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BACKGROUND

Description of the User

1 BACKGROUND

1.1 Description of the User
This manual has been written to inforqualifiedcustom 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 written for tlEN7000vACweld control product line with aEN7000v&veld timer. The manual
applies to thev2.27version of firmware on th&N7000V&mer.

This document should be carefully read before installing and operating the weld control. Failure to follow the
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:

BoldlItalicstype font is used for emphasis

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

1) Numerical lists define a sequence or procedures

Courier  textis used forgstem output, such as an error message or script
URLs, complete paths, flenames, prompts, and syntax

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved
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BACKGROUND

Explanation of Symbols

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

DANGER! DANGER!
a Danger indicates a hazard with a high level of risk which, iwoided, will result in

immediate, serious personal injury or loss of life. Examples are: exposed high voltage;
exposed fan blades.

WARNING! WARNING!
u TheWarningsymbolindicates eéhazard with gotential hazard whicleould resultin

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

CAUTION!

TheCautionsymbolindicates a hazardshichcould resultin non-life threating personal
injury or damage to equipmenCAUTION may also be used to alert against unsafe
practices.

CAUTION!

e

PACEMAKER
Individuals with cardiac desds should maintain a safe distance due to strong magnetic
ﬁ fields arising from resistance welding. The function of cardiac pacemakers and
\ defibrillators may be disturbed, which may cause death or considerable health
damages! These persons should avoid tredding system unless authorized by a
licensed physician.

NOTICE NOTICE

i The Nvotice 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.

., HELPFULP
-@- The Helpful Hint symbol is used to provide additional information on a topic that may be
=" helpful to the user.
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BACKGROUND

Important Safety Instructions

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

of the product.
SAVE THESE INSTRUCTIONS

The safety instructions are part of the product. Keep the instructions 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 powéo the weld controbefore servicing or establishing 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 been in contact 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 connectionso verify the connectionare secure.
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BACKGROUND

Important Safety Instructions

WARNING!

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

DANGER!

A

Keep free 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’ @ 104° E
cold environments where temperatures are belod@ 32° E

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 dnled
A imperative that all components are protected from debiigiling holes in the cabinet
mayallow dust and other materials to enter the cabinet.

Individuals with cardiac desdgs 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 should avoid tredding system unless authorized by a
licensed physician.

DANGER!

WARNING!

A

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

Always ensure cooling water is adequately flonanthe proper rate, temperature, and
is of sufficient quality. For water quality requirements, refer to AWS J1.2M/J1.2.2016
Guide Installation and Maintenance of Resistance Welding Machines.
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BACKGROUND

Technical Support

1.5 Technical Support

1.5.1 Internet
The latest version of the documentatiand other helpful resources in the ENTRON Document Library page found in the

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

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

customerservice @entroncontrols.coar support@entroncontrols.com

Please include your name and 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 websit

atlink below:

wne  TECHNICAL SUPPORT FORM LINK
.

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

After the web form has been completegour case will be assignedaae of our technical specialistgho will contact
you directly.

ENTRON Controls can also be contacted by phone or email:

1 Phone: +1864416:0190
1 Emailitech.support@entroncontrols.com
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INTRODUCTION

Weld Control

2 INTRODUCTION

2.1 Weld Control
TheEN7000v2Veld TimerControl is primarily &inglephase50/60 HzAC control. It can be configured f8mgle Gun,

Multi-Weld Cascade, Seam WelRhll SpotAnalogand 3 Phase DC.
Key Configurationsf the EN7000v2or AC& 3 Phase D@elding:

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

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

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

4) AvailableMulti Electrodeconfigurationfor cascade machines. Thilowsshortercycle times in mulki
weld operations

5) Auvailable 3 Phase Gnfiguration (for use with Inside the Delta 3 phase DC Transformatgws
equal primary loadingvith improved power factofor higher current applications.

2.2 Features

TheEN7000v2veldtimer controlis suitablefor variousresistance weldingnd heatingapplications These include spot,
spot repeat, projection, mukwelding, seamroll spotincluding 0 to 10 volts Analog contrdheEN7000vas available
with a rangeof{ / wFamn 300 Amp Air cooled SCRs to 5000 Avgter-cooled heavyduty SCRs. THEN7000v2
productrangecovers ahighnumber of industrial resistance weldiffigeating applicationghat usepneumaticpedestal
machines, Cascade machiraslincludinglarge 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: PréHeat + 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 selected AUX output

1 Multiple modes of programmingrhese includ&ouch ScreenVSP3 Hand Helendant, NeElash
Software, MODBUS, Ethernet/IP

1 0 to 10 voltAnalog control mode

1 Force profiling

1 Electrode management (stepper functions)

=A =4 4 4 -4 -4 -5 A -2

= =4
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Product Hardware Specifications

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

ANnEN7000v2veld control is also available in a MeMielder (Cascade) configuration. This configuration allows a user to
control multiple weld transformers and multiple weld actuators with a single control. The features of theweildti
configuration are:

Control up to 8 weld transformers

Control up to 8 weld valves (WAV)

7 auxiliary valves under program control

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

=A =4 =4

For more information on muhkwelding referto the sectionMulti-Welding Machineof this manual.

2.3 Product Hardware Specifications
TheEN7000v2veldtimer controlis available with various SCR options and build configurations. The specifications for
the standardEN7000vroduct lineare defined in this section.

2.3.1 Power Specifications

E Description
| Standard Voltage Single or 3 Phase AC 240575V (+10% {20%)
Line Frequency 50 /60 Hz
UK us
N/A 300A Air Cooled

150M Water cooled 1200A Water cooled

Standard SC8ptions 300M Water cooled : 1800A Water cooled

TC500 Water cooled : 2200A Water cooled

TC2000 Water cooled: 3200A Water cooled

TC3000/Nater cooled i N/A
Tablel: EN7000vZ2Power Specifications Table

2.3.2 Function and Monitoring Specifications

Description

Phase Angle Firing Percent Available phase heat control

Constant Current Regulation Prima 30 Amps; 4000 Amps (dependent upon CT selecti

Constant Current Regulation

Secondary 2kAAmMpsg 600kA (with a TAMiIp to x10module)

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved
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Product Hardware Specifications

Primary Current Range 50A to4000A
Timing Control 1 cycle at 50Hz / 60Hz.
Duty Cycle Limit SCR capacity dependent.

Table2: EN7000vZunctions and Monitoring

2.3.3 EN70002 Weld Timer Specifications
: Description Value

Ethernet IP 100 BaseT
Modbus TCP/IP 100 BaseT

Communications

R85

RS232 for WSP3 Pendant
Local Inputs 16 Inputs 24VDC
Local Outputs 16 Outputs 24VDC

Number of Weld Programs 256

8 Steppers with 10

Number of Steppers Programmable Steps

Language English
Table3: EN7000v2/Veld Timer Specifications Table

2.3.4 Environmental Specifications
' Description Value

The cabinet internal ambient temperature must n
Operating Temperature rise above 104 degrees Fahrenheit or 40 degree
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

— Inverter
Description i
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 © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved
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Main Component Overview

Chlorides 20mg/l max

Nitrates 10mg/I max

Sulphates 100mg/l max

Insoluble substances 250mg/l max
Deposits in cooling water may cause corrosion/abrasive
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 staritidi/1200AEN7000v2
configuration are identified below and Figurel: EN7000v2200 250A Control Layout

& | 5 | 4 3 | 2 1 T
g
=
&
) i
It
] L 2402 .
|
C c
e 11.13 3.24
B 24,00 B
— u ——
ENTRON
DREAWHEY | WATE [ CHECFED BY. WATE
A TOLEREMCE SCALE DIESCRIFTION A
::&fﬁ-‘irﬁn ENFDOOTS/P-XXXXD0 C.E
ch_'ohé: r.i saa WVearsion Customer Layaut
SHEET MUMBER DRAWING MUMBER ] REV
10F 1
[ 5 4 3 2 1
Figurel: EN7000v2 200 250A Control Layout
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Wiring Diagrams

2.5 Wiring Diagrams

TheEN7000v2veld timer controlis designed t@perate withvarious siz&SCRand up to 8veldingtransformers. This
section provides thelectricalschematic for customer connectiomghen interfacinghe EN7000vand a generic Weld
Control wiring diagram. The drawing is applicable for the following procluttigurations

Wiring
Part Number Part Description Drawing
Number
10-64-21-00-03-13-02-13 EN7000v2125A-150M-1SW
10-64-21-00-04-13-02-13 EN7000v2T-325A150M-1SW
10-64-21-01-03-13-02-13 EN7000v2125EFT150M-1SW
10-64-21-01-04-13-02-13 EN7000v2T-325EF150M-1SW
10-64-31-00-03-13-02-13 EN7000v2L60A-150M-1SW
10-64-31-00-04-13-02-13 EN7000v2T-360A 150M-1SW
10-64-31-01-03-13-02-13 EN7000v2L60ET150M-1SW 3U3732 1 3
10-64-31-01-04-13-02-13 EN7000v2T360ET1I50M-1SW
10-64-51-00-03-13-02-13 EN7000v250A-150M-1SW
10-64-51-00-04-13-02-13 EN7000v2T-850A 150M-1SW
10-64-51-01-03-13-02-13 EN7000v250EFT150M-1SW
10-64-51-01-04-13-02-13 EN7000v2T-Q50EFT150M-1SW
10-64-52-00-04-13-02-13 EN7000vZS250A300M-1SW
10-64-62-00-23-23-02-13 EN7000v2400A-300M-1SW 3U3720 ) 3
10-64-62-00-24-23-02-13 EN7000v2ZS400A300M-1SW
10-64-62-90-14-23-02-13 EN7000vZS 3PFB00M-400A1SW 3U3654 1 2

—-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27

"10-64-0G20-03-B1-00-10 EN7000/P1200(2) D/EIP
10-64-0G20-03-B1-05-10 EN7000/P1200(2)D/EIP/OMS
10-64-0G20-04-B1-00-10 EN7000TS/H200(2)D/EIP
10-64-0G20-43-B1-00-10 EN7000/P1200(2) D/220V/EIP
10-64-0G30-03-EX00-10 EN7000/P1200(3)L/EIP
10-64-0G30-04-EX00-10 EN7000TS/A200(3)L/EIP 42148 REVB 2
10-64-0G40-03-EX00-10 EN7000/P1200(4)L/EIP
10-64-0G70-03-YE00-10 EN7000/P1200(7)U/EIP
10-64-0G80-03-Y100-10 EN7000/P1200(8) U/EIP
10-64-0D-40-04-E100-10 EN7000TS/A800(4)L/EIP
Copyright © 205 ENTRONontrols, LL@nd/or its affiliates. Al rights reserved
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10-64-BG20-04-B1-00-13 EN7000TS/A200(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 EN7000TS/A200(2)D/203/EIP/OMS
10-64-CC20-04-E200-13 EN7000TSA200(2)L/203/EIP
10-64-CG30-03-EX00-13 EN7000/P1200(3)L/203/EIP
10-64-CG30-04-EX00-13 EN7000TS/A200(3)L/203/EIP
10-64-CG30-04-E205-13 EN7000TS/A200(3)L/203/EIP/OMS
10-64-CG40-03-E200-13 EN7000/P1200(4)L/203/EIP
10-64-CCG40-04-E200-13 EN7000TSH200(4)L/203/EIP
10-64-CC60-04-Y100-13 EN7000TSA200(6)U/203/EIP
10-64-CC80-04-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-DG20-04-B1-00-13 EN7000TSA200(2)D/253/EIP
10-64-DG20-04-B1-05-13 EN7000TSA200(2)D/253/EIP/OMS
10-64-EG20-04-B1-00-13 EN7000TSA200(2)D/403/EIP
10-64-EG20-04-B1-05-13 EN7000TSA200(2)D/403/EIP/OMS
10-64-EG30-04-EX04-13 EN7000TSA200(3)L/403/EIP/PLS
10-64-EG30-04-E105-13 EN7000TS/A200(3)L/403/EIP/OMS
10-64-EG80-04-Y100-13 EN7000TS/A200(8)U/403/EIP
10-64-ED20-04-B1-02-13 EN7000TSA800(2)D/403/EIP/WNW"
10-64-0G00-04-A1-00-10 EN7000TS/AR200C/EIP
10-64-0G00-03-A1-02-10 EN7000/P1200C/EIP/WNW
10-64-CG00-04-A1-00-13 EN7000TSH200C/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-CC00-03-B1-00-13 EN7000/P1200D/203/EIP 421547 REVE 1
10-64-ED00-04-B1-00-13 EN7000TS/A2800D/403/EIP
10-64-DG00-04-B1-00-13 EN7000TS/A200D/253/EIP
10-64-0G00-04-B1-05-10 EN7000TS/A2200D/EIP/OMS
10-64-0G00-04-B1-00-10 EN7000TS/AR200D/EIP
10-64-0D-00-04-A1-00-10 EN7000TS/A800C/EIP
Table6: Standard Product Wiring Diagram List by Part Number
Copyright © 203 ENTROINControls, LL@nd/or its affiliates. All rights reserved
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Noice DOCUMENTATION REQUEST

If your part numberis not defined iarror! Reference source not foungplease email E
NTRON atustomerservice @entroncontrols.cota request the drawing for your
product. Please include the following in your requastur name company namepart
number, andproduct serial number

You can also visitww.entroncontrols.com/resources/entrofibrary.htmifor pdf
versions of the wiring diagrams.

2.5.1 Customer Connections Diagram (383
The user connection®r the EN7000v2veld timer controlfor inputs and outputs are defined in Wiring Diagr&igure

2: 3U3633 This wiring diagram applies to BIN700Q. &

1 | z | 3 [ 4 | 5 | 6 7 8 9
X2 OUTPUTS X3 INPUTS
pro-mmmemeese : - 1 X4._SENSORS
[ 1/0 BIT! . /o BTl el
1 e Eos(eHt) Voo : —o—/Lo—.ia- START(FS1) L R g i
[} I 1 Ll
T2 mavirvi) i —o—"co—2e *+WELD ON(NW1) —1— Blj H i 5 |oT meut '
1 1 = [ '
e FauLtiem) —2— ! —E—C' +*STOP(EST) -2 i MR —e |
_Z+—',_4¢. READY —— | STOP —o——‘ﬁ“r—o——ic- **TRANSFORMER T'STAT(TT1) —3— ! - . | '
S e N i 3
_|Z+_é_5¢. CONTACTOR(MET) —— : Lo "o 156 2nd STAGE(PS1) S ),'. ":l E 4: oROD .
L[]S COUNTER/ ! —o—"o— B¢ RETRACT(RT1) —5— T Tt 5*— '
TIP DRESS REQ. ' ' 1l :
e P DRESS REQ. | —o—"-o——T& RESET FAULT(FR1) —6— ( o ¢ GND '
! i - 1B, RESET COUNTER o 100-2000mV/kA)  b=-===mm-mm--s--o
—L=F——+2€ PRE-waRN —7= | o '9‘ TIP DRESS .QCK} =1
_Z+—',_9¢. AVB(SVE) —— —o—/Lo—-—t- RESET STEPPER{SR1} —&— !
i i
- TP % aaesv —o— | —o—/Lo—,t- P1(ER1) —o
—ZJ'—ll(- AVB(SVE) —0— | —o— ‘-0—-—1t-|1 P2(BP2) —to— 1
+ ' —0—""~0—12 Pa(pP4) —1
-_—
e e g : X5 _ANALOG
-—I ZI—@' AVA(SV4) —42— | T Pa(ePa) —=, __ rTTmmeem———---- h
e avasv) 3 | o014 p16(8P16) —13 S —— e ov :
1 1
_Z‘*—'ﬂﬁ Av2(5v2) e —o—"ro—115¢ p3p(Ep32) —14— E P;?&ortnonul ﬂ OUTPUT (0..10V) !
] 1
L % avigsvi) a5 —0—/1-0—:‘—§¢- PB4(BPE4)/EDIT ENABLES  —15— | '45::---- E ) Ao T 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
L€ ov (5vc) | ) )
[ | * Configuroble EDIT ENABLE function on V1.12 onwards.
Lmmremr e e e 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:
DRAWN: [ BF ENTRON EN7000 sSeries 3U3633
CHECKED: LTD USERS CONNEC—HONS ISSUE Mo: 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 ol

set of electrodes. The typical variants of standard machines are:

Standard pedestal machines
Manual weld guns

Robot guns

Seam welders

= =4 -4 4

Below is a schematic showing an example of a sik@kansformer connected to a single set of electrodes. The
schematic represents a system where B 7000vaveld timer controls the actuation of the weld sequen8y
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 StandalieN7000V?2

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 supported by tB& 7000v2veld timer.

1 Multi-Head Machinec¢ A Mult-rHead machine has up to 8 valves and a single weld transformer. Each
valve is typically controlled independently. This type of machine is also referred tulal$i e&Electrode
or Multi -Gunconfiguration (Refer to thélulti-weld OperationsSection for programming information).
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B

1O ==] =
I@==X=
O

Figure4: Multi-Head Machine Schematic

1 Multi-Welder(CascadeMachineg A Mult-rWelder 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 cascadir

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 number of transformers to be

controlled.

Cascade / MUX
@' TheEN7000vZascade type weld controls can be identified by the part
“ description.UK built controlstie description must contaia.g 150M or
e 300Mx2,3-8 which means additional SCRs have been installed in the cabinet to
fire additional transformers.

USA built controls the description must contaig 1200 or 1800 (2;8) which
means additional SCRs have been installed in the cabinet to fire additional
transformers.
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Figure5: Multi-Welder Machine Schematic
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2.8 Modes of Current Control

TheEN7000vZ St R GAYSNDA& LINAYINE FTdzyOlA2y Aa G2 O2yGNRf (K
two differentmodes of current control. The mode is set with each weld sched@®R Currerontrolcanbe calibrated

to match an external weld current meteThe calibration procedure tunes tlEN7000v20 matchl  dzd SN a [/ | €
Weld Current MeterRefer to theCurrent Calibratiorsection for detailed calibration instructions.

. CONTROL MODE Definition Parameter Range  Units Regulation Range
The control triggers the SCRs toi 0%-99.9% Phase ;| Percent No
PHAPhase Angle ) . . 0%- 99.998
9 fire at a fixed Phase angle. angle (%Heat) Phase angle: Regulation °
Constant current regulation
mode. The current parameter is: Primary or
C®R - Constant adjustable, but the heat is Min KA- Max kA Amps Kilo- S Ej/ Min kA- Max
CurrentRegulation automatically determined by the Amps econ .ary kA
. . Regulation
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 S€ (jos- 99 99% Phase | Percent None- 0 _/0'99'9@
ANALOG Control on the program. i PHA_’ the angle (%Heat) Phase Angle: primary or Min kA¢ Max
analog output is proportional to Min KAc Max KA | /KiloA kA
% heat in open loop mode. If N KAG Max llo-Amps  Secondary
CCR, the current is proportional
to the Maxavailableoutput.

Minimum firing anglds pre-set. TheMaximum firing angle are determined by the power factor set in tleairrentcalibration.
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 fadjiostingthe power factor
to a lower level, will remap the firing so a change in output is obtained for the full range of heat settings.

30°to 150°

Example:A machine with a long secondanyofor power factoj may have dead angles above certain percent firifgaximum
output current is reached at0% Above this point, the machingroduceslittle or no currentoutput change. A reduction of
Power factor setting from 0.86 t0.65, in this case, produces current adjustment up ®©99%.

Note:- If the power factor is to low 0.40 this can limit tireaximum currentoutput of the welding machine.
Table7: Current Control Modes
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2.8.1 Phase Angla 2 R &HA
Phase Angle ModéPHA)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 monitorimgcomparing
to the measuredesultsfrom phase angl@utput. Therequired weldingcurrent is programmed in units of % heat

2.8.2 Constant CurrenRegulationd / RE

CANARY3I AYy [ 2yadGtyld [ dNNBydG wS3dzZ | G§A2Y GutdmAticedyvaryiMgie S ~
phase angle to reach and regulate the actual current. The current paranngt@is adjustable by the user but the heat
%requiredis automatically adjusted by theN7000v2veld control. The current target is programmed in unitsAmps

or kilbampere (kAYlependent upon measuring source and calibration-gpt
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2.9 Installation
The installation of th&EN7000v2veld 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 therranty on the control

2.9.1 Installation Instructions
1) Inspect Crate

Upon receipt of the crate N 7000v2the 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 of\l&rks; 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 examine the exterior and interior of the control for damage. Verify there are no
loose components or wires inside the control.

DANGER!

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
EN7000vanay 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'ypical Lifting Points
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waeninet  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 mount tabs 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 Connectitrese applicable
a. Remove the access panels on the top of the conttoére applicableCover internal parts prior

to Driling the desired access holes fBower cables antlO connections.
b. Wire all desired I/O connections.

| Cover Internal Parts Before Drilling

Gland Plate

\
~ - // . ~ Q| I
. :

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 be drilled 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 debris.

WARNING!

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

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

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

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

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

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 lockso seal the cabinet door.
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Door Locks

. : |
QR

|ﬁ(§=

Figure9: LocationEN70002 Door Locks

DOOR INTERLOCK
DANGER! The 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 the control, please connect this to the RS232 port o
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 forabetrol.

