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DISCLAIMER

Informationcontainedin this document is believed to be accurate and relialittee manufacturer does ngirovideany
representations or warranties, expressed or implied, as to the accuracy or completeness of such information and shall
have no liability for the consequences of use of such information. The manufacturer reserves the right to make change:
to informationpublished in this document, including without limitation specifications and product descriptions, at any
time and without notice.

ENTRON Controls and Heron Technolaggespt no liability for any injury, loss or damage caused pydper
installation, use or application of its products. The user shall only use the product for purposes that are proper and in
accordance with all applicable laws, rules, aggulations

Copyright © 2@6 by ENTRON Controls and Heron Technologies

All rights reserved. No part of this publication may be reproduced, distributed, or transmitted in any form or by any
means, including photocopying, recording, or other electronic or mechanical methods, without the prior written
permission of the publisher

TRADEMARKS

ENTRON Controls, LLC, Heron TechnolbgieRk 2 NJ A& FF FFALALFIGSAaQ GNIRSYIN]a v
product or service that is ndkENTRON Controls or Heron Technologieany manner this is likely to cause confusion
among customers or in any manner that disparages or discreE}IERON Controls or Heron Technolagiisother
trademarks not owned bENTRON Controls or Heron Technologieshe property of their respective owners, who

may or may not be affiliated with, connected to, or sporesi byENTRON Controls or Heron Technolagies
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Document Revisions

- Version

Number

Febl9, 2026 | 7002920 Sean Simmong Initial release of the Hi5 Technical User Manual

AddverifiedIncremental Encoder Displacement

May 22, 2026 7002921  SeanSimmons . o .
Sensor Improve wording of calibration instructions

Languages

This document is only published in the English language.
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BACKGROUND

Description of the User

1 BACKGROUND

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

engineers, and/or maintenance technicians how to safely install, setup, operate, and maintaieltheonitor.

This manual has been written for th&5 Weld Monitor that is a data collection and monitoring devidee manual
applies to thev11.00version of firmware

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.

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

Boldltalicstype font is used for emphasis

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

1) Numerical lists define a sequence or procedures

Courier  text is used forgstem output, such as an error message or script
URLs, complete paths, filenames, prompts, and syntax
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Explanation of Symbols

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

DANGER! DANGER!
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!

A TheWarningsymbolindicates ehazard with gpotential hazard whicleould resultin
personal injury or loss of life. Examples are: not using proper personal protect; removal
of guards

CAUTION! CAUTION!

TheCautionsymbolindicates a hazarathichcould resultin nornife threating personal
injury or damage to equipmenCAUTION may also be used to alert against unsafe
practices.

e

ESD Susceptibility

The ESD Susceptibility symbulicates that handling or use of this item by result in
damage from ESD if proper precautions are not taken.-tonpliance with these
recommendations may result in damage to the control, welding machine or workpiece
and voiding of the warranty.

NOTICE NOTICE

i The Mtice symbolis used for making recommendations on wsesupplementary

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

\ U
-@- HELPFULIP
) The Helpful Hint symbol is used to provide additional information on a topic that may be
- helpful to the user.
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Important Safety Instructions

1.3 Important Safety Instructions
Before installing, starting up, or operating th5 Weld Monitor carefullyread 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!

Always disconnect powdefore servicing or establishing electrical connections with the
product.

=

DANGER!

Use product only as described in this manual.

=

WARNING! 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
ENTRONMr Heron

A

DANGER!

Upon receipt of unit, inspect unit for damage from shippiBgfore applying power to
product, inspectiorelectrical connections are secure.

DANGER!

Keep free of dust and debris.

Do not install the product in any of the following environments:
DANGER! damp environments where humidity ¥6% or higher

environments near a higflrequency noise source;

P>

hot environments where temperatures are above®€;

cold environments where temperatures are belei® C;
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Technical Support

1.4 Technical Support
1.4.1 Internet
The latest version of the documentatiamd other helpful resources in the ENTRON Document Library page found in the

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

1.4.2 DocumentationRequest
Documentation, user instructions and technical information camdepiestedby emailing ENTRON Controls at

customerservice@entroncontrols.com

Please include your name and email

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

at link below:

Noice TECHNICAL SUPPORT FORM LINK
.

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

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

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

Manufacturing Site Country Phone Regions Supported

ENTROIontrols, LLC USA +1-864-416-0190 tech.support@entroncontrols.con USA, Canada

Heronlintelligent

. China +86-20-878-13325 | info@heronwelder.com Rest of World
Equipment Co., Ltd.
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INTRODUCTION

Weld Monitor

2 INTRODUCTION

2.1 Weld Monitor
The Hi5 Weld Monitor is process monitoring device that collects data during the welding process. The cotipitts
data fromeach millisecond of the weld process. This data can be used to:

1) Review the weld data to optimize the weld schedule defined in the weld control

2) Identify and alert the user of a weld that does not meet the set parametersaibad weld)
3) Compare the curves of up to 10 welds to analyze process repeatability

4) Identify mechanical issues in the machine such as a failing eleatraattuator

5) Record each weld with data tagging to the weld schedule and work piece for traceability
6) Export the data to an external device for analysis

The Hi5 Weld Monitor measures five key welding signals. The Hi5 Weld Monitor includes sensors to measure current,
voltage, and resistance. Sensors for Force and Displacement are sold separately.

1) Current

2) Voltage

3) Resistance
4) Force

5) Displacement

2.2 Features
The Hi5 Weld Monitor idesigned with a high sampling rate to provide high resolution monitoring of the welding
process.

The primary features are:

Current, voltage, displacement, afatce signals are sampled at speeds up to 100 K/S.

Supports five levels of current measurements: 6KA, 20KA, 60KA, 200KA and 1000KA.

Supports two levels of voltage measurements: 20V and 60V.

Supports three distinct units for measurif@yce: KN, KGF, LBF. Where each unit supports four levels of

forcemeasurements (&N, 1N, 50kN, 200kN).

Current measurement accuracy can reach 0.01KA.

Displacement measurement accuracy can reach 0.005mm.

1 Support the storage df0 million points of welding data, using a database to save the characteristics of the
measured data. This is convenient for users to access and explordata for full traceability

1 Usetext mode to save the measured curve data and program parameters, which is convienient
transferring settings to additional devices

1 Weld profiles are presented to the user in a graphical format, and a wealth of operations are available to the
user to analyze the quality of the welging the touch screen interface

1 Multi-user privilege settings to ensure user data security and prevent accidental deletionaification.

1 Multiple Languages supported: Englesihd Chinese

=A =4 =4 =

= =4
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2.3 Product Specifications

SupportsModbusandHTTR.ommunication protocol.

Displacement sensors support both analog and encoder sensors.

Supports measurement of capacitor discharge, medium, and utility frequencies.
Supports two measurement modes: program number mode and workpiece cycle mode.
1,000 distinct weldnonitoringprograms and 30 distinct workpiece cycles.

Work cycle mode supports up to 50 spot welds.

Supports alarm function for when a certain parameter exceeds the preset limit

The maximum weld timé 2 seconds when in Current Trigger Mode

The maximum weld time is 5 seconds when in Force Trigger Mode

Specification

Operating Voltage 24V

Power 24v DC
eimum sampling 100 KHz
Sampling accuracy 16 bit

Screen size 10.4"

Operating temperature -10°C to +45°C
Operating humidity 075%

Data storage > 8GB

2.3.1 Dimensions
The Hi5 Weld Monitor is designed in a compact format with a large screen for the data to be easily visible to the

machine operator. The touch screen is enclosed in a rigid steel frame. The unit can be mounted to a weld control
cabinet, swing arm monitor mot or a standalone cabinet. The dimensions of the Hi5 Weld Mondt@shown in
Figurel and Figure2.
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Figurel: Hi5 Weld Monitor Front and Side Dimensions in Millimeters
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Figure2: Hi5 Weld Monitor Back View Dimensions in Millimeters

2.3.2 Wiring Diagram
Thewiring diagram for the Hi5 Monitor is shownkigure3. Theuser connections of theli5 Weld Monitorare shown in

Figured.
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Figure3: 421594Hi5 Weld Monitor Wiring Diagram
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2.3.2.1 Power Connection

Thepower connectios are defined on terminal X1 as shovimTablel.

| Vel Description
Label
| 1 | Earth PE
Power X1 2 GND (0 VDC)
3 24V DC +2V

Tablel: Power Connection X1
2.3.2.2 RS232 SeridlommunicationConnection

TheRS232 (DB9) serial communicatammnections aralefined on terminal X2 as shownTiable2.

Terminal
ELabeI

Description

Pin 3 is the transmit connectidor the
RS232 Connection

Pin 4 is the receive connection for the

RS232 Connection
RS232

Communication

X2 Pin 5 and 9 are the 24V power pins that a
5&9 internally connected. The output driving
capability is up to 500mA.

Pin1 and6 are Ground QV/GND)

1&6 i )
connectiondor the RS232 Connection

Table2: RS232 Serial Communication Connection X2
2.3.2.3 Digital Output Connection

The Digital Outputonnections are aterminal X3. The output signal is 24V. The single 10 output drive capacity is
500mA.Table3 defines the connection pointd§.he Digital Outputs are typically used to notify an external system such as
a PLC or light that an alarm condition is present.

Terminal Designator Pin Description

| Label | g P
VDD 1 24Voutput from the Digital Ouputs
Digital Outputs X3 Alarm 5 The 24V outpuwith maximum current of
500mA for alarm signals

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved
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The 101 output for digital outputs with a driv
capacity of 500mA.

Reserved future use.

The 102 output for digital outputs with a driv
capacity of 500mA.

Reserved future use.

DO-3

The 103 output for digital outputs with a driv
capacity of 500mA.

Reserved future use.

2.3.2.4 Digital Input Connection

Table3: Digital Output Connection X3

The Digital Inputonnectionsare defined on terminal Xds shown ifmable4. This connection is reserved for future use

and not currently active

Terminal

- Designator

Description

Digital Inputs

Label

TheDigitalInputs and Outputs ground

X4

OV/GND 1 connection
Reserved future use.
The 100 digital input
DIO 2
Reserved future use.
The IOMigitalinput
DI-1 3 g P
Reserved future use.
The I0digitalinput
DI-2 4
Reserved future use.
The IO03xigitalinput
DI-3 5 g P

Reserved future use.

Table4: Digital Input Connection X4

2.3.2.5 Displacement Encoder Connections

The Hi5 Monitor has the capability to measure two displacement sidroasan optical or linear encoder sensofhe
displacement of the upper electrode and lower electrode on the machine can be measured independently. The
displacement sensors require 1B supply voltagdhe connections for the Upper Displacement Encoder are shown in

Tableb.

() HERON TECH
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- Terminal

Designator

Label

OV/GND

Theground connection

Upper Displacement

X5
Encoder

Thel3V DGupply voltageutput for the
DC13V 2 . .
encoderwith a maximum current of 500mA
Th A+ signal for th
UpDispA+ 3 .eencoder IS|gna or the upper
displacement signal
Th B+ signal for th
UpDispB+ 4 e encodeB+ signal for the upper

displacement signal

Table5: Upper Displacement Encodé&onnection X5

The connections for the Lower Displacement Encoder are showahile6.

~ Terminal

Designator

Description

Label

OV/GND

The ground connection

Lower Displacement

X6
Encoder

The 13V D@ipply voltageoutput for the
DC13V 2 . .

encoderwith a maximum current of 500mA
DownDisp 3 The encoder A+ signal for the lower
A+ displacement signal
DownDisp 4 The encodeB+ signal for the lower
B+ displacement signal

Table6: Lower Displacement Encod&onnection X6

2.3.2.6 ForceConnection

The Hi5 Monitor can measure the electrode fouig an analog inpufThe connections for thimrce sensor are defined

on terminal X7 as shown fable7.

Terminal

Description

Label

- Designator

The analog input from the pressure senber

ForceAnalog Input X7

For 1
oree from -10Vto 10V
OV/GND 2 The ground connection
The protective earth (PE) connectiosed for
PE 3 shielded cable. Customers are encouraged to

use shielded cable to avoid noise interference

() HERON TECH

Table7: Pressure Analog Inpux7
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2.3.2.7 Displacement Analog Connection

The Hi5 Monitor can also measure displacement via an analog input. The connections for an analog displacement sen:
are defined on terminal X8 as shownTiable8.

Terminal : - _—
 Designator | Pin  Description

ELabeI E

The analog input from the displacement sens

Displacement 1 .
P with a range from10Vto 10V

Displacement Analog %8 OV/GND 2 The ground connection
Input

The protective earth (PE) connectiosed for
PE 3 shielded cable. Customers are encouraged tc
use shielded cable to avoid noise interferenc

Table8: Displacement Analogonnection X8
2.3.2.8 RS485 Serial Communication Connection

The RS48S5erial communicatiomonnectionsare defined on terminak9as shown irnrable9.

