up sequence is complete the LEDs indicate as follows:

LE1/MS i EtherNet/IP  Status
Green OK

Red Fault

Table42: MS EtherNet/IP Status LED

LE12/NS i Network ~ Status

Green Flashing Ready, no EtherNet/IP connection
Green Solid EtherNet/IP class 1 connection
Red Flashing EtherNet/IP class 1 connection lost

Table43: NS Network Status LED
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6.3 How to Reset Faults
There are multiple ways to clear the fault conditions and error messagésedN700v2. The fault messages can be

reset or cleared by using one of the following communication methods:

1 WSP3 Pendant

i NetFlaslt Software

9 Discrete Input

1 Fieldbus Input
The method you choose to reset the faults will be dependent on hovwEtR@0092 has been configured for
communications.

6.3.1 WSP3 Pendant
The WSP3 Pendant is a quick way to clear the messages directly at the machine. When on the Diagnostic screen, the

fault conditions and error message at the top of the screen will rotate through all messages.

To clear the faults, follow the steps below identified below:

Description Screen / Parameters Key Inputs
[FAULTS SHOWN HERE]
1 Press the~key until you U- O0A
reach the Status Screen -U- 11.7 kA
-U  0A

From the Status Screen, rfﬁ_ady 0A
2 press theRETURNey to _U- 117 KA
clear the faults --U 0A To Clear Faults

6.3.2 NetFlast Software
The NetFlash software can be used to clear the fault conditions and error messages. The instructions to clear the fault:

are below:

1) With the NetFlash software open and corected to the targeted control, then click tl@pen/Close
Metricsicon.

2) Click theReset Faultscon
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6.3.3 Discrete Input
A discrete input can be used to reset the faults. This requires a customer supplied switch to be wireENY @02

weld timer. For more information on the Discrete I/O refer to fhiscrete Connectionsection.See drawingustomer
Connections Diagram (3633

1 | 2 | 3 | 4 | 5 | 5 | 7 | a | 3
X2 OUTPUTS X3 INPUTS
___________________ | e i}
r 1 | ; X4 SENSORS
i 1/0 BIT1 /o BIT) T ki E
= "le Eos(EH) | — o —"lo— 1 lg sTART(FS1) o PR e !
1 1 1 [
—Z*—:—Qc- HAVRV1) TR —0—"0——+2¢ *WELD ON(NW1) —1— a]j ) i , |eT weut i
| | | [ |
L T % ey —2— ! e msT0P(ESI) —2— e e !
] I
=1 | 4o ceapy I STOR —o—l-s‘i’-o—o—c-lj' TRANSFORMER TSTAT(TT) —3— 1 _  __________ } | :
+ g 1 5 _ NI ol 3. 1
12 CcONTACTOR(MCT) —4— | _0_/"0_?:" 2nd STAGE(PST) = i (1] 14 |ToROID |
_z|+_;_5¢_ COUNTER/ ! L o—"Lo—1®¢& RETRACTRTY) —5— | O . DN 5‘-' !
TIP DRESS REQ. ! !
L 1 7e swreer P —o—/l—o—;lt- RESET FAULT(FRT) —6— ! goﬂ o LI—('I GND i
i i 100—2000mV,/kA R RREEEEEEE LT -
+ 1 i L o 1B ¢ RESET COUNTER/ S
—L=F——+"%€ PRE-WaRN -7 ° ,SE TP DRESS ACK. =
_Z+_i_9¢. AVB(SVE) —f— i l—o—:;(— RESET STEPPER(SR1) —E
_z+—:ﬂe. AVT(SVT) . : —O—/‘—O—f—(- F1(BP1) —8— :
I11 1
z+ e ave(sve) —0— | —o—/l—o—:—(- P2(BF2) —te—
| |
% as(sve) —1— —0—/“0_:12" P4(BP4) I X5 ANALOG
13,
o M3e ava(sva) 4o | —o—/'—o—i—t- F8(BPa) —1z= i poToomo .
+ 114 1 14, _ === ov
— =" avs(sva) —t— _o_/'—o—:—& P16(2R16) 13- E}Q.Jpgrum|—1‘—'_ler" . !
— % ava(sve) 44— | —o0—"—0—% p3z(gr32) —14— | Valve —H—‘—%—d » QUTPUT (a.10V) !
e, i | 3¢ ANALDG INFUT 1
—|Z|+—}-L5¢. AVI(SV1) 45— | —o—/'—o—!—c- P&4(BP64)/EDIT ENABLE* —15— ! t:———— I (0.0 !
117e | e 24v(24 o) ! —€ GND !
! ! L e e o oo a . 4
—:13(_ ov (SwC) ! )
| | * Configurable EDIT ENABLE function on ¥1.12 onwords.
L e e e e 4
NOTES:
Outputs rated 500mA @ 24V DC.
## Thege inputz must be linked out
if not used.
AWS designations shown in porenthesis.
DATE: 25-7-19 B F E N TF\)O N TITLE: EN 7 O O O N DRAWING Nao:
Series
DRAWN: K.C.
CHECKED: LTD USERS CONNEC—HONS ISSUE No: 3 | SHEET No: 1 of 1

! Description

- This input resets the Fault output and clears the
. status messages. Only momentary application is
_ required (minimum time 40ms).

Pin number

Resetfault  X3-Pin 7 (I/O Bit 6)

6.3.4 Fieldbus Input
The EtherNet/IP and MODBUS communications can also be used to reset the fault conditions and error messages. Th

requires a message to be sent to th&l7000v2veld controller from the controlling device such as a PLC. For more
information on the communid#on and data structures refer to theEAD & WRITE DATA WITH EXTERNAL DEVICES
section.

Address

Channel Description

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

128 Page
Product Model: EN7000v2

Firmware Version: 2.27

ENTRON.

August 23] DocNo 700257




FAULTS & TROUBLESHOOTING

Program Selection

This input resets the Fault output and clears the status

Reset fault | Bit6 %QX0.6
messages.
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7 INPUTS & OUTPUTS

TheEN7000v2ises a number of inputs and outputs to control and monitor the weld sequened/@tsignals can be
taken from multiple sources. The list of I/O &mes are:

9 Discrete connections

1 Modbus Messages

i EtherNet/IP
Thel/O Sourcethat is used by th&N70002is user selectable. The I/O Source parameter is set iEMIZ00v2
configuration settings. Refer to tteOMMUNICATIONS SEEE&ion for more information.

7.1 Inputs
The inputs to theeN7000vare defined immable 44. The physical location of the Pin location for the Discrete connects are

defined inFigure43.

WARNING!

24V DC
A Discrete Connections must use 24V DC power onlywaboonnect to 110V AC.

Discrete AWS

Connection Description

Port-Pin designation

When this input is activated a weld sequence
begins. If the input is removedduring the
Squeeze interval the sequence is aborted. If th
input is maintained through the Squeeze
interval but switched off subsequently, the
sequence terminates normally.

Start X31 FS1

This input enables the weld current. If this
Weld ont X3-2 NW1 input is inactive a weld sequence will not
produce any current.

Sequencing is inhibited or aborted if this input

Stop? X33 ES1 . .
is not active.

This input is usually connected to a normally
closed thermal contact attached to theveld
transformer. Sequencing is inhibited if this
input is not active.

If enabled,the EN7000v2checks that the 2nd
Stage signal is present before proceeding to
weld. The checking is programmable to take
place either before or after the Squeeze
interval. If the signal is not presenthe 7000
waits for the signal before it proceeds. If the
Start sigral is removed while waiting, the
sequence is aborted.

Transformer Thermostat 2 X34 TT1

2ndstage X35 PS1

This input is used to control the Retract

Retract X3-6 RT1 .
function.

This input resets the Fault output and clears
Reset fault X3-7 FR1 the status messages. Only momentary
application is required (minimum time 40ms).
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Inputs
Discrete
Connection desiAY:{dStion | Description
Port-Pin | 9 |
Reset counter / tip dress Used to reset the counter(s) or acknowledge a
X3-8 -

acknowledge3 tip dress request.

Reset stepper* X3-9 SR1 Used to reset the stepper(s).

P1 X3-10 BP1 Program select inputs. Welgrogram selection
is made by applying the binary code for the

P2 X311 BP2 required program. Programs 0 to 127 can be

P4 X312 BP4 selected via the discrete interface. Programs 0
to 255 can be selected internally, via Modbus

P8 X313 BP8 or via EtherNet/IP.

P16 X314 BP16 .

P32 X315 BP32 ) £ O EOA mAZ\ab oA;e edEed, U
then input P64 (on the discrete interface only)

P64 |/ Edit enable5 X316 BP64 is not available. In this case, programs 0 to 63
can be selected (programs 64 to 255 can still
be selected internally or via the fieldbus).

1. The discrete connection for this inputaisvaysrequired, even when the 1/0 source is Modbus or EtherNet/IP.

2. The signal from the discrete interfacalwaysused, even when the 1/0 source is Modbus or EtherNet/IP where th
is no equivalent signal.

3. Momentary operation will reset all expired counters. If maintained for more than 5 seconds all countérs eget,
regardless of status.

4. Momentary operation will reset all expired steppers. If maintained for more than 5 seconds all steppers will be r
regardless of status.

5. The Edit enable function is only available on the Discrete interface.

Table 44: Inputs List
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7.2 Outputs
The outputs from th&EN7000vare defined inTable4s. The physical location of the Pin location for the Discrete

connects are defined iRigure43.

Discrete
Connection
Port-Pin

AWS
| designation

Description

This output switches on to

EOS X2-1 EH1 indicate the end of the weld
sequence.
Used in conjunction with the
HAV X2-2 RV1 Retract input to control the
welding head.
Fault X2-3 FT1 This p_utput indicates a fault
condition.
This output is active if
Ready X2-4 EN?OOQ/Z_ is ready to weld. The
output switches off under some
fault conditions.
Contactor X2.5 MC1 This output can .be used to
control an isolation contactor.
This output indicates that the
Counter / tip counter has reached its limit or
X2-6 - - N
dress request that a tip dressing operation is
required.
This output indicates that the
Stepper X217 stepper has reached its limit.
Pre-warn X2-8 This output mdmate; that. the
stepper is close to its limit.
AV8 X2-9
AV7 X2-10
AV6 X2-11

Additional outputs that can be
AV5 X2-12 used during the weld sequence
to control valves etc.

AV4 X2-13
AV3 X2-14
AV2 X2-15
AVl X2-16

Table45: Outputs List
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7.3 Discrete Connections
The Discrete connections are wired into tBB7000v2veld timer. The schematic for all of the Discrete customer

connections are shown iRigure43.

7.3.1 Inputs
The Inputs are current sinking. Connect input-Bglv DC to activate.

Refer to thelnputssection for detailed definition of each connection.

7.3.2 Outputs
The Outputs are current sourcing. Connect the loatiMeen the output and 0V.

Refer to theOutputssection for detailed definition of each connection.

7.3.3 Analog Signals (0 to 10V)
TheEN7000vaas analog inputs and outputs. The analog connections can be useshtoolling andmonitoring analog

signals suchsan external proportional valve, or outputting a control signal to another device

The analog connection on t&N7000v2terminal connetr X5. The connections of each pin are defined @ble46.

ov 1

Analog Output (0...10V) 2
LylFf23 LyLdzi / 3
4

Ground (screen)
Table46: X5Connector

7.3.3.1 Analog Input

Analog Input is located on connecti2i®3. The pin reads an input ranging from 0 to 10 V. The use of the Analog Input is
dependent on the configuration of tHEN7000varameters. The primary use of Analog Input:

1 Force Monitoring
The default use of the Analapnnections is control anchonitor aproportional air regulator valve output or other
sensor for force monitoring. The Force Measurement must be calibrated to the external sensor. Refdfdocthe
Calibrationsection for more information.

7.3.3.2 Analog Output

The Analog Output is located on conneck&2. The pin outputs an analog signal ranging from 0 to 10 V. The Analog
Output can be used fdforce Controbr to output theCurrent Waveformmeasurement.

ForForce Contrqglthe analog output of th&N7000v2nust be set td~orce Controin the configuration. This
configuration allows th&N7000v20 drive a proportional air regulation valve. The force must be calibrated. Refer to
the Force Calibratiosection for instructions.
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ForCurrent Waveformthe analog output of th&N7000v2nust be set taCurrent Waveformin the configuration. The
analog output signal represents the measured current. Waweform 10V=parameter in the configuration must be
modified to scale the signal.

7.3.3.3 Toroid (Rogowski coil)

The connections for a toroid (Rogowski coil) are found on ectam X4 This may be used for measuring the current
(normally on the secondary side of the power transformer). The toroid can only be used witB&puotconfigurations

The toroid should be calibrated to an external meter. Refer toSheondary Measuring (TordiéRogowski cojlsection
for instructions.

If the Toroid testconfiguration parameter is set tOn, then the resistance must be in the rangel0 to 300 Ohms.
Refer to theError! Reference source not foundection for more information.

7.3.4 Discrete Connections Schematic
The physical location of the Discrete connections is showigimre43. These connections are used for wiring the Inputs

and Outputs to theEN7000v2imer.
Ethernet
: RS485 RS&232

NS
EtherNetIP
NS

EN7000 series

Figure43: Discrete Connections Labeled
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7.3.5 Softstart

Softstartis a feature that allows thEN7000v20 execute a weld program through a software command from

EtherNet/IP, MODBUS, NetFlashWSP3 Pendamtr Touch ScreerTypicdly, this is most practical in robotic cells or

with machines where a PLC controls a gun or press. It can be used during testing or calibration routines where the wel
program needs to be executed remotely.

When usingSoftSTARTthe welding electrodes must be closed and under weld force by means of a PLC, or other
external means.

DuringSoftSTARThe EN7000v2vill not output the Discrete AVVAVS8 signals to operate the valves because the discrete
STARTBignal is not present.

Examples of items typically connected to the AMY8 outputs are:

1 Any airvalve including WAV
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8 Modbus RTU

8.1 Modbus overview
Modbus is an open system and full details are freely availablenat. modbus.orgBoth MODBUS TCP/IP (Ethernet) and

MODBUS RTU (RS485) protocols are supported. Modbus TCP/leru&€2. Toactivate I/0O through eitheModbus
port: Access the contratonfigurationparameters(using WSP3, touelscreen oNetFlash) and seleain I/O source
from the Com ports as defined in tii@ble47 below.

Protocol Cable connected to
RJ45 orEN70004TS) coM1
MODBUSI CP/IP RJ45 on Ethernet/IP adapter card @ COM5
RJ45 on EN7000vZ E) COM5
MODBUSRTU DSUB9 (RIB5) COM2
Tabled47

8.2 Using dscrete outputs AV1 to AVé Fieldbus mode

Output signals are fed tboth the fieldbus and discrete outputs. However, discrete outAN4. to AV8 will only pass a
signal if the discret&TARnput is closed. To use these outputs wiamtrolling the system via a fieldbusjk the
discreteSTART input to +24V

8.3 UsingModbus-RTU on RS485 via COM2

The COM2 port on the control is a femal&Db 9way connector. The control is configuredaaslodbus slave 1/10
device and uses hatfuplex RS485 signalling\{@re topology). The tablbelow shows the pirout at the COM2
connector: Note that your bus master may haveldferent pin-out.