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.
any faults are displayed, go to tl&@ult and Status Messagsaction 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&theigure
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 thEN70002the unit should be calibrated to the machisecondary
circuit and external weld current metelcosses in the secondary circuit due to impedance or other
factors can reduce the energy output between the electrodes. Refer t&Cthlibbrate CurrenfToroid /
Rogowski coi)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
The control is now ready for use. Begin programming or uploading your weld schedule 88 7680v2
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:

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

1 Weldtype 1 Analogcontrol

1 2" Stage 1 Analogout

1 Sensor (Feedback) 1 Waveform 10v =

1 Toroid Test 1 Contactor

1 Frequency (50/ 60 Hz) 1 Com2

T Units (Metric / Imperial) T Com3

1 Stop on fault 1 Ethernet

1 EOS on fault 1 Backup to WSP3

1 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

I Retract

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

The configuration parameters can also 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 @

Figure10: NetFlash Configuration Tab

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

VALUE Description

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

Extended mode enables advanced features in the programming interface.
is selected for spot, spaepeat, projection, multiwelding, cascade, refpot,
and seam welding applications. It is typically used with MM&ld machine
types and seam weldingpplications.

Extended
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2.9.2.1 2" Stage/ Welder interlock wait.

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

Value Description

Off The 2d Stage input is not used.

The 2d stage input is checked before the Squeeze interval. The motor outp
activated when & 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 2d Stage input is checked after the Squeeze interval. The motor outpu
activated when the 2 Stage input is confirmed.he Motor Output is only use
for Seam Welding applications.

START INPUT L
I I
| 1 1
I ] |
After Squeeze 24STAGEINPUT 1 |
] i
I 1
1 1 I
1 1
MOTOR OUTPUT | I
1 i
1 | 1
Sequence | Squeeze | 1 Sequence
begins | 1 | continues
> -
Once The 2d Stage input is checked only at the start of a cascade sequence

The 2d Stage input is checked at the start of every program within a casca

Eve
Y sequence
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2.9.2.2 Contactor

The Contactor output can be sustained for alefined time following the weld. This value can be set from 0to 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 th
weld-air valve opens as normal but subsequent events are inhibited until a fault reset command is given.

2.9.2.4 EOS on Fault
ZKSV idKS a9 h{ ()9va2 27F {Sljdzéyéé() 2y Cl dzf G ¢ OKSO‘[OZE A
fault is detected.

2.9.2.5 Headlock on Fault

2 KSy GKS a1 SIRt201 2y Cl dz Gvélve Oupdt@ haddDE andl subsEiehtveldGSRIE i f
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 contr
When the value is checked the signal from an 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.

Value 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 assignedpao 8 Electrodes, thereby allowing weld programs to turn on the assigned
Transformer in a Cascade contrqlSee Cascade operation.
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2.9.2.9 SCR Select

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

Encode @-7) Cascade Up to 8 SCRs

CANB o {/wa (G2 RNAGS o tKI3

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 Discret

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

be set by Netflash or WSP3 Hand Held Pendant

2.9.2.11 AnalogOutput

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

Force The analog output is used to control force.

The analog output corresponds to the measured weld curre

Current . .
The measured current is defined by the Measure paramete

2.9.2.12 Analog Control

The Analogontrol setting diverts heat/ current control the Analog input port. The Heat/ Current parameters in any
program will be ignored. Instead 010V 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 ’

'@' The EN7000v2 must be restarted for 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

HAY output

Hi-lift -

START ingut I

WAV oulpul I

Retract inpul
——

HAV oulput

maintained

START input

WAV output
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2.9.2.14 Sensor

Measure the primary welding current (ie weld transformer primary current)
CT¢ (Primary) TheEN70082 can display secondary current when the relationship betweer
primary and secondary current has been calibrated.

Measure the secondary welding curreiithis function requires a toroid senso

Toroid ¢ (Secondary) (Rogowski coilto be connected to the weld control.

2.9.2.15 Line Frequency
Thelocal operating Line Frequency should be set. 50Hz or 60Hz.
2.9.2.16 /0 Source

The I/O Source defines the communication of the inputs and outputs foEM&0002 weld timer.

]
N 4

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

Discrete Use the discrete inputs and outputs

COoMO0 Use MODBUS TCP/IP (Ethernet) on COMO
COM1 Use MODBUS TCP/IP (Ethernet) on COM1
COM2 Use MODBUS RTU (RS485) on COM2
COM3 Use RS232 on COM3

COomM4 Use MODBUS TCP/IP (Ethernet) on COM4
COM5 Use MODBUS TCP/IP (Ethernet) on COM5
COM®6 Use EtherNet/IP on COM6

2.9.2.17 Local Security

The Local Security dropdown me(NetFlash allows the user to select a security function that prevents all users from
changing the parameters. When the security feature has been enabled all parameters ar©Rgdd users who do
not have the security code or key.

',@: TheEN70002 must be restarted for this change to take effect.
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off No security is enabled on the device. Any user can modify any parameters
the EN70002
Kevswitch An external device such as a keyswitch can be connected to the control or
4 P64 input. The external device can be specified at the time of order.
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 clickingS&e action button. This allows a user to setthe physical time
ontheEN70002(G 2 GKSANIJ GAYS T2yS (2 SyadaNB FlrdzZ d Y2YAG2NRAY =
time.

TheEN70002 must be restarted for this change to take effect.

2.9.2.19 Factory Reset

The control parameters can be set to the default values by clickingnitialise 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 lost. Insure 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 measunesinga CT Current Transformemn the primaryor by aToroid (Rogowskioil) on

the secondary circuit.
TheCTis sensolis supplied as standardt measures the Primary Current. TEE/000/2can display primary current or

scaled to display secondanAwhen aturns Ratio is appliedWhen wingthe 2 point calibratiormethod, it closely
tracksan external weld current meteitheexternalToroidis mounted on the secondary of the welder atine
EN7000vaiirectly measures Secondary Current. The default sensitivity of 150mV/kA can be adjusted to match an

external weldcurrent meter.
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Parameter Units Range Description

Power factor of the
Power Factor Cos ¢) 0-0.86 . .
welding machine
Toroid mV/KA 1-60000 Sensitivity of the toroid
) Attenuator Ratio. 1if No
Toroid Factor 1-10 :
attenuator is present
CT mV/KA 1-60000 Sensitivity of the CT
Point 1 Primary KA 0-32.0 Measured Primary Curren
at Lowheat
_ Measured Secondary
Point 1 Secondary kA 0-500.0
Current atLow heat
Point 2 Prima KA 0320 Measured Primary Curren
Y ' at High heat
. M
Point 2 Secondary KA 0-500.0 easured Secondary
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
CCR gain 1-10 The .CCR gam. Setto 5as
starting point
Scales the Analogpntrol
R O\2= kA . . .
CCRO 0-500.0 input for CCR operation
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Scales the Analog control
CCR 10V= KA 0-500.0 ) 9o
input for CCR operation
1Seam Mode Only- 2 Analog control Only-
Spot Spot
Spot Projection Projection
Typical >PoL Multi-Weld (Cascade] Multi-Weld (Cascade
. Projection : :
Applications Seam Multi-Head Multi-Head
Seam Seam
Analog Analog
Weld Current Meter &
TOF\:)I/Se_-nS(;)rs Secondary Toroid Weld Current Meter None
equire Sensor(Rogowski coil
Regulation
Configuration Toroid CT CT

Setting

Displayed

Current Secondary Current

Value

Primary Current

Primary Current

Set Power Factor

Set Power Factor

Set Power Factor

Match Control reading
to Secondary current
meter by adjusting
toroid sensitivity

Set CT ratioto 1:1

Set TurnsRatio tothe
weldtransformer
Turns Ratio

Take 2 readings and
note Primary and
Secondary Currents

Set CT to 2 Point

)
o
)
D
n
=
§e]
Is
S
2
©
©)

Fill the 4
corresponding fields
with values obtained
on Step 3

Secondary Current
Value Displayed

Secondary Current
Value Displayed
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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 machine over the full heat/current
range can be achieved by programming the correct value for the power factor.

The following procedure involves running the machine at maximum outdeake sure that the
mains supply and the secondary circuit are able to handle this power. Make sure that any
cooling system is activ&éhe 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 program to the electrode to be calibrated

| 2 Select the connected electrode program and enter Power factor =40.

| 3

Cycle the machine and check that a current is measured.
4 Set 99.9 %heat in the weld program.
| 5 Cycle the machine then check thdisplayed conduction percentage if this is less than > 99.9%Then
| 6

increase the power factorand cycle the machine. Repeat this process until 99.9% is displayed.
If the STATUS shows conductiois at near 99.9%. Power Factor is set

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

The Turns Ratisetting allows the user to sehe turnsratio of theweldtransformer 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 tunngtio using NetFlash is:
1) Determine the Turns Ratio from the welding transformer data sheet or transformer product label
2) Connect the computer to the control via an Ethernet cable
3) Turn ON theéEN70002 weld control
4) Open the NetFlash software application on a computer and connect to the target control

5) Load the parameters from the target control by clicking twad From Contrdicon

6) Navigate to theCalibrate Currentab

—&
k3

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

Toroid Factor
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
change to the control

CT current conversion (primary to secondary)

Apply conversion

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 FRat method. This procedure requires an external
current measuring device such as an ENTRON WA2 Weld Analyzer. The process requires the user to establish the
relationship between the primg 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 measured primary current.

v

|
o s p

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

1)

2)
3)
4)
5)

1)
2)

1)
2)

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

Getan external current measuring device such as the ENTRON WA2 Weld Analyzer and setup the dev
to measure the secondary circuit.

Connect the computer to the control via an Ethernet cable

Turn ON theEN70002 weld control

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

A 2 4 oA

[2I R GKS LI NIYSGSNE FNRY GKS O2yySOGSR O2yiNR

Navigate to theCalibrate Currentab
Check thelTurns Ratiacheckbox and set the Turns Ratioltd

CT current conversion (primary to secondary)

Apply conversion | Use turns ratio -

FY

Turns ratio 1 A

-

Navigate to theProgramtab in NetFlash
For the active weld program
a. SettheSqueezdime to 99 cycles
b. SettheUpslopeto 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

A k|[[4]

Main heat 10 ~ PHA  ~ mode Heat 10.0: %

e
Current 1.00 - kA

<\, PHAMODE
-@- When theMain Heatinput is set toPHAmMode, theCurrentinput value is ignored by the
- control. The output of the weld control will be a equivalenttéatinput.

6) Produce a short circuit weld
7) Note the following values:
Ip1= Primary Weld Current Yiewed in the Log tab or metrics window, timer touch screen
status or WSP3 Pendant status)
Is1l = Secondary Weld Current 1 (measured by the external current monitor)
8) For the active weld program, set théeatvalue to a higher value such @8%

Upslope 0 ~ Main heat

Main heat 10

ALEI[ 4]

~ 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 talmetrics window, timer touch screen
status orWSP3 Pendarstatus
Is2 = Secondary Weld Current 2 (measured by the external current monitor)

3) Navigate to theCalibrate Currentab

4) Enterthe Ipl, Ip2, Isl 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 Ip1, Ip2, Is1 and Is2 values, fEater 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
\ U4
_@_ To verify the Is1, Is2, Ip1, and Ip2 have been stored by the control. Close the NetFlash

— 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 Measuring 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/kANT3v2 provides a
sensitivity parameter which may be adjusted to provide absolute matching with an external current meter.

The procedure for adjusting theensitivity ofthe Secondary Measuring output from tiE&N70002is as follows.

1) Turn Off theEN70002weld control

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

3) Connect the Toroid (Rogowski coil) to BB 70002 via ConnectoX4 Sensors) as shown in User
Connection Drawin§U3633

4) Getan external current measuring device such as the ENTRON WA2 Weld Analyzer and setup the dev
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 Contrdicon

9) Navigate to theConfiguretab
10) SelecfTOROIRs the Sensor

Sensor et (@ Toroid

11) Navigate to theCalibrate Currentab
12) Set theFactorsignal based on the expected Secondary Current
a. If the currentis not expected to exceed 50 kA, then set the factdr to
b. If the currentis expected to exceed 50 kA, then the factor should be set based on the TAM/1
and the attenuator option (x1, x2, X3, etc.)

Toroid (Secondary current)

Sensitivity 150 mV/kA (150)

4(r|li4]r

Factor 1 X

13) Navigate to theProgramtab
a. Ifthe active weld program has &ilectrode Steppgorogrammed, the stepper must be reset to
ensure the stepper does not modify the output during calibration.
I. Navigate to theElectrode Tab
ii. Check theEnable Steppetheckbox

Enable stepper

ii. Click the Reset stepper/electrode checkbox
Reset stepper/electrode |

iv. Verify0 in the Spots dondextbox
v. Disable the Electrode stepper for the calibration procedure by uncheckingribble
Steppercheckbox
[] Enable stepper

14) For the active weld program
a. SetSqueezedo 99 cycles
Set theUpslopeto 0
set theMain HeatModeto PHA
set theHeatvalue to a low value such &§€.0%
set theMain heattime to 10 cycles

®oo0co
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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 Sensitivity value accordingly. If the readings are not close, adjust the Sensitivity value base
on the equation below.

Sensitivity = (Control reading* 150) / Meter Reading

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

Multi -Electrode or Cascade (MulWelder) Systems
LY In multielectrode or multitransformer (cascade) systems it may be difficult to
'@' arrange toroidgRogowski coilspr 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 ys&nary measuring and the turns ratio
or 1&2 Pointmethod.

2.9.3.5 Analog Control Mode.PHA to CCR

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

Control voltage

CCROV= 2.5 kA

CCR10V= 20,00 kA

S Analog Operational Band
@ You do not have to use the full currentrange of the 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 analo
input allows the control to read the output of an external force sensor (load cell) or a proportional pressure sensor to
measure force. The analayitput can be used to control a proportional air regulator valve to control weld force.

The analog input and output signals operate betweegl0V. The linear relationship between mV signal and the force
must be programmed into th&N70002 during installation.

The calibration is based on a twmint 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 Contraection for more information.

The Force calibration parameters are defined @ble8.

| Parameter Units Range Description

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

OUT Poaint 1 KN/Ibf Measured output force (paint 1)
OUT Point 2 mV 0-10000 Analog output (point 2)

OUT Point 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 calibrate CCC Configure /O Status COM ports Log

Output force calibration Input force calibration

10 10

Output force calibration

KN @v

min 0.00 0.00

Paint 1 jp.oo 0.00

Force
Force
tn

Point 2 10.00 10.00

max 10.00 10.00

KN @V

min 0.00 0.00

Point 1 0.00 0.00

Point 2 10.00 10.00

max 10.00 10.00

Figurel1: 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. This procedure can be performed for both the In and

Out analog signals.

1)
2)
3)
4)

5)

6)

7)
8)

9)

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

Open NetFlash and connect to the target control

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

Verify the active weld program has sufficient squeeze time to build weld force
On theProgramtab, enter a reasonable value in tik@rce fieldfor the first reading

0 1bf

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

Analog Inputs

Channel 1 0oV

Channel 2 0.0V
Analog Outputs

Channel 1 0oV

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

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

.

Electrode 0= [

Enter the weld force reading from the gauge and the corresponding voltage in the calibration table.
a LT GKS T2NOS NBFIRAYy3I Aa +d GKS 26 SyR 27
b. LY GKS T2NDS NBIRAYy3I Aa Fd GKS t2¢ SyR 27
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Preventative Maintenance

Ibf @ Vv
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 theEN70002is in Weld OFF mode. Passing current through a
& weldforce gauge can create a safety hazard or damage the gauge

2.11 Preventative Maintenance
The Preventative Maintenance schedule is defined belowaine9 and Table10.

It is recommended that Preventative Maintenance be performed with the power disconnected from the unit. Certain
items inTable9 may require power to test the function of the electrical component. Appropriate Personal Protective
Equipment must always be worn during maintenance and inspection dEMiZ0002 Weld Control.

WARNING!

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

A

Circuit Breaker Operate shunt trip button monthly Monthly
Isolation Contactor ; Verify that the contactor turns ON/OFF smoothly Monthly ON
Outside Conductors ; Inspect outside conductors for wear. Verify mechanical connections are se¢ Quarterly ON

Water Cooling Inspect the wateicooling system for leaks, cracks, wear, or loose connectio

Quatrterly ON

System Verify water follow is appropriate for inverter module.

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

Cabinet Doors 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 and Tagout Procedures or equivalent.
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Mounting

System Instructions

Verify mounting of the control is solid. Tighten loose bolts
needed.

Frequency

Quarterly OFF

Heavy Gauge Cables

Inspect the heavy gauge wire cables. Verify there are no
loose connections or cable wear.

Quarterly OFF

Terminal Strips and
Terminals

Visually and mechanically check all connections. Tighten
loose wires and connections.

Quarterly OFF

Tablel0: Preventative Maintenance ltems Tha&equire Power to Be Disconnected from Unit

DANGER!
DANGER! Power must be disconneetl before performing any of the Prevenative

Maintenance checks defined irablel0. Failure to comply may result &

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 the user desired camunication method.

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

e BB FEL

B Bee @

ol

'.‘3_3_”?'

Lisa WF1 oo
Ethamet cabila ﬂﬂ

I Ethaemel Eiheri'alAF

Figure12: EN7000v2 Communication Overview
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Comm.
Protocol

Port Number Description

The EIP port provides full 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 Protocol 1P

The Ethernet port provides communication exchanges of both I/

Ethernet MODBUSTCP/IP COM5 502 j . .
data and welding parameters with remote MODBUS devices.

The Ethernet port provides standard communication of I/O data
Ethernet Ethernet COom4 503 & 30718 exchange and welding programming parameters. This port is
typically used for interfacing with the NetFlaskoftware.

The RS232 port supports I/O data exchange and welding

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

The RS485 port supports I/O data exchange and welding
programming parameters via MODBUS communication.

RS485 MODBUSRTU COM2
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Set the IP Address of the Control

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

The IP Address, Subnet mask, and Gateway are set to defaults by the factory. The factory defaults are defiried in

11
Parameter Default Value

IP Address 192.168.0.10

Subnet Mask 255.255.255.0

Gateway 192.168.0.254
Table11: Default IP Communication Settiisg

' Target IP and Host
_@'_ The Target IP address and the HOST IP address must be on the saneg,sub
\ed/ otherwise the communication is impossible. The IP Address is typically set to a

range from 192.168.0.2 to 192.168.0.253 in the fi¢lcheeded, it can be
adapted to local subnet.

The IP Address of the control can be changed using the Nettaftware, EN7000 Touch Screandthe WSP3

Handheld Pendant. The instructions below define how to change the IP Address of the EN7000v2 weld controller usi
NetFlasht.

S~ Update Java
'@' Prior to running NetFlash, alwaysupdatethe 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 NetFlash software application

4) Click theNetwork Configurationicon to open the Networking window
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5) If the control is not known by the PC, click thean Network for Controlison to find the control.

SN Control Not Found
'@' If the control is not recognized by the PC, make sure the firewall does not block
- Ethernet ports 503 and 30718 used for NetFlash

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

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
Netflastm the control will automatically be restarted upon IP Address change and allow communication.
However, a power restart is recommended.

1]

9) Now that the 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 controlCenfigure
c. Update the desired fields. Then preSster or Tab to push the change to the control

4 NetFlash v1.18

Gl |

101011

011
100
010

1]

= al
a Edit control parameters
— &)
B w |

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 Oof !
2nd Stage © Once O Every
Contactor 0 : ]

|:| Stop on Fault

[ E0senFault

I:‘ Headlock on Fault
Sensor @cr (O Toroid
Toroid test @) off Cion
Units (@) Metric () Imperial
Electrodes (@) single O Multi
SCR select Direct(0..3) .
Program selection (@) External (O Internal
Analog control (@) off on

Analog out Force control ~

Features () standard (®) Extended Set
Weld type Spot v
Retract OffiSimple . Factory reset
1i0 source Discrete > Initialise
Line frequency O 50 Hz ©ﬁl] Hz
Firmware E7kV1.25
Local security
Enable of ~

NI >

Fri 15 Jul 2022 09.08.51

(reopen edit window after use)

Host IP Address ﬁ92 168.0.97
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Product Model: EN7000v2

Target IP Address [192.168.0.13

Control ID [EN7000 [

=@ rR@
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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. The Ethernet connector also supports read write functions with
MODBUSTCP/IP external devicesiggramming via the NetFlagh and read only data outputs.

Table12 shows the communications available through the Ethernet port on the weld control.

Port Comm. Protocol Port Number Description

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

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

The Ethernet port provides standard communication of I/O
data exchange and welding programming parameters. Thi
port is typically used for interfacing with the NetFlash

software or read only communications (Implicit Messaging

Table12: EN7000v2 Ethernet Communications

Ethernet Standard Ethernet 503 & 30718

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

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

following tasks:

Configure the control

Program the control

View status information

View and export 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

The NetFlash 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~ Update Java
'@' Prior to running NetFlash, alwaysupdatethe Java Runtime Environment on
~ your PC.

To use the NetFlagshsoftware:

1) Connect the EN7000v2 weld controller via an Ethernet cable
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' Ethernet Cable Type
_\@'_ If the control is connected directly to the P@rassover 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 software application
4) Click theNetwork Configurationicon to see options.