Terminal
' Label

Description

RS485-A The A connection for RS485

 RS485

N RS$S485B TheB connection for RS485
Commumcaﬂong

OV/GND The ground connection for the RS485
Table9: RS485 CommunicatioBonnection x9

2.3.2.9 ForceDifferential Connection

The Hi5 Monitor can measuferce using a differentialorce sensor. The connection requires B\ The connections
are definedon terminal X10 as shown Trablel0.

Terminal% Designator P Description
Label g P
5V 1 The 5VDCoutput supply voltageonnection
with a maximum current of 500mA
ForceDifferential X10 OV/IGND 2 The ground connection
Sensor Input
P- 3 The negativdorce input
P+ 4 The positivdorceinput

Tablel10: ForceDifferential ConnectionX10

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved
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2.3.2.10 Current Sensor Connection

The Hi5 Monitor can measure the secondary weld current using a toroid sensor. The connections for a current sensor
are defined on terminal X11 as showrTiable11.

Terminal . . o
i Designator | Pin . Description
Label < >
The protective earth (PE) connectiosed for
shielded cable. Customers are encouraged
PE 1 i . .
use shielded cable to avoid noise
CurrentAnalog Input. X11 interference.
Coil 11 2 Connection 1 from current sensor
Coil 22 3 Connection 2 from current sensor

Tablel1: Current Sensor Connectiodl1
2.3.2.11 Voltage Sensor Connection

The Hi5 Monitor can measure the voltage across the secondary via the voltage cable. The voltage leads should be pla
as close to the electrodes as possible for your machine. The connections for the voltage signals are defined on termine
X12 as shown imablel2.

Terminal| . -
- Designator  Pin  Description

Label

1SO GND 1 The ground connectiospecifically for voltage
sensor
Voltage Input X12 : .
ge’np Sec. U 2 The negative voltage connection-JOV]AC/DC
Sec. U+ 3 The positive voltage connection-[@V]AC/DC

Tablel2: Voltage Sensor Connectiox12
2.3.2.12 Ethernet Connection

The Hi5 Monitor has an ethernet connection for communication with external devices. The ethernet port is defined as
terminal X13 on board. The Ethernet is an RJ45 port and operates at 100 Mbps.

2.3.2.13 USB Connection

The Hi5 Monitor haan USB2.0 connection for exporting data to external devices. The USB port is defined as terminal
X14 on board.

2.3.2.14 AG Antenna Connection

The Hi5 Monitor has the capability to communicate wireless via 4G ant@himaconnection is optional and needs to
be specified at the time of orderThe 4G connection is defined as X15 on the board.
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2.3.3 Force Sensors
The Hi5 Monitor is designed to work with differential type and shaglded output sensors. The differential output

force sensorcommonly referred to a load celhas a positive and negative outpithe singlended outputforce sensor
is commonly referred to as an analog force sensor.

The force sensor selected must be compatible with the forces for your welding application and dimensionally fit the

Y OKAYySd LG Aa GKS Odzadi2YSNRa NBalLkRyairoAftAide G2 asSt S
assist customers Wi sensor selection, the specification of verified sensors are defined below.

2.3.3.1 Force Sensor with Differential Outputs

Verified Force Sensors with differential outputs are define@idhlel3.

Verified Senso

Connection| Voltage Brand |

(1) The Baumer sensors can conn
Force to an amplifier (e.g., Baumer DAB
Sensor Baumer DLM36BU.502.CP3.C: 5kN  AUY) inorder to change the
with X10 5 differential output signal to single
Differential ended output signal, so that the
Output Sensors can connect to the X7
Baumer DLM40BU.203.CP3.C« 20 kN | interface on the Hi5 Monitor.

(1) Via X10 Interface

Tablel3: Verified Differential Force Sensors

Nonce For use of the Hi5 Monitor on a robotic weld gun, a strain sensor can be used to
measure the weld forces. The Baumer DSA202P is a verified sensor.
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2.3.3.2 Force Sensors with Singlended Output (Analog)

Verified Force Sensors with singledded outputs (i.e. Analog) are definedTiablel4.

Input Voltage

Part Number . Range Note

Sensors can choose the

following power supplies
SF;:(S:; _19\/ from Hi5 Monltor This sensor

with Min 5V (via X10 DLRU supports
Single X7 Interfac_:e) Baumer L003.14C.B41C 100 kN | cable
Ended 10V 1 13V (via X5 or X6 TC length up to
Output Max interface) 10 m.
1 24V (via X3
interface)

Tablel4: Verified Force Sensors with Singinded Output

2.3.4 Displacement Sensors
The Hi5 Monitor is designed to work with encoder type amgjleended output (i.e. Analoglisplacement sensors.

Incremental Encoder type sensors have two output signals to the Hi5 mdaitoreasuring relative position changes.
The SingleEnded Output Displacement sensor outputs a single voltage sigrmakfmsuring actual position

Norice When measuring both displacement of both the upper and lower electrode at the same
. time, at least one sensor must be a Incremental Encoder Displacement sbasatise
the Hi5 Monitor only has one interface (X8) for the sirgheled output displacement
Sensor.

The displacement sensor selected must be compatible with the weld stroke of your welding application and
RAYSyaArz2yltfte FAG GKS YIOKAYS® LG Aa GKS Odzad2YSNDRa |
application and machine design. Tes#st customers with sensor selection, the specification of verified sensors are
defined below.
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2.3.4.1 Incremental Encoder Displacement Sensor

Verified Incremental Encoder Displacement Sensors are shoWatbiel15.

Output Output
Voltage H\_/or:tige | Verified Sensors
: ignLevel  nput ]
Displacement Voltage Resolution
Sensor Type | (V)g b~ )a
Part Resolution
Number
Incremental X5 or = 2.5,5,10, 00524 . .
0 i 25 19 n 1
Encoder X6 O 2® 8 1 130 gigsg PNPOHOPO go203 5 U

(1)Viax5 or X6 interface.
N6 Rt Ht WOt YI HI DhueRI Dt HA6YYt RUNHPH® GoGeailit DHE qHEE

Tablel5: Verified Incremental Encoder Type Displacement Sensor
2.3.4.2 SingleEnded Output Displacement Sensor

Verified SingleEnded Output Displacement Sensors are showrainlel6.

Output Verified Sensors

Displacement Input Voltage
. Brand Part Number

Sensor Type EConnectionE Voltage

Sensors can choose the
following power supplies
from Hi5 Monitor

Displacement 1 5V yiaXx10
S_ensor with x8 -10V Min interface) Balluff BTL7P-Series Analog Voltage
SlngleEnded 10V Max 1 13V (Via X5 or X6
Output interface)
1 24V (via X3
interface)

Tablel6: Verified SingledEnded Output Displacement Sensor
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2.4 Installation
The installation of the Hi5 weld monitor 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 instuctions may invalidate the warranty on the control

2.4.1 Panel Mount Hardware Installation
1. Inspection the package for damage

2. Verify all contents are in the package
a. 6 x panel mount brackets

b. 1 xtoroid
c. 1xsetvoltage leads
d. Hi5 Monitor

3. Cut a 226mm Wide x 229mm High cutout in the enclosoir@ount the Hi5 Monitor
a. The enclosure panel thickness cannot exceed 12mm

[ [l
!
I Il

4. Insert the Hi5 Weld Monitor into the cutout

5. Use the 6x panel mount brackets provided to secure the Hi5 Weld Monitor from the back of the panel

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved
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6. Put the hooks of the panel mount bracket into the cutouts on the Hi5 Weld Monitor and tighten the
screw until it is firmly pressed and secure against the panel.

DETAIL A
SCALE1:1

DETAIL 8
SCALET:1

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved
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2.4.2 Installation Instructions
1) Inspectionthe package for damage.

2) Review thawiring Diagram
a. Check the External Wiring Diagram, before proceeding withugpehe Wiring Diagram is shown
in Figure3. The detailed description of each connection point can be fountliImINGDIAGRAM
Section.
3) Wire the desired connections and sensors to the Hi5 Monitor
4) Connect the 24V Power Supply to the Hi5 Monitor to turn ON the device
5) Configure the device language, current calculation, and curve output
a. From the Measure page, té€pYSTEM SETUOR the footer menu
b. Enter the default Supervisor Password360369
c. Set the desired language from the Language dropdown menu

d. Setthe RMS Current Measurement method (ORIGINAL or ISO17657). The default is ORIGINAL

1 ISD1TEST ™

e. Select the Curve Output Format (SIMPLE or DETARBIPLE is the default selection.

SIMPLE

!

f. Set the initial passwords for tHeupervisor User, andCalibration
i. Enter the current password into the fie®upervisor Password
ii. Enter the new password in tHéew Passwordield
iii. Enter the new password in théonfirm Passwordield
iv. Tap theUPDATEHcon for the password type to update
Set theTimeout for all Password® your desired time.
Tap thePassword Switchio disable the password requirements to enter secured menus

= Q@

A, Password Switch

_@_ To ease navigation during the setup and installation, the menu security can be
s diasabled by tapping thBassword Switclbutton. Remember to enable the
Password Switclafter the setup is complete.

6) Configure the Display Settings and the Time Settings
a. From theSYSTEM SETP&ye, tap thdJSERcon in the footer menus
b. Set the desire®rightness Levdrom the drop down menu
c. Setthe desire@creensaver Timenging from 10 minutes to 999999 minutes
d. SettheDate- Time Settings

- - B
b . .

CONFIRM
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e. TapCONRM to save the date and time updates
7) Configure theSECURITY SETTINgs®ach of the Alarms
a. Each Alarm can be classified d43ER LEVBLSUPERVISOR LEMEIr the Alarm to be
cleared, the corresponding password will be requirSJPERVISQRUSER
b. Tap the desired Alarm to move and the tap the arrow icon to move betwd¢B8ER LEVEQhd
SUPERVISQEVEL

8) Set Program Parameters
a. The device camt monitor and measure the welding proceastil it has beercorrectly
configured withprogramspecifications. Set the mandatory parameters such as trigger mode,
measurement type, and pulse type. (Key configurationsratmld type
b. To enter the Program Settings page from the Monitor Page perform the following actions:
i. TapSETURN the footer menu
i. TapPROGRAMN the footer menu
1. The supervisor user password may be required
iii. TheEDIT PROGRAM SETTIg&s® will appear as shown figureb. Tablel7 provides
a summary of all the fields on the page.

= PRG I  2026-02-20
ENTRON sz

Prg Number § [\NETy - spot-01 Copy Data To Prg 7COPY
Measure Type [p¢ v Trigger Mode [TIZINEERANG m
Current Range EUZNERG Voltage Range il v Custom Field 1 BaSul

Pulse Mode EUEICEEN Current Calcu Custom Field 2

Total Pulses Measure Pulse Custom Field 3
Current Sync i % Current End 5.0 % Custom Field 4

Force Rise % Force Drop % Custom Field 5

S

Disp Delay o Disp Time ms  Force Range:10kN

1

Frequency Hz Delay Trig Time Bty ms

“ ALARM | "ENVELOPE ' "ENVELOPE MEASURE
o PROGRAM CREATE CURVE MODE

Figure5: Edit Program Settings Screen
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ield Name

A total of 1000set-up groups (8999) of specifications can be
(2) Prg Number  0-999 N/A set. The entire group of specification parameters can be cof
using thellkasall icon
. Set the program name if required. The name is visible when
2) Name String N/A L Prog a
reviewing recorded data.
3) Measurement. DC/ AC/ N/A Supports three types: direct current (DC), alternating curren
Type CD (AC), and capacitor discharge welding.
. Current / There are two types, namely current trigger &odcetriggerto
(4) Trigger Mode N/A .yp y 9 99
Force start the recording of the weld.
6KA
Current 20KA Defines the selected current measurement range. The range
(5) Range 60KA N/A selected should be the closest to the weld currenthaf
g 200KA application and greater than your weld current
1000KA
Defines the selected voltage measurement range. The ran
Voltage 20V g ge g
(6) N/A selected should be the closest to the voltage during the
Range 60V
measured weld and greater than the voltage.
Three modes are supported:
Single pulse, A measurement is completed once a current pu
is captured in the current trigger mode
Multi -pulse¢ A measurement is completed when the number
current pulses captured in the current trigger mode reaches
set number of pulses
Single
7) Pulse Mode = Multi N/A Foecified pulse ¢ A measurement is completed when tt
Speci number of current pulses captured in the current trigger mc
pecify reaches the set specified number of pulses. In addition, only
data of the specified pulses are calculated and the curves o
specified pulses are disgyled
In addition, in the pressure trigger mode, the measurement
not be completed when the number of captured current puls
reaches the set number of pulses; instead, it will be comple
when the pressure drops to tHercedrop level.

() HERON TECH
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Pulse Mode The maximum number of current pulses in one measuremnr

(8) Total Pulses  1-10 — Mult ranging from 1 to 10.Thepulse modemust be set to Multi to
set this field.