Pin Signal Note

1 ov Connect to common wire

2 Do not connect

3 Do not connect

4 Do not connect

5 Tx+ [ Rx+ Connect to Tx+ / RX+ wire

6 Do not connect

7 120R from Connect to pin 9 if at end of cable,
pin 5 otherwise do not connect

Do not connect
9 Tx/Rx Connect to T/ Rx wire
Table48

Note': The 120R resistor at pin 7 is provided for the purposes of line termination (LT), to psayeaitreflections on
the cable. Connect pin 7 to pin 9 ONLY at the ends of the cable.
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Using ModbusRTU on RS485 via COM2

y Master !
1
: J_ i 5V
1 D T
' M :
! 1 Pull Up
1 4 |
D1 LY T AN
LT Balanced Pair LT
DO
4 Pull Down
Common
e b e b
| i i [
1 /1 1 St
1
i : : :
| Slave 1 | }_Slaven
Figure44

8.3.1 Configuring the RS485 port

For DATA Exchangenly, Other than 1/O, lhe controls may be configureas screenshots sholelow.:

AddressThis is the Modbus address for the control. Each control must have a usiginess, in the range 1 to 247.
Baudrate: Each control on the cable should have the same baiiel, and this musinatch the setting on the bus
master. Values of@D0, 19200, 38400 and 57600 areailable.

Parity is not available This is a fixed setting in the controlEhey require thaho parity is sent. Make suréhat the bus
master is set for ngarity. The controls will not communicateevenparity or oddparity is used.

WSP3 pendant connected to CQ@\n the controt Access the Configuration menu then scroll down to COM2 and press
the RETURNutton.

<<< COoM2
MODBUS RTU SLAVE

ADDRESS: 1
BAUD: 19200

NetFlash software on aonnected PC.Connect to the control then access tB®m ports tab to adjust Address and
Baud Rate.
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15 COM ports | og

Ccom2
RS5485 (2-wire)
MODBUS-RTU (1 stop bit; no parity)y
Address 1

Baud rate 19200 ~

Touchscreen on the control (EN7000S and EN7000vES only) In the configuration menu, select COM2 to change
Address and Baud Rate

RS485 MODBUS RTU
SLAVE
Address Baud Rate
1 19200

Note: ONEN7000vZTS versions prior to V2.23, this option is missing.

If the Modbus channel is only for programming andnitoring purposes, and not for control, then set t#® source
parameter toDISCRETEr any other COM interface, as appropriate to the aggiion.

ForFIELDBUBO: in additionto dataexchange, theontrol may be configureds screenshots show below, perform
control functions (such as starting the control) via the Modboisnection, then set th&O sourceparameter to COM2
(programming and monitoringg still possible with this setting).

WSP3 pendant connected to CQ\n the controt Access the Configuration menu then scroll dowi@ SOURCE,
then use +f buttons to select COM2

SCR SELECT: DIRECT
ELECTRODES: MULTI

RETRACT: SIMPLE
I/0 SOURCE: COM2
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Using Mobus RTU with EN7000

NetFlash software on a connected P@onnect to the control then access the Configuration t8bt I/O source to

Com2

Configuration (restart if changed)

Features () standard (@) Extended

Weld type Spot ~

Retract OffiSimple ~

10 source

Line frequency O 50 Hz © 60 Hz
Touchscreen on the control (EN7080S and EN7000vES only) Access th&€onfiguration menu then scroll down and
click on COM2.

Configuration
SCR select 2nd Stage
DIRECT OFF
2nd stage Retract
Once Every Simple
Stop EOS
on fault. on fault.
Headlock |/O source
on fault. COM?2

8.4 Using Mobus RTU with EN7000
SeenextsectionREAD & WRITE DATA WITH EXTERNAL DEVICES
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Overview

9 READ & WRITE DATA WITH EXTERNAL DEVICES

9.1 Overview
TheEN7000v2velding controlcanbe integrated into an industrial automation system and controlled by an external

master device.This sectin is written for PLC programmers familiar with programming read/write messages via
MODBUS and EIP protocols.

TheEN7000v2veld controller supports MODBUS communication through Ethernet or48BSerial port.

TheEN7000vZontrol also supports the Commdndustrial Protocol (Ci9 through Ethernet/IP (EIPWith Ethernet/IP
communicatiors, the EN7000vZontrol provides full data exchange with any standard EIP device.

For information on how to configure and connect tBB7000vZontrol for your desiredommunication protocol refer
to the COMMUNICATIONS SEEE¢tion.

9.2 MODBUS
TheEN7000vMMODBUS communication exchanges both 1/0O data and the welding parameters with remote MODBUS
devices.

s~  MODBUS STANDARD
@' Modbus is an open system and the full details are freely available at
— www.modbus.org

9.2.1 Function Codes

TheEN7000vZontrol supports two MODBUS function codes as shown in the table bélote: Use of any other
MODBUSode will generate MODBUS EXCEPTIAMKe control appears to the master as a set of I/O registers. The
register addresses can be fouimdthe user manual for the control.

Function
Code
16 Write Multiple Registers | Inputs or parameters
3 ReadHolding Registers | Outputs or parameters

Table49: MODBUS Function Codes

9.2.2 Inputs
TheEN7000vZontrol accepts 2vord Input data from the Modbus Master (PLC or other Modbus devicesy

Function code 16 calWrite Multiple Registery. The Modbus addresses for the input data are Hexadecimal number
#8000 and #800{Decimal number 32768 and 32769).

The data structure of the Input data is showrilable50.
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MODBUS
Variable Address Description
WORD
Write inputs %QWO0 ARRAY Write multiple registers
[0.1]
Write inputs [0] %QWO WORD WRITE 16#8000 (= 32768)
Start Bit 0 %QX0.0 BOOL
Weld on Bit 1 %QX0.1 BOOL
Stop Bit 2 %QX0.2 BOOL
Transformer thermal | Bit3 %QX0.3 BOOL
2nd stage Bit 4 %QX0.4 BOOL
Retract Bit5 %QX0.5 BOOL
Reset fault Bit 6 %QX0.6 BOOL
Reset counter Bit 7 %QX0.7 BOOL
Reset stepper Bit 8 %QX1.0 BOOL
Reserved Bit 9 %QX1.1 BOOL
Reserved Bit 10 %QX1.2 BOOL
Reserved Bit 11 %QX1.3 BOOL
Reserved Bit 12 %QX1.4 BOOL
Reserved Bit 13 %QX1.5 BOOL
Reserved Bit 14 %QX1.6 BOOL
Reserved Bit 15 %QX1.7 BOOL
Write inputs [1] %QW?2 WORD WRITE 16#8001 (= 32769)
P1 Bit 0 %QX2.0 BOOL
P2 Bit 1 %QX2.1 BOOL
P4 Bit 2 %QX2.2 BOOL
P8 Bit 3 %QX2.3 BOOL
P16 Bit 4 %QX2.4 BOOL
P32 Bit 5 %QX2.5 BOOL
P64 Bit 6 %QX2.6 BOOL
P128 Bit 7 %QX2.7 BOOL
Reserved Bit 8 %QX3.0 BOOL
Reserved Bit 9 %QX3.1 BOOL
Reserved Bit 10 %QX3.2 BOOL
Reserved Bit 11 %QX3.3 BOOL
Reserved Bit 12 %QX3.4 BOOL
Reserved Bit 13 %QX3.5 BOOL
Reserved Bit 14 %QX3.6 BOOL
Reserved Bit 15 %QX3.7 BOOL

Table50: EN7000v2nput Data Structure

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

d del 000v2 141|Page
—-— Product Model: EN7 \
MON Firmware Version: 2.27 August 23| DocNo 700257




READ & WRITE DATA WITH EXTERNAL DEVICES

MODBUS

9.2.3 Outputs
The Modbus Master (PLC or the other Modbus devices) can redeNAOOOVD 2 y (i NB f Q& 2 dafingldzé & G |

Function code 3 calRead Holding RegisteysThe Modbus addresses for the output data are Hexadecimal number
#9000 to #9017 (Decimal numbed&64 to 36887).

NOTEDiscrete Outputs in Fieldbus Mod@odbus, ModbusRTU, or Etheret IP)Output signals are fed to both the
fieldbus and discrete outputs. However, discrete outpitsl to AV8 will only pass a signal if the discBIARThput is
closed. To use these outputs whearontrolling the system via a fieldbus, link the discr8iARThputto +24V.

The data structure of th®utputdata is shown ifable51.

Variable Channel Address Type Description
WORD
Read outputs %IWO0 ARRAY Read holding registers
[0..23]
Read outputs [0] %IW0 WORD READ 16#9000 (= 36864)
EOS Bit 0 %IX0.0 BOOL
HAV Bit 1 %I1X0.1 BOOL
Fault Bit 2 %1X0.2 BOOL
Ready Bit 3 %I1X0.3 BOOL
Contactor Bit 4 %I1X0.4 BOOL
Counter Bit 5 %I1X0.5 BOOL
Stepper Bit 6 %I1X0.6 BOOL
Prewarn Bit 7 %I1X0.7 BOOL
AV8 Bit 8 %IX1.0 BOOL
AV7 Bit 9 %IX1.1 BOOL
AV6 Bit 10 %I1X1.2 BOOL
AV5 Bit 11 %I1X1.3 BOOL
AV4 Bit 12 %IX1.4 BOOL
AV3 Bit 13 %IX1.5 BOOL
AV2 Bit 14 %I1X1.6 BOOL
AVl Bit 15 %IX1.7 BOOL
Read outputs [1] %IW2 WORD READ 16#9001 (= 36865)
Start Bit 0 %I1X2.0 BOOL h %QX0.0
Weld on Bit 1 %IX2.1 BOOL h %QX0.1
Stop Bit 2 %I1X2.2 BOOL h %QX0.2
Transformer thermal Bit 3 %IX2.3 BOOL h %QX0.3
2nd stage Bit 4 %IX2.4 BOOL h %QX0.4
Retract Bit 5 %IX2.5 BOOL h %QX0.5
Reset fault Bit 6 %I1X2.6 BOOL h %QX0.6
Reset counter Bit 7 %IX2.7 BOOL h %QX0.7
Reset stepper Bit 8 %I1X3.0 BOOL h %QX1.0
Reserved Bit 9 %IX3.1 BOOL
Reserved Bit 10 %I1X3.2 BOOL
Reserved Bit 11 %I1X3.3 BOOL
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Variable Address Description
Reserved Bit 12 %I1X3.4 BOOL
Reserved Bit 13 %IX3.5 BOOL
Reserved Bit 14 %I1X3.6 BOOL
Reserved Bit 15 %IX3.7 BOOL

Read outputs [2] | %IW4 WORD READ 16#9002 (= 36866)

Start Bit O %IX4.0 BOOL h discrete input Start
Weld on Bit 1 %IX4.1 BOOL h discrete input Weld on
Stop Bit 2 %IX4.2 BOOL h discrete input Stop
Thermal Bit 3 %IX4.3 BOOL h discrete input Thermal
2nd stage Bit 4 %IX4.4 BOOL h discrete input 2nd stage
Retract Bit 5 %IX4.5 BOOL h discrete input Retract
Reset fault Bit 6 %I1X4.6 BOOL h discrete input Reset fault
Reset counter Bit 7 %IX4.7 BOOL h discrete input Reset counter
Reset stepper Bit 8 %IX5.0 BOOL h discrete input Reset stepper
Reserved Bit 9 %IX5.1 BOOL
Reserved Bit 10 %IX5.2 BOOL
Reserved Bit 11 %IX5.3 BOOL
Reserved Bit 12 %IX5.4 BOOL
Reserved Bit 13 %IX5.5 BOOL
Reserved Bit 14 %IX5.6 BOOL
Reserved Bit 15 %IX5.7 BOOL
Analog input (mV) Read outputs [3] %IW6 WORD READ 16#9003 (= 36867)
Analog output(mV) Read outputs [4] %IW8 WORD READ 16#9004 (= 36868)
%conduction Read outputs [5] %IW10 WORD READ 16#9005 (= 36869)
Reserved Read outputs [6] %IW12 WORD READ 16#9006 (= 36870)
Reserved Read outputs [7] %IW14 WORD READ 16#9007 (= 36871)
Status register 0 Read outputs [8] %IW16 WORD READL6#9008 (= 36872)
Stop Bit 0 %I1X16.0 BOOL Bit 0
Sync. error Bit 1 %I1X16.1 BOOL Bit1
Retract not ready Bit 2 %IX16.2 BOOL Bit 2
SCR hot Bit 3 %IX16.3 BOOL Bit 3
Transformer hot Bit 4 %IX16.4 BOOL Bit 4
Pilot fault Bit 5 %IX16.5 BOOL Bit 5
Restart required Bit 6 %I1X16.6 BOOL Bit 6
Headlock Bit 7 %IX16.7 BOOL Bit 7
Toroid shortcircuit Bit 8 %IX17.0 BOOL Bit8
Toroid opencircuit Bit 9 %IX17.1 BOOL Bit9
Reserved Bit 10 %IX17.2 BOOL
Reserved Bit 11 %IX17.3 BOOL
Reserved Bit 12 %IX17.4 BOOL
Reserved Bit 13 %IX17.5 BOOL
Reserved Bit 14 %IX17.6 BOOL
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Variable Address Description

Test mode Bit 15 %IX17.7 BOOL Bit 15
Status register 1 Read outputs [9] %IW18 WORD READ 16#9009 86873)
Start on Bit 0 %I1X18.0 BOOL Bit 16
Weld off Bit 1 %I1X18.1 BOOL Bit 17
Program inhibited Bit 2 %IX18.2 BOOL Bit 18
Output fault Bit 3 %I1X18.3 BOOL Bit 19
Reserved Bit 4 %I1X18.4 BOOL
Too many links Bit 5 %IX18.5 BOOL Bit 21
Bad link Bit 6 %I1X18.6 BOOL Bit 22
Maximum current Bit 7 %I1X18.7 BOOL Bit 23
Toroid over range Bit 8 %I1X19.0 BOOL Bit 24
CT over range Bit 9 %I1X19.1 BOOL Bit 25
Reserved Bit 10 %I1X19.2 BOOL
Reserved Bit 11 %I1X19.3 BOOL
Reserved Bit 12 %I1X19.4 BOOL
Reserved Bit 13 %I1X19.5 BOOL
Reserved Bit 14 %IX19.6 BOOL
Reserved Bit 15 %IX19.7 BOOL
Status register 2 Read outputs [10] | %IW20 WORD READ 16#900A (= 36874)
Low force Bit 0 %IX20.0 BOOL Bit 32
High force Bit 1 %I1X20.1 BOOL Bit 33
Low precurrent Bit 2 %I1X20.2 BOOL Bit 34
High precurrent Bit 3 %I1X20.3 BOOL Bit 35
Low main current Bit 4 %I1X20.4 BOOL Bit 36
High main current Bit 5 %I1X20.5 BOOL Bit 37
Low postcurrent Bit 6 %I1X20.6 BOOL Bit 38
High postcurrent Bit 7 %I1X20.7 BOOL Bit 39
No 2nd stage Bit 8 %I1X21.0 BOOL Bit 40
No force Bit 9 %IX21.1 BOOL Bit 41
Low conduction(shunt) Bit 10 %IX21.2 BOOL Bit 42
Highconduction(wear) Bit 11 %IX21.3 BOOL Bit 43
Reserved Bit 12 %I1X21.4 BOOL
Reserved Bit 13 %IX21.5 BOOL
Reserved Bit 14 %I1X21.6 BOOL
Reserved Bit 15 %IX21.7 BOOL
Status register 3 Read outputs [11] | %IW22 WORD READL6#900B (= 36875)
End of count O Bit 0 %I1X22.0 BOOL Bit 48
End of count 1 Bit 1 %1X22.1 BOOL Bit 49
End of count 2 Bit 2 %1X22.2 BOOL Bit 50
End of count 3 Bit 3 %IX22.3 BOOL Bit 51
End of count 4 Bit 4 %I1X22.4 BOOL Bit 52
End of count 5 Bit 5 %IX22.5 BOOL Bit 53
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Variable Address Description