&5

5) If the control is not known by the PC, click thean Network for Controlison to find the control.
/}I

SN Control Not Found
'@' If the control is not recognized by the PC, make sure the firewall does not block
~ Ethernet ports 503 and 30718 used for NetFlash

6) Selectthe desired control and double click.
7) Navigate to the Edit control parameters window and click tbad from controlcon

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

3

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. Fortextfields updated with a keyboard entry, the user
must pres€nter 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 Industrial Protocol (CIP TM) through Ethernet/IP (EIP). With Ethernet/
communication, the EN7000v2 control provides Implicit messaging and Explicit messaging.

To enable EtherndP 1/O contral The EN7000v2 I/O in Efield musthavdl KS Lk h &2 dzZNDS &ffio 1 KS
COME(E/IP).

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

1) Connectthe PC to the EN7000v2 control with an Ethernet cable

Ethernet Connection

Figure13: 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 clicking ttead from controicon

I =
5) Navigate to theConfiguretab
6) Setthe 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 clickingRéstart controlicon

8) Afterthe control has powered up, navigate to tG&®M Portgab to verify the COM6 connection shows
connected
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COME

EthernetlP CONMECTED

3.3.3 Configure for MODBUSCP/IP
The EN7000v2 supports MODBUGP/IP communication to exchange both I/O data and the welding parameters with a

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

z

ToenableMODBUS/ t k Lt RFGF YR FOGAQGIGS GKS AylLlziaz GKS Lkt

The steps to configure the I/O Source to COM5 using the NetFlsastware are defined below. The configuration
parameters can also be set via WSP3 handheld pendant.

1) Connectthe PC to 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) Setthe I/0O source t&OM5

IO source COMS5 v

7) Restart the control for the I/O source field change to take effect by clickingRéstart 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 MODBRBU communication to exchange both 1/0 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 belbigumel4.

EN7000v2 RS485 Port

Figurel4: EN7000v2 Control RS485 Port

Toenable MODBUB ¢! RIFGF FyR FOGADGIGS GKS AyLldzias GKS Lkh &

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

1) Connectthe PC to the EN7000v2 control with an Ethernet cable

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 thead from controicon

I |

5) Navigate to theConfiguretab
6) Setthe I/0O source t&OM2

IO source comz v

7) Restart the control for the 1/0 source field change to take effect by clickinRéstart 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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WSP3 Pendant

3.5 WSP3 Pendant

The WSP3is 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 entireNe700@2and iIPAK2product families. In other words, one WSP3 Pendant can be
dzZa SR G2 LINPINIY VYdzEf GALIX S 9bc¢whb O2yiNRBfa Ay | dza SND3

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 diagnostics havelreehe
WSP3 will sholREADY

Ready
U- O0A

-U- 11.7 kA
-U OA

Figurel5: WSP3 Screen Example

o~ WELDOFF
'@' When the Weld Input signal is open, the pendant will fli¢ELD 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 signal, the fault
- 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 NetBfasbftware and the WSP3 pendant. Both tools can
be used to configure and program an iR&kKr EN70002 product.

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

4.1 NetFlash

NetFlash is PC software for use with ENTRON welding controls. It provides a common user interface (UI) for multipl
control types so that users do not have to learn different programming tools for each control. It achieves this through
0KS dzaS 27T sWicheahNdntditypasbrves uptoNetFlastiescribing 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 chanc
is required to the NetFlashsoftware. Thus, a user can have different control types and even controls with different
versions of firmware and still only use a single common programming; thetFlasht.

' Target IP and Host
@' The Target IP address and the HOST IP address must be on the sana, sub
s~ 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

1 Security system

=A =4 =4 =4 =2

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

S~ Update Java
'@' Prior to running NetFlash, alwaysupdatethe Java Runtime Environment on

’

~ your PC.
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4.1.2 Installing NetFlash
NetFlasht 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
NetFlasht does not need to be uninstalled. To remove NetHesthelete the NetFlashfolder 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, yoL

will be asked to log in:

1 T EELEN

H

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

R 7

(=nmron B 0] E LY
|

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

The NetFlash has a Toolbar on the top of the window for navigation to-subhdows 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 vi18 F

{enrmon BB

W HostIP Address [192.168.0.36 TargetIP Address [192168.0123  Administrator Kevin

4.1.5.1 Toolbar

The definition of each of the Toolbar icons are definedablel3.

Description

=\ =1'M | Contact Details

Show Entron contact information

Edit Control Parameters

Opens the Edit Parameters window for control configuratio

calibration, and weld programs

& Network Configuration Opens the Networks window

. Restart Control Restarts the control

: Opens the Flash Programming window for firmware updats

iooill Flash Programming Tool P g g P

and management

& Setup NetFlash users/security : Opens the NetFlash security window

em;m; Set the Control Type. NetFlash can be used to program otf
] Select Control Type

ENTRON Products

Table13: NetFlash Toolbar Icons

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

—-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27

65| Page

August 25 DocNo 7002571



ENTRON PROGRAMMING TOOLS

NetFlash

4.1.5.2 Status bar

The definition the information displayed on the Status bar is defined belovalie14.

Icon Name | Description
HostIP Address [162. 168036 Host IP Address Shows the IP Address in use by the PC
TastiP aducess fiozi6s0123 | Target IP Address Shows the IP Address of the control to be accessed

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

raministator fommy = User Information :
name of the user logged in

When the window is open and data is loaded, the Contrc
shows the source. An icon is used to indicate the sourcs

Control ID [PAK V166 Control ID the data:

ST
v data source is a file

ﬂ data source is a control

w0 O Communication Status Indicates communication activity
Tablel14: NetFlash Status 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. NetéHsls

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

O
o'
: H Networks windowg set control as targetool
L
/ Networks window¢ scantool

e i Doubleclick the address in th&arget IP addresbox on the statusar.

S Target IP and Host
'@' The Target IP address and the HOST IP address must be on the sans,sub
~ otherwise the communication 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 kewat@mfigur

parameters.

CAUTION! CAUTION ACUTATOR MOTION
A Use CAUTION when clicking the restart control icon when the controlis 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. Netblasbeds to know which generation control is being used. Click on the
tool to select from the two groups:

l) WS2003, iPAK Select control type x
2) EN7000, iPAK2 E )
i PAKZ it
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 tda#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 m:
be selected without knowing thé&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@

MNetwarks
Widget Line A
Machine 123Left
@ Welder 1L (192.168.0.102)

Welder 2L (192.168.0.101)
Machine 123Right
! Welder 1R {192.168.0,104)
|08 Welder 2R (192,168.0,103)
= |, Widget Line B
Machine 456

Welder 1 {192.168.0,107)

Welder 2 {192.168.0.106)
Machine 789
[ welder1 (192.158.0.107)
= Machine 790

Welder1 (192.168.0.110)
Welder2 (192,168.0.109)
Welder3 (192.168.0.108)
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4.1.9.1 Building the network table

The Network table is builising the following icons.

| Icon Name Description

Edit Control
Description

Allows the description of a control already in the table to be edited. Click on the control to be edited t
click on this tool.

Add A Control

Adds a new control to the table

Delete a Control

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

Scan Network for

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

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

Metwork scan &

'6' Select an IP (MAC) address:

- 1192,168.0.114 (0:20:4a:d5:fb:3f) -~

/ Controls 192.168.0.122 (54:10:ec:9f:9d:41) | |
| OK ‘ I Cancel |
Change IP ‘oA PRI oA A x .
Addregssin rtt2ga UKS Lt | RRNBaa Ay 0KS Ol NHSU O2 yaagetip
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 thisTio®ITarget IP addres
box on the main screen status bar will be updated.

Ping Target IP
Address

Performs a lowlevel communications test on the target control. Use this tool to confirm that the targe;
control is physically connected to the network.

ENTRON.
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4.1.10 Edit Control Parameters

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

screen. The edit window has its own teaxr.

% Edit control parameters

w8

Example: Edit Control Parameters window after clicking=

% 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 tookbar

The Edit window Tool bar has the icons definedablel6.

| Icon Name Description

Load from
Control

The user interface and data are loaded from the control at the Target IP address. N#tFasta 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 loaded from 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 con:
the Target IP address. Can be used as part of a backup/restore process, or for transferring settings
another control.

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

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

Metrics Window

The €

control.

button on the Metrics window may be used to senéault Resetommand to the target

Copy Programs
etc

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

Copy Program, Limits, Events =

Copy from 0

Copyto 0] start
Copyto 0| End

Export
Parameters to
CSV file

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

L3

Sslectfatis to export

[0 s

[Program [ Becirade
[ Sectroe status ] Cabrate Crrent
[ atrate Force [ cabrate ccc
[cenfpre [tosts

[lcomports

Y]

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

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

Description Example

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

Checkbox again to disable the function (the tick disappears). G )

Radio A radio button works like on olime car radio where pushing i

(O] Butt one button makes all other buttons pop out. Click on the optic; Features O standard (®) Extended
utton

you want to select.

A combo box provides a drafpwn list from which an option Ay & v

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

. ) ) Bef
the list then select the required option. S DA
After Squeeze

A spinner allows the parameter to be incremented or
decremented by 1 unit by clicking on the-aprow or down
arrow.

A new value for the parameter can also be entered by first
highlighting the parameter with the mouse (click and hold dov
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/Returninportant!).

Spinner Current 24.0 | kA

A text box parameter always requires editing using the keybo

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

press Enter/Return to complete the edit.

In this example (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 o e

Reset stepperfelectrode |

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

Reset| _
= i Button action to the control.

I . Reset the stepper/electrode?

Tablel17: NetFlash Editing Parameters Icons
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4.1.12 Log Tab
Controls in speiveld 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 spotweld made. Each time a control makes a spot weld, another recc
is added to the windowThe 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 /0 Status COMports Log

| « )] | G o

$#ID ,Date Time, ©Prog, I1 , I2 , I3 ,Force ,Conduction,B=history log record

8.83
308
306
302
305
301
301
300

v 2019 12.07.11,
2019 10.40.12,
2019 10.40.17,
2019 10.40.18,
2019 10.40.20,
2019 10.52.43,
2019 10.52.49,
2863,16 DEC 2015 10.52.51,

2,0.00 kN,44.7%,H
2,0.00 kN, 3.4%,H
2,0.00 kN, 3.4%,H
2,0.00 kN, 3.4%,H
2,0.00 kN, 3.4%,H
2,0.00 KN, 3.4%
2,0.00 kN, 3.4%
2,0.00 KN, 3.4%

ooocoooo
T
prppprEp
prppprpf
ey

| Icon Name

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 th

Example

Description

File file.
Stop

(=] Recording Stops recording log data to file.
Log Data to
File

Clicking this button will clear the log window. It do
Clear Screer not erase records recorded to the file nor does it
SN} asS NBO2NR& ad2NBR A

Click the button to open the dialog:

If the control supports a history log in its own Recorse alasle =
Get History | memory, then records stored there may be
LI Log from extracted and added to the NetFlaghog window. Sk | [ Eo | [Cortoy
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 extracted by clickiagt

records or all 67 records by clickirget 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 Toatindow can be viewed by clicking on ttaol-barbutton on the main screen.

101011

011

1nu!

010
This window is used to:

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

Be sure to set the corrediarget IP addresbefore proceeding.

Click on the tool and the flash programming window opens:

"% Flash Programming

1111111

s |

——

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

The icons shown in the Flash Window are definetkinlel9.
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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
7’ " Jl' rogramming file
| Connect Information about the target control is extracted and IE =1 & regsmmen
B \ith Control | displayed. Comnectza
Getting control status....
Control is EN7000
HAW: ¥2.03/0
RAM: 256k
Active BIOS: ETKBIOS1.11
Active firmware: ETKV1.25
Memory A: ETKV1.24
Memory B: ETkV1.25
BIOS update file: ETKBIOS1.11
. . . Once the firmware has been selected, Click Ope
9 Select Flask The icon opens the Windows File Explorer to search the ) . P
. . The filename will now appear at the top of the Flg
File for the selected firmware. .
Window.
You will be prompted to choose which memory is
be updated.
'el Select memory to re-program
Memeory B BIOS Cancel
Click on the button for the required memory and
10110.. Start Click i | to beain the fi ; h the transfer will begin. Note that NetFlash cress
Transfer to ick on this tool to begin the firmware transfer to the checks that the selected file is suitable for the
* control. o
Control chosen destination.
02 hex i’yi
You will be prompted to choose which memory ta
make active:
Change This tool allows users to: ,e‘ St e A
Active 1) Activate newly installed firmware =
. . . M Al M £ BIOS Cancel
Memory 2) Switch to the firmware in the alternate memory @ . =
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 the-baolbutton on the main screen.

&

This window is used to:

1) / 2y FAIdz2NE dzaSNRa yIlYSas LI aag2NRa yR aSOdzZNAGe &
2) Enable/disable the NetFlaghsecurity feature.
3) Login/logout users.

& MetFlash security

& & &

= Security
= | Administrator

[=F 1) Supervisaor
----- Fozzie
----- Scooter
=g User
----- Animal
----- Gonzo
B Jy Observer

The definition of each of the icons is definedmble20.
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Description

Add a new user. A dialog opens for entry of the required fields.:
w bl YS

Add A User w tlaagz2NR
w {021 OLISN¥AAAAZ2YADL

Note that a duplicate name is not allowed.

Delete a Uset Deletes an existing user. Click on the user in the table, then click the tool.

Edit Existing : Edits information for an existing user. Click on the user in the table, then clic
User tool. A dialog opens showing the existing assignments which may then be e

Login a

. Logsout current user and prompts for new user to log in.
Different User 9 P b 9

Log Out User; Logs out user and leaves the system at Observer (oedy) scope.

Enable . .
[] Enable security Security Click the box to turn the security system on or off
Help | Security Help: Displays information about the security scope field.

Table20: NetFlash Security Icons
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42 WSP3

The WSP3 pendant is a handheld programming pendant with a 20x4 character display and a sealed keypad. The WS
works with other products in the ENTRON product offering such as the iPAK, iPAK2v2, WS2003, and EN7000 giving
the ability to program a numdx of controls with a single device.

The WSP3 part number is-90-55. The unitsnot included with a control and must be purchased separately.
The WSP3 can be usedadccess diagnostic informatioandset all parametersn the weld control.

The WSP3 uses RS232 to communicate witiEtd@00v2and should be connected to the COM3 port on the timer.
Complete controls typically come preired with a COM3 connection mounted to the door of the control to allow a
customer to connect to the EN7000v2 without entering the cabinet.

aumont ONLY USE RS232 WITH WSP3 Pendant
A 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

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

in the WSP3. The function of each button is definelligurel?.
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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 messages and the measured values of

last executed weld program. To navigate to the Diagnostic Screen, preBs#heuntil 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

Figure18: WSP3 Diagnostic Screen

L Diagnostic Screen when Programming
- - When editing parameters, you can quickly switch to the diagnostic screen by pressing
’ \ . 9
- the Enter key, then switch back to the menu item by presding
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4.2.3 Menus

The WSP3 has a main menu which contains a list efiseitus. The menus contain all of the program parameters, status
information, configuration settings, system information, and history log. The current menu is shown at the top of the
screen inside the chaon symbolsk<menu 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 wil
flash. To open a sutmenu, the user should press tlENTERey. To return the previous menu, a user should press the
F key.

*F¥* TOP OF LIST ***
<<< MAIN MENU >>>
USE PROGRAM 0

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

n EDIT PROGRAM EDIT TIME
EDIT ELECTRODE EDIT CURRENT
DISCRETE /O STATUS weToPOFLSTH+e  ff EPT ON
FIELDBUS I/O STATUS <<< ELECTRODE0 >>> EDIT VALVE DELAYS
QCEECINN SvsTENM (INFORMATION 45 records in log EDIT COUNTER

ELECTRODE: 0
EDIT CONFIGURATION VIEW LOG EDIT STEPPER

ot END OF LIST ++* [CLEAR LOG] CALIBRATE CURRENT

COPY ELECTRODE
PRESS & HOLD  + PRESS & %k %k END OF LIST % %k

*XXTOP OF LIST ***
<<< CONFIGURE >>>
01 NOV 2021 15.35.20
FEATURES EXTENDED
WELD TYPE:SPOT
2" STAGE OFF
27 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: 0 s
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 ***

Figure19: WSP3 Menus

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

80| Page

-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27

August 25 DocNo 7002571



ENTRON PROGRAMMING TOOLS

Built-in Touch screen

4.3 Built-in Touchscreen
TheEN70002-TS(Touch screemas abuilt-in touch screen panel which providesasy access to all parameters and
indications.

4.3.1 Touch screen
TheEN7000vZT Shas anavigationtouch screerwhich display$uttonsand scroll bars tallow the user to navigate
menus.On power up the display will show tt8plash 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 fribra last weld progranused To navigate to the
Statusscreen, press thédOMBEbutton which is highlighted ifrigure20: Splash screerPressing thed OMBbutton will
takeyou to theMain menushown inFigure21: Main menu To access thBtatusscreen pagepress théi) iconlocated

on the blue bar behind the text at the top of the screéme location of the) 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 shdviguire22: StatusScreen

Status

Figure22: StatusScreen

NP Statusscreen when Programming
‘@' When editing parameters, you can quickéjurn to the Statusscreen by pressing the
‘ - N icon, then switch back tpreviousmenu by pressing) icon again
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4.3.3 Main menu

Thebuilt-in touch screeas aviain menuwhich contains suimenubuttons Thesulb-menus contain all of the program
parameters, status information, configuration settings, system information, and history logM&ha that theuser is
on is displayea@t the top of the screeimside the blue boxTheMain menuis shown irFigurel9.

&
i
v

The user can navigate through the menu iteloyressing the selection buttos dragging the slidetn the example in
Figure23 after pressinghe Programbutton the user is taken to th@®rogram menuProgram Qvhich is shown ifrigure
23. To open ay ofthe sub-menus related to this progranthe user shouldelecthe neededsub-menu As anexample,
Figure24 shows the user selecting tHéurrentsub-menu so the user cachange the current/heat and monitoring
parameters.

Main menu

—— Discrete /0

Program Bus /O
Electrode Analog 1/0

History Log System

Figure23: Main menu

Program menu

Program
0

Current

Time

Force

Valves Valve delays

Options Copy

Figure24. Program menu example

Following on from the example aboverigure24, below we are going teshowan example of a user changing the Main
heatwithin the Currentsub-menu. TheMain heatparameter in this example &t 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 sHeagur@27: 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 ac
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

Afterthe user has pressed the check box they will be returned to the Current: Programesulo as shown ifrigure29.
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Built-in Touch screen

Current: Program 0 K
Pre-heat mode Pre-heat 7
PHA CCR 20.0%
Current(pre) Monitor
7.00 kA Current(pre)
Main heat mode Main heat
PHA CCR 50.0%
Current(main) Monitor —
10.0 kA Current(main) v

Figure29: Current: Program example

After a parameter value has been changed the user can quickly return to the Status page by pressing on the
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Overview

5 PROGRAMMING WELD PROGRAMS

51 Overview

TheEN7000vZ St R O2y G NRf Qad LINAYINEB FdzyOiA2y Aad (G2 O2y (NRf
(schedule) parameters. This section provides an overview of the weld types supported By T080v2and a guide to
programming a basic spot weld program (schedule).

52 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 generate the weld force from the start to the end of the sequence.

TheEN7000v2veld controller is a flexible system that allows a userto create a unique weld program (schedule) for thei
specific machine application. This section is designed to provide an overview of the key parameters for you to build yo
unigue weld program (s@dule).

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 and is a 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. Th
electric current is passed through the two pieces of metal. The resistance between the two pieces of metal generate
heat until the metal bgins 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 metallic bond
between the two workpieces.

UPPER
ELECTRODE

TWO PIECES
OF METAL TO
BE JOINED

\ ‘
-

WELD NUGGET
LOWER
ELECTRODE

Figure30: Spot Weld Diagram

N

N

A basic resistance welding sequence for a spot weld is definéidume31 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. To the 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 pileeat, cooling, upslopemain heat, down slope, and pekeat
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 weld force is

removed.
|

Start Input

1

End of Sequence I
(EOS) Output :
|

|

Weld Air Valve
(WAV) Output

Weld Force '/

I
I
|
I
|
|
|
|
|
I
|
|
|
|
|
|
I
I
A0
Weld Current I i/ ‘\

| |
Sql.Jeeze I Weld Time
Time

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 dauntiBach weld program will follow the same squeeze,
weld, hold, profile defined ifrigure3L

The main parameters for programming a weld program (schedsitfined 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 meansafiumber of optional features that can be enabled or
disabled. Below is the list of optional features for each weld program.

| Parameter- OPTIONS Description

Program Inhibit YES/NG An inhibited program will not run

Enables or disables the Pheat parameters. Pre
Pre-Heat YES/NO heat allows the workpieces to be heated prior to t
application of the main heat.