The maximum number of current pulses in one measuren

©) Measure 1-10 Pulse Mode  yanging from 1 to 10.Thepulse modemust be set to Specify t

Pulse = Specify set this field. The specified number of pulses must not exc
the number of weld pulses programmed in the weld control.
There are two current calculation modes:
Auto Measure Automatic mode:No need to set the start and end cycles, &
10 Current Calcu i i ' ' '

(10) Custom Type=cp | the dewcg lel ?alculate automatlcally using algorithms.
Userspecified time modein this mode, the start and end cycl
need to be set on the pulse setting page.

(11) Current Sync 10 90%  N/A The percentage of the current peak value, used to calculate
current RMS value. The default is 10%.

The end level is the percentage value of the curmamige It is
Trigger the judgment condition for the end of a single pulse in
(12) CurrentEnd 1.5¢15% | Mode = current curve.
Current
This field is only valid when the Trigger Mode is set to Curre
_ Theforcerise level value is the percentage value of Hetected
Trigger force range which is the trigger condition for startin
(23) Force Rise 5¢20% Mode = measurement in trigger.
Force
This field is only valid when the Trigger Mode is set to Force
Theforcedrop level value is the percentage value of isdected
Trigger force range which is the trigger condition for endir
(14) Force Drop 5¢20% Mode = measurement irforcetrigger.
Force
This field is only valid when the Trigger Mode is set to Force
Enabling this switch Displacement Delay Switch field allows
_ Measure user to set the Displacement Delay Time clock to extend

(15)  Disp Delay ~ ON/OFF Type = AC | Measurement time even after current or force end conditic
have been met. This allows the Hi5 to record the chang
displacemenduring the cooling of the weld.

The Displacement Delay Time defines the additional recor

(16)  Disp Time 0- Measure time after the current or force end condition is met. T

2000msec Type = AC  additional time can be set from@2000 msec. The Displaceme
Delay switch must be ON to use.
17) Frequency 5-400Hz Measure Only valid when the measurement type is AC. Set the frequ
Type = AC  of the welding current to 50 or 60 Hertz.
(18) Delay Trig 0- N/A Set the delay time after the measurement end2@Oms). It is
Time 2000msec not set normally.

() HERON TECH
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(19) Custom Fields String N/A 5 custom fields are used to save usifined information, which
can be set when needed.

Displays the force range, which is configured during the se
type adaptation stage.

Set the program number {999) of the setup parameters to be
Copy Datato |, oo N/A copied, click the copy button, a pagp window will prompt for
Prg confirmation, and the program setp copying function will be

completed after confirmation.
Tablel7: Program Settings Field Definitions

(20) Force Range

(21)

iv. When using the unit is set to Multi or Specify Pulse Mode, the Pulse Data settings must
be configured. To enter the Pulse Data Settings pag@tpSE PERIOD DATA SETTINGS.
1. Pulseperiod data setting:Set the start and entime of the current pulse foset-

up parameters to calculate the current pulse data. This must be set. It needs to
be set according to the actual welding time. For a medftaquency DC welding
machine with a welding time of 100ms, the start cycle is generally set to 10ms
and the end cycle tol00Oms. Set the target values of current, voltage,
displacement, resistancdprce, energy, and welding time. They are used to
compare the actual values with the upper and lower limits to determine whether
to generate an alarm, and can be not set when fara is needed.

Ty | St nd Cy ( nt Voltage J Low Disp Resistance Energy N

I -.: IV‘"".‘ I‘:V‘:‘ 7 V B .:.: I':E ’ .V ;"‘II 119 ‘: - IV"-‘ .
oo |

Figure6: Pulse Settings Screen

ms
.

. Field Name Value Description
Current Pulse Pulse Mode
)} 0-10 = Multi or This defines the current Pulse Number
Number .
Specify
0¢ 5000
Start Cyle &  Msec Pulse Mode | gtart cycle and end cycle. When the measurement type is [
2 End Cycle DGmsec | Multior  energy storage welding, the unit is ms; when the measurern
Specify type is AC, the unit is cyc.
AGCcyc
Used to set the target value of pulse data for upper and lowe
limit for fault trigger It is not necessary to set it when the
Pulse Mode UYPPer and lower limit alarms are not set.
3) Limits = Multi or
Specify In addition, on the pulse data page (patMEASURE-

MEASUREMENT DATFAHOLD DISPLA¥ PULSEDAT), the
specification pulse data can kutomaticallyset through the
synchronization buttoras shown irFigure?.
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2025-11-18 &~

11:18:16

Current | Current
Peak(kA) | RMS(KkA)

Data Sync To Program - SYNC
WAVEFORM m PERIODIC

Figure7: Pulse Data Page with Data Sync Function Highlighted

9) Set Measurement Specifications
a. The Measurement Mode must be set to the desired Weld Program. This sets the active program
that the Hi5 is monitoring.
b. Navigate to theMEASUREENTMODE SELECTIONtappingSETUBN the Measure Page.
Then verify theSELECT MODE OPERAT$GKt toPROGRAMS shown below.
SELECT MODE OPTION: (® PROGRAM

c. Then set thd’rogram Numbeto the program setup in the previous step.

Program Number: -

d. The selectedProgram Numbewill now be synchronously displayed in tARRield in the
header menu.

10) Execute a weld on the machine to confirm the Hi5 Monitor is being triggered and recording the welds
11) Navigate to theEDIT ALARM PROGRAM MONITOR SETTriGHe Measure Page by tappise TUP
>PROGRAM>ALARM PROGRAMA the footer menu.
a. Set the Program Number to the desired Program
b. Enable alarm monitoring for the selected program by tapping Master Switch

‘®) Master Switch

c. Enable the additional signals for alarm monitoring by tapping each signal &LtheM SECTION
i. Note, this enables the alarm monitoring for the set weld program. For Pulsed welds, you
can enable and disable the Alarm Monitoring individually for each weld pulse.
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Force Alarm

) Voltage Alarm

Resistance Alarm

Displace Alarm

d. Set theUpper%andLower%andOverrunsvalues for each of the signals to monitor.
i. TheOverrunscounts is thenon-consecutive number of weldshere a measured value

violatesthe Upper% and Lower%.
ii. Detailed information on the fields can be found in theaArRMSSection.

Monitor Range Upper% Lower% Overruns

e. ForPulsedWelds, the limit parameters for each pulse must be independently set.
i. Select the desired puldeom the dropdown menu

Pulse Number

ii. Enable the signals for Alarm Monitoring by tapping the signal

iii. TheUpper%andLower%andOverrunsmust be set for each signal

A, Pulsed Welds

@ The target values of the measured signals must be set individually for each

) pulse TheOverrunscounts defines the number afon-consecutivevelds

= wherethe limitshas been exceedeétven if the target is exceeded for multiple
pulses during a weld, the overrun counter will only increase by one.

12) Set the target values for each signal by using the Generate Envelope function.
a. Navigate toENVELOPE CREA®&Be from the measure page by tappiag TUP PROGRAM>

ENVELOPE CREATE
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b. The ENVELOPE CREATE function allows you to teach the target values for the selected Progral
Number with actual welds.
c. Select the signals that you want to teach by enabling the desired signals

d. Verify the welding machine is set to the proper weld program and is ready to weld parts
e. Verify the Hi5 Monitor is set to the correct weld program number

Prg Number

f. Tapthe START WELDING button to begin recording the welds

" START WELDING

Execute up to 10 welds on the welding machine
Each weld will be plotted on the graph. The user should evaluate the quality of each weld
performed.
i. If aweld made is not satisfactory, the weld should be deleted from the teach data set by
using thePreviousandNexticons to toggle through welds. Tidelete Sel Curveill
delete the curve from the data set.

PREVIOUS

- Q@

Checked
NEXT

DELETE SEL CURVE .

DELETE ALL CURVES .

i. Once you have built the data set to teach the target values, tag-tNeSH WELDINGon to
generate the limits for Alarm Monitoring

j. After the CREATE ENVEL@#IEtion has been completed the device ismpeady to monitor
the Weld Program based on the Program Settings, Alarm Program Settings, and the Envelope
Curve.

k. Repeat steps 5 to 9 for each Weld Program to be monitored

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved

33| Page

(]F HERON TECH Product Model: Hi5 Weld Monitor
May 26| Version 7002921



INTRODUCTION

Installation

L, ENVELOPE CREATE
_@_ The ENVELOPE CREATE furistsmpowerful tool for setting the Alarm
) Monitoring limits based on actual weld data. The Upper% and Lower% values
are applied to the ideal weld profile. This allows monitoring of the signals during
each phase of the weld (i.e. upslope, weld time, and downslope).

13) Enable thePassword Switcly following the next steps
a. Tap the Monitor Return icon in the header menu

b. TapSystem Setupn the footer menu

C.

2.4.3 CommunicationSetings
The Hi5 Weld Monitor has REAIRITE capabilities via MODBUS communication protocol. This allows the Hi5 Weld

Monitor to communicate with a PLThe Hi5 Monitor can also communicate via HTTP protocol. The communication is
types and functionality are summarizedTiablel8.

|l Ap az2 \ Communication hanging Program Parameters & Sending Data Sending Weld

Role Type larm Settings Curves Summary
Modbus | Serial Port, | | |

Client Ethernet, and 4G n n n
HTTP Server Ethernet and 4G n n n
HTTP Client = Ethernet and 4G n n n

Table18: Network Communication Types & Functionality

The specific operation is configured on the communication configuration p&STEMMANAGER-> "COMM SEF>
NETWORK SETTINGSshown irFigure8.
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UPDATE UPDATE

ACTOR . - CORAR
“ F._.__I“ R caumrate USER UP : l-.-TT-1

Figure8: Communication Configuration Page

2.4.3.1.1 Modbus Steup via Serial Port

Hi5 Monitor can be configured as a Modbus Client via RS232 interface. The RS232 pinout can be folrfed82he
SERIALCOMMUNICATIONCONNECTIO$ection

The Serial Settings are definedSERIAL CONFIGURATIi@N inFigure8. The Slave Address is user modifiable and can
be set between 1 and 255.

The Modbus data structure can be found in fi©DBU SSection.
2.4.3.1.2 Modbus Setup via Ethernet or 4G network

The Ethernet and 4G networks use identical procedure to configure the Hi5 Monitor as a Modbus Client. Based on the
network topology, the configuration procedure is classified into two scenarios:

1 Same Subnet for Hi5 Monitor and Target Machine
9 Different Subnets for Hi5 Monitor and Target Machine

2.4.3.1.2.1 Same Subnet for Hi5 Monitor and Target Machine

CKS 90KSNYySi 2N nD ySiGg2N] O2yFAIdzNI GA2Y LINRPOSRAINE 2\
the SETicon.
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2.4.3.1.2.2 Different Subnets for Hi5 Monitor and Target Machine

¢tKS 90GKSNYySi 2N nD ySig2N] O2yFAIdNI GA2Y LINP OSRdzZNBE NI

SETicon.

2.4.3.1.3 HTTP Server Setup

Hi5 Monitor can be configured as a HTTP Server via Ethernet or 4G networks. The configuration procedure is identical
MODBUSSETUP VIATHERNET ORGNETWORK

2.4.3.1.4 HTTP Client Setup
After completing the HTTP server setup as defineghine SUBNET FORII5 Monitor and Target Machine

¢KS 90KSNYySG 2NInD ySiGg2N] O2yFAIdzNI GA2Y LINRPOSRAZINBE 2\
the SETicon.

Different Subnets for Hi5 Monitor and Target Machine

243141 TheQ  KSNY S 2NJ nD ySiig2N] O2yFAIdz2NI G§A2Y LINE OSRdzNEX
then tap theSETicon

If applicable, type in the DNS, and then tap 8t€Ticon.
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HTTPServer Setusection.

At the http Addressfield, type in the URL for the HTTP Server, and then tagHkeon.

‘ DEFAULT ‘ TEST ‘ SET

TaptheTESAR O2y ® LT GKS 1 ¢¢t /fASYyG aSadzl Aa adz00SaatdAZ =
screen.

Once the Hi5 monitor is configured as an HTTP Client anttin&lave Switchs on, data curves and weld summary
will be automatically sent to the HTTP Server after each weld.

http Slave Switch -

If multiple Hi5 Monitors are used as HTTP ClientshtteDevice IDor Machine IDcan be used to identify which Hi5
Monitor is the data sourcelhehttp Device IDcan be chosen between 0 and 1024ile theMachine IDis readonly.

http Device ID _

Machine ID ]

Notice that the Hi5 Monitor is allowed to be an HTTP Client and an HTTP Server simultaneously.
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3 APPLICATION OVERVIEW

The Hi5 Weld Monitor is designed to allow weld enginpeedd setters and machineperatorsto visualizeand analyze
each weld performed on the machine. This data can be used to optimize your weld schedule and develomoptitpal
control limits. Theuserfriendly touch screen interface allows you drill dowmeach millisecond of the weld and
compare differentrecordedwelds.