End of count 6 Bit 6 %I1X22.6 BOOL Bit 54
End of count 7 Bit 7 %I1X22.7 BOOL Bit 55
Reserved Bit 8 %I1X23.0 BOOL

Reserved Bit 9 %I1X23.1 BOOL

Reserved Bit 10 %I1X23.2 BOOL

Reserved Bit 11 %I1X23.3 BOOL

Reserved Bit 12 %I1X23.4 BOOL

Reserved Bit 13 %I1X23.5 BOOL

Reserved Bit 14 %I1X23.6 BOOL

Reserved Bit 15 %I1X23.7 BOOL

Status register 4 Read outputs [12] | %IW24 WORD READ 16#900C (= 36876)
End of electrode 0 Bit 0 %I1X24.0 BOOL Bit 64
End of electrode 1 Bit 1 %1X24.1 BOOL Bit 65
End of electrode 2 Bit 2 %1X24.2 BOOL Bit 66
End of electrode 3 Bit 3 %1X24.3 BOOL Bit 67
End of electrode 4 Bit 4 %I1X24.4 BOOL Bit 68
End of electrode 5 Bit 5 %IX24.5 BOOL Bit 69
End of electrode 6 Bit 6 %IX24.6 BOOL Bit 70
End of electrode 7 Bit 7 %I1X24.7 BOOL Bit 71
Reserved Bit 8 %IX25.0 BOOL

Reserved Bit 9 %I1X25.1 BOOL

Reserved Bit 10 %I1X25.2 BOOL

Reserved Bit 11 %I1X25.3 BOOL

Reserved Bit 12 %IX25.4 BOOL

Reserved Bit 13 %IX25.5 BOOL

Reserved Bit 14 %I1X25.6 BOOL

Reserved Bit 15 %IX25.7 BOOL

Status register 5 Read outputs [13] | %IW26 WORD READ 16#900D (= 36877)
Tip dress 0 Bit 0 %I1X26.0 BOOL Bit 80
Tip dress 1 Bit 1 %I1X26.1 BOOL Bit 81
Tip dress 2 Bit 2 %I1X26.2 BOOL Bit 82
Tip dress 3 Bit 3 %I1X26.3 BOOL Bit 83
Tip dress 4 Bit 4 %I1X26.4 BOOL Bit 84
Tip dress 5 Bit 5 %I1X26.5 BOOL Bit85
Tip dress 6 Bit 6 %I1X26.6 BOOL Bit 86
Tip dress 7 Bit 7 %IX26.7 BOOL Bit 87
Reserved Bit 8 %I1X27.0 BOOL

Reserved Bit 9 %IX27.1 BOOL

Reserved Bit 10 %IX27.2 BOOL

Reserved Bit 11 %I1X27.3 BOOL

Reserved Bit 12 %IX27.4 BOOL

Reserved Bit 13 %IX27.5 BOOL
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Variable Address Description
Reserved Bit 14 %I1X27.6 BOOL
Reserved Bit 15 %IX27.7 BOOL
Status register 6 Read outputs [14] | %IW28 WORD READ 16#900E (= 36878)
Prewarn 0 Bit O %I1X28.0 BOOL Bit 96
Prewarn 1 Bit 1 %I1X28.1 BOOL Bit 97
Prewarn 2 Bit 2 %I1X28.2 BOOL Bit 98
Prewarn 3 Bit 3 %I1X28.3 BOOL Bit 99
Prewarn 4 Bit 4 %I1X28.4 BOOL Bit 100
Prewarn 5 Bit 5 %I1X28.5 BOOL Bit 101
Prewarn 6 Bit 6 %I1X28.6 BOOL Bit 102
Prewarn 7 Bit 7 %I1X28.7 BOOL Bit 103
Reserved Bit 8 %I1X29.0 BOOL
Reserved Bit 9 %I1X29.1 BOOL
Reserved Bit 10 %I1X29.2 BOOL
Reserved Bit 11 %I1X29.3 BOOL
Reserved Bit 12 %IX29.4 BOOL
Reserved Bit 13 %IX29.5 BOOL
Reserved Bit 14 %IX29.6 BOOL
Reserved Bit 15 %IX29.7 BOOL
Status register 7 Read outputs [15] | %IW30 WORD READ 16#900F (= 36879)
Reserved Bit 0 %I1X30.0 BOOL
Reserved Bit 1 %I1X30.1 BOOL
Reserved Bit 2 %I1X30.2 BOOL
Reserved Bit 3 %I1X30.3 BOOL
Reserved Bit 4 %I1X30.4 BOOL
Reserved Bit 5 %I1X30.5 BOOL
Reserved Bit 6 %I1X30.6 BOOL
Reserved Bit 7 %IX30.7 BOOL
Reserved Bit 8 %IX31.0 BOOL
Reserved Bit 9 %I1X31.1 BOOL
Reserved Bit 10 %I1X31.2 BOOL
Reserved Bit 11 %I1X31.3 BOOL
Reserved Bit 12 %I1X31.4 BOOL
Reserved Bit 13 %IX31.5 BOOL
Reserved Bit 14 %IX31.6 BOOL
Reserved Bit 15 %IX31.7 BOOL
Pre-heat current (A) Read outputs [16] | %IW32 DWORD READ 16#9010 (= 36880)
Main current (A) Read outputs [18] | %IW36 DWORD READ 16#9012 (= 36882)
Postheat current (A) Read outputs [20] | %IW40 DWORD READ 16#9014 (= 36884)
Program number Read outputs [22] | %IW44 WORD READ 16#9016 (= 36886)
Forcé Read outputs [23] | %IW46 WORD READ 16#9017 (= 36887)

Lvalue is multiplied by the scale factor (898.88 for kN or 4 for Ibf)
Table51: Output Data Structure
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9.2.4 Programming Parameters

TheEN7000vZontrol can exchangprogramparameter data with Modbus master devices. The Modbus Master devices

read theprogramdata from the control through Modbus Function codedlandwrite the programdata to the control
through Modbus Function code 16 call.

Theprogramdata include 256 Weldingorograms Parameterdata for 8Electrodesand Calibration data for 8 welding
electrodesas well aghe Control Configuration data. The Modbus addresses opthgramdata are shown on the
following Table52.

Variable

Weld programs

Address

Description

256 x 64 WORDS

Weld program 0

16#0000 (= 0)

WORD ARRAY [0..63]

Weld program 1

16#0040 (= 64)

WORD ARRAY [0..63]

Weld program 2

1640080 (= 128)

WORD ARRAY [0..63]

Weld program 3

16#00C0 (= 192)

WORD ARRAY [0..63]

X

X

X

Weld program 254

16#3F80 (= 16256)

WORD ARRAY [0..63]

Weld program 255

16#3FCO (= 16320)

WORD ARRAY [0..63]

Weld program extensions

256 x 16 WORDS

Weld program 0 extension

1647000 (= 28672)

WORD ARRAY [0..15]

Weld program 1 extension

16#7010 (= 28688)

WORD ARRAY [0..15]

Weld program 2 extension

16#7020 (= 28704)

WORD ARRAY [0..15]

Weld program Zxtension

1647030 (= 28720)

WORD ARRAY [0..15]

X

X

X

Weld program 254 extensio

16#7FEO (= 32736)

WORD ARRAY [0..15]

Weld program 255 extensio

16#7FFO (= 32752)

WORD ARRAY [0..15]

Electrodes 8 x 64 WORDS
Electrode 0 16#4000 (= 16384) WORD ARRAY [0..63]

Electrode 1 16#4040 (= 16448) WORD ARRAY [0..63]

Electrode 2 16#4080 (= 16512) WORD ARRAY [0..63]

Electrode 3 16#40C0 (= 16576) WORD ARRAY [0..63]

Electrode 4 16#4100 (= 16640) WORD ARRAY..63]

Electrode 5 16#4140 (= 16704) WORD ARRAY [0..63]

Electrode 6 16#4180 (= 16768) WORD ARRAY [0..63]

Electrode 7 16#41C0 (= 16834) WORD ARRAY [0..63]

Calibration 8 x 64 WORDS
Calibration 0 16#5000 (= 20480) WORD ARRAW..63]

Calibration 1 16#5040 (= 20544) WORD ARRAY [0..63]

Calibration 2 16#5080 (= 20608) WORD ARRAY [0..63]

Calibration 3 16#50C0 (= 20672) WORD ARRAY [0..63]

Calibration 4 16#5100 (= 20736) WORD ARRAY [0..63]

ENTRON.
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Variable Address Description
Calibration 5 16#5140 (= 20800) WORD ARRAY [0..63]
Calibration 6 16#5180 (= 20864) WORD ARRAY [0..63]
Calibration 7 16#51C0 (= 20928) | WORD ARRAY [0..63]
Configuration 1 x 64 WORDS
Configuration 16#6000 (= 24576) WORD ARRAY..63]

Table52: Modbus Programming Parameters

CAUTION! CAUTION!
Modbus users updating firmware from version 2.09 to 2.10 will need to review the RAM
A registers now used by the Weld Program Extensions. The new resgist&&#&ier to
Q 16#7FFO0 as defined in the Weld Program Extensions section of Table 51: Modbus
Programming parameters.
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9.2.4.1 Weld Program Parameters

TheEN7000vZontrol has 256 weld program#sTable53 shows, Parameter®r weld prograns 0 through 255 are
mapped to addresses (Hexadecimal numdg#0000 i 3FFF. Each weld program (schedut&cupiess4 wordsof

data. Weld program O starts at addre$6#0000 and ends at addresk6#003F , then each subsequent schedule uses
the next64-word addresseswith the last schedule using addre$6#3FCO- 3FFF. The address offset of each
parameter in the weld programs can be fouindlrable53.

FAaSR 2y (GKS 02@S RSAONARLIIAZ2YS (GKS F2tt26Ay 33 Sljdzk (A:
Equation 1:

t | NJ Y &dd@édyBtart address (0000) + [Weld program number x 64] + Parameter
address offset in Weld program

For example, to obtain the address of Main current of weld program 5, calculation will be:
Start address =0000
Weld program number =5

Main current address offset in scheduld 2

Address of Main current of Weld program 600 + [5x64] + 12 =332 (Hexadecimal
number address is 16#014C)

Variable Channel Address offset Type Description
Weld program %IWO0 WORD ARRAY [0..63]
Attributes Weld program [0] %IWO0 WORD
Pre heat Bit 0 %IX0.0 BOOL 0=off, 1=0on
Post heat Bit 1 %IX0.1 BOOL 0=off, 1=0on
. 00 =PHAmMode
0,
Premode Bit 2 %1X0.2 BOOL 01= CRmode
Bit 3 %IX0.3 BOOL
. 00 =PHAmMode
0,
Mainmode Bit 4 %1X0.4 BOOL 01= C&mode
Bit 5 %I1X0.5 BOOL
. 00 =PHAmMode
0,
Postmode Bit 6 %1X0.6 BOOL 01= C&mode
Bit 7 %I1X0.7 BOOL
Link mode Bit 8 %IX1.0 BOOL O0=off, 1=o0n
Repeat / Rolpot Bit 9 %IX1.1 BOOL  0=off, 1=on
mode
Wait force Bit 10 %IX1.2 BOOL O0=off, 1=o0n
Force profile Bit 11 %IX1.3 BOOL 0=off, 1=0n
Test force Bit 12 %IX1.4 BOOL 0=off, 1=o0n
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Variable Address offset Description

Test precurrent Bit 13 %IX1.5 BOOL 0=off, 1=0on

Test main current Bit 14 %I1X1.6 BOOL 0=off, 1=o0n

Test postcurrent Bit 15 %IX1.7 BOOL 0=off, 1=0n

Presqueeze time Weld program [1] %IW1 WORD : 0¢99

Squeeze time Weld program [2] %IW2 WORD : 0¢99

Pre-heat time Weld program [3] %IW3 WORD : 0¢99

Pre-heat(PHA) Weld program [4] %IW4 WORD : 0¢999 (x10)

Pre-heat(CCRj Weld program [5] %IW5 WORD : 0¢999 (x10)

Precurrent Weld program [6] %IW6 DWORD: 0¢ 500000

Cooll time Weld program [8] %IW8 WORD : 0¢99

Main heat time Weld program [9] %IW9 WORD : 0¢99

Main heat(PHA) Weld program [10] %IW10 WORD | 0¢999 (x10)

Main heat(CCRj Weld program [11] %IW11 WORD | 0¢999 (x10)

Main current Weld program [12] %IW12 DWORD: 0¢ 500000

Cool2 time Weld program [14] %IW14 WORD : 0¢99

Pulsations Weld program [15] %IW15 WORD : 1¢99

Postheat time Weld program [16] %IW16 WORD : 0¢99

Postheat(PHA) Weld program [17] %IW17 WORD : 0¢999 (x10)

Postheat (CCRj Weld progran{18] %IW18 WORD : 0¢999 (x10)