Enables or disables the Pdstat parameters. Post
Postheat YES/NG heat allows the weld nugget to be tempered or
cooled in a controlled manner to minimize crackin

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 YESING Note:-Bad link is due to a program 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/NG Use multiple force values during the weld
The weld program will reun if a Low Main Current

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

CMonitor shunt ON/OEE The meas_ured condgcfuon will be checked agains
the Gmonitor shunt limit

CMonitor wear ON/OEE The measured conduction will be checked agains

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 lir
program will run. This feature may be used to temporarily disable a program in a ca
2 Extended mode must be set in Configuration to use this feature

Table21: Weld Option Parameters
5.3.1.2 Weld Timing Parameters

TheEN7000vZontrols the weld sequence 1/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 weld programs.
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The timing parameters for the weld program are defineda@ble22. These values determine the duration of each
parameterin cycles t Cy ) of the line frequency ( 50Hz / 60Hz )

. Parameterc EDIT TIME Range Units Description

The time for the electrodes to close on
the workpiece

Presqueeze 0-99 ~ Cy

The time between the initial application
Squeeze 099 ~ Cy : of the electrode force and the first
application of welding current

The time the preheat welding current is
applied

The time the material is allowed to coo
with electrode force applied

The time the welding current is increas

Pre-heat' 0-99 ~ Cy

Cool?1 0-99 ~ Cy

Upslope 0-99 ~Cy to the Main heat current
Main heat 0-99 ~cy lgglitérge the main welding current is
Cool2 0-99 ~ ¢y The time the material is allowed to coo

with the electrode force applied
The time which welding current is

Downslope 0-99 ~Cy decreased to the Podieat current

Postheaf 0-99 ~ oy :argg"térge the posheat welding current is
The time the electrode force continues

Hold 0-99 Cy after the welding current has finished
Electrode force is released until the ne

Offt 099 ~cy sequence begins

Pulsatiofs 0-99 PuUlses Number of times the Main heat is

repeated.

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 thiextended
feature

4. Repeat mode or Redpot program option

°. Requiregxtendedmode to be enabled in the configuration

6. When Pulsations > 1, the Cool2 event is used even in the absence of Post Hei

Table22: Weld Timing Parameters
5.3.1.3 Current Control Parameters

The weld programs contain the current parameters listedable23. 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 pulsadth. No current regulation takes place.
The current parameter is used for monitoring only

1 C®Mode
Constant CurrenRegulatiorng The current parameter is set in terms of kA. Current is regulated. The
current parameter is also used for monitoring.

Parameter- CURRENT, Units Range Description

Pre: mode!? PHACR | Operating mode of the Prleat interval.
0 : : :
Pre: heat? % 0.0 99.9 The % heat used during the Pheat interval in
PHA mode.
The current used during the Pieeat interval in
. 4
Pre: current: KA 0.00¢ 500 C@®mode. Set point for monitoring.
Pre: Monitor:* YES/NO : Enables monitoring for Prheat interval
Main: mode: PHAICAR : Operating mode of the Main heat interval
The % heat used during the Main heat interv:
Main: heat: % 0.0¢99.9 iin
PHA mode
. ) The current used during the Main heat interv;
Main: current KA 0.00¢ 500 in CRmode. Set point for monitoring.
Main: Monitor: YES/NO : Enables monitoring for Main mode.
Post: mode? PHACR | Operating mode of the Posteat interval
o : : .
Post: heat? % 0.0 99.9 The % heat used during the Pdstat interval in
PHA mode
The current used during the PeBeat interval
. 2
Post: current KA 0.00¢ 500 in CARmode. Set point for monitoring.
Post: Monitor:? YES/NO : Enables monitoring fdPostheat 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 <@PTIONS>> to use thigeature, extended
mode must be enabled in Configuration.

Table23: Weld Current Control Parameters
5.3.1.4 Force Control Parameters

TheEN7000v2as 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 (seEdhme Calibratiosection
for detailed instructions).

To use Force control, tHEN7000v2nalog output parameter must be set GNALOG OUFORCE

TheEN7000v2as the ability to control up to 8 air valves. Multilve operation requireExtendedmode 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 foaht:i.

- <<< FORCE >>>
Units | Range Description
k Parameter

Squeeze? kN/Ibf : variable : Force used from the start of the Squeeze inter
Pre-heat:?! kN/Ibf : variable : Force used from the start the Pieeat interval
Cool 111 kN/Ibf | variable : Force used from the start the Cooll interval
Upslopel kN/Ibf : variable : Force used from the start the Upslope interval
Force: (Main heat) kN/Ibf ;| variable ;?;\e/"alljsed from the start of the Main heat
Cool2 kN/Ibf : variable : Force used from the start of the Cool2 interval
Downslope? KN/bf | variable E?écrsaLljsed from the start of the Downslope
Postheat:? kN/Ibf : variable : Force used from the start the Pekeat 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 enabl&@QRCE PROFILE: tdESe thisextended
feature. If the force profile option is disabled the Main heat force is used for the duratia
the weld.

2. Occurs at the same time as 2nd stage. If Wait for force is required without 2nd stage,
2nd stage Before or After Squeeze (See Configuration section) and permanently assé
2nd stage input.

Table24: Force Control Parameters
5.3.1.5 Valve Control Parameters

TheEN7000v2has eight discrete outputs (A\CJAVS8) 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, monitc
guided contact relay.

1 WAV avalve turns 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"®Stage test, and turns off at the start of the Hold interval
1 AUXc an output (valve) may be programmed to come on during any interval of the weld sequence,
including during Off time in repeat or redpot mode Note: This is similar to Event programmirog
WS2003imer.
The use of the AVAVS8 output is dependent on the configuration of t&&l7000vZontrol. Table25shows the settings
required.
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Description

| EN7000v2 Feature | oo WAV MOTOR
Parameter 9 Function Function

Standard All AV1 n/a

AV1 is automatically
selected

AV1 is automatically

Single electrode AV1 n/a selected

Extended (spot
(spot) Any combination of AV1 to

AV8 may be selected

AV1 and AV2 are
automatically selected

Any combination of AV1 to
AV1Z AV8 AV8 may be selected
Table25: EN7000v2/alve Control Configuration Parameters

Multi-electrode i AV1z AV8 n/a

Single electrodei AV1 AV2

Extended (seam)
Multi-electrode i AV1z AV8

TheAUXWalve controparametersare defined inrable26.

WAV AV1c AV8 WAV output
Motor ! AV1c AVS8 Motor output
Squeeze AV1c AVS8 m(off) 1-8 (on) Valve starts during the Squeeze interv
Pre-heat AV1c AVS8 m(off) 1-8 (on) Valve starts during the Pygeat interval
Coolt AV1c AV8 m(off) 1-8 (on) Valve starts during the Cooll interval
Upslope AV1c AVS8 m(off) 1-8 (on) Valve starts during the Upslope interva
Main heat AV1c AVS8 H(off) 1-8 (on) Valve starts during the Main heat interv
CooP AV1c AV8 m(off) 1-8 (on) Valve starts during the Cool2 interval
Downslope AVic AVS m(off) 1-8 (on) _Valve starts during the Downslope
interval
Postheat AV1c AVS8 m(off) 1-8 (on) Valve starts during the Posieat interval
Hold AV1c AV8 m(off) 1-8 (on) Valve starts during the Hold interval
Off?2 AV1c AV8 ¥(0off) 1-8 (on) Valve starts during the Off interval
1 Seam mode only
2 Repeat mode or Réllpot 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).

TheEN7000vanust be configured foExtendedmode to use the MultElectrode functions.

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

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

54 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 tHaX#@00vBupports.

=A =4 -4 A

f

spot welding
spot pulsation
spot repeat
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 profile
that can be created with th&N7000v2This list is not exhaustive and is only intended to provide an overview of what
can be done with the control.

54.1.1 SpotWeld

A spot weld is a single point weld. A weld sequence timing diagram showing a spot weld with the air valve actuated b
the EN7000v2veld controller and a single main heat to create the weld nugget is shoWwigime32

The weld program options are set as follows:

| Parameter <<< OPTIONS > Value

Program Inhibit NO
Pre-Heat On
Postheat On
Pulsations 1
Link: NO
Repeat Mode: NO
Force Profile: NO
Retry: OFF
CGMonitor: OFF
CGMonitor: 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 pre-heat weld pulse followed by a cool pulse is applied to heat the workpiece.
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s, Galvanized Steel
- = A preheat pulse is typically used when welding galvanized stedikfgacethe
= 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 current 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) Ahold is used to allow the weld nugget to cool while still under force

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

|
STARTI/P : |

|

|

EOS O/P

WAV O/P

1
Force O/P :/

Current

u"w~—fuM‘rw'wm—wrw.\;
I
I

Squeeze
Pre-heat
Cooll
Upslope
Main heat
Downslope
Post-heat
Hold

e = -

r#u\

Figure32: Spot Weld Timing Diagram
5.4.1.2 Spot Pulsation

A spot weld with pulsation is a single point weld where the main heat weld current is repeated multiple times. A
pulsation spotweld 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 BN#@©0v2veld
controller and the main heat is pulsed three times to create the weld nugget is showgLire33.

The weld program options are set as follows:

Parameter <<< OPTIONS >> Value

Program Inhibit: NO
Pre-Heat: NO
Postheat: NO

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

J el 95| Page
—-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27 August 25 DocNo 7002571



PROGRAMMING WELD PROGRAMS

Weld Program Types

Pulsations: 3
Link: NO
Repeat Mode: NO
Force Profile: NO
Retry: OFF
C-Monitor: OFF
CMonitor: 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)

Pre-squeeze 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 coo? timeis applied

The second pulse of the main current is applied

A second co@ltimeis 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 still under force

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 repeatis 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. Th 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 B}X#@80vaveld
controller and the squeeze, weld, hold sequence repeated while the START input is maintaineid (se).

The weld program options are set as follows:

Parameter <<< OPTIONS > Value

Program Inhibit: NO
Pre-Heat: NO
Postheat: NO
Pulsations: 1
Link: NO
Repeat Mode: YES
Force Profile: NO
Retry: OFF
C-Monitor: OFF
G-Monitor: OFF

Table30: 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)

The Start input is initiated and maintained on.

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

The main heat weld current is applied

The hold sequence is executed

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 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 the electrodes to open

10) The START input is no longer maintained
11) The program is exited
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WAV O/P l l u

I
1
1
1
START I/P | I
1
1
1

Squeeze

Main heat
Hold

Main heat

—
©
Q

=

£
]
=

Presequeeze
Hold

Figure34: Spot Repeat Weld Timing Diagram

5.41.4 Seam

Resistance seam welding is a variation of resistance spot welding with the main difference bethg thator driven
welding wheel electrodes anesedratherthan stationary electrodesk-igure35shows 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 Value

Pre-Heat ON
Postheat ON
Pulsations 1
Force Profile : OFF
Roll Spot NO

Table32: Seam Weld Timing Diagram Weld Options
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The timing sequence follows the order of operations defined below:

1) The START input is initiated
2) The WAV output is enabled to actuate 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 in a controlled 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 in a controlled 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

1
MOTORO/P |
—

|

WAV 0/P

1
Force O/P :/

Current

SR N . -

2k

f

B

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

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

4
\

s~ 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 Roltspot

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

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

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

Configuration Parameter Value
Features Extended
Weld Type Seam

Table33: Configuration Parameters for ReBpot Weld Timing Diagram

The weld program options are set as follows:

. Parameter

Pre-Heat Off
Postheat Off
Pulsations 1

Force Profile i Off
Repeat On

Table34: Roll Spot Weld Timing Diagram Weld Options

The timing sequence follows the order of operations defined below:

1) The START 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 output is enabled 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 output is disabled to release the actuator
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Programming a Spot Weld with the 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 =
WSP3 Pendant. This example provides an overview of the process for programming @
program (schedule). The skills learned in this section can be built upon te @eeeld
program for your unique resistance welding application.

This section assumes that the control has been installed, calibrated, and the user ha<{]
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 configuratior
defined below:

9 Standard Machine with a single air valve controlled byEhg000v2
1 The unit has been configured and calibrated $&condanRegulation
usinga toroid sensor.

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27

101| Page

August 25 DocNo 7002571



PROGRAMMING WELD PROGRAMS

Programming a Spot Weld with the WSP3

Squeeze
Pre-heat
Cooll
Downslope
Hold

1
START I/P : —I_
1
I ]
1 1
EOS O/P I |
1
1 1
| 1
WAV O/P
I ]
Force O/P |/ ,\
1 I 1 | 1
1 1 1 | 1
1 1 | 1
Current r l | 1 !
I L
1
1
1
1
1
1
1
1

Figure37: Simple Spot Welding Timing Diagram

The stepby-step instructions for programming a simple spot weld with the WISBX3own inTable35: Instructions to
Program a Simple Spot Weld with the WSP3

Step Description Screen / Parameters Key Inputs
L Turn ON theEN7000v2Neld
Control
Ready
The Status Screen will be U- O0A
2 .
displayed on the WSP3 -U- 11.7 kA
-U  0A
: <<< MAIN MENU >>>
3 Press theery to navigate to USE PROGRAM 0
the <<Main Menu >> EDIT PROGRAM To Enter Menu
Scroll down to theedit <<<MAIN MENU >>>
4 Configuration line using USE PROGRAM 0
the Down arrow EDIT PROGRAM To scroll Down
PRESS& HOLD  + PRESS
PresKRETURNNdF
5 simultaneously to enter the EDIT CONFIGURATION ‘ ‘.
Configuration Menu
Configuration Parameter Value
5 Set all of the configuration FEATURES: STANDAR I
parameters as shown below. 2NDSTAGE: OFF
2ND STAGE: ONCE
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Programming a Spot Weld with the WSP3

Step Description
]

Y SENSOR: TOROID Use the +- keys to alter a
-@- TOROID TEST: OFF selected parameter. Press
=k FREQUENCY: 50 Hz both keys simultaneously
RESTART CONTROL UNITS: METRIC to set the parameter to O
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
/0 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 >>>
Press+to return to the MAIN USE PROGRAM 0

MENU EDIT PROGRAM

To Enter Menu

1]

EDIT PROGRAM To scroll

Scroll using the Up & Down
8 keys tothe EDIT PROGRAM
line and press th&@RETURNey

To Enter Menu

+_

On the
<<<PROGRAMXX>> line use <<<PROGRAM 055> Use the + keys to alter a
9 the + K ¢ lect selected parameter. Press
e+ and eystoselec both keys simultaneously
PROGRAM 0 to set the parameter to O
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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Step Description

Screen / Parameters

Key Inputs

To Enter Menu

TheTIMING menu allows the
user to adjust the
programming parameter times

<<< TIMING >>>
PRESQUEEZE: ~0
SQUEEZE: 50~

PREHEAT:
COOL 1:

J0

To scroll

+_

option and press Return key

11 | notHeat or CurrentUse the Up UPSLOPE:
& Down Arrows to select the MAIN HEAT: Use the +~ keys to alter a
parameter and the + andkeys COOL 2: selected parameter. Press
. .. both keys simultaneousl
to adjust the timing. DOWNSLOPE: 2~ Y y
to set the parameter to 0
HOLD: 20~ or the minimum value.
wx 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
wx END OF LIST ***
Scroll down using the Down
9 To Scroll Down
13 : Arrow key toEDIT CURRENT EDIT CURRENT

To Enter Menu
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Programming a Spot Weld with the WSP3

14

TheCURRENTenu allows the
user to adjust the Current /
Heat parametersnot Times
Use the Up & Down Arrows tc
select the parameter and the
and¢ keys to adjust the
Current/Heat parameter and
other options.

Screen / Parameters

<<< CURRENT >>>
PRE: MODEPHA
PRE: HEAT: 20%
PRE: CURRENT: 7.00 kA
PRE: MONITOR: NO
MAIN: MODE: CR
MAIN: HEAT: 30%
MAIN: CURRENT: 10.0 kA
MAIN MONITOR: NO
LOW LIMIT: 10%
HIGH LIMIT: 10%
*** END OF LIST ***

Key Inputs

To scroll

+_

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

15

After al CURRENparameters
have been set, predskey to
return to the program menu

<<< PROGRAM 0 >>>
EDIT TIME
EDIT CURRENT
EDIT FORCE
EDIT VALVES
EDIT VALVE DELAYS
EDIT OPTIONS
COPY PROGRAM
START PROGRAM
*** END OF LIST ***

16

If using &Proportional Valve
Regulator

Scroll down using the Down
Arrow key toEDIT FORCE
parameters press Return key

EDIT FORCE

To Scroll Down

To Enter Menu

17

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

<<< EDIT FORCE >>>
FORCE: 3.00kN
WAIT FOR FORCE: NO
TEST FORCE: NO

LOW LIMIT: 10%
HIGH LIMIT: 10%
*** END OF LIST ***

00

To scroll

+_

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

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

ENTRON.

Product Model: EN7000v2
Firmware Version: 2.27

105| Page

August 25 DocNo 7002571



PROGRAMMING WELD PROGRAMS
Programming a Spot Weld with the WSP3

Step Description

After allFORCEparameters
18 : have been set, predskey to
return to the program menu

Screen / Parameters

<<< PROGRAM 0 >>>
EDIT TIME
EDIT CURRENT
EDIT FORCE
EDIT VALVES
EDIT VALVE DELAYS
EDIT OPTIONS

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

Key Inputs

B

Scroll down using the Down
19 | Arrow key toEDIT OPTIONS
and presKRETURNey

To Scroll Down

To Enter Menu

TheOPTIONSmMenu allows the
user to:

1 inhibit the program
from running if not

To return to the Timer Status
screen press the F key 3 time

<<< OPTIONS >>>

00

To scroll

reqUIrEd' PROGRAM INHIBIT: NO

1 Enable thepre-heat PREHEAT: YES

20 parameter. PULSATIONS: 1 + —
. REPEAT MODE: NO

T pUIsethe currentin *** END OF LIST *** Use the +- keys to alter a
weld selected parameter. Press

1 enablerepeat welding both keys simultaneously
if required to set the parameter to 0

or the minimum value.

After the OPTIONShave been
set, press thd-key 3 times to
return to the Status Screen.

Ready
o1 | STATUS SCREEN UPDATE U-  0A
. -U- 11.7 KA )

_\:,_ ~U O0A 3 times
4 — N

The Status Screenwill update after eac

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 programm
weld program (schedule). The skills learned in this section can be built upon to create
weld program for your unigue resistance welding application.

iml}

This section assumes that the control has been installed, calibrated, and the user ha:
connected to the control via the NetFlaslsoftware. If this has not been completed refe
to the Installationsection. 2

The weld program (schedule) to be programmed will follow the Spot Welding timing
diagram shown ifrigure38. This example is based on a machine with the configuratior
defined below:

1 Standard Machine with a single air valve controlled byENy000v2
1 The unit has been configured and calibrated $&condary Regulation
using a toroid sensor.

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

Current

3

Squeeze
Pre-heat
Cooll
Main heat

Hold

Downslope

Figure38: Simple Spot Weld Timing Diagram

Live Data Update
.\ , Whenconnectedto a control, updates to control parameters occur on a field change
-@- in NetFlask . 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 orTab after a field change to push the data to the control.
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Programming a Spot Weld with NetFlash

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

1)
2)

3)

4)
5)

6)

7)

8)

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved
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Open the NetFlash application and connect to the target control
Load the parameters from the control by clicking thead from Controicon

[

Navigate to theConfigurationtab to verify theEN70002 is configured for a spot weld on a standard
machine:

= Configuration

Parameter
Features Standard
Weld Type Spot
Retract Off/Simple
I/O Source Discrete
24 Stage Off
Sensor Toroid
Electrodes Single
Program Selection i 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 preENTER
Program FElectrode Electrode status  Calibr

-

Program 0

-

Set thePulsesrale to 1 for a single Main Heat current pulse, then pré&$TER

Pulses 1 Main-=C2

Enable thePre-heatfunction by clicking the checkbox
Pre-heat

Set theForcevalue to your desired value, then preSBITER

3.5 kN
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Programming a Spot Weld with NetFlash

9) SettheSqueezealue to the desired values aycles then pres€ENTER

Squeeze 50 : ~

10) Set thePreHeattime incycles then pres€ENTER

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 theCoollpulse.
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 CGRmode 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 heatparameter incycleso define the duration of the pulse.

Main heat 10~ ~

-

18) Turn theMonitor On for the Main Current to store the measured secondary current in the History Log
file.
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Programming a Spot Weld with NetFlash

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 Posgteat current.

Downslope 2 -~

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

Hold 20 ~

21) Navigate to the Configure tab and verify tbhise 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 diagr&ngine38has now been
stored in theEN70002 weld control and it is ready for use.

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 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 unigue resistance welding application.

iml}

This section assumes that the control has been installettalibrated If this has not been
completed refer to thenstallationsection.

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 configuratior
defined

1 Standard Machine with a single air valve controlled byENy000v2

1 The unit has been configured and calibrated for Secondary Regulatior
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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Programming a Spot Weld with Touchscreen

The stepby-step instructions for programming a simple spot weld with thelt-in touchscreens shown inTable37

Turn ON theEN7000vZTS
Weld Control

The PlashScreen will be m
2 displayed on théouchscreen
display 171000...

Advanced resistance welding controls Ihl i

1

Main menu 0y

I Discrete I/O |n .
Press the HOME button to gc o
3 Main menu Program |  Busl/O | o Enter Menu
Electrode | Analog /0 |
History log | System | A 4
Main menu 0
Scroll down to the e Discrete /0 |y
4 Configur e button using the Program |  Busl/O | aTo scroll Down
Down arrow Electrode | Analogl/O |
History log | System
Main menu
. Program
5 PressCon Igue bfmo” 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 tI; Confirm / Abort 2

check box to proceed.
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Programming a Spot Weld with Touchscreen

Set all of the configuration
parameters as shown.

RESTART CONTROL

If the Featuressetting is changed the
control must berestarted (Power
On/Off). This message will also be
displayed on the Status screen.