This section outlines how to navigate thserfriendly Hi5 Weld Monitor. The user should familiarize this sectamget
the most value out of the Hi5 Weld Monitor to improve your weld quality and process control.

The user navigates the Hi5 Weld Monitor via the touchscreen interface. The Hi5 Weld Monitor menu strucfure has
primarysectionsas defined irirablel9.

Hi5 Main Pages /
Screens

Description

TheMONITORPage is the default page for the Hi5 Weld Monitor. The

MONITOR screen shows the plot of thast recordedwveld. The screen autoefreshes
each time a weld is made to give the machine operator or weld engine

complete view of their weld.

HOLD DISPLAY a variant of the Monitor Page. When Hold Mode is
HOLD DISPLAY enabled the user can drill into the wedohd analyze the datan thedisplay
page. The user can zoom into specific signals.

TheMEASURE SETp#&je allows the user teet upweld program specific
MEASURE SETUP _— information such as names of the weld program or workpieces. The
SETUP MEASURE SETP#&je alsallows access to thelEASUREMENT MODE
SELECTIORROCESBROGRAM:. NAME VIEVWWages.

DATAMGMT m TheDATAMGMTPage allows the user to view tlATA RECORDa
tabulated format.
TheALARM INF®age shows the details on the alarm detected by the
ALARM
ALARMINFO device

TheSYSTEM SETWRge contains th&YSTEM MANAGS##tings E.g
SYSTEM SETUP ey security settings, communication setup, and calibration settings for eac
the sensors.

Tablel19: Measure Mode Menu Selections

3.1.1 Footer Navigation Panel
The footer of the Hi5 Weld Monitatisplayis used for menu navigation. As you navigate the Hi5 Weld Monitor screens,

the menu navigation panel will change to show the available menu options for that level.

The main pages can be navigated quickly using the menu bar &ddter of the MEASURRage as shown iRigure9.
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Figure9: Hi5 Monitor Menu Bar on Monitor Page

L, Hold Mode
-@_ Hold Mode is not a menu item. It is a special mode of the Monitor page that
) allows the user to analyze the weld data of the weld currently on the monitor
page.

Available menu items from the current screen are shavithh a grey background'he active menu item is highlighted in
orange.For a complete view of the menu structure refer to the meopography inthe APPLICATIONOPOGRAPHY
Section.

3.1.2 Real Time Status Information on Header
The real time status information on the Hi5 Weld Monitor contains critical information for navigation and status of the

Hi5 Monitor. The definition of each item on the Real Time Status Header is defifiadla2O.

PRG 2025-11-19 Py
MEASURERTYSIN o BIRT: )

Figurel0: Real Time Header of Hi5 Monitor

Description
MEASURE The Operating Status of the Hi5 Weld Monitor is displayed to identify t
current state
Operating Status HOLD 1 MEASURE mode

T HOLDMode
1 WELDALARMN Progress

: . The Triggered notifier will appear on the screen when the Hi5 Weld
Triggered Status Triggered

Monitor is actively collecting data.

PRG ThePRGralue defines the measurement program currently in.use

The SPOT value is a counter defining the number of recaveédi
completed on a pantvhen in work cycle mode

SPOT

2025-11-19 The data and time are displayed. This is the value of the internal clock

Date and Time . .
13:49:24 used for time stamping each weld recorded

Return - The return symbol is used for navigation back to the previous.page

Table20: ReatTimeHeader Icons and Data
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3.1.3 Application Topography

A graphical view of the Hi5 Weld Monitor topography is showrigurell.

MONITOR

() HERON TECH

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved

WAVEFORM ANALYSIS

HOLD

DISPLAY PULSE DATA

PERIODIC DATA

— MEASURE MODE

— PROCESS SETUP

—_— = |
AL — PROGRAM PARAMS —

— NAMEVIEW

PROGRAM PULSE SETUP

ALARM PROGRAM

ENVELOPE CREATE

ENVELOPE CURVE

CURVE WAVEFORM

DATA RECORD CURVE PULSE

CURVE DATA

ALARM RECORD
ALARM QUERY

STORAGE MGMT

SYSTEM SETUP

DATA QUERY CURVE CONTRAST

FACTORY SETUP

FACTORY SETUP

TEST SETUP

CURRENT

VOLTAGE

FORCE
SYSTEM CALIBRATE

RESET

SENSOR

USER
USER

ALARM CLASS

UPGRADES

COMM SETUP

DISPLACE

Figurell: Hi5 Monitor Navigation Topography
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3.1.4 Monitor Page
The Monitor Page is the primary screen of the Hi5 Weld Monitor. It shows the plot tddtrecorded weld. This screen

allowsweld engineers, weld setters and machimgeratorsto visual the weld and see summarized information for all of
the weld signals recorded.

TheMONITOR MEASURBRBage has four primary sections as showkigurel2 and defined irTable21.

PRG 2025-11-19
w spoT [ 135543 «

AT _ L RMS 9.86 kA

.

2

] PEAK v

I, - I
10 | AR A S BB A AR S

il -

> ' ~ \ Bl UpDisp | 0.020 mm

0|t

] LowDisp| 0.000

HOLD DISPLAY

| 10
100 ms Callouts

- MEASURE ALARM SYSTEM
SETUP rey :“\ 1]

Figure12: Monitor Page

Section

Description Description

Number

TheMEASUREection shows the plot of thenabledweld signals over

MEASURE 1 .
time.

TheMEASUREMENJATAshows the average or peak measured values

MEASUREMENDRATA 2
from the lastweld.

The iconis used to change the Monitor into Hold Mode t
HOLD DISPLAY 3 allow the user to drill into theecordedweld currentand analyze the date
on the displayn the Monitor page.

The callouts section allows the user to classify the weld by selecting ti

Callouts 4 B S (o This feature is powerfuhllowinglabeling ofthe
weld data for future analysis.

Table21: Monitor Page Icons
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3.1.4.1 Measured Data Overview

TheMEASUREMENJATAsection of the monitor page defines the summarized signals of the weld. A detailed definition
of each of the measured signadsTable22.

L Quickly Hide and Show Signals on the Graph
-@- The Hi5 Weld Monitor page can display on the signals you want. The user can
- tap the colored circle icon next to each value to show or hide the signal on the
plot.

Definition

Displays the roeteansquare (RMS) value
of the weld current. This is calculated basec
on the Start Time and End Time settings fo

RMS 9.86 kA the weld schedule. .
Current uCu rrent ] KiloampsKA)

PEAK11.17 kA

The peak value of the current for the
specified pulse for the weld. This is defined
the program pulse settings.

Displays the roetmeansquare (RMS) value
of the weld voltage. This is calculated base
on the Start Time and End Time settings fo

RMS v the weld schedule.
L3 Volt Volts (V
Voltage I oltage PEAK l V)

The peak value of the voltage for the
specified pulse for the weld. This is defined
the program pulse settings.

Displays theoot-meansquare (RMS)
resistancevalue of the weld. This is
calculated based on the Start Time and Enc

Secondary =Y Sec-Res b0 Time settings for the weld schedule. WSEAZG

Resistance
The weld pulse resistance is calculgtadd

can be configured in the program pulse
settings.

Displays the roetneansquare (RMS) value
of the weldforce. This is calculated based o
the Start Time and End Time settings for th
Force Force kN weld schedule.

Kilogramforce
(k)

Kilonewtons

kN
The weld pulse théorceis calculated for can (kN)

be configured in the program pulse settings
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Poundsforce
The unitof measurenentis configurable in  (Ibf)
the system settings

- gl UpDisp 10020 mm}  pighiavs the postveld upper and lower Millimeters
Isplacement displacement of the material welded. (mm)
) Joules
Energy Energy 175131 ) Measures theenergy over the entire weld 3

Measures the sum of the weld times of all
Weld Time [W—Time 9490 ms ] pulses for one program. When measuring n

current, the weld time is 0.
The TP and TH times are only valid when tt
measurement type is B.

Milliseconds
(ms)

Reservior Peak . TP time (Reservoir Peak Time): displays th

Time and TP time 000 ms peak time of the first pulse or the specified Milliseconds
Captive Weld THtime 000 ms pulse. (ms)

Time

TH time (Captive Weld 1/2 Peak Time):
displays the 1/2 peak time of the first pulse
or specified pulse.

Records the total number aeld
W-Count IW—Count 10 I Each
measurements.
The number of qualified measurements is
PassedCount recorded and can be cleared on the Systenr Each

Management page.
Table22: Measured Data on Monitor Page Overview

3.1.5 Hold Mode
Hold Mode is a critical feature of the Hi5 Weld Monitor. This mode alesld engineers, weld setters and machine

operatorsto drill down into the previous weld to gain insights into the weld. These insights can be used to optimize the
weld schedule opinpointthe root cause of a bad weld.

There are three pages available when Hold Mode has been enabled. These modes allow the user to view the data
graphically, by weld pulse, or a time series of data. The Hold Mode screens are defiiaddteRB.

Menu Item Symbol Description

TheWaveform Analysigpage allows theiser to analyze each miIIiseconé
of the weld. The user can zoom in and out to visualize the weld. The
cursor can be moved to see measurements at a specific point in tim

WAVEFORM

AMALYS[S

Waveform Analysis
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Pulse Data ThePulse Datgage allows the user to analyze the summarized signal
the weld pulse for the weld selected for Hold Mode.
Periodc Data ThePeriodic Datgage allows the user to see the value of each signal
— each millisecond for the weld in a tabulated format for the selected we

Table23: Hold Mode Menu Icons

To navigate to the different Hold Menus, use the footer Navigation Bar to move between the Hold Mode screens.

Fl|: ILSE PERIODIC MONITOR

Figurel3: Footer Navigation Menu Bar in Hold Mode

L Active Menu Shown in Orange
-@- The the Active Menu item is highlighted in orange. The grey icons show
—f different ways to view the weld selected for Hold Mode.

3.1.5.1 Waveform Analysis Page

The Waveform Analysis page allows the user to analyze each millisecond of théleldlode is enabled by selecting
the Hold Mode icon from the Monitor page. On the Waveform analysis page the user can:

Hide and show signals by clicking the colored circle

Zoom the window in and out
Enable cursor mode, to move the cursor over the weld to see measurements at a specific point in time

View the envelope curve.€i limits) on the weld signals
Disable cursor mode, to view summarized values for all the signals

=A =4 =4 =4 =4

L corrent 000 A |
~
| » EXTRIND
0 A - o
| * XD
f 1
i._. S— - Ml UpDisp 0000  mm
'

Time 0 ms

L aeBee
MEASUREMENT MODE

20

DATA

Figure14: Hold Mode Waveform Analysis Screen
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The definitionand function of each of the icons shown on the Hold Mode page are defineabie24.

Icon Name

| Tapon the dropdown box to select the curve to be

Curve Selection manipulated.

Use the Left and Right icons to shift the graphic left
right along the timeaxis

Use the Up and Down icons to shift the grapipor
downalong the yaxis.

Measurement MEASUREMENT MODE Tapthe monitorbutton to return to the Monitor page.
mode

Switch cursor mode on/off biappingthe icon. The
cursor mode is enabled when it is highlighted in

CURSOR | orange.

When cursor mode is enabled, the measurement da

- Mode will display values based on the location of the cursc
on the graph.

LeftRight Arrows

Up-Down Arrows

Cursor

This section shows the measured valéresn the weld.
The data values are based on the selections of curs

& ] mode and pulse selection. The curves can be showt
- hidden bytappingthe colored circles.

Sec-R pQ . .
Jl Sec-Res WhenCursormodeis off, the measured data is

o ] displayed for the curremy selected welgbulse
)l UpDisp 0000 mm

LowDisp 0.000 mm

Measurement Data

WhenCursormode is on, the measured data is
displayed for the time stamp selected with the curso

Time 0 ms

The pulseselectionsetting allows the user to select th

pulseNum pulse tobe analyzed Cursormode must be off to
change pules.

Pulse Selection

The user can hide and show defined weld envelope
limits bytapping thecolored circle in the Envelope

Icon.The colos for each measurement correspond tc
Curve Signals the colors on the measurement data panel

Enabled

Current:yellow

Resistancegreen

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved

45| Page

(]F HERON TECH Product Model: Hi5 Weld Monitor
May 26| Version 7002921



APPLICATION OVERVIEW

Installation

Force cyan

Upper displacementred
Lower displacementblue

The user can zoom in and out by using the buttons ¢
the zoom icon. The Auto button can be used to
automatically adjust thexandy axis to fit the data set.

ik

Y-axis zoomin operation: Y+

: + . .
Zoom X-| Auto | X Y-axis zoomout operation: Y-

Y- X-axis scalingX- and X+

Auto adjusts x and y axifiuto

Table24: Hold Mode Page Icons and Functions Overview

3.1.6 Pulse Data Page
The Pulse Data page allows the user to seantkasuredweld values for each weld pulse the selected weld. Thus,

allowing the user to see RMS and peak values for the various pulses of the weld. When welding Advanced High Strenc
Steels and other difficult to weld materiahere pulses are usedhe Hi5 Weld Monitor allowgouto view the weld
pulse bypulse

To navigate to the Pulse Data page, the user should selem icon.