Postcurrent Weld program [19] %IW19 DWORD: 0¢ 500000

Hold time Weld program [21] %IW21 WORD : 0¢99

Off time Weld program [22] %IW22 WORD : 0¢99

Upslope time Weld program [23] %IW23 WORD : 0¢99

Downslope time Weld program [24] %IW24 WORD : 0¢99

Squeeze valvés Weld program [25] %IW25 WORD

Preheat valves Weld program [26] %IW26 WORD

Cooll valves Weld program [27] %IW27 WORD

Upslope valvés Weld program [28] %IW28 WORD

Main heat valve’s Weld program [29] %IW29 WORD

Cool2 valves Weld program [30] %IW30 WORD

Downslope valvés Weld program [31] %IW31 WORD

Postheat valves Weld program [32] %IW32 WORD

Hold valves Weld program [33] %IW33 WORD

Off valve$ Weld program [34] %IW34 WORD
Weld program [nn] %IXnn.0.0 BOOL AV1 state 1 = ON
Weld program [nn] %IXnn.0.1 BOOL AV2 state 1 = ON
Weld program [nn] %IXnn.0.2 BOOL AV3 state 1 = ON
Weld program [nn] %IXnn.0.3 BOOL AV4 state 1 = ON
Weld program [nn] %I1Xnn.0.4 BOOL AV5 state 1 = ON
Weld program [nn] %I1Xnn.0.5 BOOL AV6 state 1 = ON
Weld program [nn] %I1Xnn.0.6 BOOL AV7 state 1 = ON
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Variable Address offset Description
Weld program [nn] %IXnn.0.7 BOOL AV8 state 1 = ON
Squeeze force Weld program [35] %IW35 WORD : 0¢3276%7
Pre-heat force Weld program [36] %IW36 WORD : 0¢ 32767
Cool force Weld program [37] %IW37 WORD : 0¢ 32767
Upslope force Weld program [38] %IW38 WORD : 0¢ 32767
Main heat force Weld program [39] %IW39 WORD : 0¢ 32767
Cool2 force Weld program [40] %IW40 WORD : 0¢ 32767
Downslope force Weld program [41] %IW41 WORD : 0¢3276%7
Postheat force Weld program [42] %IW42 WORD : 0¢3276%7
Hold force Weld program [43] %IW43 WORD : 0¢3276%7
Off force Weld program [44] %IW44 WORD | 0¢3276%7
Force low limit Weld program [45] %IW45 WORD : 0¢99
Force high limit Weld program [46] %IW46 WORD : 0¢99
Selected WAV Weld progran{47] %IW47 WORD : 0¢7
Current low limit Weld program [48] %IW48 WORD : 0¢99
Current high limit Weld program [49] %IW49 WORD : 0¢99
Selected electrode Weld program [50] %IW50 WORD : 0¢7
Linked program Weld program [51] %IW51 WORD : 0¢255
Reserved Weld program [52] %IW52 WORD
Reserved Weld program [53] %IW53 WORD
Reserved Weld program [54] %IW54 WORD
Reserved Weld program [55] %IW55 WORD
Reserved Weld program [56] %IW56 WORD
Reserved Weld program [57] %IW57 WORD
Ghontor, Weld program [58] %IW58 WORD | 0¢99 %
oMontor Weld program [59] 9%IW59 WORD  0¢99 %
Reserved Weld program [60] %IW60 WORD
Attributes? Weld program [61] %IW61 WORD
Inhibited Bit 0 %IX61.0 BOOL 0 = enable,1 = inhibit
CGMonitor Shunt enable Bit 1 %IX61.1 BOOL 0=off, 1=o0n
CGMonitor Wear enable Bit 2 %IX61.2 BOOL 0=off, 1=o0n
Retry Bit 3 %IX61.3 BOOL 0=off, 1=0n
Motor valves Weld program [62] %IW62 WORD
Seam balance Weld program [63] %IW63 WORD : 0¢ 200 (0g 20.0%
1 AUX Valve Access Turn ON starting on any timed interval aftSdRieeze.
2 Divide value by 898.99 for kN. Divide value by 4 for Ibf
3 Controls the initial heat at the start of weld. CCR regulation will then adjust the heat
based on measured current.

Table53: Weld Program Parameter Dattructure
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9.2.4.2 Weld Program Extension (Fordeelay) Valve Parameters

AValve ONlelay(Forge delayinay be applied to any of the AUX valves. The dedayns at the interval on which the

valve is assignedThe actual turron time is delayed by the time valire cyclesntered in the delay parametdor any

valve For example AUX3 valve is set to turn on at the START of Main Heat, and Delay time is set to 3 cycles. The val
will turn ON3 cyclesafter Main Heat begis.

Variable Addressoffset Type Description
Weld program WORD
. %IWO0 ARRAY

extension [0..15]

. Weld program
AV1 delay time . %IWO0 WORD 06999

extension|[O]

. Weld program

AV2 delay time %IW1 WORD : 00999

extension[1]

. Weld program
AV3 delay time . %IW2 WORD 00999
extension|[2]

. Weld program
AV4 delay time . %IW3 WORD 00999
extension[3]

. Weld program
AV5 delay time . %IW4 WORD 00999
extension[4]

. Weld program
AV6 delay time . %IW5 WORD 00999
extension[5]

Weld program

AV7 delay time . %IW6 WORD 006999
extension[6]
. Weld program
AV8 delay time ) %IW7 WORD | 006999
extension[7]

Weld program
extension[8] -[15]
Table54: Weld Program Forge Valve Delay Time Parameters

Reserved
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9.2.4.3 ElectrodeManagementParameters

TheEN7000vZontrol supports up to 8 electrodes and each electrode has itsgavameters AsTable55 shows,
Parameterdor Electrodes O through 7 are mapped todaresses 16384 16895 (Hexadecimal numb&6#4000 i

41FF). Theparameterdata for each electrodeccupies4 words 9 f SOGNRB RS nQa RIFGE adl NI a
(16#4000 ) and ends at address 164416¢403F ), then each subsequerlectrodeusesthe next 64-word bank with

St SOUNRBRS 71 Q& RI 416898644 ¢CH- 41AFR NI address affyebol eagtarameterin Electrode
parameter set can be found ifable55.

tKS T2f¢ 20AYy 3 Slj dzt [37\2)/ 69 lj dzI [37\2)/ HO Aa dzaSR (2 OF f Od«
Equation 2:

t I NI YS{ S NIStart dddReRINIH48E) + [Electrode number x 64]

+ Parameter address offset in Electrode parameter set

For example,d obtain the address dfounterof Electrode 5the calculation will be:

Start address =16384

Electrode number =5

Counteraddress offset in Electrode parameter set = 2

Address offounterof Electrode 5 46384 + [5x64] + 2

=16706 (Hexadecimal number address is 16#4142)
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Variable Channel AlEITEEE Description
offset
Electrode %IWO0 ;’(\)/%Rsl]j ARRAY
Attributes Electrode [0] %IWO0 WORD
Enable counter Bit 0 %I1X0.0 BOOL 0=off, 1=o0n
Enable tipdress Bit 1 %I1X0.1 BOOL 0 =off, 1L=0n
Enable stepper Bit 2 %IX0.2 BOOL 0=off, 1=0n
Stop at endcount Bit 3 %IX0.3 BOOL 0=off, 1=0n
Stop at endstep Bit 4 %IX0.4 BOOL 0=off, 1=0n
Transformer Electrode [1] %IW1 WORD 0¢g7
Counter Electrode [2] %IW2 WORD 0¢ 9999
Endcount Electrode [3] %IW3 WORD 0¢ 9999
Dressings done Electrode [4] %IW4 WORD 069999
Max dressings Electrode [5] %IW5 WORD 0¢ 9999
Stepper spots done: Electrode [6] %IW6 DWORD Read only
Stepper % done Electrode [8] %IW8 WORD Read only
Stepper reset to Electrode [9] %IW9 WORD 0¢ 9999
Stepper spots Electrode [10..19] %IW10..19 WORD 0¢ 9999
Stepper delta H Electrode [20..29] %IW20..29 WORD 0¢ 500 (% x 10)
Stepper delta | Electrode [30..39] %IW30..39 WORD 0¢ 500 (% x 10)
Reserved Electrode [40]63]

Table55: Electrode Parameters Dat8tructure
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9.2.4.4 Calibration Parameters

The EN7000v2 control supports a set of calibration parametenggfao 8 transformers associated with up&o
electrodes

Similar to Electrodenanagementlata, Calibration parameters for Electrode 0 through 7 are mappedidresses

20480 20991 (Hexadecimal numb&6#5000 7 51FF). The Calibration parameters for each electrode includes 64
wordsdata.9 f SOGNRRS nQa LI NI YS i683000 ) and éndNdi adtiréss 2053B@EI3E fithem n ny n
each subsequent Calibratiqparameter set uses neg-wordblockk A G K St SOGNRRS t@a RIFGLF
20991 (6#51CO0- 51FF). The address offset of each parameter in Calibration parameter set can be fotiall@56.

¢KS Slidz §A2y 69ljdzk A2y o0 A& dzaSR G2 OFftOdzA FGS I LI NI
Equation 3:

t I NI Y S S NIStart ddiReRNED4A8A) + [Electrode number x 64]

+ Parameter address offset in Calibration parameter set
For example, to obtain the address of Toroid (Rogowski coil) sensitivity of Electrode 5, calculation will be:

Start address =20480

Electrode number =5

Toroid sensitivity address offset in Calibration parameter sk =

Address of Toroid sensitivity of Electrode 80480 + [5x64] + 10

= 20810 (Hexadecimal number addressG8514A)
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Variable Channel elEliEes Description
offset
Calibration %IWO0 E/(\)/%F;;D ARRA
Power Factor Calibration [0] %IWO0 WORD 0¢ 86 (x100)
A out X1 Calibration [1] %IW1 WORD 0¢ 10000 mV
AoutVYl Calibration [2] %IW2 WORD 0¢ 32767
A out X2 Calibration [3] %IW3 WORD 0¢ 10000 mV
Aout Y2 Calibration [4] %IWA4 WORD 0¢ 32767
Ain X1 Calibration [5] %IW5 WORD 0¢ 10000 mV
AinY1l Calibration [6] %IW6 WORD 0¢ 32767
Ain X2 Calibration [7] %IW7 WORD 0¢ 10000 mV
AinY2 Calibration [8] %IW8 WORD 0¢ 32767
CTsensitivity Calibration [9] %IW9 WORD 1¢ 60000 mV/KA
Toroid sensitivity Calibration [10] %IW10 WORD 1¢ 60000 mV/kKA
0 =off
Convert CT Calibration [11] %IW11 WORD 1= use 2points
2= use turns ratio
CT X1 Calibration [12] %IW12 DWORD 0¢ 32000
CT Y1 Calibration [14] %IW14 DWORD 0¢ 500000
CT X2 Calibration [16] %IW16 DWORD 0¢ 32000
CT Y2 Calibration [18] %IW18 DWORD 0¢ 500000
CT max Calibration [20] %IW20 DWORD Read only
Turns ratio Calibration [22] %IW22 WORD 1¢999
CCR gain Calibration [23] %IW23 WORD 1¢10
Phase B adjust Calibration [24] %IW24 WORD -99¢ 99%
Phase C adjust Calibration [25] %IW25 WORD -99¢ 99%
Analog control
mode max current Calibration [B] %IWD DWORD 0-500000
(for 10V input)
Toroid factor Calibration 28] %IW\28 WORD 1¢10
Analog control
mode min current Calibration 29| %IW29 DWORD 0-500000
(for OV inpuj
Reserved Eézl]ibration [3]-

Table56: Calibration Parameters Data Structure
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9.2.4.5 Configuration Parameters

Configuration data of th&N7000vZontrol includes 64 parameters Each parameter takes-vord. The data are
mapped to addresses 2457&@5087 (Hexadecimal numb&6#6000 i 61FF). The description of each Configuration
parameter can be found imable57.

Variable Channel Description
Configuration %IWO0 WORD ARRAY [0..63]
) . 0 = spot
0,
Weld type Configuration[0] %IWO0 WORD 1 = seam
Configuration[1] %IW1 WORD
. 00 = none
Bit 0 %I1X1.0 BOOL _
Bit 1 %IX11 BOOL 01 :before Squeeze
10 = after Squeeze
Second stage Bit 2 %IX1.2 BOOL Reserved
0 = check first
Bit 3 %IX1.3 BOOL program
1 = check every
program
0 = simple
Retract Configuration[2] %IW2 WORD 1 = hilft plus
2 = hilift minus
3 =maintained
Sensor Configuration[3] %IW3 WORD o=cT .
1 =toroid
) ) 0=50Hz
Frequency Configuration[4] %IW4 WORD
1=60Hz
Units Configuration[5] %IW5 WORD 0 f metnc_
1 = imperial
) . 0 = single
Electrodes Configuration[6] %IW6 WORD :
1 =multi
Fault Configuration[7] %IW7 WORD
Stop Bit 0 %IX7.0 BOOL 1 = stop on fault
EOS Bit 1 %IX7.1 BOOL 1 =EOS on fault
Headlock Bit 2 %IX7.2 BOOL 1 = headlock ofault
Contactor Configuration[8] %IW8 WORD é —zggﬁseconds
Program select Configuration[9] %IW9 WORD 0 i _extemal
1 =internal
Internal prog Configuration[10] %IW10 WORD 0-255
0 = discrete
1 =MODBUS COMO
2 = MODBUS COM1
3 =MODBUS COM2
I/O source Configuration[11] %IW11 WORD 4 =nla
5 =MODBUS COM4
6 = MODBUS COM5
7 = EtherNet/IP
COM7
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Variable Channel eITEES Description
offset
0 =direct (- 4 SCRs)
SCR select Configuration[12] %IW12 WORD 1 =encoded (§ 8 SCRs)
2 = 3phase
COM2 address Configuration[13] %IW13 WORD 1-247
0 =9600
COM2 baud rate Configuration[14] %IW14 WORD ; z ;Zigg
3 =57600
g;‘;f:;cree” Configuration[15]  %IW15 WORD o ':t(t)fgtte g
Adapter code Configuration[16] %IW16 WORD
er:ac't‘i’gno“tp“t Configuration[17] = %IW17 WORD 2 Z I/(\:;(\:/Zform
/S\C”;f?l%”\t/pg; Configuration[18] | %IW18 DWORD 0¢ 500 kA
0 = off
1 = keyswitch
Security? Configuration[20] %IW20 WORD 2="PIN on WSP3
3 = PIN ortouchscreen
4 = PIN on both
Security timeoug Configuration[21] %IW21 WORD 0¢ 10 minutes
Security PIN® Configuration[22] %IW22 WORD 1000- 9999
Security PINZ Configuration[23] %IW23 WORD 1000- 9999
Security PIN2 Configuration[24] %IW24 WORD 1000- 9999
Security PIN3 Configuration[25] %IW25 WORD 1000- 9999
Security PINZ Configuration[26] %IW26 WORD 1000- 9999
IP address (msB) Configuration[27] %IW27 WORD 0-255
IP addres$ Configuration[28] %IW28 WORD 0-255
IPaddress Configuration[29] %IW29 WORD 0-255
IP address (IsB) Configuration[30] %IW30 WORD 0-255
i‘;t;’;(e;sb} Configuration[31] = %IW31 WORD 0-255
Subnet mask! Configuration[32] %IW32 WORD 0-255
Subnet mask! Configuration[33] %IW33 WORD 0-255
Subnet mask (Isb) Configuration[34] %IW34 WORD 0-255
Gateway (msb) Configuration[35] %IW35 WORD 0-255
Gateway' Configuration[36] %IW36 WORD 0-255
Gateway' Configuration[37] %IW37 WORD 0-255
Gateway (Isb) Configuration[38] %IW38 WORD 0-255
Features Configuration[39] %IW39 WORD 2 Z Zﬁgg?g
Toroid test Configuration[40] %IW40 WORD 0=off, 1=0n
Analog control Configuration[41] %IW41 WORD 0=off, 1=0on
Reserved [C6c:;r]1figuration[42}
1 Applies to COM4, COM5 and COM6 only.
2 Not accessible on WSBBtouch-screen

Table57: ConfigurationParametersData Structure
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9.3 Ethernet/IP (EIP)

TheEN7000vD 2 y i NP f Qa4 9GKSNbSilGkLt KIFI& GKS FoAfAGEe GAPWSEOKI
Status dataqwith a PLC, HMI or computeBoth Implicit messaging and Explicit messaging are offeredddyNi7000v2
control.