Screen / Parameters

Configuration

Features
Standard Extended CT. TOROID
Toroid test Frequency
OFF | oON S0Hz| 60Hz
Units Program select
METRIC | IMP. EXTERN. | INTERN.
2nd Stage 2nd Stage
OFF Once Every v
Configuration K
Retract Stop [—
SIMPLE I:‘ on fault. A
EOS Headlock
[] on fault. D on fault.
1/0 source Analog Control
DISCRETE OFF ‘ ON
Analog output Waveform: 10V=
FORCE CONTROL 0A v
Configuration 5
Contactor Clock A
Os 06 SEP 2022 04.11.07
COoOM2 com3
Ethernet PN
192.168.0. 101 Initialise =
Restart b4

Key Inputs

A

Use the Up/Down arrows
or slider until the
parameter that needs
changing is visible

PresHOME buttorto return
to the Main menu

Press the Program button to
open the Program menu

10

Select the program you wish f
edit e.g program O press the
program number button

Program | Busl/0 |y .
Electrode | Analog I/O | ‘@To Enter Menu
History log | System |
Configure | |=
Program |  Busl/O |
Electrode | Analogl/O | Program
History log | System | ‘
Configure | |=
Pro%ram Time |n Program
Current | Force | ‘ _
Valves ‘ Valve delays |E
Options ‘ Copy |

ENTRON.
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Programming a Spot Weld with Touchscreen

Program 1|2 3|4|5|
To selectthe program require | 0 = | |

11 | use the numerical keypad the
press the check box

2l [21]0]

Pro%ram Time .
12 | Now press the Time button Current |  Force Time “
Valves ‘ Valve delays
Options ‘ Copy
TheTIMING menu allows the
user to adjust the e veeze
J. . : §~ Sq50~ Main heat
13 programming parameter time Pre-heat | el 10 ~

not Heat or Currenflo change J 3 1=
pslope | Main heat
the value,select the 2= 10 ~
) Downslope | Hold
appropriate button. 2~ 20 ~

press the check box 1| ZI 3| 4| 5‘
6| 7]&f o] o]

Timing: Program 0

Main heat 1| 2 3|4|5|
To select theéime required use | 30~
14 : the numerical keypad then B | | & | E | s |
w
A

This will return you back to th e | T
15 | Timing menu with updated Presheat _ Coold
Upsl Main hi
value — ! S—
Downsl Hold —
TEE | 20 v
After allTIMING parameters Program Time |n
have been set, pre4sOME A
16 Current ‘ Force | ‘E\}
button to return to the
Valves ‘ Valve delays |
program menu
Options ‘ Copy |
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Program menu

Program
0

Press the Current button to

17 Current ‘ Force
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 BT [ ey = Pre-he/at |
. ; i 20.0%
user to adjust thenode of - Main hestmode Maln heat
operation,programming g WL v &
18 parametes,Heat Currentand
Monitoring values To change Current: Program 0 o Use the Up/Down arrows o
Current(pre) I:‘ Monitor A ) X
the value, select the 7.00 kA Current(pre) slider until the parameter
- Main heat mod Main heat . . ..
appropriate button PHA |  CCR 30.0% that needs changing is visib
Current(main) I:‘ Monitor =
10.0 kA Current{main)
Low limit High limit
10% 10%
Pre-heat 1 | 2 32 | 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
[ ]
A

. . Pre-heat mode Pre-heat
This will return you back to th PHA CCR 20.0%
20 i Current menu witithe BT O et |=
updated value. - ain heatmade S
Current(main) [ Monitor —
10.0 kA D Current(main) v

After all CURRENparameters Program

5 Time

21 have been set, predbe Current ‘ Force i {hi
HOME buttorto return to the
Valves ‘ Valve delays
Program menu
Options ‘ Copy
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Program menu
If using &Proportional Valve Program

Requl s Time
egulator
22 g Current ‘ Force Force H
Press the Force button to
Valves ‘ Valve delays |
access the Force menu :
Options ‘ Copy
TheForcemenu allows the T DraeTa el
user to adjust theorce (] Yerer (] Voneer A
23 | parametet limits and Lowlint High & 3Fcc))(:ckeN
Farce
feedbackTo change the value Lo
select the appropriate button

press the check box

Force: Program 0
I:‘ Monitor
force

v
Force 1|2 3|4|5|
To select the value required | 3.00 kN
24 : use the numerical keypad the B | e | E | L |
ko)
A

This will return you back to th (1 e

25 | Forcemenu withthe updated Lowe kit Hipfuemle
Force
value. 200 kN
After allForceparameters e T
have been set, press the A
26 Current ‘ Force
HOME button to return to the
Valves ‘ Valve delays
Program menu
Options ‘ Copy
Pro%ram Time |
o7 Press the()pthnsbutton to Current ‘ Force | Options
access thé®ptionsmenu "
Valves ‘ Valve delays |
Options ‘ Copy |
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Screen / Parameters Key Inputs

TheOPTIONSmenu allows
the user to:

1 inhibit the program

from running if not Options:
Program
required. D inhﬂ?it reheat \ Pulsations
28 1 Enable thepre-heat pulseens fepest ‘— 1
parameter.
1 pulsethe currentin
weld
1 enablerepeat welding
if required

Pulsations

To select the value required |
29 i use the numerical keypad the
press the check box

Options: P

This will return you back to th

L

Program
inhibit

Pre-heat

1Ii.l | 5]
: 67| 8| 9] o]
i 23 [ 5
6] 78] 9] o PV

K~y

"~

Pulsations

Repeat

30  Optionsmenu withthe H
updated value.

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

Status

STATUS SCREEN UPDATE

The Status Screenwill update after eac
weld.

31

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 user can select the weld program in different ways. The available method of program
selection will be a function of the comumication setup and configuration.

The different methods for program selection are:
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Program Selection

1 Internal Program Selection
1 External Program Selection

5.8.1 Internal Program Selection
The Internal Program selection requires theogram Seleatonfiguration parameter to be set tmternal.

The weld program to be used is taken from tdse Progranparameter. This can be set manually in NetRlaghthe
ConfigureTab or via the WSP3 pendaifihis parameter can be accessed in touchscreen mad#éie Configuration
menu.

Program selection () External (@) Internal

Use program 0

Figure41: Use Program Field in NetFlash

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

The program to be used is read from the values set inABesourceconfiguration 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 chan

after the weld program 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 th

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

s~ Extended Mode
= \' Seam Welding requires the Extended Mode to be enabled ifetki@0002
‘ - configuration.
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6 FAULTS & TROUBLESHOOTING

This section of the manual provides an overview of the fault and error messages output BN A00902. 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 and Status Messages
Fault and Status messages can be read through the various communication methods tBB{AD@O2 supports.

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

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

Pendent status Status/Condition
Ready
U- 0A PROG 0
0 -U- 11.7kA 5.66 kN Normal
-U O0A ~30.5%
Stop . . . : .
1 U- O0A PROG 0 SR Check the Stop inputGuide toUser Connectiondrawingg Fieldbus
-U- 11.7KA 5.66 kN op inputs
-U O0A ~30.5%
No Sync 50 Hz ) )
5 U- O0A PROG 0[S Check 27 V ac sync signal and/or the Frequency parameter in
-U- 117kA  5.66kN yne. Configuration(500r 60 Hz)
-U O0A ~30.5%
Retract not ready
3 UU, ﬁékA Retract not ready Operate the Retract inpug Check configuration retract input settit
SCR Hot
U- 0A PROG 0 .
4 U- 117 KA 5.66 kN SCR hot Check SCR cooling
-U 0A ~30.5%
Transformer Hot ) ) )
U- O0A Check weld transformer cooling Guide to User Connection
5 U~ 117 KA Transformer hot drawi
rawing
~-U 0A
Pilot Fault )
U- O0A . Check timer 24 volts Safety relay fault. Do not use tHeN7000vz
6 Pilot fault . :
-U- 11.7kA and return it for service.
U 0A
Restart Required
7 v oA NN | Restart required Configuration ch i tart. Restart E¢7000v2
U- 117 KA 5.66 kN estart require onfiguration change requires restart. Resta vV
U 0A ~30.5%
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Headlocked
8 U- 0A MRl 1icadlocked The welding head is locked because of a fault condgibtonitored
-U- 117kA 5.66 kN weld fault Function mape disabled if not required.
U 0A ~30.5%
Toroid Short Circuit ) o o ) )
9 U- 0A e Toroid short circuit Connection to Toroid input (secondary feedback coll) is sbiocuit
-U- 11L.7kA 5.66 kN ¢ Nominal 25 ohmg CheckJser Connections
U 0A ~30.5%
Toroid Open Circuit
U- 0A PROG 0 : I Connection to Toroid input (secondary feedback coil) is egiezuit
10 -U- 11.7kA 5.66 kN Toroid open circuit ¢ Nominal 25 ohmg ChecKJser Connections
~-U 0A ~30.5%
16 Test mode For service use only
Start ON The _S_tart input is on following a weld sequence or stop/pewe
U- 0A PROG 0 condition
17 ~U- 11.7KA U Starton - . . . _
To get rid of this message open Start input prior to stargpuide
U 0A ~30.5% . :
to User ConnectionBrawing
Weld Off
18 UU, 12‘/;“ ;FéngNo Weld off Check the Weld On inpatCheclkJser Connections
U 0A ~30.5%
T;Ogra?/L”h‘biIGd ROG 6 This parameter prevents the weld schedule from running.
19 ) u 117 kA 566 kN Program inhibited selected weld program is inhibitedCheck Options Settingheck:
U OA ~30.5% User Connection®r invalid external program selection.
Output Fault h ¢ Ie;d | / ¢
U- O0A PROG 0 One or more outputs have failepgReplace Timer / Return timer
20 V- 117 KA PPNl Output fault Service
U 0A ~30.5%
Too Many Links
22 UU 12‘/;k A g‘FéngNo Too many links Too many weld programs are linked together
U 0A ~30.5%
Bad Link
U- 0A PROG 0 . .
23 U- 117 KA 5,66 kN Bad link A link has been made to a weld program that cannot be used
U 0A ~30.5%
Max Current
o4 U- O0A PROG 0 [ EY— Reduce heat/current. Check Electrode max current parameter
-U- 11.7kA 5.66 kN ' correctly. Check relevant electrode calibration.
U 0A ~30.5%
Toroid overrange
U- 0A PROG 0 : Reduce current or use an Toroid Attenuator Module ( TAM). C;
2 Toroid overran . L . .
5 -U- 117kA 5.66 kN oroid overrange Toroid factor setting in Current Calibration
U 0A ~30.5%
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CT overrange

U- O0A I
26 U- 117 KA CT overrange Check calibration parameters.

-U  0A

Low force
U-- O0A
-U- 11.7kA
-0 0A

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

33 parametersg Check air pressure and calibration

Low force

Check the analog input and output circuits and/or adjust fd
34 IR High force parameters
-U  O0A - Check air pressure and calibration

Low Pre-current

U- 0A : i
35 U- 117 KA Low precurrent Measured current is below the pre current low limit level.

-U  0A

High pre-current
U- 0A

-U- 11.7kA
-U O0A

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

Low main current

U- 0A , : : -
37 U- 117 KA Low main current Measured current is below the main current low limit level.

-U  0A

High main curent

38 UU, l(:)L.;“kA High main current Measured current is above the main current high limit level.

-U  0A

Low post curren
U-- O0A

-U- 11.7kA
-0 O0A

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

High post-curent

40 UU, l(:)L.;“kA High postcurrent Measured current is above the post current high limit level.

-U  0A

No Second Stage

U- O0A
41 -U- 11.7KkA No 2¢stage

Check the ? Stage inputq Check User Connectiorgs Insure
configurations parameters.

-U  0A

No force
U-- 0A
-U- 11.7kA
-0 0A

42 No force Check analog input circujtCheck air pressure and calibration

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

43 -U- 11.7KA (Shunt) circuit
-U 0A
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High Conduction

U- 0A PROG 0
-U- 11.7kA 5.66 kN (Wear)
-U  0A ~30.5%

High conduction

The weld transformer secondary circuit conductors may h

degraded.

49

End of count 0

50

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

51

End of count 2
U-- O0A
-U- 11.7kA
-0 0A

U- O0A PROG 0
-U- 11.7kA 5.66 kN
-U  0A ~30

End of count O
%

Reset counter O

End of count 1

Reset counter 1

End of count 2

Reset counter 2

52

End of count 3
U-- O0A
-U- 11.7kA
-0 0A

53

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

End of count 3

Reset counter 3

End of count 4

Reset counter 4

54

End of count 5
U-- O0A
-U- 11.7kA
-0 0A

End of count 5

Reset counter 5

55

End of counte 6
U-- 0A

-U- 11.7kA
-U  0A

56

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

End of count 6

Reset counter 6

End of count 7

Reset counter 8

65

End of electrode O

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

End of electrode 0

Reset stepper O

66

End of electrode 1

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

End of electrode 1

Reset stepper 1

67

End of electrode 2

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

End of electrode 2

Reset stepper 2
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68

End of electrode 3

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

End of electrode 3

Reset stepper 3

69

End of electrode 4
U-- O0A

-U- 11.7kA
-0 0A

70

End of electrode 5
U-- O0A

-U- 11.7kA
-0 0A

71

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

End of electrode 4

Reset stepper 4

End of electrode 5

Reset stepper 5

-U  0A ~30.5%

End of electrode 6

Reset stepper 6

72

End of electrode 7
U-- O0A

-U- 11.7kA
-0 0A

81

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

End of electrode 7

Reset stepper 7

Tip dress 0

Dress the electrodes and then reset counter O

82

Tipdress 1
U- 0A
-U- 11.7kA
-U O0A

Tip dress 1

Dress the electrodes and then reset counter 1

83

Tip dress 2
U- O0A
-U- 11.7kA
-U  O0A

84

Tip dress 3
U- 0A
-U- 11.7kA
-U O0A

Tip dress 2

Dress the electrodes and then reset counter 2

Tip dress 3

Dress the electrodes and then reset counter 3

85

Tip dress 4
U- 0A
-U- 11.7kA
-U  0A

Tip dress 4

Dress the electrodes and then reset counter 4

86

Tipdress 5
U- O0A
-U- 11.7kA
-U  0A

Tip dress 5

Dress the electrodes and then reset counter 5

87

Tip dress 6
U- 0A
-U- 11.7kA
-U  O0A ~30.5%

Tip dress 6

Dress the electrodes and then reset counter 6
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88

Tipdress 7
U- O0A
-U- 11.7kA
-U O0A

Tip dress 7

Dress the electrodes and then reset counter 7

97

Prewarn 0
U- 0A
-U- 11.7KkA
--U O0A

98

Prewarn 1
U- 0A
-U- 11.7KA
--U 0A

99

Prewarn 2
U- 0A
-U- 11.7KkA
--U 0A

Prewarn O

Stepper 0 has completed its 9th step

Prewarn 1

Stepper 1 has completed its 9th step

Prewarn 2

Stepper 2 has completed its 9th step

100

Prewarn 3
U- 0A
-U- 11.7KkA

Prewarn 4
U- 0A

101 -U- 11.7kA

-U  0A

Prewarn 3

Stepper 3 has completed its 9th step

Prewarn 4

Stepper 4 has completed its 9th step

Prewarn 5
U- 0A

102 -U- 11.7kA

-U  0A

Prewarn 5

Stepper 5 has completed its 9th step

103

Prewarn 6
U-- O0A
-U- 11.7kA
-0 O0A

104 -U- 11.7kA

Prewarn 7
U- 0A

-U  0A

PROG 0
5.66 kN
~30.5%

Prewarn 6

Stepper 6 has completed its 9th step

Prewarn 7

Stepper 7 has completed its 9th step
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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

EtherNet/IP module status
Heartbeat (Flashes at 1 Hz)
Ready (Flashes at 1Hz)
Sequence initiated

Weld current

Data receive COMO0/4
Data send COMO0/4

Data receive COM1/5
Data send COM1/5

Data receive COM2

Data send COM2

11 Data receive COM3

12 Data send COM3
Table38: EN70002 Weld Timer LED Indicators

-

OoiNoUiNWINPIZ
(0]
©L ® N a R W NS =
w

[N
o

EN7000v2

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

LED Pulse

Long ON, Short OFF

The control is in BIOS only mode. Use Nethiashnstall an
application

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

Table39: Heartbeat LED States
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6.2.2 ReadyLED
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 LED States

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

6.24 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 12 correspond signals for the COM ports numbered 2 through 5. The Send LEDs are defi

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

6.2.6 Network Status / Module Status LEDs
The Network Status (NS) and Module Status (MS) LiEstse status of the EtherNet/IBort.

Upon power up the LEDs will perform the sequencéahle4lto initialize.

LE1/MS LE2/NS Duration
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 powerup 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 messages deN@@0v2. The fault messages can be

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

1 WSP3Pendant
1 NetFlaslt Software
1 Discrete Input

1 Fieldbus Input
The method you choose to reset the faults will be dependent on howElR&0002 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, th

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:

Key Inputs

[FAULTS SHOWN HERE]
1 Press the=key until you U- O0A ‘E
reach the Status Screen -U- 11.7 kKA

-U O0A

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

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

are below:

1) With the NetFlash software open and connected to the targeted control, then click@pen/Close

Metricsicon.

=]

2) Click theReset Faultgcon
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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 wire & /0892

weld timer. For more information on the Discrete I/O refer to thiscrete 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
— L F—+le rosen) | —c»—/LO—:it- START(FS1) —o— | e -1l !
]
—Z*—:—Qc- HAV(RV1) TR —0—"0——+2¢ *WELD ON(NW1) —1— a]j ) h L leT weur i
| | I 1
L T % ey —2— ! e msT0P(ESI) —2— e e !
] I
_Z+_}_4c. READY 3| stor —o—fﬁ'f—o—:ic- +TRANSFORMER T'STAT(TT1) —3— 1 } | i
. ! 5 —— nlg !
_z+—:_se. CONTACTOR(MC1) —4 — : —Q—/‘-O—f—c- 2nd STAGE(PS1) —4— : ), : r: | : 4" |TURU|D :
L [} Be COUNTER/ 5! L o Lo 1% RETRACT(RTY) —5— | W e !
TIP DRESS REQ. ! P Tmmmmmmm 5
L 1 7e swreer P —o—/l—o—;lt- RESET FAULT(FRT) —6— ! EI'CIROID o LI—('I GND i
i i 100—2000mV,/kA R RREEEEEEE LT -
+ 1 i L o 1B ¢ RESET COUNTER/ L
—L=F——+"%€ PRE-WaRN -7 ° ,SE TP DRESS ACK. =
_Z+_}_9¢. AVB(SVE) —f— ! —O———& RESET STEPPER(SR1) —&— |
I I 10,
_z+—:ﬂe. AVT(SVT) . : —O—/‘—O—f—(- F1(BP1) —8— :
|11 1
z+ e ave(sve) —0— | —o—/l—o—:—(- P2(BF2) —te—
| |
1% avs(svs) —41— _O_/'_o_:lz" P4(BP4) i X5 ANALOG
+ 113 | L & 3¢ patarg = ANALY e
=6 avasva) —2— ‘—C’—v—i'I (BF8) ! r 1
- e avaisva) —— _o_/'—o—:‘—“c- P16(BR16) 1y e I—'v—v—li'.l € :
| roporuona —;—'—‘—2('
1 1% avasva) 4 i —o0—"0—% raz(ars2) —l4 | Vares R QUTPUT (0.10V) |
! ! A l
1% avisvi) 451 L o—"Lo— 18 pp4(BRE4)/EDIT ENABLEY  —15— | t:———— A E”a"‘?&;wm !
1 | o
117e | e 24v(24 o) ! —€ GND !
|18, | e, ] . 4
L % ov (5wg) !
| | * 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 uased.
AWS designations shown in porenthesis.
DATE: 25-7-19 BF EN TRON TITLE: EN7000 SGFIQS DRAWING Nao: 3U3653
DRAWN: K.C.
CHECKED: LTD USERS CONNEC—HONS ISSUE No: 3 | SHEET No: 1 of 1

Pin number Description
i This input resets the Fault output and clears the
{ Resetfault | X3-Pin 7 (/O Bit6) i status messages. Only momentary application is
{ required (minimum time 40ms).

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

requires a message to be sent to t&&l7000vaveld controller from the controlling device such as a PLC. For more
information on the communication and data structures refer to READ & WRITE DATA WITH EXTERNAL DEVICES
section.
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This input resets the Fault output and clears the status

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

TheEN7000v2ises a number of inputs and outputs to control and monitor the weld sequenael/Ohsignals can be
taken from multiple sources. The list of I/O Sources are:

1 Discrete connections

1 Modbus Messages

1 EtherNet/IP
Thel/O Sourcehat is used by th&N70002is user selectable. The 1/O Source parameter is set iENME000v2
configuration settings. Refer to theOMMUNICATIONS SEBEEtion for more information.

7.1 Inputs
The inputs to th&aEN7000vare defined irrable44. 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 onlypddoonnect to 110V AC.

Discrete AWS

Connection Description

Port -Pin designation

When this input is activated a weld sequence
begins. If the input is removed during 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 on? X3-2 NW1 input is inactive a weld sequence will not
produce any current.

Sequencing is inhibited or aborted if this input
is not active.

This input is usually connected to a normally
closed thermal contact attached to the weld
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 presentthe 7000
waits for the signal before it proceeds. If the
Start signal is removed while waiting, the
sequence is aborted.