WAVEFORM YERICDIC e
AN : F:1H * FF|F-.]:. . MONITOR

Figure 6: Footer Navigation Menu Bar in Hold Mode with Pulse Data Page Selected

An example of the Pulse Data page is showrignirel5. The Pulse Data page shows the following signals forweelth
pulse. The RMS values are Rbl@an Squarevalues. The peak valugsow the peak value measured during the pulse.

M Pulse Numbers 1 RMS Voltage 1 Energy Value

91 Peak Current i1 Peak Pressure 1 RMS Resistance

1 RMS Current 1 RMS Pressure i TP Time for CD Welding
1 Weld Time 1 Upper Displacement 1 TH Time for CD Welding
1 Peak Voltage 1 Lower Displacement
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Data Sync To Program _ SYNC

Figurel5: Pulse Data Page

The user capush the collected Pulse Data to the Pulse Settings for the selected program. This allows the user to use
weld data to set the limits for the Hi5 signals for each specific pulse of the weld. Refer to seutarSETTING $or
more information.

Icon Name Symbol Description

Data Sync to Defines the program to sync the weld data with
Program

- Sync pulse data to the parameters of the set progra
Sync SYNC
number.

Table25: Pulsed Data Page Icons and Functions Overview

3.1.7 PeriodicData Page
The Periodic Data page allows the user to see each millisecond of the weld selected for Hold Mode.

To navigate to théeriodicData page, the user should select m icon.

WAVEFORM = PULSE A
wveroma euse (. MONITOR

Figurel6: Footer Navigation Menu Bar in Hold Mode witkeriodData Page Selected

The data is displayed as a table in the Period Data page. The user can navigate through the rows using the sliding bar
the right of the table. An example of the periodic weld page is shoviaguarel?.
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L Signal Displayed are a Function of Current Measurement Type
-@- The signals displayed on the Periodic Data page are based on the current
’ - N measurement type. For aMFDCweld, the firing angle or electric degrees will
not be displayed.

bnduction Ang_~
(degrees)

waveroma ruise (S MONITOR

Figurel7: Periodic Data Page faviF DCWeld
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4 MEASUREMENT SETTINGS

TheMeasurement Settings menu allows the usestt upweld schedule specific parameters, data labeling, alarms, and
the envelope curves for the unithissection definediow to set upthe Hi5 Weld Monitor to monitor a specific weld
sequenceandensure your weldsre measured ananonitoredwithin the defined limits for a quality weld.

4.1 Measure Mode
The Hi5 Weld Monitor has two measurement modes. The Measurement Mode defines the correlation between the wel

program and the parameters set for the weld program. In other words, it ties the process parameters to the weld you
are making.

The Hi5 Weld Monitor can monitor a single weld schedule which is ideal when a user welds a single weld on the
G2NJ LIASOS dzaiy3a | 02YY2y LINBANIYD | 26SHSNE Ay (2RI & Q:
Monitor can also support monitoringseries of different weld programs run sequentially on a single workpiece.

The two measurement modes are definedTiable26.

Measurement Mode Definition

The device always measures with the currently selected weld
Program Number program. This mode is designed for use when a machine welds p
using a consistent program on the workpiece.

Each workpiece number has a set of programs that are used to w
the workpiece. Workpiece mode is ideal for cases where a set of

Workpiece Cycle different programs are used to make discrete welds performed in

sequence on a workpiece. For quality assurance, each distaid

on the workpiece is monitored and stored.

Table26: Measurement Modes Overview

The Measurement Mode screen can be quickly accessed from the Monitor page. The steps to navigate to the page are
shown below irrable27.

Icon Description

MEASURE
SETUP

Starting at the Monitor page, select t icon from the Footer

Menu bar

5 m Select thm icon from the Footer Menu Bar to enter the

Measurement Mode Selection page

Table27: Measurement Mode Menu lcons

The Measure Mode Selection screen is showrigurel8.
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Measure Mode

SELECT MODE OPTION: (® PROGRAM (_) WORKPIECE CYCLE

Program Number: - Workpiece Number: I _
Spots per Part: |

]
RESET

Figurel8: Measure Mode Selection Screen

4.1.1 Program Number Mode
The device always measures with the currently selected weld program. This mode is designed for use when a machine

welds parts using a consistent program on the workpiece.

L Update the Program Number During Changeovers
-@- When the welder is changing jobs and a new weld schedule/program will be
- used, the operator should change the program in the Hi5 Weld Monitor to
ensure the weld is monitored against the correct process parameters.

The Hi5 Monitor Weld Monitor can monitor up 1®00weld programs.

Table28 shows the icons used to set the Measurement Mode and define the Program for the weld to be measured and
monitored.

Setting Icon Description

Measurement
Mode

SELECT MODE OPTION: @ PROGRAM e ceexeetd Used to select the modeequired.

Sets the measurement program number

Program 999) when the currently selected mode is
Number Program Number: - (J program number mode.

Table28: Measurement Mode Icons

After selecting the Program Mode and Program number, the setup for this specific program is cormptaesrogram
menu For more information see theROGRAMETTINGSection This is where you will define detailed information about
the weld program and the corresponding weld envedimits for alarms.
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4.1.2 Workpiece Cycle Mode
One bad weld on an assembly can result in costly scrap or rework. Workpiece Cycle Mode allows you to identify a bad

weld on the workpiece and alert you to stop. Do not waste additional time and energy on a workpiece with a defective
weld.

Workpiece Cycle Mode is designed to be used for cases where a set of different programs are used to make discrete
welds performed in a sequence on a workpiethis allows the data to be linked to the workpiece or job and record
each individual weld performed on the workpiece.

Up to 30 workpieces can be monitored. Each workpiece can contain up to 50 ispatelds).

Table29 shows the icons used to set the Workpiece Cycle Measurement Mode and define the Program for the weld to
be measured and monitored.

Setting Icon Description
Measurement SELECT MODE OPTION: () PROGRAM ®) WORKPIECE CYCLE Used to selecthe mode required
Mode
The Work Number defines the workpiece
Workpiece Number: that parameters are being defined for. Th
Program user can monitor up to 30 workpieces. Th
Number ptliuls workpiece can have up to 50 spot®(i

"URESET welds) monitored.

The spot number will be reset to 1 when
the icorliall istapped

Reset RESET

Table29: Workpiece Measurement Mode Icons

The corresponding weld program for spot
will need to be set in the Process page.

Once the user has selected Workpiece Cycle Measurement mode, the individual spots must be correlated with the wel
program parameters for that program. This correlation is set @Rtocess Settings.

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved

51| Page

(]F HERON TECH Product Model: Hi5 Weld Monitor
May 26| Version 7002921



MEASUREMENT SETTINGS

Process Settings

4.2 Process Settings
The Process Settings page is used to correlate the Spot Number for the Workpiece to the Preg&ehddule). The

Program i(e. Schedule) contains the parameters and limits specific to the weld.

L Weld Program (e. Progran) & Spot Always Visible
-@- A user always has visibility to the Program and Spot correlation. The Weld
’ - N Program PRG and the Spot number of the workpiece 807 being
monitored are always shown in Real time Monitoring header of the Hi5
Monitor.

BB 025-11-20

SPOT 13:03:08

TheWorkpiece Process Settisgreen can be quickly accessed from the Monitor page. The steps to navigate to the page
are shown below iTable30.

Description

1 MEASURE Starting at the Monitor page, select tHSEEEE icon from the
— Footer Menu bar.
> Select thw icon from the Footer Menu Bar to enter the

Process Setting page

Table30: Workpiece Process Setting Menu Icons

ENTRON HOLD
wmBER NAME ToTAL NUM

d PRG Weld PRG ‘Weld
NUMBER Spot Ih R Spot

o
3

U

{11

il

-

MEASLIRE
MODE

Figurel9: Process Settings Screen
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The editable parameters on th&orkpieceProcesssettings page are defined ifable31.
Setting  Description

_ | A total of 30 workpiece numbers-30)
Workpiece Number WORKPIECE NUMBER are available to be set up the monitor.

Each workpiece can have the part numk
or data identifier tagged to the monitorec

date. Enter your part number or SKU he
Name -EFT WELDDO1 ]

Workpiece names can be up to 50 letter

or numbers.

The total number of spots on the part-(1
50) needs to be set for each part numbe

Total Number of Spots TOTAL NUMBER OF SPOTS

Example: Set t8, spot 1 to spoB allows
the measurement program number to be

entered.
Weld PRG
spot  NUMBER Set the measurement program number
Spot Number Program . - each spot.

Table31: Workpiece Process Setting Parameters

After the relationship betweeeachspot on the workpiece has been defined, the user will need to define the
parameters for each weld program in tReOGRAMETTINGSection.

4.3 Program Settings
TheEditProgram Settings page is used to set the specific parameters of the weld program. It defines critical informatior

of the weld and the range of the measured signals. A uniqgue Program must be defined for each weld schedule from the
control to be monitored ad recorded.

L Program Must Be Setup to Measure
-@- The Hi5 Monitor cannot take any measurements until a Program has been
- defined because the Hi5 needs to know the type, range, and trigger to activate
the recording.

The Program Setting screen can be quickly accessed from the Monitor page. The steps to navigate to the page are sh
below inTable32.

Description

Starting at the Monitor page, select ti# 8l icon from the
~ Footer Menu bar.
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Select th icon from the Footer Menu Bar to enter the
ProgramSetting page

Table32: Program Settings Menu Icons

Figure20 shows theEditProgram Settingpage.

=\ =h|

Prg Number Name EEUSU Copy Data To Prg

Measure Type [3l8 Trigger Mode  [STIERTEIRN PULSE PERIOD DATA SETTINGS

Current Range B3 . Voltage Range [l Custom Field 1 EiSISIN

Pulse Mode EECELY Current Calcu Custom Field 2

Measure Pulse B N Custom Field 3

~

111111

Total Pulses
Current Sync il % Current End % Custom Field 4

Force Rise % Force Drop % Custom Field 5

o

Disp Delay Disp Time ms Force Range:10kN

Frequency Hz Delay Trig Time i ms

]

" ALARM ' "ENVELOPE = “ENVELOPE MEASURE
- ROGRAM CREATE CURVE MODE

Figure20: Program Settings Page

Table33 defines all the settings on the Program Settings page.

Setting - Description
There are 1000 program numbers in total989)
Weld Program Prg Number Switching program numbers will refresh the data

Number on the entire page.

Program names are allowed to have up to 50 lett

WeldNameor ID m I or numbers. This allows you to identify each welc
with an ID number.

There are three types of measurements: DC, AC
Measurement Measure Type andCD Compatible with MR 3 Phasd®C welder,
Type AC welder and Capacitor discharge welder

Trigger Mode

_ There are two types of trigger modes. Current
Trigger Mode . .
trigger andforcetrigger.

" The current supports fiveanges
Current Range BKA, 20KA, 6(KA, 200A, 100GA
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Voltage Range

Voltage Range il ~

The voltage supports twanges
20V and 60V

Delay Triggefime

ForceRise
Force Drop

Frequency

Force Drop %

Delay Trig Time ms

Set thedelaytriggertime (0-2000ms) after the end
of measurement.

For example, if the setting is 200ms, thext weld
does nottrigger the newmeasuremenduntil 200ms
after the previousmeasuremenis wascompleted.

Valid only when the trigger modefisrce triggered.

The rise and fall level values are percentage vall
of theforcelevel They definghe start and end
conditions forforcetriggering.

Valid only when the measurement type is ASets
the frequency of AQNote: Select 50 or 60 HZ)

Current Calculated
Mode

Current Calcu

" 4

Valid only when the measurement type is CD.
There are two modes of current calculation: 1.
Auto, where there is no need to set the start and
end cycles, and the device calculates them on its
own using an algorithm.

2. custom, which means usspecified time mode,
this mode requires the start and end periods to b
set in the Pulse Setup page.

Current Sync Current Sync

10 %

Percentage of the peak current value used to
calculate the current RMS value.

Current End Current End

Valid only when the trigger mode is currenthe
end level is a percentage value of the current
profile. It is a judgment condition for the end of a
single pulse of the current profile.

Pulse Mode

Pulse Mode

Pulse mode is used to calculate the current pulse
Force triggemode is not subject to this limitation.

Pulse mode supports three modes:

1. Single pulse (current trigger mode captures a

single current pulse to complete a measurement
2. Multi-pulse (current trigger mode captures the

number of current pulses up to the set number of
pulses to complete a measurement)

3. Specified pulse (A measurement is completed
when the number of current pulses captured by t

() HERON TECH
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TotalNumber of
Pulses

current trigger mode reaches the number of

specified pulses set. In addition, only the data of
the specified pulses is calculated and the curve c
the specified pulseare displayed).