9.3.1 Implicit Messaging
TheEN7000vZontrol uses Implicit messaging for Inputs/outp(pdusstatusdata) exchang with other EtherNet/IP

devices.

To communicate with th&N7000vZontrol through Implicit messagethe controlling deviceusually a PLC) must work
as an Originator to initiate a class 1 connection. The followiggre45 shows the required parameters to setup the

Originata.
: =2 T
Add Class1 Connection
Originator-> T arget (0->T) Connection Parameters Connection Rate
& Cornastion Point [@_ 0->T Packet Rate [ms): 100
T->0 Packet Rate [ms): 100

" Connection Tag I

0->T Production Inhibit Timeout (ms): {0

Data Size (bytes) |4 ¥ Run/ldle Header
(pstes] ! T->0 Production Inhibit Timeout (ms): |0
Target->Originator (T->0) Connection Parameters

-~ A > Connection Type
o C tion Paint {100

SEREI 5 O 0->T Tranport Type: Point To Point v
o ;

Connection Tag I T->0 Tranport Type: Point To Point v
Data Size [bytes) |48 I Run/ldle Header Transport Trigger: | Cyclic LI
Redundant Owner Connection Timeout Multiplier: 16 s
I Redundant Owner T->0 Priority: Scheduled |

0
COO0 value 0->T Priority: Scheduled v
ROO value 0

[V Keep TCP connection active during connection
Caonfiguration

Configuration Instance: 1

Module Configuration D ata - Each byte is a 2 char
hex value, separated by a space [i.e. 0a 26 f9).

0K Cancel

Figure45: Parameters for Class 1 Connectioimplicit Messaging

9.3.1.1 Input Data Structure

TheEN7000vZontrol accepts 4 bytes of input information from a PLC or any EtherNet/IP desiigganOriginator
>Target (®T) message. This should be interpreted as-Biit&ord inputs. S2e Table50: EN7000v2nput Data
Structurefor variable names
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9.3.1.2 Output Data Structure

TheEN7000vZontrol outputs 24 1ébit words to EtherNet/IP devices through TargeOriginator (¥>0) message; the
structure of these Output da is shown in th@ able51: Output Data Structure

9.3.2 Explicit Messaging
TheEN7000vZontrol uses Explicit messaging to exchange parameter data with BtherNet/IP devices. The same as

Modbus communication, the parameters include settings for 256 Welding progsatisigsfor Electrodes and
Calibration data for 8 welding electrodes, and Control Configuration data.

A PLC, HMI or any EIP devicassend an Explicit Message to the iPAK2 control to get/set the data in the control. The
parameters of an Explicit Message should include:

Service Code
Class Code
Instance Code
9 Attribute Code
Standard EtherNet/IP protocolfeis many Service codes for different Explicit message

= =4 =4

9.3.2.1 Service Codedx0e and 0x10

Although Standard EtherNet/IP protocol offers many Service codes for erpdistages, thEN7000vanly supports
Service code8x0e and0x10 .

The Service Codx0e getssingle Attribute data Itis used to read the parameter settings from the control.
The Service cod®x10 setssingle Attribute data t is used to write the parameter settings to the control.
9.3.2.2 Instance Code

Instance Code wible 1 for setting parameters exchange with tlN7000vZontrol.

9.3.2.3 Class and Attribute Codes

The Class Codes and Attribute Codes settings define different parametersBEN#®0v20 get or set by the external
EtherNet/IP device. The table below shows th&s€ Code and Attribute message settings thatBEhNy000vZupports.

Definition
Control Parameteblock of Data
Structure

Class Attribute

(z[29]

95 hex O0to FF | Valve Delay Parameters (weld program extension) 32 bytes Table54
96 hex O0to FF | Weld program O to 255 128 bytes | Table53
97 hex Oto7 Electrode parameters for electrode 0 to 7 128 bytes | Table55
98 hex Oto 7 Calibration parameters for electrode O to 7 128 bytes = Table56
99 hex 0 Configuration parameters 128 bytes = Table57
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9.3.2.4 Example Explicit Message

Below is an example of how to get, modify and set weld progravherep is the number of the weld program ranging
from O to 255.

Refer toTable53to Table57 for the Data Structure definitions.

1) Get the weld program parameter mby send the explicit message below:

Service Code = OE (hex)
Class Code = 96 (hex)
Instance = 1
Attribute Code = p

Data : None

This returns the 64vord (128 bytes) parameters of welding program
2) Modify the parameter(s) as required

3) Send the modified program back to the control with the explicit message below:

Service Code = 10 (hex)

Chss Code = 96 (hex)

Instance = 1

Attribute Code = p

Data : 64 - word parameters of Welding program p
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10 ADVANCED FEATURES

TheEN7000v2s a flexible welding solution that can be configured to meet your specific welding application. This
section provides information on advanced features or configurations thaEt@000v2veld control supports.

10.1 History Log
TheEN7000vahas the ability to store the results of up to 6,000 spot welds. The weld data is stored in the history log is
shown inTable58.

Parameter Field Name Description

Weld Number @ #ID

Time and date | Date Time The time and date when the weld was made
Program Prog The weld program used

Pre-current 11 The current measured during the Preheat interval
Main current 12 The current measured during theMain heat interval
Postcurrent 13 The current measured during the Posheat interval
Force Force The force measured during the weld

Pulse width Conduction The conduction measured during the weld

Table58: History LogData Structure

The configuration of th&N7000v2ietermines which value current value stored in the weld log.

10.1.1 Currents
When theEN7000v2s configured tdMeasure Secondarythe output is thesecondary currentThis requires a Toroid

(Rogowski coil) to beonnected and calibrated. Refer to tBecondary Measuring (TordidRogowski cojlsection for
more information.

When theEN7000v2s configured tdMeasure Primary the output is theprimary current This can be displayed in units
of KiloAmps. This requires the Primary Current to be calibrated via the-tatitsor the 1 & 2 point procedure. Refer
to the Points 1&2 Methodection for more information.

10.1.2 Force
The Force Value in the history log is the value fioput Measured Forcen the Analog Input. This allows the analog

signal from a proportionaliavalve or external sensor to be input to tB&7000v2Thelnput Measured Forcealue
must be calibrated. Refer to tHeorce Calibratiosection for more information.
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10.1.3 Viewing the Log
The History Log can be viewed in the NetBlasbftware by connecting to the target control and navigate to ltlog

tab.
1 Edit control parameters =
Eviela B
Program Electrode Calibrate Current Calibrate Force  Calibrate CCC - Configure  I/0 Status  COMports | Log
[« [l | )| o

#ID ,Date Time, Prog, Il , 1I2 ,Force ,Conduction,H=history log record

| 4527,16 AUG 2021 14.48.47, 1, 0 A,14.1 k&, 1301 1b,15.2% ‘

Figure46: NetFlash Log Tab

The History Log can also be viewed on the WSP3 Pendant by navigatinddiettrg logmenu and selectinyiew Log

Description Screen / Parameters ' Key Inputs
From the Status Screen F:E?dy 0A
1 press theFkey to go to the LU- 11.7 KA
<<MAIN MENW> U O0A

B

<<<MAIN MENU>>>

Scroll to theHISTORY USE PROGRAM 0
2 LOG option using the EDIT PROGRAM To Scroll Down
EDIT ELECTRODE
Down arrow and press the HISTORY LOG
RETURNey DISCRETE 1/0 STATUS
To Enter Menu
<<<HISTORY LOG>>> To view |Og press
Scroll to theVIEW LOG 45 records in log
3 option using the arrowand VIEW LOG
press theRETURNey ES*LEAR Loc] s
END OF LIST To Enter Menu
To Scroll Down
<<< LOG#H >>>
To view another LOG 23 NOV 2021 10.55.23 + —
4 number, scroll to the LOG 7 U-- O0A PROQ)
and use the +/keys i UL} 11(‘)7AkA 5'3606;5 When on the < LOG# >> line
- TOVOY0 use the +/- keys tochange the
Log number.
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Description Screen / Parameters Key Inputs

Ready
~ Press RETURN to the St U- O0A
' Screen. -U- 11.7 kA

-U O0A

10.1.4 Exporting History Log
The History Log can be downloaded from E¢7000vaising the NetFlash software. The data is exported as a text file.

To download the History Log:

1) Connect to the target control videtFlast
2) Navigate to thd.ogtab
3) Click theGet Historylog from control icon.

4) The Windows Explorer window will appear.niathe file and select the folder to save the file.
For MODBUS and EtherNet/IP users the weld data can read from the Output after each weld. Ref@uipthe
section for information.

Variable Channel Address Type Description

Pre-heat current (A) Read outputs [16] | %IW32 DWORD : READ 16#9010 (= 36880)
Main current (A) Read outputs [18]  %IW36 DWORD : READ 16#9012 (= 36882)
Postheat current (A) Read outputs [20] @ %IW40 DWORD : READ 16#9014 (= 36884)
Program number Read outputs [22] = %IW44 WORD READ 16#9016 (= 36886)
Force Read outputs [23]  %IW46 WORD READ 16#9017 (= 36887)

Figure47: History Log Outputs Data Structure

10.1.5 Resetting History Log
The History Log can be reset or cleared using\bd-lasht software or theWSP3 Pendant

To reset the History Log usihgtFlasht, connect to the target control and niagate to theLogtab. Then click th€lear
icon.

To reset the History Log using t#%SP3 Pendarfbllow the instructions below.
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Description Screen / Parameters Key Inputs

From the Status Screen
1 press theFkey to go to the
<<MAIN MENU->

Ready
U--

0A

-U- 11.7 kA

U

0A

<<<MAIN MENU>>>
Scroll to theHISTORY USE PROGRAM 0
) LOG option using the EDIT PROGRAM To Scroll Down
EDIT ELECTRODE
Down arrow and press the HISTORY LOG
RETURNey DISCRETE I/(BTATUS
To Enter Menu
Scroll to theCLEAR LOG <<<H;STO|RY LOG>>> ‘u
. . 45 records in log
3 option using the Down VIEW LOG To Scroll Down
arrow and press the [CLEAR LOG]
RETURNey “+END OF LIST***
To Enter Menu
WARNING!
PreseFto abort clear log. All records in log to Abort
4 Will be deleted.

Pres+to confirm clear log. F Abort

+ Confirm

To Confrim

10.2 Security Settings
TheEN7000vahas security settings that can be enabled to prevent unauthorized users from updating parameters on the

EN7000v2There two primary methods of security for te&7000v2Both of these methods are configured using the
NetFlastt Software.

1 PIN Codes

1 Edit Swich
The NetFlagh software can also be configured with security that allows usernames and passwords to be established
with unique security settings.
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10.2.1 PIN Codes

TheEN7000vZan be configured to require a PIN Code to be entered oMIB®3 Pendantr Touch Screebefore
parameters can be updated. Without the PIN code, all parameters areaelggd Up to 5 PIN codes can be stored in
each control. After initially gaining acee®dit permissions remain for a configurable timeout period.

To configure the PIN Codes, follow the steps below:

1) Connect to the target control videtFlasht
2) Navigate to theConfiguretab

3) Inthe Local Security section, open the dropdown for the Enableypetex and selecPIN(WSP3)
Local security

Enable Off e

Off

Keyswitch

4) TheTimeoutand PIN#fields will appear. Populate these as desired
Local security

Enable PIN(WSP32) v
Timeout 01 min
PIrM #1 0
PIM #2 0
PN #3 0
PIr #4 0
PIM #5 0

10.2.2 Edit Switch
An external Edit Switch can be connected to Bi7000vZontrol. This is typically a key switch which requires the user

to have a key to allow aser to edit parameters. The external switch is connected to the P64 connectiors(@in 1
ConnectorxX3).

Program Select

If Edit Switch is used, then P64 (program select bit 64) is no longer available on
S the discrete signal interface and thus external selection of programs is restricted
@ to the range 0 to 63. This is not normally a problem on manual installations

— which is typcally where security features are required. The full range of
programs (0 to 255) is still available through manual selection or via a network
connection.
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10.2.3 NetFlasht User Security
NetFlaslt has a security feature which can be used to tailor access rightss can be allocated usernames, passwords,

and access levels which restrict users to editing none, some or all of the parameters as required. Thus, an administratc
can setup security in their installation of NetFlash and then can distribute copiesféiash to various personnel, each
having individual permissions.

To add user security to NetFlash, follow the steps below:

1) Open NetFlash
2) Click theSet up NetFlash users/security icon the main menu bar

3) ClickAdd a new usercon

4) Create anrAdministrator account

[£:| Add a new user o
Mame:
Password:
Scope:
Administrator e

Cancel

5) Click theEnable Securitgheckbox

& MetFlash security — @
- E @ Enable security
Q .
@’ m Help |

6) Create additional users as required with the desired profile type:

Administrator

7) The NetFlash security has now been enabled.
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" NetFlash Security
@' If users will be executing the NetFlashkoftware from afolder local to their PC,
s~ then the administrator should zip the secure NetFlasblder and distribute the
e version with the security enabled to users. By default, NetBdaskprovided
without security.

10.3 Updating the Firmware
TheEN7000v2s designed to havthree memories. The A and B memory allows the user to retain two versions of

firmware in the control. The user can toggle between the two memories without having to reprogram the firmware. The
BIOS memory stores the factory defaults.

A Memory A
B Memory B
BIOS BIOS memory

Table59: EN7000vZFirmware Memories

A new version of firmware may be released from time to time as new features are added EN#@O0v2
To update the firmware locally, follow the instructions below:

1) Open NetFlash
2) ClickScan network for controlgon, then select the target control to update

Metwork scan

'o' Select an IP (MAC) address:
) nd selec] & [192.168.0. 101 (80:1f: 12:ec:86:84)

3) Click theFlash Programming Toaton

101011

o011
100
o100

4) Click theSelect Flash Filieon and then select the file to upload. The file will be a .hex file provided by

ENTRON
N‘

5) Click theConnect with controlcon. NetFlash will connect to the target control and report the current
firmware status
168| Page
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Connection established

Preparing control...
Connected

Getting control status....
Control type iPAK2v2

HW: V1.01

RAM: 256k

BOOT BIOS: BBIOSV1.03
BOOT BIOS update file: (File notfound error)
Memory A: iP2V2.08
Memory B: iP2V2.08
Active firmware: Memory A

6) Click theStart transfer to controlicon and select a memory to reprogram
10110..

=3

Select Memory to update

Select Memory X

|ﬂ Select memory to re-program

:Memory A| | Memory B BIOS || Cancel |

You should then see

Erasing memory A...

Followed by

Sending file to memory A... ‘

When complete you will see the following message
Active firmware: Memory A
Erasing memory A...
Sending file to memory A...
Done.