This input is used to control the Retract
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).

Stop!? X3-3 ES1

Transformer Thermostat 2 X3-4 TT1

2ndstage X3-5 PS1

Retract X3-6 RT1
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Dlscret_e AWS -
Input Connection desi . Description
. esignation
Port-Pin
Reset counter / tip dress Used to reset the counter(s) or acknowledge &
X3-8 X
acknowledge3 tip dress request.
Reset stepper* X3-9 SR1 Used to reset the stepper(s).
P1 X3-10 BP1 Program select inputs. Weld program selectior
is made by applying the binary code for the
P2 X311 BP2 required program. Programs 0 to 127 can be
P4 X3-12 BP4 selected via the discrete interface. Programs G
to 255 can be selected internally, via Modbus
P8 X313 BP8 or via EtherNet/IP.
P16 X3-14 BP16 )
. X3 1s Bp3s ) £ OEGW EXHAEDB OAAOOEOU
then input P64 (on the discrete interface only)
P64 / Edit enable5 X3-16 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 inputalvays required, even when the 1/O source is Modbus or EtherNet/IP.

2. The signal from the discrete interfacealvays used, even when the I/O source is Modbus or EtherNet/IP where tf;
is no equivalent signal.

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

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

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

Table44: Inputs List
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7.2 Outputs
The outputs from theEN7000vre defined inTable4s. The physical location of the Pin location for the Discrete

connects are defined iRigure43.

Discr
iscrete AWS

Output Connection Description

designation

Port-Pin

This output switches on to
EQOS 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 output indicates a fault

condition.
This output is active if
Ready X2-4 EN7000\/2_ is ready to weld. The
output switches off under some
fault conditions.
Contactor X2-5 MC1 This outpu; can_be used to
control an isolation contactor.
This output indicates that the
Counter / tip counter has reached its limit or
X2-6 . - Lo
dress request that a tip dressing operation is
required.
This output indicates that the
Stepper X2-7 stepper has reached its limit.
Pre-warn X2-8 This output |nd|cat¢s thqt 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
AV1 X2-16

Table45: Outputs List
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7.3 Discrete Connections
The Discrete connections are wired into th&l7000v2veld timer. The schematic for all of the Discrete customer

connections are shown iRigure43.

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

Refer to thelnputssection for detailed definition of each connection.

7.3.2 Outputs
The Outputs are current sourcing. Connect the load between 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 useahiwolling andmonitoring analog

signals suchsean external proportional valve, or outputting a control signal to another device

The analog connection on tHeN7000v2terminal connectoiXs. The connections of each pin are defined a@ble46.

Signal | X5 pin
oV 1
Analog Output (0...10V)

2
Py 23 LyLdzi /i3
4

Ground (screen)
Table46: X5Connector

7.3.3.1 Analog Input

Analog Inputis located on connecti®®3. The pin reads an input ranging from 0 to 10 V. The use of the Analog Input is
dependent on the configuration of thEN7000v®arameters. The primary use of Analog Input:

1 Force Monitoring
The default use of the Analagpnnections is control anchonitor a proportional air regulator valve output or other
sensor for force monitoring. The Force Measurement must be calibrated to the external sensor. Refeffdoche

Calibrationsection for more information.

7.3.3.2 Analog Output

The Analog Output is located on connec¥d2. The pin outputs an analog signal ranging from 0 to 10 V. The Analog
Output can be used fdforce Controbr to output the Current Waveformmeasurement.

ForForce Contrglthe analog output of th&N7000v2nust be set td=orce Controin the configuration. This
configuration allows th&EN7000v20 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. Weveform 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 conneé@torhis may be used for measuring the current
(normally on the secondary side of the power transformer). The toroid can only be used wills&ai configurations

The toroid should be calibrated to an external meter. Refer toSkeondary Measuring (TordidRogowski cojlsection
for instructions.

If the Toroid testconfiguration parameter is set tOn, then the resistance must be in the range of 10 to 300 Ohms.
Refer to theError! Reference source not foungection 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 theEN7000v2mer.
Ethernet

COM4, COMS,
COME

ENT000 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, NetFlashNVSP3 Pendamir Touch Screerlypically, 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 we
program needs to be executed remotely.

When usingSoftSTARThe welding electrodes must be closed and under weld force by means of a PLC, or other
external means.

DuringSoftSTAR@he EN7000v2vill not output the Discrete AVVAV8 signals to operate the valves because the discrete
STARBignal is not present.

Examples of items typically connected to the AAMS8 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 availablexat. modbus.orgBoth MODBUS TCP/IP (Ethernet) and

MODBUS RTU (RS485) protocols are supported. Modbus TCP/gous€R. Toactivate 1/0 through eitheModbus
port: Access the contratonfigurationparameters(using WSP3, touelscreen or NetFlash) and selext I/O source
from the Com ports as defined in tAH@ble47below.

Protocol Cable connected to
RJ45 on EN7000TS) CcoM1
MODBUSTCP/IP RJ45 on Ethernet/IP adapter card | COM5
RJ45 on EN7000vZTS) COM5
MODBUSRTU DSUB9 (RI85) COM2
Table47

8.2 Using dscrete outputs AV1 to AVé Fieldbus mode

Output signals are fed to both the fieldbus and discrete outputs. However, discrete owimitso AV8 will only pass a
signal if the discret& TARhput is closed. To use these outputs whaamtrolling the system via a fieldbugk the
discrete START input to +24V

8.3 Using ModbusRTU on RS485 via COM2

The COM2 port on the control is a femalkSDb 9way connector. The control is configuredaasiodbus slave 1/0
device and uses hatfuplex RS485 signalling\{&re topology). The tableelow shows the pirout at the COM2
connector: Note that your bus master may haval#éferent pin-out.

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

8 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 peiyealtreflections 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

i Master !
1
: J_ i 5V
1 D T
' M :
! 1 Pull Up
1 4 |
D1 )
LT Balanced Pair LT
Do
& Pull Down
Common
b b i b
| i i [
1 n/ ! 1 Rl
1
i : ! |
| Slave 1 | }_Slaven i
Figure44

8.3.1 Configuring the RS485 port

For DATA Exchangenly, Other than I/O, lhe controls may be configureak screenshots show below.
AddressThis is the Modbus address for the control. Each control must have a uadiress, in the range 1 to 247.
Baudrate: Each control on the cable should have the same biaid, and this musmatch the setting on the bus
master. Values of 9600, 19200, 38400 and 5760Caasdable.

Parityis not available This is a fixed setting in the controlBhey require thaho parity is sent. Make suréhat the bus
master is set for ngparity. The controls will not communicate if evgarity or oddparity is used.

WSP3 pendant connected to CQMn the control Access the Configuration menu then scroll down to COM2 and press
the RETURNutton.

<<< COM2
MODBUS RTU SLAVE

ADDRESS: 1
BAUD: 19200

NetFlash software on a connected P@onnect to the control then access tk®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: On EN7000+2 S 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 th® source
parameter toDISCRETE&r any other COM interface, as appropriate to the application.

ForFIELDBUO: in additionto dataexchange, theontrol may be configureds screenshots show below, perform
control functions (such as starting the control) via the Modbosnection, then set th& O sourceparameter to COM2
(programming and monitoring still possible with this setting).

WSP3 pendant connected to CQMn the control Access the Configuration menu then scroll dowi@ SOURCE,
then use +{ buttons to select COM2

SCR SELECT: DIRECT
ELECTRODES: MULTI

RETRACT: SIMPLE
I/O SOURCE: COM2
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NetFlash software on a connected P@onnect to the control then access the Configuration t&kt 1/0 source to

Com?2

Configuration (restart if changed)
Features () standard
Weld type Spot

Retract OffiSimple
10 source

Line frequency O 50 Hz

(@ 60 Hz

Touchscreen on the control (EN7060S and EN7000vRS only) Access the Configuration menu then scroll down and
click on COM2.
Configuration K
SCR select 2nd Stage T
DIRECT OFF
2nd stage Retract
Once Every Simple
Stop EOS =
on fault. on fault.
Headlock |/O source e
on fault. COM?2 4

8.4 Using Mobus RTU with EN7000
SeenextsectionREAD & WRITE DATA WITH EXTERNAL DEVICES
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9 READ & WRITE DATA WITH EXTERNAL DEVICES

9.1 Overview
TheEN7000v2velding controkcanbe integrated into an industrial automation system and controlled by an external

master device.This section is written for PLC programmers familiar with programming read/write messages via
MODBUS and EIP protocols.

TheEN7000v2veld controller supports MODBUS communication through Ethernet or48RSerial port.

TheEN7000vZontrol also supports the Common Industrial Protocol¥GtRrough 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 tBdl7000vZontrol for your desired communication protocol refer
to the COMMUNICATIONS SEEEEtion.

9.2 MODBUS
TheEN7000v2ViIODBUS communication exchanges both I/O 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 beéNmie: Use of any other
MODBU $ode will generate MODBUS EXCEPTIAMe control appears to the master as a set of I/O registers. The
register addresses can be fouimdthe user manual for the control.

Function Tvpe Data
Code yp
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 devigsiap

Function code 16 calWrite Multiple Register3. The Modbus addresses for the input data are Hexadecimal number
#8000 and #8001 (Decimal number 32768 and 32769).

The data structure of the Input data is shownTmble50.

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

J el 140| Page
—-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27 August 25 DocNo 7002571


http://www.modbus.org/

READ & WRITE DATA WITH EXTERNAL DEVICES

MODBUS
Description
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 ;: Bit 3 %QX0.3 BOOL
2nd stage Bit 4 %QX0.4 BOOL
Retract Bit 5 %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] %QW2 WORD WRITE 16#8001 (= 32769)
P1 Bit O %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

ENTRON.

Table50: EN7000vanput Data Structure
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9.2.3 Outputs
The Modbus Master (PLC or the other Modbus devices) can redeNFOOOVD 2 v (I NP f Q& 2 dafinglttzé & G

Function code 3 calRead Holding RegisteysThe Modbus addresses for the output data are Hexadecimal number
#9000 to #9017 (Decimal number 36864 to 36887).

NOTEDiscrete Outputs in Fieldbus Mod@odbus, ModbuskRTU, or Etheret IP)Output signals are fed to both the
fieldbus and discrete outputs. However, discrete outpiigl to AV8 will only pass a signal if the disc@TARThput is
closed. To use these outputs whesontrolling the system via a fieldbus, link the discr8BARThput to +24V.

The data structure of th©utputdata is shown ifable5L

Variable Channel Address Type Description
WORD
Read outputs %IWO0 ARRAY Read holding registers
[0..23]
Read outputs [0] | %IWO0 WORD READ 16#9000 (= 36864)
EOS Bit 0 %1X0.0 BOOL
HAV Bit 1 %IX0.1 BOOL
Fault Bit 2 %1X0.2 BOOL
Ready Bit 3 %IX0.3 BOOL
Contactor Bit 4 %I1X0.4 BOOL
Counter Bit 5 %I1X0.5 BOOL
Stepper Bit 6 %IX0.6 BOOL
Prewarn Bit 7 %I1X0.7 BOOL
AV8 Bit 8 %I1X1.0 BOOL
AV7 Bit 9 %IX1.1 BOOL
AV6 Bit 10 %I1X1.2 BOOL
AV5 Bit 11 %I1X1.3 BOOL
AV4 Bit 12 %I1X1.4 BOOL
AV3 Bit 13 %I1X1.5 BOOL
AV2 Bit 14 %IX1.6 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 %I1X2.1 BOOL h %QX0.1
Stop Bit 2 %IX2.2 BOOL h %QX0.2
Transformer thermal Bit 3 %I1X2.3 BOOL h%QX0.3
2nd stage Bit 4 %1X2.4 BOOL h %QX0.4
Retract Bit 5 %I1X2.5 BOOL h %QX0.5
Reset fault Bit 6 %1X2.6 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 %IX3.3 BOOL
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Variable Channel Address Type Description

Reserved Bit 12 %IX3.4 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 0 %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 %I1X4.3 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 %IX4.6 BOOL h discrete input Reset fault
Reset counter Bit 7 %IX4.7 BOOL h discrete input Reset counter
Reset stepper Bit 8 %I1X5.0 BOOL h discrete input Reset stepper
Reserved Bit 9 %IX5.1 BOOL
Reserved Bit 10 %I1X5.2 BOOL
Reserved Bit 11 %I1X5.3 BOOL
Reserved Bit 12 %I1X5.4 BOOL
Reserved Bit 13 %I1X5.5 BOOL
Reserved Bit 14 %I1X5.6 BOOL
Reserved Bit 15 %I1X5.7 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 READ 16#9008 (= 36872)
Stop Bit 0 %1X16.0 BOOL Bit 0
Sync. error Bit 1 %I1X16.1 BOOL Bit 1
Retract not ready Bit 2 %IX16.2 BOOL Bit 2
SCR hot Bit 3 %I1X16.3 BOOL Bit 3
Transformer hot Bit 4 %1X16.4 BOOL Bit 4
Pilot fault Bit 5 %I1X16.5 BOOL Bit 5
Restart required Bit 6 %IX16.6 BOOL Bit 6
Headlock Bit 7 %I1X16.7 BOOL Bit 7
Toroid shortcircuit Bit 8 %I1X17.0 BOOL Bit 8
Toroid opencircuit Bit 9 %IX17.1 BOOL Bit 9
Reserved Bit 10 %IX17.2 BOOL
Reserved Bit 11 %IX17.3 BOOL
Reserved Bit 12 %I1X17.4 BOOL
Reserved Bit 13 %IX17.5 BOOL
Reserved Bit 14 %IX17.6 BOOL
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Variable Channel Address Type Description

Test mode Bit 15 %I1X17.7 BOOL Bit 15
Status register 1 Read outputs [9] | %IW18 WORD READ 16#9009 (= 36873)
Start on Bit 0 %1X18.0 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 %1X18.3 BOOL Bit 19
Reserved Bit 4 %1X18.4 BOOL

Too many links Bit 5 %IX18.5 BOOL Bit 21
Bad link Bit 6 %IX18.6 BOOL Bit 22
Maximum current Bit 7 %1X18.7 BOOL Bit 23
Toroid over range Bit 8 %1X19.0 BOOL Bit 24
CT over range Bit 9 %I1X19.1 BOOL Bit 25
Reserved Bit 10 %1X19.2 BOOL

Reserved Bit 11 %I1X19.3 BOOL

Reserved Bit 12 %1X19.4 BOOL

Reserved Bit 13 %1X19.5 BOOL

Reserved Bit 14 %I1X19.6 BOOL

Reserved Bit 15 %1X19.7 BOOL

Status register 2 Read outputs [10]; %IW20 WORD READ 16#900A (= 36874)
Low force Bit 0 %I1X20.0 BOOL Bit 32
High force Bit 1 %1X20.1 BOOL Bit 33
Low precurrent Bit 2 %1X20.2 BOOL Bit 34
High precurrent Bit 3 %1X20.3 BOOL Bit 35
Low main current Bit 4 %I1X20.4 BOOL Bit 36
High main current Bit 5 %IX20.5 BOOL Bit 37
Low postcurrent Bit 6 %IX20.6 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 %I1X21.1 BOOL Bit 41
Low conduction(shunt) Bit 10 %IX21.2 BOOL Bit 42
High conduction(wear) Bit 11 %1X21.3 BOOL Bit 43
Reserved Bit 12 %I1X21.4 BOOL

Reserved Bit 13 %1X21.5 BOOL

Reserved Bit 14 %I1X21.6 BOOL

Reserved Bit 15 %IX21.7 BOOL

Status register 3 Read outputs [11]i %IW22 WORD READ 16#900B (= 36875)
End of count 0 Bit 0 %I1X22.0 BOOL Bit 48
End of count 1 Bit 1 %I1X22.1 BOOL Bit 49
End of count 2 Bit 2 %I1X22.2 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 %1X22.5 BOOL Bit 53
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Variable

Channel

Address

Type

Description

End of count 6 Bit 6 %I1X22.6 BOOL Bit 54
End of count 7 Bit 7 %IX22.7 BOOL Bit 55
Reserved Bit 8 %1X23.0 BOOL

Reserved Bit 9 %I1X23.1 BOOL

Reserved Bit 10 %1X23.2 BOOL

Reserved Bit 11 %1X23.3 BOOL

Reserved Bit 12 %1X23.4 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 %1X24.0 BOOL Bit 64
End of electrode 1 Bit 1 %I1X24.1 BOOL Bit 65
End of electrode 2 Bit 2 %IX24.2 BOOL Bit 66
End of electrode 3 Bit 3 %1X24.3 BOOL Bit 67
End of electrode 4 Bit 4 %1X24.4 BOOL Bit 68
End of electrode 5 Bit 5 %IX24.5 BOOL Bit 69
End of electrode 6 Bit 6 %1X24.6 BOOL Bit 70
End of electrode 7 Bit 7 %I1X24.7 BOOL Bit 71
Reserved Bit 8 %I1X25.0 BOOL

Reserved Bit 9 %I1X25.1 BOOL

Reserved Bit 10 %1X25.2 BOOL

Reserved Bit 11 %I1X25.3 BOOL

Reserved Bit 12 %IX25.4 BOOL

Reserved Bit 13 %I1X25.5 BOOL

Reserved Bit 14 %1X25.6 BOOL

Reserved Bit 15 %I1X25.7 BOOL

Status register 5 Read outputs [13]; %IW26 WORD READ 16#900D (= 36877)
Tip dress O Bit 0 %1X26.0 BOOL Bit 80
Tip dress 1 Bit 1 %I1X26.1 BOOL Bit 81
Tip dress 2 Bit 2 %1X26.2 BOOL Bit 82
Tip dress 3 Bit 3 %I1X26.3 BOOL Bit 83
Tip dress 4 Bit 4 %1X26.4 BOOL Bit 84
Tip dress 5 Bit 5 %I1X26.5 BOOL Bit 85
Tip dress 6 Bit 6 %I1X26.6 BOOL Bit 86
Tip dress 7 Bit 7 %I1X26.7 BOOL Bit 87
Reserved Bit 8 %I1X27.0 BOOL

Reserved Bit 9 %I1X27.1 BOOL

Reserved Bit 10 %IX27.2 BOOL

Reserved Bit 11 %IX27.3 BOOL

Reserved Bit 12 %IX27.4 BOOL

Reserved Bit 13 %IX27.5 BOOL
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Variable Channel Address Type Description
Reserved Bit 14 %IX27.6 BOOL
Reserved Bit 15 %IX27.7 BOOL
Status register 6 Read outputs [14]} %IW28 WORD READ 16#900E (= 36878)
Prewarn O Bit 0 %1X28.0 BOOL Bit 96
Prewarn 1 Bit 1 %IX28.1 BOOL Bit 97
Prewarn 2 Bit 2 %1X28.2 BOOL Bit 98
Prewarn 3 Bit 3 %1X28.3 BOOL Bit 99
Prewarn 4 Bit 4 %1X28.4 BOOL Bit 100
Prewarn 5 Bit 5 %IX28.5 BOOL Bit 101
Prewarn 6 Bit 6 %1X28.6 BOOL Bit 102
Prewarn 7 Bit 7 %IX28.7 BOOL Bit 103
Reserved Bit 8 %1X29.0 BOOL
Reserved Bit 9 %1X29.1 BOOL
Reserved Bit 10 %I1X29.2 BOOL
Reserved Bit 11 %1X29.3 BOOL
Reserved Bit 12 %1X29.4 BOOL
Reserved Bit 13 %1X29.5 BOOL
Reserved Bit 14 %1X29.6 BOOL
Reserved Bit 15 %I1X29.7 BOOL
Status register 7 Read outputs [15]; %IW30 WORD READ 16#900F (= 36879)
Reserved Bit 0 %1X30.0 BOOL
Reserved Bit 1 %1X30.1 BOOL
Reserved Bit 2 %1X30.2 BOOL
Reserved Bit 3 %I1X30.3 BOOL
Reserved Bit 4 %1X30.4 BOOL
Reserved Bit 5 %IX30.5 BOOL
Reserved Bit 6 %1X30.6 BOOL
Reserved Bit 7 %I1X30.7 BOOL
Reserved Bit 8 %1X31.0 BOOL
Reserved Bit 9 %I1X31.1 BOOL
Reserved Bit 10 %1X31.2 BOOL
Reserved Bit 11 %I1X31.3 BOOL
Reserved Bit 12 %IX31.4 BOOL
Reserved Bit 13 %I1X31.5 BOOL
Reserved Bit 14 %I1X31.6 BOOL
Reserved Bit 15 %I1X31.7 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)
Forcée Read outputs [23]; %IW46 WORD READ 16#9017 (= 36887)

1value 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 exchangerogramparameter data with Modbus master devices. The Modbus Master devices
read theprogramdata from the control through Modbus Function codealandwrite the programdata to the control

through Modbus Function code 16 call.