Total Pulses

Valid only when the pulse mode is mulfiulse.
Number of pulses in the range-{D)

Specify Pulses

Measure Pulse

Valid only when the pulse mode is the specified
pulse.
Specify the number of pulses in the rangel(l).

Note: Specifying the number of pulsehouldnot
exceed the number of pulses.

Copy Function

Copy Data To Prg _ COPY

Set the program number {999) of the program
parameter that needs to be copied, click the Cop
button, a popup box will prompt for confirmation,
and the reset program copy function will be
completed after confirmation.

Pulse Period Jump

" PULSE PERIOD DATA SETTINGS |

Custom Data Tags

Clicking the Pulse Period Data Setting button will
jump to the Pulse Setting page (refer to the Pulse
Setting page for details).

custom riet< + [
custom riet< s [

Fivecustom fields are used to hold useéefined
information.

Each customization can save up to 50 English
letters or numbers.

Displacement
Delay Switch

Disp Delay o

Enabling this switch DilgrementDelaySwitch
field allows the user to set the Plmcement Delay
Timeclock to extend the measurement time even
after current or force end conditions have been
met. This allows the Hi5 to record the change in
displacement during the cooling of the weld.

Displacement
Delay Time

Disp Time | ms

The Disfacement Delayime defines the
additional recording time after the current or force
end condition is met. The additional time can be
from 0¢ 2000 msec. The DigzementDelay
switch must be ON to use.

() HERON TECH
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4.3.1 Pulse Settings
It is no longer sufficient to weld with a single weld pulse with the materials today. Many complex materials such as

Advanced High Strength Steels and coated materials, require multiple weld pulseshiegbithe material or temper it
after the weld.

The Hi5 Weld Monitor can measure multiple weld pulses. The Weld Program must be configured for pulses on the
PROGRAMETTINGPage.Then the settings for each pulse are defined on the Pulse Settings page.

The Pulse Settings pagkowsthe user to define the start and end of each pulse in termsmétiThe Start and End
variables are critical becausegydefine the time period for which the Hi5 measured signals are calculated.

The Pulse Setting screen can be quickly accessed from the Program Settings page. The steps to navigate to the page
shown below irrable34.

Descriptiorl
1
2
3

Starting at the Monitor page, select tH8 icon from the
Footer Menu bar.

Select th icon from the Footer Menu Bar to enter the
ProgramSetting page.

Tapthe Pulse Period Data Settings icon to enter the pulse setting

Table34: Steps to Navigate to the Pulse Program Settings

Figure21 shows the Pulse Settings page.

2026-02-20

08:15:48

75131

Specify Pulse Pulse Count

PROGRAM

Figure21: Pulse Settings Screen
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The parameters that can be set on the Pulse Settings page are defifiatlass.

Parameter Description

| ' Sets the start time for when the Hi5 begins
measuring data for the corresponding pulse
number.

The size of the interval used to process the puls
data.

. if th \ding fime is 100 h Milliseconds

StartCylce For examp'e, if the welding time is 1 .ms, the (ms)or cycles

start cycle is 10ms, and the end cycle is 80ms, t

data in the interval from 10ms to 80ms will be

processed and analyzed.

Measurement type is in ms for DC a@bwelding.

When the measurement type is AC, the unit is ¢

Sets the end time for when the Hi5 stops

measuring data for the corresponding pulse Milliseconds
EndCycle

number. (ms)or cycles

Sets the target current value of the pulse
CurrentTarget When the current alarm is enabled, the Hi5 will ¢ Kiloamps (KA)

an alarmwhenthe defined limits around this valu
areviolatedduring the corresponding weld pulse
Sets the target peak current value of the pulse

Peak Current When the current alarm is enabled, the Hi5 will ¢ Kiloamps (KA)

Target an alarmwhenthe defined limits around this valu
areviolatedduring the corresponding weld pulse
Sets the target voltage value of the pulse
VoltageTarget When the voltage alarm is enabled, the Hi5 will : Volts (V)
an alarmwhenthe defined limits around this valu
areviolatedduring the corresponding weld pulse
Sets the target uppedisplacement targeof the
pulse (postweld displacement).
Upper _ _ Millimeters
Displacement When the displacement alarm is enabled, the H (mm)
Target will set an alarm when #defined limits around
this valueareviolatedduring the corresponding
weld pulse.
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Lower (down)
Displacement
Target

Sets the target lower (dowrgisplacement target
value of the pulse (posteld displacement).

When the displacement alarm is enabled, the H
will set an alarnwhenthe defined limits around
this value areviolatedduring the corresponding
weld pulse.

Millimeters
(mm)

Resistance
Target

Sets the target resistance value of the pulse.

When the resistance alarm is enabled, the Hi5 v
set an alarnwhenthe defined limits around this
value areviolatedduring the corresponding weld
pulse.

Microohms
0K MU

ForceTarget

Sets the targetorcevalue for the pulse.

When theforce alarm is enabled, the Hi5 will set
an alarmwhenthe defined limits around this valu
areviolatedduring the corresponding weld pulse

Weld Time
Target

Pulse Count

Sets the target weld time for the pulse.

When the weld time alarm is enabled, the Hi5 w
set an alarnwhenthe defined limits around this
value areviolatedduring the corresponding weld
pulse.

Milliseconds
(ms) for DC
welding

Cycles (cyc) for
AC welding

Pulse Count - I

Valid only when the pulse mode is mulpulse.
The number of pulses ranges fromiQ).

Integer

SpecifyWeld
Pulse

Specify Pulse - 1

Valid only when the pulse mode is the specified
pulse.

Specify the number of pulses in the rangel ().
Specifies that the number of pulses will not exce

the number of pulses.

Integer

To limit the amount of data entry, a synchronization function has been developed to quickly populate the pulse limits
with data from an ideal weld. The instructions for populating the Pulse Settings page using the Sync functidalalee in

36.

Table35: Pulse Settings Field Overview

Description

| Navigate to the Monitor page and measur
1 a weld
) Make a weld to collect the data
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2 " HOLD DISPLAY Put the Monitor in HoldisplayMode.

Select thLa-.J icon o view the Pulse
Data for the weld

Enter the Program number that you want t
populate the current data to the Pulse

4 Data Sync To Program -
Settings

pr— Click thcllal icon to push the collected
5 SYNC data to the Pulse Settings for the selected
program

Table36: Pulse Sync Function to Populate Pulse Settings

4.4 Alarms
One of the key functions of the Hi5 Weld Monitotdsalert the operator or weld engineer when the limits defined for

the weld program have been violated. These alanoisfy the user that the weldnaybe out of specification.
The Alarm Program allows the user to configure the alarms to meet your specifications.
The user can:

1 Enable alarms for each measured signal or Master Switch
9 Setindividual upper and lower limits for the signal in terms of percent of the target value
1 Define the number of accumulated violations of the limit during the weld

The Alarm Program screen can be quickly accessed from the Program Settings page. The steps to navigate to the pag

are shown below ifTable37.

Start

MEASLIRE
SETUP

MEASLIRE Starting at the Monitor page, select t icon from the Footer

Menu bar.

Select th icon from the Footer Menu Bar to enter thedit
Program Settingpage

Select th
Settingspage

Table37: Steps to Navigate to the Alarm Program Page

Figure22 shows theEditAlarm ProgranMonitor Settinggpage
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eENTRON

Program Mumber - Pulse Number () Master Switch

() Force Alarm

) Voltage Alarm
() Current Alarm
) Resistance Alarm

_) Displace Alarm
Upperl Lower% Owverruns Upper¥% Lowerk Overruns

G I N N O O (Resroresermines
I N O () Ol NN N
Gl I

Figure22: Alarm Program Screen

The Hi5 Weld Monitor Alarm Programming settings may appear complex. However, the alarms are designed to be
flexible so you canonfigureyour weld process and set alarms on the signals that are most critical to your application.

The alarms can be set based on a value exceeding a physical value or based on the RMS or average value over the w
pulse.

1 Envelope Limit@re based on the individual measurement being outside the upper and lower limit of the weld.
Alarms can be defined for Current, Displacemé&iat,ce Resistancand Voltage

1 RMS Limits over Time Periate limits based on the measured RMS or averaged values during the weld pulse.
These can be set for the average values of current, resistance, displacement, voltage, fenezgyid even
peak current.

The Hi5 Weld Monitor structure is divid@ao three levels of alarm switchess shown ifFigure23. The first level is the
master alarm switchThis can be set when any of the sublevel alarms have beefhsesecond level is thierce,
current, voltage, resistance, displacemgeand weld time alarm switcheJ hethird level is the branch of the second
level (rms and envelope alarms). Lovevel switches arenly allowed to be set when higher level switches are
enabled.For example, you cannot set tli®rceRMS alarm unless the Master Switch &wicealarms have been
enabled.
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force rms

force envelope

— current RMS

— current envelope
resistance RMS
—
resistance envelope

displace RMS
displace alarm

e

Figure23: Hi5 Weld Monitor Alarm Topography

displace envelope

Table38 defines all the variableand parameters that can be set in the Alarm Program page.

Setting | Icon | Description
Program Number program number The Program Number defines the weld program that the
alarm settings applio.

Alarm @lection The Alarm Switch section allows the user to enable alarm
switches (On/Off) Refer the Alarm Topography kigure23 before setting.

Master Switch ]
TheMaster Switchmust be enabled to enabl®rce, voltage,

displacement and current alarms.

Force Alarm
Voltage Alarm

Current Alarm Tap the circle to enable and disable each Alarm.

Resistance Alarm
If the Master Switchis not enabled, no alarawill be active

(_) Displace Alarm

Bytappingthe icon, the parameters will be sef

to default numberswvith an Upper% of 5 on all parameters.
The Lower% will be set to 5% on all parameters. The
overruns will be set to 10 for current, displacemeiotce,
and resistance envelope. All other overruns will be set to

Restore Settigns 'RESTORE SETTINGS
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SeeFigure24for an example of the default settings.

Pulse Number Only valid when the Pulse Mode is set to Multi in the
Pulse Number Program Settings.

When the pulse mode is mulpulse, it is allowed to set the
upper and lower envelope % and upper and lower limit %
separately for multiple pulses.

EnvelopeUpper & Upper Envelopémit % sets the percentage upward offset
Lower Monitor . the upper envelope curve data, and each pulse is allowec
Limits be set individually.

Lower Envelopémit % sets the percentage downward
offset of the lower envelope curve data, and each pulse is
allowed to be set individually.

Overuns The number ohon-consecutive welds whera
measuredvaluehasexceecedthe upper and lowekVeld
Envelopdimits. For pulsed welds, the counter will only
increase by one even if multiple pulses exceed the limit
during the weldOnce theoverrun count limit is exceeded
after aweld, the alarm will be set

RMS Value Limits Upper and lowelimit % is the percentage by which the
target value is offset up or down, and can be set individug
for each pulse. The target value is set in the pulse setting

page.

Overruns: The number ofon-consecutivenvelds wherea
measuredvaluehasexceeddthe upper and loweRMS

Upper¥ Lower Cwverruns|

] limits. For pulsed welds, the counter will only increase by

s | one even if multiple pulses exceed the limit during the we
ol Once theoverrun countlimit is exceededfter aweld, the
alarmwill be set

Exampleif the number of times the limit is exceede&dset
to 1, an alarm is generated when a single measurement ¢
exceeds the limit.

When the number of overruns is 2, it takes 2 measureme
for the data to exceed the limit before an alarm is generat
The alarm is generated when the 1st measurement data
exceeds the limit, the 2nd measurement data does not
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exceed the limit, and the 3rd measurement data exceeds
limit.

Weld Time Upper®% Lower% The upper and lower limits for weld time based on a

percentage of the target value.

The weld time can be defined in the Pulse Setup page

Peak Current el gl | The upper and lower percentage limits on the peak currer

O I O

Overruns: The number ofon-consecutive welds whera
measuredvaluehasexceeadthe upper and loweCurrent
Peallimits. For pulsed welds, the counter will only increas
by one even if multiple pulses exceed the limit during the
weld. Once theoverrun count limit is exceedeafter aweld,
the alarm will be set

Table38: Alarm Program Monitor Settings Field Overview

Figure24 shows the Alarm Settings after the user cIicks icon.

Upper¥ Lower® Owerruns Upper® Lower% Owerruns

O
| O O s
CRMSUm
Upper% Lower% Overruns Upper®% Lower¥ Overruns

N I N O NN 0N

Ol N 0N Ol NN 0NN
I I O Gl I

Figure24: Alarm Program Monitor Setting Values After Restore Settings Function

L Security Required to Restore Alarm Settings
-@- If user security settings are enabled, the user may be prompted to enter a
- password to run the Restore Settings function.