7) If required, click the changgctive Memory Icorio change the active memory to the desired firmware.

Lo

Select the Memory you want the timer to us&dr B)
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Select Memory X

1@ Select memory to activate

7 I
Memory B BIOS ‘ Cancel

Then click OK

Please restart control to
complete activation.

8) Restartthe EN7000vdy clicking theRestart controlicon. The selected firmware will be used during

reboot.

cutiont  CAUTION, Do Not Turn Off Power while Updating Firmware
A Removing power from the weld control will updating or flashing

firmware maycorrupt the firmware and the control may not be able to
boot.

10.4 Backup & Restoring
The data from on&N7000vZan be transferred to another using either the WSP3 Pendant or the Net-adtware.

The backup file contains the configuration and all weld prots stored theEN7000v2

CAUTION! - CAUTION;, Unique IP Addresses Required
A The Backup & Restoration features copy the IP Address parameters. When restoring a
v backup to a different control on the same network, the IP Address parameters must be
changed to be unique.

10.4.1 WSP3 Pendant
The WSP3 pendant can be used to store a backup to the WSP3. The WSP3 can then also be used to restore the back

anotherEN7000vZincluding IP address) from the backup physically stored on the WSP3. Please make sure the
EN7000vaas the corect IP address after restoring the data from the WSP3. It is recommended to power cycle the
control to make sure the IP address has updated correctly.
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10.4.1.1 Backup

To store a copy of all the settings onlEN7000v20 the WSP3 Pendant follow the steps belowc®backup
has been created it can be uploaded to &i\7000vZontrol via the WSP3.

Description Screen / Parameters Key Inputs

From the Status Screen LRJ,_e_adyo A
1 press theFkey to go to the “U- 11.7 KA

<MAIN MENUW> —U 0A

<<MAIN MENU>>
USE PROGRAM 0

Scroll to theEDIT EDIT PROGRAM

CONFIGURATIONOoption EDIT ELECTRODE

using the Down arrow and HISTORY LOG ‘u

5 press theRETURNING F DISCRETE I/0 STATUS To Scroll Down

FIELDBUS I/0 STATUS
key simultaneously to ente ANALOG/O STATUS +
the CONFIGURATION SYSTEM INFORMATION

EDIT CONFIGURATION

menu
*END OF LIST***
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Description Screen / Parameters Key Inputs

<<<CONFIGURE>>>
25 NOV 202111.23.19
FEATURES: EXTENDED
WELD TYPE: SPOT
2nd STAGE: OFF
2nd STAGE: ONCE
SENSOR C.T.
FREQUENCY 60Hz
TOROID TEST: OFF
UNITS IMPERIAL
STOP ON FAULT: NO
EOS ON FAULT: NO

HEADLOCK: NO
Scroll to theBACKUP TO PROG SELECT: INTERNAL To Scroll Down To

3 WSP3option using the SCR SELECT: F)IRECT
Down arrow and press the E;SAT:?DSE% SL':;'G'-E
RETURNey /O SOURCE: DISCRETE
ANALOG CONTROL: OFF
ANALOG OUT: FORCE To Enter Menu
WAVEFORM 10V=30 kA
CONTACTOR: 0's
COM2 (R2485)
COM3 (RS232)
ETHERNET
BACKUP TO WSP3
RESTORE FROM WSP3
INITILAISE DA
RESTART SYSTEM
#END OF LIST#**

WARNING!

All data in WSP3
4 Presstkey to start backup. Will be overwritten. +
F Abort, + Confirm

To start backup

<<<  BACKUP
When backup is complete, 100%

5 press the F key to return to

|
the CONFIGURE menu

COMPLETED. PRESS F
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10.4.1.2 Restore

The backup stored on a WSP3 can be uploaded t&AM000v2This allows you to clone controls or restore a
control to a known good state during development. To restore a control with a the WSP3, follow the steps
defined below:

Step Description Screen / Parameters Key Inputs

From the Status Screen LRJ,_e_adyO A
1 press theFkey to go to the _U- 11.7 KA

<<MAIN MENU-> U oA

<<<MAIN MENU>>>

USE PROGRAM 0
Scroll to theEDIT EDIT PROGRAM

CONFIGURATIONoption EDIT ELECTRODE

using the Down arrow and g:i?@éﬁf STATUS ToScroll Down
2 press theRETURNand F

FIELDBUS I/O STATUS
key simultaneously to ente ANALOG I/0 STATUJS +
the CONFIGURATION SYSTEM INFORMATION

EDIT CONFIGURATION
menu *END OF LIST***
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Description Screen / Parameters Key Inputs

<<<CONFIGURE>>>
25 NOV 2021 11.23.19
FEATURES: EXTENDED
WELD TYPE: SPOT
2nd STAGE: OFF
2nd STAGE: ONCE
SENSOR C.T.
FREQUENCY 60Hz
TOROID TEST: OFF
UNITS: IMPERIAL
STOP ON FAULT: NO
EOS ON FAULT: NO
HEADLOCK: NO

Scroll to the RESTORE PROG SELECT: INTERNAL To Scroll Down To
FROM WSP3ne using the SCR SELECT: DIRECT
3 b d g o ELECTRODES: SINGLE RESTORE FROM WSP3
own arrow and press the RETRACT: SIMPLE

RETURNey I/O SOURCE: DISCRETE
ANALOG CONTROL: OFF
ANALOG OUT: FORCE
WAVEFORM 10V=30 kA
CONTACTOR: 0's

COM2 (R2485)

COM3 (RS23)
ETHERNET

BACKUP TO WSP3
RESTORE FROM WSP3
INITILAISE DATA
RESTART SYSTEM
#*END OF LIST***

To Enter Menu

WARNING!
All data in WSP3

4 Presstkey to start backup. Will be overwritten.
F Abort, +Confirm

To start backup

RESTORE
When backup is complete,

5 press the F key to return to

|
the CONFIGURE menu

COMPLETED. PRESS F
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10.4.2 NetFlash

The NetFlash software can also be used to save a backup EMA000VR & OdzZNNBy G aSadiAiy3a Iy
to anyEN7000v2

10.4.2.1 Save Backup File

The settings and configuration of &N7000vZan be saved to a PC using NetFlash. This file can béousestiore a
control or to upload the settings to any control. To save a backup file follow the steps below:

1) Connect to the target control with the NetFlasisoftware
2) Click theLoad from controlcon

I =

3) Click theSaveicon to open the Windows Explorer window

4) Save the file to your desired location

. Offline Development

_@'_ NetFlash can be used to edit configuration and setting file offline. The edits can
Aad/n be changed and uploaded to the control at a later time. Refer ta\thd-lash

section for more information on the upload process.

10.4.2.2 Restore from File

A configuration and setting file can be uploaded to &MN7000vZontrol using NetFlash. This allows you to clone a
control or restore a control to a known good state during development.

1) Open the NetFlashapplication
2) Click theLoad from controicon to canect to the target control

B

3) Click theLoad from Filecon and then select the file to upload to the control

I

4) Click theSave to Contraicon to upload the file to the control
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10.5 Electrode Management
Electrode Management is a feature that allows a usetdntrol a specific electrode with a combination of the stepper

function, a counter, and calibration. The stepper provides a means of gradually increasing the current to compensate ft
electrode wear. The counter counts the number of welds that the ebeletthas done and allows the electrode to be
dressed a number of times before it is replaced.

TheEN7000vZEeatures parameter must be set Extendedfor the EN7000v20 be capable of beingonfiguredfor
Multi-Welder Machineset-up. The stepper and countean be assigned to eight transformers. When a program is run,
the EN7000v2vill automatically trigger the correct transformer by referencing the electrode/transformer assignment. In
addition, the electrode number is also used to access the appropriappstecounter and calibration information.

10.5.1 Steppers
A stepper is programmed by means of a curve which will provide values of heat and current increments related to the

number of spots done. The curve is defined by a set of 10 points. The stepper prdftieerefined based on empirical
data about electrode wear in your specific application.

Current or Heat
dHgfdl, |-

dH fd,
dH,fdl,

dH1|rE||1 e e

dHyfdl |-

H i : Spots
El - e - T - - e El e

Step0 Step 1 Step 2 Step 3 Step 4 Step 5 Step § Stap 7 Stap B Step 8

Figure48: Electrode Stepper Curve

The parameters for programming the stepper can be found orBlleetrodetab in NetFlasih. A list of the parameters
for the stepper function are defined ifable60.
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Parameter Description NetFlash Screenshot
The steps are a
predefined table in
NetFlash. The steps-® Curve data
i are displayed vertically.
Curve Data 0-9 The Spots, +%6Heat, and Spots +Heat % +Current %
+%Current are - - -
programmed for each 0= 0.07% 0.07%
step.
Spots (l;lfumber 0- The number of welds in Spots
P 9999 the step
welds 0=
0.0 The i in heat rHeat%
0 .0- e increase in hea
+Heat % 50.0 during the step 0.0
0.0- The increase in current +Current %
+Current? % ;
50.0 during the step 0.0
Preset Curves
i Apply predefined values
Preset 1-5 to the stepper curve P Pz || Pa P4 P5
Enable Enables or disables the
stepper onfoff stepper [[] Enable stepper
Stop at end EN7000v2can inhibit
of stepper on/off welding at the end of the [] Stop atend of stepper
last step
The number of welds that Spots done 0
0-
Spots done | welds 99999 have been done
since thelast reset 0%
1. +Heat value only applies t66 HEAT mode
2. +Current parameter only applies to ORcurrent mode

Table60: Electrode Stepper Parameters in NetFlash

The parameters for Electrode Stepper are found onEhextrodetab of NetFlastt as shown irFigure49.
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Program Forgedelay: Calibrate Current  Calibrate Force  Calibrate CCC - Configure IO Status COMports  Log

Stepper curves
5325

[0 Enable counter 5.0 5.00
4785
Count 0 Curve data 45 450
- 428
End at 2,000 Spots +Heat % +Current % 4.0 400
- - - 378
[ stop at end count 100(= 05 0555 a5 250
Reset CountiTip dress ack 10015 1005 1005 325
= 3.0 a0
10015 15 1515 3 275 2
- - < 525 250 &
[] Enable tip dress 1001= 20= 2015 = 225 >
) - = < 2.0 200
Tip dress count 0 1001= 250 2505 175
Max dressings 15012 10014 3pks 3003 15 150
125
Reset stepper to 251" spats 10015 3505 355 1.0 1.00
0785
1001= 400 401 0.5 050
— - . 0.25
Enable stepper 1001= 45 455 0.0 0.00
o " - 1] 250 500 750 1,000
[ stop at end of stepper 10075 5.00% 5.0[5 spots
g
Spots done — %heat — %current
0% Preset Curves
Reset stepperfelectrods | Pi_ | Pz || P3 || Pse ||[_P5

Figure49: Electrode Stepper Parameters in Netflash

It should be noted that the terminology is in the WSP3 may vary Metirlasht due to character limitsTable61 shows
the Electrode Stepper parameter as shown on the WSP3.

Parameter Description
Step 0-9 The step number, vertically arranged in NetFlash
Spots welds 0-9999 The number of welds in the step
+Heatt % 0.0-50.0 Theincrease in heat during the step
+Current? % 0.0-50.0 The increase in current during the step
Preset 1-5 Apply predefined values to the stepper curve
Enable on/off Enables or disables the stepper
stepper
Stop at end on/off EN7000v2can inhibit welding at the end of the last
step
Spots done welds 0-99999 T_he number of welds that have been done
since the last reset

1. +Heat value only applies to CCu and P/W current mode

2. +Current parameter only applies to CC€lirrent mode
Table61: Electrode Stepper Parameters

When programming the stepper, make sure the proper electrode and transformer is selected. FeMeldkir
configurations, up to eight electrodes and transformers can have a ardqunter. The stepper is used for all weld
programs. Since the +Heat and +Current is applied in terms of percent, it can be applied to all weld programs.

Program Forge delay Electrode  Electrode status  Calibrate Current

Electrode Pl e

Transformen/'SCR 0

Figure50: Stepper Electrode and Transformer Numbers
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10.5.1.1 Stepper Outputs
For MODBUS and Ethernet/IP communications, the stepper status information is output B} TI00v2
Prewarn¢ the Prewarn output is active when the stepper function is 90% complete and on the last step.

Stepperg The End Stepper output is active at the end of the last step.

10.5.1.2 Preset Values
To expedite programming, the NetFlashoftware has preset values to populate the stepper table with initial values.
In the Electrode Tab on NetFlash, Click on the P1, PRARS,P5 icons to load the preset stepper tables.

Preset Curves

Pi_|[ P2 || Ps [ P4 | P5 |

Figure51: Preset Stepper Curve Action Buttons

10.5.2 Counters

Each electrode can have the counter programmed to track the number of welds on an electrode and create stops to
allow for dectrode maintenance. The parameters for the Counter are showialirne63.

Current
or Heat
max. dressings=4
@reset;stepper=n  P-dress Tip-dress Tip-dress Tip-dress Replace electrodes
Spots
Count up to : Count up to-n Count up to-n Count up to-n © Count up to-n

Dressings done

0 b 1 W 2 by 3 X 4 X 0
Reset counter input n ﬂ H ]-I
Tip-dress (Counter) ” ﬂ H ”
output
Pre-warn output i
_End of stepper output |_|
Reset stepper input l—|

Figure52: Weld Stepper Timing Diagram

For MulttWelder configurations, up to eight electrodes and transformers can have a unique counter. The counter is
used by all weld programs.
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Parameter E Units Range Description NetFlash Screenshot
Enable on/off Enables or disables the counter Enabl t
counter nable counter
The number of welds that have been
Count welds | 0-9999 | 4.6 since the last reset Count 6
The maximum number of welds that
can be done ifStop atend
count is ON. -
End count welds 0-99999 End at 200 =
Note: This is also the Tip Redress
Count
Stop at end on/off EN7000v2can inhibit welding until Stop at end count
the counter is reset
Enable tip Enables or disables the tip dressing :
dress on/off feature Enable tip dress
Dressings The number of times the electrodes -
done 0-9999  1ave been dressed Tip dress count 3
Max dressings 0-9999 The maximum number of times the Max dressings 150 %
electrodes can be dressed X
Reset 1o welds 0-9999 The W(_ald count following a tip dress Reset stepper to 5 : spots
operation
Table62: Electrode Counter Parameters in NetFlash
Parameter Units Range Description
Enable counter NO/YES Enables or disables the counter
[RESET COUNTER User can reset count by selecting this line
The number of welds that have been done since the
last reset.
Count welds | 0-9999
Note: This can be overwritten via the WSP3
End count welds : 0-99999 The maximum number of welds that can be done
Stop at end NO/YES EN7000v2can inhibit welding until the counter is
reset
Enable tip dress NO/YES Enables or disables the tip dressing feature
Dressings done 0-9999 The number of times the electrodes have been dresse
Max dressings 0-9999 The maximum number oftimes the electrodes can be
dressed
Reset to welds | 0-9999 The weld count following a tip dress operation
Table63: Electrode Counter Parameters in WSP3
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10.5.2.1 Counter Outputs

When Tip Dressing is enabled BB 7000v2vill activate the Tip Dress Request output when the End Count value is
reached.