Theprogramdata includes 256 Weldingorograms Parameterdata for 8Electrodesand Calibration data for 8 welding
electrodes as well ashe Control Configuration data. The Modbus addresses optlegramdata are shown on the
following Table52

VEUE][)
Weld programs

Address

Type

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 16#0080 (= 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 16#7000 (= 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 3 extension 16#7030 (= 28720) | WORD ARRAY [0..15]

X X X

Weld program 254 extensioj 16#7FEO (= 32736) | WORD ARRAY [0..15]

Weld program 255 extensioj 16#7FF0 (= 32752) | WORD ARRAY [0..15]

Electrodes 8 x 64 WORDS
Electrode 0 16#4000 (= 16384) | WORD ARRAY [0..63]

Electrode 1 16#4040 (= 16448) i WORD ARRAY [0..63]

Electrode 2 16#4080 (= 16512) | WORD ARRAY [0..63]

Electrode 3 16#40CO0 (= 16576) i WORD ARRAY [0..63]

Electrode 4 16#4100 (= 16640) | WORD ARRAY [0..63]

Electrode 5 16#4140 (= 16704) i WORD ARRAY [0..63]

Electrode 6 16#4180 (= 16768) | WORD ARRAY [0..63]

Electrode 7 16#41CO0 (= 16834) i WORD ARRAY [0..63]

Calibration 8 x 64 WORDS
Calibration 0 16#5000 (= 20480) ; WORD ARRAY [0..63]

Calibration 1 16#5040 (= 20544) | WORD ARRAY [0..63]

Calibration 2 16#5080 (= 20608) i WORD ARRAY [0..63]

Calibration 3 16#50C0 (= 20672) : WORD ARRAY [0..63]

Calibration 4 16#5100 (= 20736) i WORD ARRAY [0..63]
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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

1646000 (= 24576)

WORD ARRAY [0..63]

Table52: Modbus Programming Parameters

CAUTION!

CAUTION!

registers now used by the Weld Program Extensions. The new resgisters are 16#FFF to

A Modbus users updating firmware from version 2.09 to 2.10 will need to review the RAM

16#7FFO0 as defined in the Weld Program Extensions section of Table 51: Modbus
Programming parameters.

ENTRON.
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9.2.4.1 Weld Program Parameters

TheEN7000vZontrol has 256 weld program#isTable53shows, Parameterf®r weld prograns 0 through 255 are
mapped to addresses (Hexadecimal numtia#0000 i 3FFF. Each weld program (schedu®jcupie 4 wordsof

data. Weld program O starts at addre$6#0000 and ends at address6#003F , then each subsequent schedule uses
the next64-word addresseswith the last schedule using addre$6#3FCO0- 3FFF. The address offset of each
parameter in the weld programs can be foundrimble53.

FaSR 2y (KS +1020S RSAONALIIAZ2YS (GKS F2tt2¢gAay3 Sljdz G
Equation 1:

t I N} Y S i S NIStrt dddreBsNEDEOR + [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 schedule 2

Address of Main current of Weld program ®800 + [5x64] + 12 =332 (Hexadecimal
number address is 16#014C)

Variable Channel Address offset Description
Weld program %IWO0 WORD ARRAY [0..63
Attributes Weld program [0] %IWO0 WORD
Pre heat Bit 0 %I1X0.0 BOOL 0 =off, 1 =o0n
Post heat Bit 1 %I1X0.1 BOOL 0 =off, 1 =0on
. 00 = PHAmMode
0,
Premode Bit 2 %I1X0.2 BOOL 01 = CRmode
Bit 3 %I1X0.3 BOOL
. 00 = PHAmMode
0,
Main mode Bit 4 #IX0.4 BOOL ¢ 1= C®mode
Bit 5 %I1X0.5 BOOL
. 00 = PHAmMode
0,
Postmode Bit 6 %I1X0.6 BOOL 01 = CRmode
Bit 7 %I1X0.7 BOOL
Link mode Bit 8 %I1X1.0 BOOL 0 =off, 1 =0on
Repeat / Rolspot Bit 9 %IX1.1 BOOL | 0=off,1=on
mode
Wait force Bit 10 %I1X1.2 BOOL 0 =off, 1 =o0n
Force profile Bit 11 %IX1.3 BOOL 0 =off, 1 = on
Test force Bit 12 %I1X1.4 BOOL 0 =off, 1=0n
Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved
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Variable Channel Address offset Description

Test precurrent Bit 13 %IX1.5 BOOL 0 =off, 1 =on

Test main current Bit 14 %IX1.6 BOOL 0=off, 1 =on

Test postcurrent Bit 15 %IX1.7 BOOL 0 =off, 1 =on

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

Preheat (PHA) Weld program [4] %IW4 WORD ; 0¢ 999 (x10)

Pre-heat (CCRj Weld program [5] %IW5 WORD i 0¢ 999 (x10)

Precurrent Weld program [6] %IW6 DWORE 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(CCR}j Weld program [11] %IW11 WORD i 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 program [18] %IW18 WORD i 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

Pre-heat valves Weld program [26] %IW26 WORD

Cooll valvels Weld program [27] %IW27 WORD

Upslope valve's Weld program [28] %IW28 WORD

Main heat valves 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 valves 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] %IXnn.0.4 BOOL | AVS5 state 1 = ON
Weld program [nn] %IXnn.0.5 BOOL ; AV6 state 1 = ON
Weld program [nn] %I1Xnn.0.6 BOOL AV7 state 1 = ON
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Variable

Channel

Address offset

Description

Weld program [nn] %IXnn.0.7 BOOL : AV8 state 1 = ON

Squeeze force Weld program [35] %IW35 WORD : 0¢ 32767
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] %IwW41 WORD : 0¢ 32767
Postheat force Weld program [42] %IW42 WORD ; 0¢ 32767
Hold force Weld program [43] %IW43 WORD : 0¢ 32767
Off force Weld program [44] %IW44 WORD ; 0¢ 32767
Force low limit Weld program [45] %IW45 WORD ; 0¢99
Force high limit Weld program [46] %IW46 WORD §{ 0¢99
Selected WAV Weld program [47] %IWA47 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
gh'\ﬁ?]':'ltﬁ:m Weld program [58] %IW58 WORD | 0¢ 99 %
S\'/Moni.tor. Weld program [59] %IW59 WORD | 0¢ 99 %

ear limit
Reserved Weld program [60] %IW60 WORD
Attribute& Weld program [61] %IW61 WORD
Inhibited Bit 0 %IX61.0 BOOL 0 = enable,1=inhib
GMonitor Shunt enable ; Bit 1 %I1X61.1 BOOL 0 =off, 1 =on
CGMonitor Wear enable | Bit 2 %IX61.2 BOOL 0 =off, 1 =0on
Retry Bit 3 %I1X61.3 BOOL 0 =off, 1 =on
Motor valve$ Weld program [62] %IW62 WORD
Seam balance Weld program [63] %IW63 WORD : 0¢ 200 (0¢ 20.0%

1 AUX Valve Access Turn ON starting on any timed interval afteBdtreeze.
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.

ENTRON.

Table53: Weld Program Parameter Data Structure
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9.2.4.2 Weld Program Extension (Fordeelay) ValveParameters

AValve ONlelay(Forge delayinay be applied to any of the AUX valves. The dedagins at the interval on which the
valve is assignedThe actual turron time is delayed by the time value cycleentered 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 va
will turn ON3 cyclesafter Main Heat begis.

Variable Channel Address offset Type Description
WORD
Weld program %IWD ARRAY
extension [0..15]
Weld program
AV1 delay time p 9 %IWO0 WORD { 08999
extension[0]
. Weld program
AV2 delay time . %IW1 WORD : 068999
extension[1]
Weld program
AV3 delay time p 9 %IW2 WORD : 08999
extension[2]
. Weld program
AV4 delay time . %IW3 WORD { 08999
extension|[3]
. Weld program
AV5 delay time . %IW4 WORD : 08999
extension[4]
Weld program
AV6 delay time p 9 %IW5 WORD : 08999
extension[5]
. Weld program
AV7 delay time ) %IW6 WORD { 08999
extension[6]
Weld program
AVS delay time p 9 %IW7 WORD : 05999
extension[7]
Weld program
Reserved .
extension[8] -[15]

Table54: Weld Program Forge Valve Delay Time Parameters
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9.2.4.3 ElectrodeManagementParameters

TheEN7000vZontrol supports up to 8 electrodes and each electrode has its pavameters AsTable55shows,
Parametergor Electrodes O through 7 are mapped to addresses 168846895 (Hexadecimal numb&6#4000 1

41FF). Theparameterdata for each electrodeccupiess4words 9 f SOG NP RS nQa RFGF adl NI
(16#4000 ) and ends at address 1644¥6¢403F ), then each subsequemrtectrodeusesthe next64-word bank with

St SOUNRBRS 1Q& RI-#16895¢a#41CH- 41FR)RThS atldre ssiofsebok eagtarameterin Electrode
parameter set can be found ifable55.

¢KS F2ftt26Ay3 Sljdz2t G§A2Yy 069ljdzt G§A2Y HUOU A& dzaASR G2 O f Od
Equation 2:
t I NI Y S { S NIStart dddrReRsNI6384) + [Electrode number x 64]
+ Parameter address offset in Electrode parameter set
For example, to obtain the address @bunterof Electrode 5the calculation will be:
Start address =16384
Electrode number =5

Counter address offset in Electrode parameter set = 2
Address ofCounterof Electrode 5 16384 + [5x64] + 2

= 16706 (Hexadecimal number address is 16#4142)
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Variable Channel flilizes Description
offset
Electrode %IWO0 \[3/06R3|]3 ARRAY
Attributes Electrode [0] %IWO0 WORD
Enable counter Bit O %I1X0.0 BOOL 0 =off, 1 =on
Enable tipdress Bit 1 %1X0.1 BOOL 0 =off, 1 =on
Enable stepper Bit 2 %1X0.2 BOOL 0 =off, 1=0n
Stop at endcount § Bit 3 %1X0.3 BOOL 0 =off, 1 =on
Stop at endstep Bit 4 %I1X0.4 BOOL 0=off, 1=0n
Transformer Electrode [1] %IW1 WORD 0¢7
Counter Electrode [2] %IW2 WORD 0¢ 9999
Endcount Electrode [3] %IW3 WORD 0¢ 9999
Dressings done Electrode [4] %IW4 WORD 0¢ 9999
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] i %IW30..39 WORD 0¢ 500 (% x 10)
Reserved Electrode [40]63]

Table55: Electrode Parameters Data Structure
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9.2.4.4 Calibration Parameters

The EN7000v2 control supports a set of calibration parametensfdo 8 transformers associated with up8o
electrodes

Similar to Electrodenanagementata, Calibration parameters for Electrode 0 through 7 are mapped to addresses
20480 20991 (Hexadecimal numb&6#5000 7 51FF). The Calibration parameters for each electrode includes 64
wordsdata.9 f SOUNBRS nQa LI NI Y Si6%00R ) aadiend\atiaddress 205RBRNISH) dther nn y
each subsequent Calibration parameter set uses ®dxordblockke A G K St SOGUNRBRS 14 RI G
20991 (6#51C0- 51FF). The address offset of each parameter in Calibreiarameter set can be found irable56.

¢KS SlidzZt GA2Y 09ljdzt GA2Y o0 Aa dzaSR (G2 OFftOdzt FGS + LI N
Equation 3:

t I NI Y S i S NIStrt dddreRsNED486) + [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 s&d =

Address of Toroid sensitivity of Electrode 20480 + [5x64] + 10

= 20810 (Hexadecimal number addres464514A)
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Channel Address Description
offset
Calibration %IWO0 E/(\)IOGZ;D ARRA
Power Factor Calibration [0] %IWO0 WORD 0¢ 86 (x100)
A out X1 Calibration [1] %IW1 WORD 0¢ 10000 mV
A out Y1 Calibration [2] %IW2 WORD 0¢ 32767
A out X2 Calibration [3] %IW3 WORD 0¢ 10000 mV
A out Y2 Calibration [4] %IW4 WORD 0¢ 32767
Ain X1 Calibration [5] %IW5S 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
CT sensitivity Calibration [9] %IW9 WORD 1 ¢ 60000 mV/kA
Toroid sensitivity Calibration [10] %IW10 WORD 1 ¢ 60000 mV/KA
0 =off
Convert CT Calibration [11] %IW11 WORD 1= use 2points
2 = use turns ratio
CT X1 Calibration [12] %IW12 DWORD 0¢ 32000
CT VY1l 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 Pg] %IW\28 WORD 1¢10
Analog control
mode min current Calibration 9] %IV29 DWORD 0-500000
(for OV inpu}
Reserved ;éz;l]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-tvord. The data are
mapped to addresses 245765087 (Hexadecimal numb&6#6000 i 61FF). The description of each Configuration
parameter can be found imable57.

Address

Variable offset Description
Configuration %IWO0 WORD ARRAY [0..63]
) . 0 = spot
0,
Weld type Configuration[0] %IWO0 WORD 1 = seam
Configuration[1] %IW1 WORD
. 00 = none
0,
g:: 2 ;’:iig 288:: 01 =before Squeeze
LA 10 = after Squeeze
Second stage Bit 2 %IX1.2 BOOL Reserved
0 = check first
. program
0,
Bit 3 %IX1.3 BOOL 1 = check every
program
0 = simple
) . 1 = hilift plus
0,
Retract Configuration[2] O%IW2 WORD 2 = hilift minus
3 = maintained
Sensor Configuration[3] %IW3 WORD o=cr .
1 =toroid
. . 0=50Hz
Frequency Configuration[4] %IW4 WORD
1=60Hz
Units Configuration[s] | %IW5 WORD 0 = metric
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 offault
Contactor Configuration[8] %IW8 WORD é -:92ﬁseconds
) . 0 = external
0,
Program select Configuration[9] %IW9 WORD 1 = internal
Internal prog Configuration[10] %IW10 WORD 0-255
0 = discrete
1 = MODBUS COMO
2 = MODBUS COM1
3 = MODBUS COM2
1/0 source Configuration[11] %IW11 WORD 4 =nla
5 = MODBUS COM4
6 = MODBUS COM5
7 = EtherNet/IP
com7
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Variable

Channel

Address
offset

Description

0 = direct (1- 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 ;gigg
3 =57600
g;’s‘:)‘fg;”ee" Configuration[15] | %IW15 WORD 2 - ?;te?itte J
Adapter code Configuration[16] %IW16 WORD
g?:i't‘i’gno“tp“t Configuration[17] | %IW17 WORD (1) - f;/’;‘\’/‘;form
'S“:;'g%l%“g"it) Configuration[18] | %IW18 DWORD 0 ¢ 500 KA
0 = off
1 = keyswitch
Security? Configuration[20] i %IW20 WORD 2 = PIN on WSP3
3 = PIN oriouchscreen
4 = PIN on both
Security timeout Configuration[21] %IW21 WORD 0 ¢ 10 minutes
Security PING 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
IP addres$ Configuration[29] %IW29 WORD 0-255
IP address (IsB) Configuration[30] %IW30 WORD 0-255
RSy 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 : thatg?ggd
Toroid test Configuration[40] %IW40 WORD 0 =off, 1 =o0n
Analog control Configuration[41] %IlW41 WORD 0 =off, 1 =o0on

Reserved

Configuration[42]
[63]

1 Applies to COM4, COM5 and COM6 only.

2 Not accessible on WSPB touch-screen

Table57: Configuration ParametersData Structure
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9.3 Ethernet/IP (EIP)

TheEN7000vD2 Y i N2 f Q&4 9GKSNbSilkLt KFa GKS loAfAGE (APIBE OKI
Status datawith a PLC, HMI or computeBoth Implicit messaging and Explicit messaging are offered bigk¥@®00v2
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 device (usually a PLC) must work
as an Originator to initiate a class 1 connection. The followiggre45shows the required parameters to setup the

Originator.
Add Class1 Connection bX4
Originator-> T arget (0->T) Connection Parameters Connection Rate
& Connection Pont W 0->T Packet Rate (ms): |1UD
T->0 Packet Rate [ms): 100

" Connection Tag i

0->T Production Inhibit Timeout [ms]): |U

Data Size [bytes) |4 v Run/ldle Header
i T->0 Production Inhibit Timeout [ms): |E|
Target-» Originator [T->0) Connection Parameters

g : Connection Type
'

Connection Point {100 0->T Tranport Type: l Point To Point v
~ :

Connection Tag [ T->0 Tranport Type: ' Paint To Point -
Data Size [bytes) (48 [ Run/ldle Header Transport Trigger: ]Eychc: _ﬂ
Redundant Owner Connection Timeout Multiplier: lm ‘

I Redundant Owner - T->0 Priority: J Scheduled d
COO0 wvalue 0->T Priority: JScheduled >
ROQ value 0

v Keep TCP connection active during connection
Configuration

Configuration Instance: !1

Module Configuration Data - Each byte is a 2 char
hex value, separated by a space [i.e. Da 26 (9).

(].4 Cancel

Figure45: Parameters for Class 1 Connectietmplicit Messaging
9.3.1.1 Input Data Structure

TheEN7000vZontrol accepts 4 bytes of input information from a PLC or any EtherNet/IP desiieg anOriginator
>Target (&T) message. This should be interpreted as-Bitt&ord inputs. e Table50: EN7000v2nput Data
Structurefor variable names
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9.3.1.2 Output Data Structure

TheEN7000vZontrol outputs 24 1éit words to EtherNet/IP devices through TargeOriginator (>0) message; the
structure of these Output data is shown in thable51: Output Data Structure

9.3.2 Explicit Messaging
TheEN7000vZontrol uses Explicit messaging to exchange parameter data with other EtherNet/IP devices. The same

Modbus communication, the parameters include settings for 256 Welding progsattg)gsfor Electrodes and
Calibration data for 8 welding electrodes, and Control Configuration data.

A PLC, HMI or any EIP devicaissend 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
1 Attribute Code
Standard EtherNet/IP protocol offers many Service codes for different Explicit massage

=A =4 =4

9.3.2.1 Service Codedx0e and 0x10

Although Standard EtherNet/IP protocol offers many Service codes for erpisgages, th&N7000vdnly supports
Service code8x0e and0x10 .

The Service Codix0Oe getssingle Attribute data Itis used to read the parameter settings from the control.
The Service coddx10 setssingle Attribute data t is used to write the parameter settings to the control.
9.3.2.2 Instance Code

Instance Code will b& for setting parameters exchange with tiiN7000v2ontrol.

9.3.2.3 Class and Attribute Codes

The Class Codes and Attribute Codes settings define different parametersEN#@®0v20 get or set by the external
EtherNet/IP device. The table below shows the Class Code and Attribute message settings EiNZ@B6vaupports.

. Definition

Class | Attribute
Control Parameteblock of Data
(Hex)
Structure

95 hex 0 to FF i Valve Delay Parameters (weld program extension) 32 bytes Table54
96 hex O0to FF i Weld program 0 to 255 128 bytes i Table53
97 hex Oto7 Electrode parameters for electrode 0 to 7 128 bytes i Table55
98 hex Oto7 Calibration parameters for electrode 0 to 7 128 bytes i Table56
99 hex 0 Configuration parameters 128 bytes i Table57
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9.3.2.4 Example Explicit Message

Below is an example of how to get, modify and set weld progravhere p is the number of the weld program ranging
from O to 255.

Refer toTable53to Table57 for the Data Structure definitions.

1) Getthe 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)

Class 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 thaEti@000v2veld control supports.

10.1 History Log
TheEN7000v2has 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.

R NETE] Description

Weld Number § #D

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 the Main 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 Log Data Structure

The configuration of th&N7000vaetermines which value current value stored in the weld log.

10.1.1 Currents

When theEN7000v2s configured tdVleasure Secondarthe output is thesecondary currentThis requires a Toroid
(Rogowski coil) to be connected and calibrated. Refer tdheondary Measuring (TorditRogowski cojlsection for
more information.

When theEN7000v&s configured tdVleasure Primarythe output is theprimary current This can be displayed in units
of KiloAmps. This requires the Primary Current to be calibrated via the taticsor 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 proportional air valve or external sensor to be input toBN&000v2Thelnput Measured Forcealue
must be calibrated. Refer to thieorce 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 Liog

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 navigatingtistibry logmenu and selectinyiew Log

Step Description ‘ Screen / Parameters ‘ Key Inputs

From the Status Screen Ffﬁ?dy 0A
1 presstheFkeytogotothe NP
<<MAIN MENU>> ~-U 0A

<<<MAIN MENU>>>

Scroll to theHISTORY USE PROGRAM 0
5 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
CLEAR LOG
press theRETURNey E**END OF LI]ST***
To Enter Menu
To Scroll Down
<<< LOGH >>>
To view another LOG 23 NOV 2021 10.55.23 + —
4 number, scroll to the LOG U- 0A PRO®
and use the +/keys -U- 117 KA 5.66 EN When on the < LOG# >> line
~U 0A ~30.5% use the +/- keys tochange the
Log number.
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Ready

. Press RETURN to the Staj [ERUZEEE

. Screen. M -U- 117kA
-U O0A

10.1.4 Exporting History Log
The History Log can be downloaded from Ei¢7000vaising the NetFlashsoftware. The data is exported as a textfile.

To download the History Log:

1) Connect to the target control videtFlast
2) Navigate to the_ogtab
3) Click theGet Histonjlog from control icon.

4) The Windows Explorer window will appear. Name the 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. Reféruptite
section for information.

 Variable . Chamel _____| Address Descripion

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) i Read outputs [20] | %IW40 DWORD i READ 16#9014 (= 36884)
Program number Read outputs [22] | %IW44 WORD READ 16#9016 (= 36886)
Force Read outputs [23] i %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\bt-lastt software or theWSP3 Pendant

To reset the History Log usihtFlasht, connect to the target control and navigate to thegtab. Then click th€lear
icon.