4.4.1 Output Alarms
When an Alarm is active the Hi5 Monitor is designed to output a 24V signal from the Digital Outputs. This can be used

light a light or notify another device that an alarm is present. Th& R for the digital outputs will output 24V. Refer
to the WIRINGDIAGRAMSection for additional information.
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4.5 Displacement Calibratiofor Weld Program

The Displacement Calibration page is used to set the upper and lower displacement reference value for each weld
program. The reference value is the position at the start of the weld. The displacement is measured from this reference
point.

The Displacement Calibration screen can be quickly accessed frddystamSeup page. The steps to navigate to the
page are shown below ihable39.

Description

Starting at the Monitor page, select t icon from the

Footer Menu bar.

5 S}’STEM Select th icon from the Footer Menu Bar to enter the
SETUP Program Setting page

DISPLACE
3 Select th icon from the Footer Menu Bar to enter the

Displacement Calibration page.

4 : Select thu icon to enter the Displacement Calibration

screen

Table39: Navigation Instructions to the Displacement Calibration Page

Figure25 shows the Displacement Calibration page.

DISPLACE RESET DISPLACE ENTRY

CURRENT  VOLTAGE FORCE - RESET SENSOR = MoIEM

SETUP

Figure25: Displacement Calibration Screen for Weld Programs

The parameters for the Displacement Calibration screen are defin€dhle40.
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' Description

Upper | Reaitime value: Indicates the rediime value of the

Displacement displacement when the displacement home position has b

Realtime Value set on the upper electrode.

Upper
Value

Realtime value: Indicates the redime value of the

Lower e _ displacement when the displacement home position has b
Displacement o
set on the lower electrode.

Realtime Value

Displacement Reference value: the displacement value of the workpiece
Reference reach the correct position on the upper electrode.

Lower

Displacement Reference value: the displacement value of the workpiece
Reference reach the correct position on the lower electrode.

Value

Displacement zero operation: the reahe value of up and

Displacement down displacement is cleared to 0 and set as the
Reset displacement home position.

A displacement zeroing operation is required before
displacement entry.

Displacement oispLAcE ENTRY. When the workpiece to be welded has been fixed in the
Entry proper position and under the starting weld force, press th
displacement entry button and the retime value will be
saved and updated to the reference value.

Table40: Displacement Calibration Field Overview

4.6 Envelope Generation
The Envelope Generation is an integral part of the program parameters. The Envelope Curves define the upper and

lower limits based of the signal profile. The Hi5 Weld Monitor hdgramicteach function that allows you to make a
series of welds and utilize the data to define the Weld Envelope. Bad welds can be quickly removed to ensure the
envelope created for is signal is based on the acceptable welds.

The Envelope Curve can be created for all five weld signals monitored.

Current

Resistance

Force

Upper Displacement
Lower Displacement

=A =4 =4 =4 =4
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Envelope Generation

<, Resistance Unavaible with A&hd CDWelding
-@- The resistance curve is not available withah@ CDwelding. It is only available
="  with DCwelding.

The Envelope Generation screen can be quickly accessed from the Program Settings page. The steps to navigate to tt
page are shown below ihable41.

Description
1 Starting at the Monitor page, select tis icon from the Footer
Menu bar.
MEASURE g
2 MEASURE Select th icon from the Footer Menu Bar to enter the
= Program Setting page
3 icon to enter theTeach Envelopscreen
4 TEACH ENVELOPE page.

Table41: Navigation Instructions to Envelope Generation Page

Figure26 shows the Envelope Generation screen.

Prg Number -

" START WELDING

Has 0 Curves
Check O Curve
PREVIOUS

Checked

NEXT
DELETE SEL CURVE
DELETE ALL CURVES

GEMNERATE ENVELOPE

o (®) Current (@)

1,000 ms

ENVELOPE MEASURE
CURVE MODE

Figure26: Envelope Generation Screen for Weld Program

The parameters and buttons on the Envelope Generation page are defifetlied?2.
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Envelope Generation

Setting / Button  Description

| By clicking the radial button, you can enable and disable the
signal to generate the envelope curve for.

(® current (®)
Enable/Disable
Signals

Enabled signals have a green ci ke

Disabled signals have a black ci L)

prg Number [ This defines the Weld Program that the Envelope Curves will
generated for.

TheStart Weldingbutton initiates the Envelope Generation

Start Welding process for the current weld program.

You can use up to 10 welds to generate the envelope

Program Number

Previous ThePreviousbutton allows you to see the previous curve in the
Teach Envelop@&indow
Next TheNextbutton allows you to see the next curve in tfieach
Envelopewindow
. TheDelete Selected Curvieutton allows you to delete the
Delete Selected DELETE SEL CURVE Y
Curve selected curve from the dataset used to generate the Weld
Envelope
. TheDelete All Curvesutton deletes all the curves in the
Delete All Curves R — envelope generation window. This allows you to quickly restar

the teach process.
Clicking theGenerate Envelopéutton after enabling will

_ generate an envelope curve for the current program number.
GENERATE ENVELOPE . .

Generate Envelope you need to view the details of the envelope curve, please go
the Envelope Curve page or Waveform Analysis page.

Table42: Envelope Create Page Field Overview

4.6.1 Envelop Curve Generation Instructions
The Envelope Curve Generation is a key feature of the Hi5 Monitor. It allows you to make a series of good welds and u

the signature of the good welds to define the weld envelope for the weld program.

The Envelope Curve Generation process is a teach function. The user can make up to 10 welds and use the weld data
collected to generate the envelope curves. The user selects which envelope(s) to teach. Then the user can view the we
data and decide to remve any weld from the data set. At the end, the user will generate the curve for the selected
monitored signal.

Step by step instructions for generating the weld envelope are defin@dte43.
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Envelope Generation

Description

" Click the weld signal(s) that you want to generate the envelope fo
You can pick one or many.

Enabled signals have a green ci ke

Disabled signals have a black cilk=

5 START WELDING Click th button to initiate the recording process c
up to 10 welds.

Prg Number _ ThePrdfield in the Real Time Status menu at the top matches the

Program Num.
g

Make up to 10 welds on your machine. After each weld, review th
signature of the weld.

Delete thewelds that are not ideal by clicking t

button.
5 DELETE SEL CURVE

Tostepthrough the welds using e revicus) JE e [,

6 : Click the[: button to STOP the teach process.

After stopping the teach process, tii&enerate Envelopéutton will

be enabled.

7 GEMERATE ENVELOPE
Clic to generate the Envelope Curve(s) for the selec
signals.

. . Li' .ﬂJ
ENVELOPE To view the envelope curve created, click button to
CURVE

navigate to the Envelope Curve page that has zoom capabilities t
analyze the Envelope Curve.

Table43: Envelope Curve Generation Instructions
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Envelope Curve

4.7 Envelope Curve
This page is used to display tBevelopeCurve of theselectedprogram number. If there is no envelope curve for the
selectedprogram number, you will benformedthat the envelope curve does not exist when you enter the page.

TheEnvelope Curve page allows you to analyze the Envelope. The screen has thecarfeaturesof the Waveform
Analysis pageYou can zoom into the Envelopes to analyze the curves in detail.

In addition, there is a function to delete the envelope curve.

The Envelope Curve screen can be quickly accessed from the Program Settings page. The steps to navigate to the pa
are shown below ifable44.

Description

1 Starting at the Monitor page, select RS icon from the Footer
Menu bar

Select thd icon from the Footer Menu Bar to enter the
Program Setting page

ENVELOPE m _
3 CURVE Select th icon to enter the Envelope Curve screen

Table44: Navigation Instructions to the Envelope Curve Page

The settings and buttons for the Envelope Generation screen are outlireabie45s.

Setting /
Button

Description

Enable/Disable

The two states show curve and hide curve respectively.
Signal

Tapthe Delete Curvebutton to delete the current program
Delete Curve DELETE CURVE of the envelope curve. When there is no envelope curve, t

button is disabled.

SignalSelection

Tapon the dropdown box to select the curve to be
Drop Down S i .
Menu
Left Right

o Use the Left and Right icons to shift the graphic left or righ
Navigation . .
along the timeaxis
Arrows
Up Down . . .
P L Use the Up and Down icons to shift the grapipor down
Navigation along the yaxis
Arrows g fhe yaxis.
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Name Program Overview

The user can zoom in and out by using the buttons on the
zoom icon. The Auto button can be used to automatically
Y+ adjust the x and y axis to fit the data set.

Y-axis zoomin operation: Y+
Zoom X-1 Auto | X+

Y-axis zoomout operation: Y-

Y-

X-axis scalingX- and X+

Auto adjusts x and y axigiuto
Table45: Envelope Curve Page Field Overview

4.8 Name Program Overview
The Name Overview screen shows tfnebasedsetup ofthe workpiece and program names. This screen can be

checked to confirm the programs and workpieces are correctly linked to your internal part number and identifiers.

Thenamebasedvalues are set in the
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Name Program Overview

PROCESSETTING&Nd PROGRAMSETTINGSEctions

The Name Overview screen can be quickly accessed from the Program Settings page. The steps to navigate to the pa
are shown below iTable46.

Description

MEASURE

1 Starting at the Monitor page, select tisESEEs icon from the Footer Menu bar
NAMEVIEW
2 MEASURE Select th icon from the Footer Menu Bar to enter tidame View

page

3 : All programmed Workpiece and Program Names can be viewed.

Table46: Navigation Instructions to the Nameview Page

Figure27 shows the Name Overview screen.

=\ p=h'

LEFT WELDOO1

s spot-01

Figure27: Name Overview Screen for Weld Programs
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Data Record Page

5 DATA MANAGEMENT

¢tKS 1 Ap 2StfR az2yAili2Nna f | NH Sosk®iemdnywaldsZTN-pBtSf e€rh wéld ek e |
viewed and analyzed on the Hi5 Weld Monitor. The recorded wetd can also be exported for offlirelditional
analysis.

5.1 Data Record Page
The Data Record page allothe userto view the historical weld information in a table format. The table provides a

summary ofeachweld recorded. The user can view the plot of each weldlanl I f 42 Of F aaA¥e S| OK
21¢ 0

To navigate to the Data Record page, the user sheeiEttMonitor Mode and tap the ico

- MEASLUIRE DATA ALARM
SETOT A

WG INFO

Figure28: Footer Navigation Menu Bar iMieasure Mode to Access the Date Record Page

Figure29 shows an example of the Data Recsoieen

Total ] NEXT PREVIOUS S I~/ CURVE VIEW

Current Tension N EXPORT SEL CURVE

ALARM ALARM STORAGE
MECORD QUERY MGMT

Figure29: Hi5 Weld Monitor Data Record Screen
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Data Record Page

Table47 provides an overview of each icon on the Data Record screen.

Setting / Button E Description

Displays the total number of weld records stored in the

Total Welds Total Weld Monitor

Displays the current weld record seledtin the data
record table.

Current Weld Current

The user can tap the Current Weld and edit the number
jump to the desiredD

' ' PREVIOUS
Previous PREVIOUS Tap th button to select previousveld record
' TNEXT
Next WERY Tap th button to select nextveld record
Curve View ' LSCURVE VIEW Tap th button to view the plot of the

weld shown in Current Weld field.

O I

Ok R Tap“ to classify the current weld asgmod weld

Not Ok NOKR Tap to classify the current weld asbad weld

Export Curve EXPORTSEL CURVE Click th to export the current weld.

Table47: Data Record Page Field Overview

5.1.1 Curve Waveform Page
The Curve Waveform page is like theVEFORMNALYSI®AGE The Curve Waveform allows you to view and analyze

the plot of the current weld.

To navigate to the Curve Waveform page from the Data Record page, t button.

5.1.2 Curve Puls®ataPage
The Curve Pulse pagesimilar tothe PULSEDATAPAGE This allows the user tdewthe CurvePulse Data for the current

weld in table format.

To navigate to th€urvePulse Data page from the Curve Waveform page, the user should tm icon in the
footer.
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Figure30: Footer Navigation Menu Bar in Hold Mode witPulseData Page Selected

5.1.3 CurvePeriodicData Page
The Curve Data pagessnilar tothe PERIODI®ATAPAGEINn Section 2.5.7. This allows the usewtewthe Curve Data for

the current weld in table format. The value for each millisecond of the weld is shown.

CURVE
To navigate to the Periodic Data page from the Curve Waveform page, the user should i icon.

PULSE

Figure31: Footer Navigation Menu Bar in Hold Mode witkeriod CurveData Page Selected

5.2 Data Query Page
The Data Query pagmablesthe user to filter the weld data based on selected criteria. The data can be filtered by date,

program, serial number (i.eecord number), or custom (i.erogram name or work piece name). The selected data can
then be exported.

To navigate to the Data Query page from the Data Record page, the user shouldmicon in the footer.