10.5.3 Calibration
For multiwelder or multthead configurations where a single control drives multiple valves and/or transformers, the

calitration procedures may need to be done for each electrode. Refa@urnsRatio¢ Not matched to external meter.
or Points 1&2 Method Matcha calibrated current metersection for calibration procedure.

10.5.3.1 C@RCalibration

For amulti-welder configurationused for spot welding, the ®Talibration procedure must be done for each individual
electrode. Refer to th€urrent Calibratiorsection for calibraon procedure.

Toroid (Rogowski coil) on MuliElectrode System
L, For amulti-welder or multithead configuration,it is not recommendethat
-@_ secondary measuring be performed using a toroid (Rogowski coil). Toroids need
) to be switched in and out of the circuit at the appropriate moment in the
sequence or errors will occur. The CT method of secondary measurement is
recommended.

10.5.3.2 ForceCalibration

For amulti-welder or multithead configurationthe Force must be calibrated independently for each electrode. Refer to
the Force Calibratiosection for alibration procedure.

10.5.3.3 Current Measurement

For amulti-welder or multrhead configuration,it is not recommendethat secondary measuring be performed using a
toroid (Rogowski coil). Toroids need to be switched in and out of the circuit at the appropeatem in the sequence
or errors will occurln Multi type configurations, the Cinethod is recommended for current measuriras it does not
require an external toroid (Rogowski coil). Refer to Bwénts 1&2 Method Matcha calibrated current metersection

for calibration procedure.
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10.6 Seam Welding
A typical seam weld is a continuous weld to where two weld wheels pass weld current and rotate te rodtdrial

through the throat of the machine.

TheEN7000vhas the necessary inputs and outputs to control a seam welding system in a variety of modes. The
EN7000vZan drive the wheels. THEN7000vZan also control the current with discrete targetdFiHA % Heat o€C@R
mode. TheEN7000vR @nalog modeallows theEN7000vZurrent profile to be set by an analog input signal to make
unique weld profiles.

'
\ U4
-@- Continuous Seam Welds
N For continious Seam welds we would recommend using a Primary CT

¢
-—
4

10.6.1 Programming a Seam Weld with NetFlash
This section provides an overview of how to program a simple seam weld program using the MesBfashre. This

example provides an overview of the process for programming a weld program (schedule). The slalikitetiis
section can be built upon to create a weld program for your unique resistance welding application.

This section assumes that the control has been installed, calibrated, and the connected to the control via the ietFlash
software. If this has ndbteen completed refer to thénstallation Instructionsection.

The weld program (schedule) to be programmed will follow the Seam Weld timing diagram shieigure53. This
example is based on a machine with the configuration defined below:

Seam Welding Machine with a single air valve controlled bytkié000v2

A drive motor driven by the MOTOR signal

A Second Stag@put configured to activat®efore Squeeze

The unit has been configured and calibrated for Primary Regulation and Primary Monitoring

START I[P |

MOTOR 0/F "~ Before Squeezd L

=A =4 4 =

Wl 0P | |

oo | | -
Current " L“WV‘T‘NR] 'JWll _lujlj@nl g_

glygl B I3 LS H
AR RUIE I it i
g5 SigtigtigCig g8
£ = = izl 0= 3

Figure53: Seam Weld Timing Diagrag'Second Stage Before Squeeze
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s |

™ After Squeeze L

MOTOR OfF

waw ofF

Force OfF

i ——

Presqueese
Main heat

Figure54: Seam Weld Timing Diagrag'Second Stage After Squeeze

Live Data Update
« , When connected to a control, updates to control parameters occur on a field
-@- change in NetFlash For checkboxes and arrows, the change is written to the
- control on a mouse click. For text fields updated with a keyboard entry, the user
must press€Enter or Tab after a field change to push the data to the control.

The steps to program the Weld Prograntigure53 are as follows:

1) Open the NetFlashapplication and connect to the target control by clicking tlmad from Controicon
2) Navigate to theConfigurationtab to verify theEN7000v2s configureddr a seam weld:

Configuration

Parameter

Features " Extended

Weld Type Seam

Retract Off/Simple

I/O Source Discrete

Line Frequency 50 Hz or 60 Hz
2"d Stage Before Squeeze
2"d Stage Every

RegulationSensor) CT (Recommended
Direct / 3 Phase

SCR Selected depending on
application

Electrodes Single

Program Selection  Internal

Use Program 0

Analog Control Off

Analog Out Force Control

Table64: Configuration Parameters for Seam Weld Example
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3) Navigate to theProgramTab
4) Enter theweld program numbetto edit in the Program field and preENTER

Program FElectrode Electrode status  Calibr

-

Program 0=

5) Set thePulsesvalve tol for a single Main Heat current pulse, then pr&¢TER

Pulses 1 Main-=C2

6) Enable thePre-heat function by clicking the checkbox
Pre-heat

7) Enable thePostheat function by clicking the checkbox

Post-heat

8) Set theForcevalue to your desired value, then présBITER

3.50 kN

23) Set thePresqueez®alue to the desired values in termsayfcles then presENTER

s

Presqueeze 8 ~

-

9) Set theSequeez@alue to the desired values in termsayicles then presENTER

Squeeze 15 : ~

10) St the PreHeattime in terms ofcycles then presENTER

Pre-heat 5 : =

11) Set thePre-heat Modeto PHA
Pre-heat

PHA ~ |mode

12) Snce we are controlling the heat PHAmMode, the magnitude of the weld pulse is set in term&wf
Heat Set this value to your desiréd Heaf then presENTER
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Heat 3012 %

13) Set the duration of the&Coollpulse in terms o€Cyclesthen presENTER

-

Cooll 2 ~

-

14) Set theUpslopeparameter in terms o€ycles This defines the time it will take for the control to ramp
up to the Main Heat/Current, then preENTER

Lpslope 1 : ~

15) Set theMain Heat Modeto PHAmMode where the current is programmed in terms%fHeat then press
ENTER

Main heat

PHA ~ | mode

16) St the Main Heatvalue in term of percent, then preENTER

Heat 50.0 > %

17) Set theMain heat parameter incyclesto define the duration of the pulse, then preENTER
Main heat 10 ~

18) If required Set thePostheat Modeto PHA
Post-heat

PHA ~ | made

19) Since we are controlling the heatRMAmode, the magnitude of the weld pulse is set in term®of
Heat Set this value to your desiréd Heaf then presENTER

Heat 1001 %

20) Set theDownslopevalue in terms otycles This defines the time the control will take t@amp down
from the Main Heat/Current to the Posteat current, then presENTER

-

Downslope 1 ~

-
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21) Set the duration of thé?ostheat pulse in terms otycles then presENTER

-

Post-heat 2 ~

-

22) Set theHoldtime to allow the weld nugget to solidify, then prdsBITER

-

Haold 10|~

-

23) Navigate to the Configure tab and verify tee Prograntield is to the weld program that you edited.
Program selection () External (@) Internal

Use program 0

24) BalanceThis parameter adjusts theonduction angle dfirst Half Cycle dflain Weld Time.

Balance 11 %%

-

25) Theweld program corresponding to the seam welding timing diagrafignre53 has now been stored
in the EN70002 weld control and it is ready for use.

Aux valves (AVx) Force Timing Current Balance 11 : %
1.2 3 45 6 7 8 Presqueezs 5~ Pre-neat
oooooo Squeeze 151 ~ PHA  ~ mode Heat 30.0/5 (%
oooooo Pre-heat 5~ Current 10.0 = kA
Oooooog Cool1 2~ Monitar @ Off Oon
ooooono Upslope 1=~ Main heat
oooooog 3.50 kN Main heat 105~ PHA  ~ mode  Heat 50.01>| %
oooooo Cool2 25~ Current 574 KA
OO0oooaono Downslope 1: ~ Monitar @ off Oon
goooood Post-heat 2~ Postheat
oooooo Hold 105~ PHA  ~ mode Heat 100> %
Current 10.0 | kA
WAV will use AV1 O] Force profile Monitor @ off O on
[] waitfor force at 2nd stage [] Roll-spot mode [] C-Monitor(Shunt)
MOTOR will use AVZ ] Testforce at end of main heat
Low limit - 5 : % Low limit - 5 : % [0 C-Monitor(Wear)
High limit + 55 % High limit + 55 %

Figure55: Example Seam Welding Program in NetFlash
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10.7 Multi-weld Operations
TheEN7000vaupports multiweld operations where the weld control is used to control multiple electrodes. There are

two configurations available for mukvelding.

9 Multi-Electrode (MultiGun) operationallows for each welding program to be triggered independently
and allows for selection of a transformer via the electrode parameter. This mode is typically used with a
Multi-Electrode Machine (Refer to thdulti-Welding Machinesection). MultiElectrode mode allows
the user to do the following:

o0 Independently control up to 8 transformers from a single weld control
0 Uniquely calibrate up to 8 ElectrodeTransformer pairs
o Command up to 8 Weld Air Valves [WAMIAVS8] to close during a weld program

1 Cascade operatioallows the welding programs to be linked together and triggered from a single start
command. The programs ripple through with minimal time betwégem, selecting transformers and
electrodes on the fly. The linked programs are known as a cascade. This mode is typically used on a
Multi-Welder or Cascade (Refer to thiulti-Welding Machinesection).

o Cascade / MUX
-@- The EN7000v2 Cascade type weld controls can be identified by the part
- description.

UK built controls the description must contarg 150M or 300Mx2,8 which
means additional SCRave been installed in the cabinet to fire additional
transformers.

USA built controls the description must contailg 1200 or 1800 (2;8) which
means additional SCRs have been installed in the cabinet to fire additional
transformers.

10.7.1 Electrode & Transfoner Assignment
Up to 8 electrodes and transformers can be connected tcBN&000v2The electrodes and transformers must be

associated in th&lectrodemenu for theEN7000v2veld controller to know which ones to fire during a weld program.

M=
i

Figure56: Multi-Weld Overview
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10.7.1.1 Transformer Assignment

The Features configuration parameter must be setxpendedfor the Transformerparameter to be programmable.
Figure57 shows the location of the Features parameter in NetBladRefer to theConfigure the Contraection br

configuration instructions.

3 Edit control parameters
L PP
. [ -
Program Forge delay Electrode Electrode status  Calibrate Current  Calibrate Force  Configure  1j0 Status  COM ports  Log
Configuration Configuration (restart if changed)
2nd Stage Before Squeeze I Features () Standard (®) Extended I
2nd Stage (C) Once (®) Every Weld type Spot ~
Contactor 0 : s Retract OffiSimple w
1 Stop on Fault 10 source Discrete
[1 EOS onFault Line frequency (®) 50 Hz ()80 Hz
[1 Headlock on Fault
Sensor ®cr () Toroid
Toroid test (@) Off ) 0n Local security
Units (@) Metric () Imperial Enable Off
Electrodes () single
SCR select Direct(0..3) A

Figure57: Location of Features Parameter in NetFlash

EachElectrodemust be assigned to Bransformer In other words, a onéo-one relationship must be defined between
the electrode andransformer.

SEHTERE Description NetFlash Screenshot
Parameter ;
Transformer 0-7 The transformer that the T e
. electrode is connected to |

Table65: Transformer Parameter in Electrode Settings

In NetFlasit, the Transformerparameter is located on thElectrodetab. The transformer must be defined with each
electrode. The transformeelectrode assignment can also be set via WSP3, MODBUS, or EtherNet/IP.

Program Electrode Electrode status  Calibrate Current  Calibrate Force

Electrode 1= >

Transformer/SCR 1

Figure58: Trangormer Parameter in Electrode Settings
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Multi -Electrode Machine

<t , For MultiElectrode configurations with single transformer the Transformer number
-@- should be the same for all electrodes. Refer to @enfigure the Contradection for
‘=" more information on configuration.

The schematic ifrigure59 shows how the electrodes can be assigned to transformers/SCRs.

T0

Electrode 0 is assigned to Transformer 0 E0-TO gl“”““

T1
T2
T3

Electrode 3 is assigned to Transformer 3 B %l”‘”w

Figure59: Electrode and Transformer Assignment

Electrode 1 is assigned to Transformer 1 E1-T1

Ll

Electrode 2 is assigned to Transformer 2 E2-T2

H

10.7.1.2 Electrode Assignment

TheElectrodenumber must be asghed in the weld program. Thigransformerlinked to theElectrodenumber will be
fired during the weld program.

Weld program
| _parameter

Description NetFlash Screenshot

Electrode 0-7 The electrode number Electrode o e

Table66: Electrode Parameter in Weld Program

In NetFlash, the Electrodeparameter is located on thBrogramtab. The electrode must be defined with each weld
program (schedule). The electrode assignment per weld program can also be set vialnateRScreetMODBUS or
EtherNet/IP.
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Program Electrode Electrode status Calibt

Program b

Inhibit program []

Electrode o= P

Figure60: Electrode Parameter in NetFlash

10.7.2 Linking Pograms
The weld programs may be linked together to create cascade sequences of programs, each using a different

SCR/Transformer/Electrode combination. The parameters for linking weld programs are defined in the weld program.

Weld program
parameter

Units Range Description NetFlash Screenshot

‘ LinkiCascade

to Program 0-255 The next program in the cascade sequence to program okl o

Flag in weld program to enable the Linked
Program parameter
Table67: Linking Parameters in WelBrogram

Link/Cascade Off/On

[] LinkiCascade

The schematic ifrigure59 shows how the electrodes can be assigned to transformers/SCRs.

10.7.3 Multi-Electrode Operation
Multi-Electrode operation igsed for MultiElectrode (Multigun) machines. Up to 8 Weld Air Valves [WAVAVSE] can

be assigned to each weld program in a Malkectrode operation to run complete independent weld sequenEagure

61 shows a timing diagram of a muétlectrode weld timing sequence. A different weld program can be actuated on a
different electrode or weld gun using a single transformer. The WAV signal can useentitgput for each program.
The START signal must be closed arapened for the next program to execute. In other words, the previous electrode
must have completed its weld program and be opened before the next electrode can be closed to start theldext
program.
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m

Figure61: Multi-Electrode Weld Timing Diagram

To program a mukiveld electrode program, the user should familiarize themselves with electrode assignment,
transformer assignment, valve control, linkipghgrams, and programming a weld program (schedule).

Although MultiElectrode programs can be programmed when Bi¢7000vZeatures configuration parameter is set to
standard, it is recommended that MuHElectrodes be programmed in tlextendedconfiguraion. Refer to the
Configure the Contraection for configuration instructions.