To reset the History Log using tiéSP3 Pendarfollow the instructions below.
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Description Screen / Parameters Key Inputs

From the Status Screen Ready
- O0A

1 press theFkey to go to the: SRR
<<MAIN MENU>> -U O0A

<<<MAIN MENU>>>
Scroll to theHISTORY USE PROGRAM 0
LOG option using the EDIT PROGRAM

2 Down arrow and press the EDIT ELECTRODE
P HISTORY LOG

RETURNey DISCRETE I/0 STATUS

To Scroll Down

To Enter Menu

BbBE

Scroll to theCLEAR LOG 45<<<H'C;STQF|W LOG>>>
3 option using the Down VIEr\;CEgé g 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

TheEN7000vzhas security settings that can be enabled to prevent unauthorized users from updating parameters on the
EN7000v2There two primary methods of security for t#N7000v2Both of these methods are configured using the
NetFlasht Software.

1 PIN Codes

1 Edit Switch
The NetFlash 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 oVit&3 Pendartdr Touch Screebefore
parameters can be updated. Without the PIN code, all parameters aredad Up to 5 PIN codes can be stored in
each control. After initially gaining access, edit permissions remain for a configurable timeout period.

To configure the PIN Codes, follow the steps below:

1) Connect to the target control videtFlasit
2) Navigate to theConfiguretab

3) Inthe Local Security section, open the dropdown for the Enable parameter and BESNEEYSP3)
Local security
Enable Off ~
Off

Keyswitch

4) TheTimeoutandPIN#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 EN7000vZontrol. This is typically a key switch which requires the user

to have a key to allow a user to edit parameters. The external switch is connected to the P64 connectiéoPin 1
ConnectorX3.

Program Select

If Edit Switch is used, then P64 (program select bit 64) is no longer available on
S o 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
NetFlasht has a security feature which can be used to tailor access rights. Users can be allocated usernames, passwc

and access levels which restrict users to editing none, some or all of the parameters as required. Thus, an administra
can setup security itheir installation of NetFlash and then can distribute copies of NetFlash to various personnel, eact

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 useicon

4) Create an Administrator account

[£:| Add a new user o
Mame:
Password:
Scope:
Administrator e

Cancel

5) Click theEnable Securitgheckbox
& MetFlash security = < |

zé/ @ Enable security
/| &

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 NetFlashoftware from a folder local to their PC,
~ thenthe administrator should zip the secure NetFtagblder and distribute the
e version with the security enabled to users. By default, Netkastprovided
without security.

10.3 Updating the Firmware
TheEN7000v2s designed to have three 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.

Description
A Memory A
B Memory B
BIOS BIOS memory

Table59: EN7000vZirmware Memories

A new version of firmware may be released from time to time as new features are added EN{H00v2
To update the firmware locally, follow the instructions below:

1) Open NetFlash
2) ClickScan network for control&on, then select the target control to update

Metwork scan

i i | Select an IP (MAC) address:
&' [192.168.0.101 (30:1F: 12:e86:89)

~land Selec
3) Click theFlash Programming Toaton

101011

o011
100
o100

4) Click theSelect Flash Fiieon 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
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Connection established

Preparing contral...
Connected

Getting control status....
Control type iPAKZ2VZ

HAV: V1.01

RAM: 256k

BOOT BIOS: BBIOSY1.03
BOOT BIOS update file: (File not found error)
Memaory A iP2V2.08
Memory B: iIP2VZ2.08
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

|e Select memory to re-program

Memory B BIOS ‘ Cancel |

You should then see

Erasing memory A... ‘

_ 37%

Followed by

Sending file to memory A... ‘

When complete you will see the following message
Active firmware: Memaory A
Erasing memaory A..
Sending file to memory A...
Done.

7) Ifrequired, click the changictive Memory Icorio change the active memory to the desired firmware.

oY

Select the Memory you want the timer to us&¢r B)
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Select Memory 4

|a Select memory to activate

Memory B BIOS | Cancel

Then click OK

Info *

Please restart control to
complete activation.

8) Restartthe EN7000vdy clicking theRestart controlicon. The selected firmware will be used during

reboot.

CAUTION! CAUTION, Do Not Turn Off Power while Updating Firmware
A Removing power from the weld control will updating or flashing

firmware may corrupt the firmware and the control may not be able to
boot.

10.4 Backup & Restoring
The data from on&EN7000vZan be transferred to another using either the WSP3 Pendant or the Nertasftware.

The backup file contains the configuration and all weld programs store &&i#000v2

CAUTIONL - cAUTION Unique IP Addresses Required
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
EN7000vzhas the correct 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 onEBN7000v20 the WSP3 Pendant follow the steps below. Once backup
has been created it can be uploaded to d&fiy7000v2ontrol via the WSP3.

Screen / Parameters Key Inputs
Ready
From the Status Screen U 0A
1 press theFkey to go to the “U- 117 kA
<<MAIN MENW>> -y 0A

<<MAIN MENU>>
USE PROGRAM 0

Scroll to theEDIT EDIT PROGRAM

CONFIGURATIONoOption EDIT ELECTRODE

using the Down arrow and E:EEORELEL(I?(C);STATUS To Seroll Down
2 press theRETURNandF FIELDBUS 1/0 STATUS

key simultaneously to ente ANALOG/O STATUS “a +‘E

the CONFIGURATION SYSTEM INFORMATION

EDIT CONFIGURATION
**END OF LIST**

menu
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<<<CONFIGURE>>>
25 NOV 2021 11.23.19
FEATURES: EXTENDED
WELD TYPE: SPOT
2nd STAGE: OFF
2nrd 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 Ta

3 VVSPdptonusing the ELECTRODES: SINGLE
Down arrow and press the RETRACT: SIMPLE

RETURNey /O SOURCE: DISCRETE

ANALOG CONTROL: OFF

ANALOG OUT: FORCE

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#

To Enter Menu

WARNING!

All data in WSP3
4 Presstkey to start backup Will be overwritten. I

F Abort, + Confirm ‘ To start backup

BACKUP
When backup is complete,

5 press the F key to return tc
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&a#000v2This 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:

From the Status Screen Seady 0A
1 press theFkey to go to the:  |ESESUITENN
<<MAIN MENU>> -U O0A

<<<MAIN MENU>>>
USE PROGRAM 0

Scroll to theEDIT EDIT PROGRAM

CONFIGURATIONoption EDIT ELECTRODE

using the Down arrow and EEEORFE“T(EL Scc); STATUS To Scroll Down
2 press theRETURNndF FIELDBUS I/0 STATUS

key simultaneously to ente ANALOG 1/0 STATUJS I
the CONFIGURATION SYSTEM INFORMATION

EDIT CONFIGURATION
menu *END OF LIST***

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

J el 173| Page
—-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27 August 25 DocNo 7002571



ADVANCED FEATURES
Backup & Restoring

<<<CONFIGURE>>>
25 NOV 2021 11.23.19
FEATURES: EXTENDED
WELD TYPE: SPOT
2nd STAGE: OFF
2nrd 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, g ) " 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 (RS232)
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 tc
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 dERA000v2 & OdzNNBy G aSddAy 3
to anyEN7000v2

Q)¢

10.4.2.1 Save Backup File

The settings and configuration of &N7000vZan be saved to a PC using NetFlash. This file can be used to restore a
control or to upload the settings to any control. To save a backup file follow the steps below:

1) Connectto the target control with the NetFlastsoftware
2) Click theLoad from controicon

&

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
. be changed and uploaded to the control at a later time. Refer to\tk&-lasht
section for more information on the upload process.

10.4.2.2 Restore from File

A configuration and setting file can be uploaded to &fMN/7000vZontrol using NetFlash. This allows you to clone a
control or restore a control to a known good state during development.

1) Open the NetFlash application
2) Click theLoad from controlcon to connect to the target control

&

3) Click theLoad from Filacon and then select the file to upload to the control

I

4) Click theSave to Controicon to upload the file to the control
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10.5 Electrode Management
Electrode Management is a feature that allows a user to control a specific electrode with a combination of the steppel

function, a counter, and calibration. The stepper provides a means of gradually increasing the current to compensate f
electrode wearThe counter counts the number of welds that the electrode has done and allows the electrode to be
dressed a number of times before it is replaced.

TheEN7000vZFeatures parameter must be set xtendedfor the EN7000v20 be capable of beingonfiguredfor
Multi-Welder Machineset-up. The stepper and counter can 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 appropriate stepper, counter 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 profile must be defined based on empiri
data about electro@ wear in your specific application.

Current or Heat
dHgfdl, |-

dH fd,
dH,fdl,

dH1|rE||1 e e

dHyfdl |-

Spots

- - o ] e - - 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 orBleetrodetab in NetFlash. A list of the parameters
for the stepper function are defined ifable60.
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NetFlash Screen

The steps are a
predefined table in
NetFlash. The steps ® Curve data
) are displayed vertically.
Curve Data 0-9 The Spots, +%Heat, and Spots +Heat % +Zurrent %
+%Current are - - =
programmed for each 0= 0.0 0.0
step.
Spofs Efumber 0- The number of welds in Spots
P 9999 the step
welds e
0.0 Thei in heat rHeat%
. 0 .0- e increase in heal
*Heat % 50.0 during the step 0.0k
+
0.0- The increase in current D
+Current? % :
50.0 during the step 0.0
Preset Curves
) Apply predefined values
Preset 1-5 to the stepper curve P P2 | P3 P4 P5
Enable Enables or disables the
stepper on/off stepper [ ] Enable stepper
Stop at end EN7000v2 can inhibit
of stepper on/off ;Neldlng at the end of the [] Stop atend of stepper
ast step
The number of welds that Spots done 0
0-
Spots done i welds have been done
99999 ) -
since the last reset 0%
1. +Heat value only applies t86 HEAT mode
2. +Current parameter only applies to CRcurrent mode

Table60: Electrode Stepper Parameters in NetFlash

The parameters for Electrode Stepper are found onEhextrodetab of NetFlasht as shown irFigure49.
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Program Forge delay E‘ Calibrate Current  Calibrate Force  Calibrate CCC  Configure IO Status COM ports  Log

Stepper curves

525

[0 Enable counter 5.0 5.00
4785
Count 0 Curve data 45 450
End at 2,000 Spot Heat % Current % 428
nd a 000 pots +Hea +Curren 40 400
- = - 378
[ stop at end count 100(= 05 055 15 280
Reset CountTip dress ack 10015 1005 105 325
= 3.0 300 o
1001+ 15 1515 3 275 2
L . L % 2.5 250 3
[] Enable tip dress 1001= 20= 2015 = 225 >
) - = < 2.0 200
Tip dress count 0 1001% 255 2515 175
Max dressings 150/ 10012 3ok 3012 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 100(= 455 455 0.0 0.00
" = - 0 250 500 750 1,000
[ stop at end of stepper 10075 5.00% 5.01% spots
g
SECSUIE — %heat — %%current
0% Preset Curves
Resel stepperielectrode | i | Pz | P3 | Pa ||l_Ps |

Figure49: Electrode Stepper Parameters in Netflash

It should be noted that the terminology is in the WSP3 may vary NetRlasht due to character limitsTable61shows
the Electrode Stepper parameter as shown on the WSP3.

Description
Step 0-9 The step number, vertically arranged in NetFlash
Spots welds 0-9999 The number of welds in the step
+Heat! % 0.0-50.0 i The increase in heat during the step
+Current? % 0.0-50.0 i 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 EN7000v2 can inhibit welding at the end of the last
step
Spots done welds 0 -99999 The 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 CCC current mode
Table61: Electrode Stepper Parameters

When programming the stepper, make sure the proper electrode and transformer is selected. FeWdidé&r
configurations, up to eight electrodes and transformers can have a unique counter. The stepper is used for all weld
programs. Since the +Heat and +@ut 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

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

J el 178| Page
—-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27 August 25 DocNo 7002571



ADVANCED FEATURES

Electrode Management

10.5.1.1 Stepper Outputs

For MODBUS and Ethernet/IP communications, the stepper status information is output B} #2§0v2

Prewarng the Prewarn output is active when the stepper function is 90% complete and on the last step.

Stepperc The End Stepper output is active at the end of the last step.

10.5.1.2 Preset Values

To expedite programming, the NetFlaskBoftware has preset values to populate the stepper table with initial values.

In the Electrode Tab on NetFlash, Click on the P1, P2, P3, P4 or P5icons 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 electrode maintenance. The parameters for the Counter are showalife63.

Current
or Heat
max. dressings=4
@reset,stepper=n ip-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 X 1 X 2 X 3 X 4 b 0
Reset counter input n ﬂ H ]-I
Tip-dress (Counter) ” ﬂ H ”
output
Pre-warn output
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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Description NetFlash Screenshot
Enable .
counter on/off Enables or disables the counter Enable counter
The number of welds that have been
Count welds | 0-9999 | 4006 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 EN7000v2 can inhibit welding untl 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 have 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 10 welds 0 -9999 The wgld count following a tip dress Reset stepper o 5 : spots
operation

Table62: Electrode Counter Parameters in NetFlash

Parameter 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 EN7000v2 can 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 dressé

Max dressings 0-9999 The maximum number of times the electrodes can bg
dressed

Reset to welds i 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 tBBl7000v2vill activate the Tip Dress Request output when the End Count value is
reached.

10.5.3 Calibration
For multtwelder or multthead configurations where a single control drives multiple valves and/or transformers, the

calibration procedures may need to be done for each electrode. R&féurnsRatio¢ Not matched to external meter.
or Points 1&2 Method Matcha calibrated current metersection for calibration procedure.

10.5.3.1 CQRCalibration

For amulti-welder configurationused for spot welding, the ®RCalibration procedure must be done for each individual
electrode. Refer to the&Current Calibratiorsection for calibration procedure.

Toroid (Rogowski coil) on MukiElectrode System
L For amulti-welder or multthead 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 Force Calibration

For amulti-welder or multi-head configurationthe Force must be calibrated independently for each electrode. Refer to
the Force Calibratiosection for calibration procedure.

10.5.3.3 Current Measurement

For amulti-welder or multrhead configurationjt 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 sequenc
or errors will occurln Multi type configurations, the Cinethod is recommended for current measurirag it does not
require an external toroid (Rogowski coil). Refer to Bants 1&2 Method Matchacalibrated 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 to roll the material

through the throat of the machine.

TheEN7000v2has 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 targetHRA % Heat @GR
mode. TheEN7000vQ @nalog modeallows theEN7000v2urrent profile to be set by an analog input signal to make
unique weld profiles.

]
\ U
-@_ Continuous Seam Welds
S 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 Nesefigfare. This

example provides an overview of the process for programming a weld program (schedule). The skills learned in this
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 MetFlast
software. If this has not been completed refer to thestallation Instructionsection.

The weld program (schedule) to be programmed will follow the Seam Weld timing diagram shewyargb3. This
example is based on a machine with the configuration defined below:

Seam Welding Machine with a single air valve controlled byEtRi&000v2

A drive motor driven by the MOTOR signal

A Second Stagmput configured to activat®efore Squeeze

The unit has been configured and calibrated for Primary Regulation and Primary Monitoring

START I[P |

MOTOR P

=A =4 -4 =4

A

~ Before Squeezq L

Wl 0P | |

oo | | -
Current " L“WV‘T‘NR] 'JWll _lujlj@nl g_

312181213

Presques e
Squeens
Pre-heat
Cool
Lip oy
Main haat
Maln haat
Miain haat
Main haat
Dhavai
Post-heat

Figure53: Seam Weld Timing DiagraqmSecond Stage Before Squeeze
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START IR

MGOTOR O/P _J__?" After Squeeze

{

Wi 0P
Force OfF {

Current

|
‘ T ‘

Hold

Squeeze

I:Iawnﬂapeé

Pre-heat
Cool 1
Upabope
hlain heat
ol 2
Post-heat

Main heat %
-
Main heat ==

Fresqueee
Cool 2

bdain hoat
Cool2

Figure54: Seam Weld Timing DiagramSecond 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 pres€nter or Tab after a field change to push the data to the control.

The steps to program the Weld Progrant-igure53are as follows:

1) Openthe NetFlashapplication and connectto the target control by clicking tlead from Controicon
2) Navigate to theConfigurationtab to verify theEN7000vas configured for 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 Stage Before Squeeze
2 Stage Every

Regulation(Sensor): 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  Electrode Electrode status  Calibr

-

Program 0=

5) SetthePulsesvalve tol for a single Main Heat current pulse, then pré&dTER

Pulses 1 Main-=C2

6) Enable thePre-heatfunction by clicking the checkbox
Pre-heat

7) Enable thePostheatfunction by clicking the checkbox
Post-heat

8) SettheForcevalue to your desired value, then preSBITER

3.50 kN

23) Set thePresqueez®alue to the desired values in termsoyfcles then presENTER

s

Presqueeze 8 ~

-

9) SettheSequeez@alue to the desired values in termsafcles then presENTER

Squeeze 15 : =

10) Set the PreHeattime in terms ofcycles then presENTER
Pre-heat 5 : =

11) Set thePreheat Modeto PHA
Pre-heat

PHA ~ |mode

12) Since we are controlling the heatiftHAmode, the magnitude of the weld pulse is set in term&wof
Heat Set this value to your desirédd Heaf then pres€ENTER
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Heat 3012 %

13) Set the duration of the&Coollpulse in terms oCyclesthen presENTER
Cool1 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 pre&NTER

Lpslope 1 : ~

15) SettheMain Heat Modeto PHAmMode where the currentis programmed in terms%fHeat then press
ENTER

Main heat

PHA ~ | mode

16) Set theMain Heatvalue in term of percent, then preENTER

Heat 50.0 > %

17) Set theMain heatparameter incycleso 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 heatliAmode the magnitude of the weld pulse is set in term$of
Heat Set this value to your desiréd Heat then presENTER

Heat 1001 %

20) Set theDownslopevalue in terms otycles This defines the time the control will take to ramp down
from the Main Heat/Current to the Podteat current, then presENTER

-

Downslope 1 ~

-
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21) Set the duration of thd?ostheat pulse in terms otycles then pres€ENTER

-

Post-heat 2 ~

-

22) Set theHoldtime to allow the weld nugget to solidify, then preSBITER

-

Haold 10|~

-

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

Use program 0
24) BalanceThis parameter adjusts theonduction angle ofirst Half Cycle o#ain Weld Time.
Balance 1.1 b

-

25) Theweld program corresponding to the seam welding timing diagrafidnre53has now been stored
in the EN7000v2veld 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
TheEN7000v&upports multiweld operations where the weld control is used to control multiple electrodes. There are

two configurations available for muitvelding.

1 Multi-Electrode (MulttGun) operatiorallows 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 &
Multi-Electrode Machine (Refer to thdulti-Welding Machinesection). MultiElectrode mode allows
the user to do the following:

o Independently control up to 8 transformers from a single weld control
o Uniquely calibrate up to 8 ElectrodelTransformer pairs
o Command up to 8 Weld Air Valves [WAMIAVE] 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 between them, selecting transformers and
electrodes on the fly. The linked programs are known as a cascade. Thesigrtgdically used on a
Multi-Welder or Cascade (Refer to thMulti-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 SCRs have been installed in the cabinet to fire additional

transformers.

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

10.7.1 Electrode & Transformer Assignment
Up to 8 electrodes and transformers can be connected toEN&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 seExtendedfor the Transformerparameter to be programmable.
Figure57 shows the location of the Features parameter in NetRlasRefer to theConfigure the Contraection for
configuration instructions.

3 Edit control parameters

Lt T b

Program Forge delay Electrode Electrode status  Calibrate Current  Calibrate Force  Configure  1j0 Status  COM ports  Log

B2 B

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
[] Stop on Fault 10 source Discrete w
[1 EOSonFault 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 @ransformer In other words, a ondo-one relationship must be defined between
the electrode and transformer.

Stz Range Description NetFlash Screenshot
: Parameter

{ The transformer that the 4 ol

i electrode is connected to ! =
Table65: Transformer Parameter in Electrode Settings

Transformer 0-7

In NetFlash, the Transformemparameter 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: Transformer Parameter in Electrode Settings
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Multi -Electrode Machine

<\, ForMultElectrode configurations withgingle transformer the Transformer number
-@- should be the same for all electrodes. Refer to @enfigure the Contraection for
=" more information on configuration.

The schematic ifigure59shows how the electrodes can be assigned to transformers/SCRs.

T0

Electrode 0 is assigned to Transformer 0 EO—TO—E”HHH‘
B T1

Electrode 1 is assigned to Transformer 1 E1 —Ti_E”HHH‘
T2

Electrode 2 is assigned to Transformer 2 E2 —Tz_El‘HHH‘
E T3

Electrode 3 is assigned to Transformer 3 E3 —T:EIHHHH

Figure59: Electrode and Transformer Assignment

fif

f

f

10.7.1.2 Electrode Assignment

TheElectrodenumber must be assigned in the weld program. Tihensformerinked to theElectrodenumber will be
fired during the weld program.

Weld program
| parameter

‘ Range ‘ Description NetFlash Screenshot

Electrode 0-7 The electrode number Electrode 0 >

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 vialdigREHcreerODBUS or
EtherNet/IP.

Copyright © 20% ENTRONControls, LL@nd/or its affiliates. All rights reserved

J el 189| Page
—-— ﬁ Product Model: EN7000v2
m ON Firmware Version: 2.27 August 25 DocNo 7002571

































































































