=3 Edit contral parameters

Evlnt R

Program Forge delay Electrode Electrode status  Calibrate Current  Calibrate Force  Configure 1/ Status  COM ports  Log

Configuration Configuration (restart if changed)
2nd Stage Before Squeeze I Features () Standard (®) Extended I
2nd Stage () Once (®) Every Weld type Spot w
Contactor 0 : ] Retract OffiSimple ~
] Stop on Fault 10 source Discrete ~
1 EOS on Fault Line frequency (®) 50Hz ()60 Hz

[1 Headlock on Fault

Sensor @cT () Toroid

Toroid test (@) Off on Local security

Units (@) Metric () Imperial Enable Off w
Electrodes () Single (@) Multi

SCR select Direct(0..3) ~

Figure62: Location of Features Parametér NetFlash
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10.7.3.1 Multi-Electrode in Extended Mode

For MultiElectrode operation in Extended mode, thctrodesconfiguration parameter must be set Multi as shown
in Figure63.

=3 Edit contral parameters

EvBaE R

Program Forge delay Electrode Electrode status  Calibrate Current  Calibrate Force  Configure 1/ Status  COM ports  Log

Configuration Configuration (restart if changed)
2nd Stage Before Squeeze Features () Standard (®) Extended
2nd Stage () Once (®) Every Weld type Spot ~
Contactor 0 : ] Retract OffiSimple ~
] Stop on Fault 10 source Discrete ~
[ EOS on Fault Line frequency (®) 50 Hz ()60 Hz

[1 Headlock on Fault

Sensor @cT () Toroid

Toroid test (@) Off on Local security

Units (®) Metric () Imperial Enable Off w
Electrodes O single ® Mt I

SCR select IDirec‘i(D.G} ~ I

Figure63: Location of Electrodes Configuration Parameter in NetFlash

', Using One or More Weld Air Valves

Nad\ Extendedmode is required when using one or more Weld Air Valves on a-Multi
bt Electrode (MuliGun) machine.

Extendedconfiguration allows a user to output the WAV signal on any of the discrete outputs ranging from AV1 to AV8.
In NetFlasht, check theAVxandWAVxbox corresponding to the desired valve and timing parameter to execute during
the weld sequence. The select@dAVxoutput will automatically stay ONhroughout the entire weld sequence.

When theWAVxcheckbox is checked, thg/xoutputs in the column showmiFigure64 does not need to be checked.
TheAVxoutput will execute for all events.

When theWAVxcheckbox is unchecked, tieé/xoutputs for each eventust be individually set by checking the box.

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

g sl 192| Page
— Product Model: EN7000v2
MON Firmware Version: 2.27 August 23| DocNo 700257




ADVANCED FEATURES

Multi-weld Operations

Aux valves (AVX) Force Timing

1 2 3 4 5 6 7 8 Presqueeze 5

EIDI:II:IEIEIDI:ISGUEEIE 15

4 4 F

O oQ0OQ0OoQgogoog Corresponding Event Upslope 1

DDDDDDDDMainheat 10

gooooggong Corresponding Event Downslope 1=~

00000000 EECOESEEE Hod 1003~

WAV (Overrides AVX) [] Force profile Pulses 1 Main-=C2

4|4 *

oooooodoano [ Wwait for force at 2nd stage [0 Repeatmode

Figure64: NetFlash Valve Selection witextended Features Configuration

10.7.3.2 Mutli-Electrode in Standard Mode

Standardconfiguration always outputs the WAV signal on AV1 which limits the flexibility in programming a Multi
Electrode weld program. INetFlasht, check theAVxbox corresponding to the desired valve and timing parameter to
execute during the weld sequence.

In the Standardmode, only aVAVoutput can be used. Auxiliary outputs can be used as EVelyputs, such as turning
ON a DumgValve during post heat for aifge operationFigure65 shows how to enable Auxiliary Output2\2Z during
the PostHeat and Hold interval of a weld program. ThéVsignal is autoratically assigned and stays ON throughout
the entire weld sequence.
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Aux valves (AVx) Force Timing
1 2 3 4 5 6 7 8 Presqueeze 5:,.
ODOOooOoooOd Squeeze 1512~
OooOoood Pre-heat 51 ~
ODOOooOoooOd Cool o[2] -
OOo0Ooooog Upslope 1=~
Oooooo0 BEEY Manheat | 10~
OooOoood Downslope 15~

[
0
0
0
O
0

O Corresponding Event Post-heat 25~
O Corresponding Event Hold 10~

&
L]
L
L
]
L]

WAV will use AV1 ] Force profile Pulses 1 : Main-=C2

Figure65: NetFlash Valve Selection with Standard Features Configuration

10.7.4 Cascade Operation
The Cascade operation is typically used with MiMélder (Cascade) Machines where multiple transformers are

controlled from a singl&N7000v2veld controller. Refer to thélulti-Welding Machinesection for more information.

Different weld guns and transformers can be selected for each weld program, and the welding programs can be linked
together and started by a single Start command. Cancelling the Gtanand at any time will abort the cascade
sequence.

To program a Cascade weld program, Ei¢7000v2eatures configuration parameter must be setBEatended Refer to
the Configure the Contradection for configuration instructions.
=1 Edit control parameters

BEvSEEas

Program Forge delay Electrode Electrode status Calibrate Current Calbrate Force  Configure  1/0 Status COMports  Log

Configuration Configuration (restart if changed)

2nd Stage Before Squeeze I Features O Standard (® Extended I
2nd Stage () Once (®) Every Weld type ISpm -
Contactor 0Fs Retract OfffSimple ~

[] Stop onFault 10 source Discrete ~

[ EOS on Fault Line frequency (® 50Hz () 60 Hz

[1 Headlock on Fault

Sensor @®cT () Toroid

Toroid test @ Off on Local security

Units (®) Metric ) Imperial Enable of ~
Electrodes () single (®) Multi

SCR select Direct(0..3) ~

Figure66: Location of Features Parameter in NetFlash

Copyright © 2021 BF ENTRON and/or its affiliates. All rights reserved

g sl 194| Page
— Product Model: EN7000v2
MON Firmware Version: 2.27 August 23| DocNo 700257




ADVANCED FEBRES

Multi-weld Operations

To program a cascade program, the user should familiarize themselves with electrode assigramsiormer
assignment, valve control, linking programs, and programming a weld program (schedule).

START I/P ! |

WAV O/P

|

I

l !

EOS O/P

! |
I

I

I

Program
Select First

\Program
1
Current 1 (l
Transformer!0 -|
Current W
Transformer 1 r 1
Current FM‘
Transformer 2 ]
Current B rﬂ‘"r]
Transformer 3

Figure67: Cascade Weld Timing Diagram

In cascade operation, the program select input determines the first program in ticadasThd.ink To Program
parameter specifies the next program in the cascade sequence. The cascade ends when a program runs with the
Link/Cascade Optioset to Off.Figure68 shows the Program, Link/Cascade option, and the Link To parameters in
NetFlash.

Program Forge delay Electrode Electrode status  Calibrate Current  Cal

-

Program 0= LinkiCascade
Inhibit program  [] to program =N
Electrode o [

Figure68: NetFlash Cascade Parameters

The fault response during a Cascade program can be configured by changing the Stop On Fault configuration paramet
as shown inrable68.

Configuration

parameter Description
QOI D |1
Off Cascade will continue. Fault output will remain on only until next weld.
On Cascade will pause. Cascade will continue when the fault is reset.

Table68: Stop on FaulConfiguration Parameter
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10.8 Analog Control Mode
TheEN7000vaupports analog control which allows the output of the inverter to be controlled via an analog input

ranging from O to 10 V. The control output will track the analog input, allowing the user teeatgaamic current

profiles.
Use program 0 :
I Analog control ) off ® On I
Analog out Force control -

Figure69: Select Analog Control

Note the following features arpot availablein Analog Control Mode:

1 Preheat and post heat

i Force feedback
To use Analog Control Mode, the feature parameter must be sEktendedand the Weld Type parameter must be set
to (Analog)in the configuration settings. See tl@gonfigure the Contraection for more information.

The analog input must be wired to P4 pins 1(+) ard 2(

Analog Control Mode allows the user to control current invath ivailable modes. The current control mode must be
set on the weld program.

Main mo de 0 to 10 V input signal controls
PHA 0 to 100% Heat
CCR 0 to 100% calibrated current.

Table69: Current Control Modes Available with Analog Control

Figure70shows an example of a seam welding timing diagram using Analog Control mode.

START I/P | I | |

[}
MOTORO/P | l

WAV O, /P_l

ANALOG I/P

i

AV =MW ==V ==V A=A
Wil

1 W=~ = | |

I 1

1

Current 1
I

|
____+________
1
1
I
|
|
|
1
1
|
|
|
1
1
1
1
1
1
1
1
1
1
I
|
|
1
1
I
1
1
12
|
|
|
1

[ I N —
Presqueeze
Squeeze
Main heat

Figure70: Seam Welding Timing Diagram using Analog Control
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10.9 ValveControl
TheEN7000vaas eight discrete outputs (AVAV8) that can be operated independently during a weld sequence. The
valves are categorized as WAV, MOT@Rd AUX.

1 AWAVvalve turns on at start of sequence and turns off at the end of the Hold interval
1 AMOTORvalve turns on after the stage test and turns off at the start of the Hold interval (see the
Configure the Contradection for more information on the cdiguration)
1 AnAUXvalve may be programmed to come on during any interval of the weld sequence, including the
Off time in repeat or rolspot mode.
The summary of the configurations settings and valve outputs are shoWabie70.

Features Weld Type WAV

Parameter | Parameter g E function s
Standard N/A All AV1l AV1 is automatically selected
Spot Single AVl n/a AV1 is automatically selected
electrode
Spot Multi -electrode AV1z n/a Any combination of AV1 to AV8 may be
AV8 selected
Extended simal
Seam ing'e AVl AV2 AV1 and AV2 are automatically selected
electrode
. AV1z Any combination of AV1 to
Seam Multi -electrode AVS AV1z AV8 AV8 may be selected

Table70: Configuration Parameters for Valve Outputs

Valves not being used for the WAV or MOTOR function may be used as AUXWANAAOTOR settings always
override any corresponding AUX settings.

The weld programs contain the valve parameters definetiainle7 1.

Parameter Description
WAV AV1z AV8 WAV output
Motor 1 AV1z AV8 Motor output
Squeeze AV1z AV8 on/off Valve state during the Squeeze interval
Pre-heat AV1z AV8 on/off Valve state during the Preheat interval
Cooll AV1z AV8 on/off Valve stateduring the Cooll interval
Upslope AV1z AV8 on/off Valve state during the Upslope interval
Main heat AV1z AV8 on/off Valve state during the Main heat interval
Cool2 AV1z AV8 on/off Valve state during the Cool2 interval
Downslope AV1z AV8 on/off Valve state during the Downslope interval
Postheat AV1z AV8 on/off Valve state during the Posheat interval
Hold AV1z AV8 on/off Valve state during the Hold interval
Off2 AV1z AV8 on/off Valve state during the Off interval
1. Seam modenly
2. Repeat mode or RolSpot program option must be enabled to use this feature.

Table71: Valve Control Parameters
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10.10Valve Delays
A forge operation is simply the application of additional force during the weld process.

L HELPFUL TIP
-@- Some materials, such as Aluminium, Titanium, and some exotic alloys, may need a
- forging force applied during the weld in order to remove heat induced cracks and form a
more homogeneous nugget.

The timing of the application of additional forcedritical. If the additional force is applied too soon, the current may be
insufficient to form a good nugget with the resulting drop in contact resistance. If the additional force is applied too
late, the nugget may have already started to solidify mgkt difficult to obtain the result needed.

Forge delay provides a precise timing method to trigger an AUX valve assigned to the function.

An ondelay may be applied to any of the AUX valves. The delay is triggered when a valve is programmed to turn on at
the start of any interval. The actual tuon time is delayed by the time value entered in the appropriate delay
parameter.

1 If avalve is programmed to turn off, then the delay is reset.

91 All delays are reset at the end of the HOLD time.

1 If a valve has beaeselected to operate as a WAV or MOTOR function, then the delay for that valve is not used.
See sectiofProgramming Valve Delay Parameters using NetlladProgramming Valve Delay Parameters using WSP3
for programming examples.

Each weld program has a corresponding extension. Each weld program extension contains the following parameters:

Parameter Units Description
AV1 Delay cycles 0-999 Delay on for AV1
AV2 Delay cycles 0-999 Delay on for AV2
AV3 Delay cycles 0-999 Delay on for AV3
AV4 Delay cycles 0-999 Delay on for AV4
AV5 Delay cycles 0-999 Delay on for AV5
AV6 Delay cycles 0-999 Delay on for AV6
AV7 Delay cycles 0-999 Delay on for AV7
AV8 Delay cycles 0 - 999 Delay on for AV8

Table72: Weld Program Forge Valve Delay Time Parameters
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10.10.1Programming Valve Delay Parameters using NetFlash

Example 1

The AUX valve outputs can be programmed to activate after the start of any interval. In this example, NetFlash is used

program AV8 to come obicyclesafter the start of the main heat interval:

'3 Edit control parameters

EvS

Togram | Forge delay Electrode

w [J LinkiCascade

Inhibit program [

L)

=)

Aux valves (AVx) Force
1.2 3 45 56 7 8

ooooooo

Ooooooo®M
Ooooooo®M

3.50 kN

oooooo
oooooo
WAV will use AV1 O Force profile

[0 wait for force at 2nd stage

[0 Testforce at end of main heat

Low limit - 5%

High limit + 5%

Figure71:

L

S Edit control parameters

Bwil

Program Forge delay Electrode

Program L=

Valve delay-on

[ b

AV1 0~

0
0
0

AVS 0~
0
0
5

=

Calibrate Current  Calbbrate Force Configure 1/0Status COMports Log

Softstart

START

(AVA-8 may not operate)

Timing
Presqueeze 51~
Squeeze 151~
Upslope 0~
Main heat 1015~
Downslope 15~
Hold 1045~
Pulses 115 Main->c2

O Repeatmode

[ESRER
Current
[ Pre-heat
Wain heat
PHA v mode Heat 50.0/~
Current 574 KA
Monitor ~ @off  Oon
O Postheat
O c-Henttor(Shunt)
Retry @off  Oon
Low limit - 5% O c-Monitoriwear)
High limit + 55 %

Calibrate Current  Calibrate Force Configure  IjO Status  COM ports  Log

Example 1 NetFlash &gram Valve Delay Selection Parameters

[E=mE=n >

Figure72: Example 1 Weld Program Forge Valve Delay Time Parameters

The resulting output is shown below figure73.
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STARTI/P I_
| I
| ‘
EOS O/P ! _\_
N I
| I
WAV (AV1) O/P 5 cycles
1 1 1 ‘
— 1 !
AVB O/P : I :
1 1

1
1

1

Current 10cycles ! :
—— !

1 o 1 1

1 E 1 o !

1 c 1 ° !

| ] 1 T I

I = 1 1

1 1 !

Figure73: Example 1 Timing Diagram with Valve Delay in use

Example 2:

Extra care should be taken when usmgsation welding, as the program schedule contains a loop {eat>Cool2
>Main heat> Cool2 etc). If the valve twan point lies within the loop, be sure to select all intervals in the loop and
trigger the delay at the start of the Main heat interval.

In this example, AV8 is turned on in the first COOL2 period:

Figure74: Example 2 NetFlash Program Valve Delay Selection Parameters
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