DATA

MOMITOR
RECORD ACMI 4

Figure32: Data Query Page Selected in the Footer Menu

Figure33shows Data Query page.

weld | Callout| Spot
Nurmber

(@) Time Year Month Day Hour

Start Time - . a yata XPORT DAl
End Time ek - - - - - DEL DA DEL CHECKED DEL FILTER

CURVE
CONTRAST

| Prg Number I_| (") Custom 1 |

QUERY

Figure33: Data Query Screen
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Data Query Page

Table48 provides an overview of the buttons and fields on the Data Query page.

Setting / Button Description

Thisiconexports the queried data in

- Excel format to a USB flash drive. If n
ExportData EXPORT DATA query has been performed, all the dat
will be exported

This drop down allows the user to
select the format of the data export.
The options are:
1 DB Dateg isasummary of
each weld (e.g., jeakand kmg.
Export Data The file format is .db
Format Export Data Format 1 Curve Data; isthe datafor
each of the weld curves. The
file format is.csv
1 All Datag isan export of both
the DB Data and Qurve Data
files.

Thisicondeletes the data of the
selected rows. The delete operation
requires thesupervisoro enter the
password to confirm

Deleted Checked
Weld

'DEL CHECKED

Thisicondeletes the queried or filterec

Delete Filtered data. The delete operation requires th

" DEL FILTER _
Data supervisorto enter the password to
confirm
Thisicondeletes all data from the Hi5
[ weld monitor. The delete operation
Delete Database DEL DATABASE P

requires thesupervisoro enter the
password to confirm

(®Time Year Month Day Hour Minute Second

Time Filter
- - 10 W 12 W 12

When thelSB filter checkbox is
selected, the data can be queried by

the start datetime to end datetime.

Weld Number eld Number From _ To - When the filter

checkbox is selected, the data can be

(®) Weld Number
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Alarm Query Page

filtered by theWeld numbers of the
weld based on the range input.

(®) Prg Number ¥
Saibabitiagl filter checkbox

When the
Program Filter (®) Prg Number _ is selected, the data can be filtered by

the selectedProgram number.

(® Custom 1

When the filter checkbox is
selected, the data can be filtered by
the Custom Names defined in the
PROGRAMETTINGS

Custom Filter

The button performsthe query
based on the filter type selected and
filter inputs.

[TQUERY
Query Restore QUERY The button resets the query
settings to the default.

Query QUERY

RESTORE

Table48: Data Query Page Field Overview

5.3 Alarm Query Page

The Alarm Query page allows the user to filter the weld data based on selected criteria. The data can be filtered by dat
program, serial number (i.eecord number), or custom (i.erogram name or work piece name). The selected data can
then be exported.

ALARM

To navigate to the Data Query page from the Data Record page, the user should i icon in the footer.

DAIA DAITA ALARM STORAGE RETURN
RECORD QUERY RECORD MGMT i

Figure34: The Footer Menu in DatRecordManagement

Figure35shows the Alarm Query page.
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PRG 2025-11-24
spoT I 12:15:58

Program

i Date Time Alarm Information

7 7 Pulse Mode Mismatch

1 202:15:20 093124 Trigger Mode Mismatch
Pulse Mode Mismatch

: 2Vt LR Trigger Mode Mismatch

e Year Month Day Hour Minute Secon Weld Number From _ To _
oo B

- - - DATA EXPORT VDEL CHECKED f DEL FILTER
wove~ [0 I I I IR
TQUERY™ .
(®) Prg Number _ larm Info - "DEL DATABASE RESTORE QUERY

DATA DATA ALARM ” STORAGE

Figure35: Alarm Query Page

Table49 provides an overview of the buttons and fields on the Alarm Query page.
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Setting / o
escription
Button
This button exports the queried data in Excel format tc
Export MOATA BXPORT USB flgsh drive. If no query has been performed, all t
Data data will be exported
Deleted : Thisicondeletes the data of the selected rows. The
Checked DEL CHECKED delete operation requires theupervisotto enter the
Weld password to confirm
Delete _ Thisicondeletes the queried or filtered data. The delet
Filtered DEL FILTER operation requires thesupervisorto enter the password
Data to confirm
Delete Thisicondeletes all data from the Hi5 weld monitor. Tt
DEL DATABASE delete operation requires theupervisorto enter the
Database ,
password to confirm
i (®Time Year Month Day Hour Minute Second ~
Time EONE s L B o2 fu |  Whenthe OBl filter checkbox is selected, the data
Filter R can be queried by the start datene and end datdime.
Serial When thelihsttisll filter checkbox is selected, the
Filter data can be filtered by theveld numbers of the weld
based on the range input.
Program When thelSltliiaall filter checkbox is selected, the
Filter data can be filtered by the Program number.
Alarm When thellaald filter checkbox is selected, the dat
Filter Alarm Info l can be filtered by thélarm Informationdefinedon the
ALARMQUERYage
Query QUERY Thel iconperformsthe query based on the filter
type selected and filter inputs.
F " QUERY
Query QEERY ThelSassssl iconresets the query settings to the
Restore RESTORE default

Table49: Alarm Query Page Field Overview
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Alarm Information Page

5.4 Alarm Information Page
The Alarm Information page displays detailed information aboutaflaem. The timestamp, program number and

summary of the alarm are displayed.
The Alarm Information page can be navigated to imnkbr Mode.

1) From Monitor Mode

MEASURE [DATA SYSTEM

MOMNITOR TUP MG SETLP

Figure36: Footer inMonitor Mode with the Alarm Information Page selected

The user will be notified that an Alamas beerMeasured by displayinghe- icon in the header.

PRG 2025-11-24 e
spoT (I 12:47:30

Figure37: Header in Measure Mode with Alarm Notification

The Weld Alarm Information page is showrrigure38.

CAETL Rl - 2025-11-20 09:57:24 Program Number

Pulse Mode Mismatch
Trigger Mode Mismatch

ENTER USER PASSWORD -

MONTTOR | MEASURE DATA m

Figure38: Alarm Info Page

2) From DataRecordManagement

ALARM
To navigate to the AlarrRecordinformation page in DatRecordManagement, tap th iconin the footer.
This will show the alarm information from the current weld.
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Figure39: Footer in Data Management with th&larm Recordpage Selected

The Alarm Information page is shownFigure40.

Pulse Mode Mismatch

2025-11-06 09:29:55 Trigger Mode Mismatch

Total [ curent - PREVIOUS /CURVE VIEW
DATA ALARM ”

Figure40: AlarmRecordinformation Screen

Table50 provides an overview of the fields and buttons on the Alarm Information page.

Setting / Button “Icon | escription

Total Displays the total alarm count

Alarm Time Displays the current selected alarm from the list

Next TappingNexttoggles to the next weld with an Alarm in the list
Previous TappingPrevioustoggles to the previous weld with an Alarm in the |

P Tapping theCurve Viewbutton opens the graphical view of the
Curve View |~/CURVE VIEW ppIng . P grap
selected weld with the alarm.

Table50: Alarm Record Page Field Overview
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5.5 Storage Management
TheHi5 Monitor is designed with a SD card slot to allow users to expand the storage capacity of thelthevismrage

Management page allows users to perform the following data storage related functions:

i Clear Database 1 Export DB to Udisk
9 Delete the Curve File  Format SD Card

To Navigate to the Storage Management page from the Monitor pageD£aPA LO@ the footer menu. Then tap
STORAGE MGMid the footer menu.

A summary of each of the functions can be foun@atle51.

Setting / Button Icon Description

Tap thm button to clear the database.
Clear Database Clear Database CONFIRM

A popup box will require you to confirm before executin

Tap the button to clear the weld curve ddia

A popup box will require you to confirm before executin

Tap thm button to export all of the data to a Udis
or USB drive.

Export DB to
Udisk Export DB To Udisk | CONFIRM A popup box will require you to confirm before executin

DO NOT PERFORM ANY OPERATIONS UNTIL
EXPORT IS COMPLETE.

The SD slot on the Hi5 Weld Monitor allows you to
increase the memory size of the devisfter installing a
new SD card, it must be formatted.

Press the Confirm icon, a prompt box will pop up, confi
Format SD Card = ECuEEElEle — again before formatting the SD card.

The confirmation button will change to a grey color duri
the formatting proce. After the process is

complete, thé

icon will return to its original state

Table51: Storage Management Function Overview
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System Manager Page

6 SYSTEM MANAGEMENT

The System Management menus contain the administration options and configuration of the Hi5 Weld Mdretor.
followingmenus allow the user to view the software version, define languages, setup users and passwords.

SYSTEM

To navigate to the System Management menus fromNtoitor Mode, tap thelssss icon.

- MEASURE DATA ALARM
SETUP BAGRAT INFO

Figure41: Footer Menu in Measure Mode

6.1 System Manager Page
The System Manager pagdas the administrator,and it contains the system level settings and passwords for user

types. The Hi5 Weld Monitor supports both raw data collection and thel¥$67 data collection standard for
measuring resistance welding signals.

To Navigate to thepecific settingpage, tap thalesirediconin the footer once you have entered System Management.

FACTORY COMM

CALIBRATE USER UPGRADES MONITOR

Figure42: Footer Menu in Systenvlanagementwith System Manager Screen Selected

Figure43shows the System Manager page.

tion ORIGINAL ™

curve C DETAILED
UPDATE UPDATE UPDATE

o

v e A CAUBRATE  USER  UPGRADES oMM MONITOR

Figure43: System Manager Screen

Table52 defines theiconsand fields in the System Manager page.
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Setting / Button

This displays the current software

Software Version . . .
version of the Hi5 Weld Monitor

20231222-V1.0.52 |

The Language drop down menu allov

Language anguage the user to select the language of the
device Engli® or Chinese)

The Calculation drop down menu
defines the data collection method.

Calculation Calculation  [eAiaGTARReS _
- The options are rafORIGINALGr
ISO17657.

The Curve Output selection defines
the sampling rate and data file size fc
each weld.

1. SIMPLE, is therecommended
mode. The Hi5 Monitor will sample
and store data points for each

Curve Output millisecond of the recording.

2. DETAILERiIs a higher resolution
sampling. 100 data points will be
recorded for each millisecond. This
gives higher resolution of the weld
data. However, the data files are
approximately 100 times larger.

TheSupervisofi.e. administrator)
password is the highedevel

administratorpassword.
Supervisor

Password To change the password, enter the

existing password and new passworc

e UPDATE
then tap
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System Manager Page

TheUserpassword is for users.

- To change the password, enter the

existing password and new passworc

-f
UPDATE then tap

UserPassword

TheCalibrationpassword is for
Calibration rights

Calibration

Password To change the password, enter the

- existing password and new passworc
\ V UPDATE 7
then tap IR

The Password Switch is a toggle swi
that allows the user to enable and

disable the Security Requirements fo
the device.

Password Switch

When the Password switch is disable
(i.e. greyed out)user and supervisor
passwords ar@ot required for the
device

The Password Timeout field defines
the password clock units of minutes.

Password

. After entering the user or supervisor
Timeout

password the password will not be
required for the specified amount of
time.

Table52: System Manager Page Field Overview

6.1.1 User Roles and Passwords
The Hi5 Monitoiis designed to give the users flexibility in defining the password policies for the device. There are three

user types that can have passwords defined in the device as shbabla53.

User Type Description

The Supervisor Password is required for entering the Process, Program
- Supervisor System Setup menus. ’
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System Manager Page

The Supervisor Password is also required for clearing Supervisor Level

Alarms.
User TheUser Password is defined for a machine operator. The User Passwo
only required to clear User Level Alarms.
L The Calibration Password is required to enter the Calibration Menus to
Calibration

calibrate the device

Table53: Users Roles with Passwords

The menu topography with the password requirements is showkigare44. This provides a visual representation of
the User Rolgasswords required to enter the various menus.

WAVEFORM ANALYSIS

HOLD
DISPLAY PULSE DATA
PERIODIC DATA

— MEASURE MODE

- PROCESS SETUP Supervisor Password
— PROGRAM PULSE SETUP

— :ETLI? RER | — ALARM PROGRAM

H PROGRAM PARAMS —|
— ENVELOPE CREATE
— ENVELOPE CURVE

‘— NAMEVIEW

CURVE WAVEFORM

DATA RECORD CURVE PULSE

A CURVE DATA
MONITOR
- DATA DATA QUERY CURVE CONTRAST

MGMT ' | ALARM RECORD
ALARM QUERY

STORAGE MGMT  Supervisor Password

— INFO & Supervisor Or User Password
Supervisor Password
SYSTEM SETUP
FACTORY SETUP
FACTORY SETUP
TEST SETUP

Calibration CURRENT
Password

VOLTAGE

FORCE
CALIBRATE

\SXSTEY DISPLACE
SETUP
RESET
SENSOR
USER
USER
ALARM CLASS

UPGRADES
COMM SETUP

Figure44: Menu Topography with Password Requirements Defined
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6.1.2 Default Password
The Hi5 Monitor is supplied withdefault password for the Supervisor, User, and Calibration Roles as shovablie

54.
User Type Default Password
Supervisor 369369
User 111111
Calibration 159357

Table54: Default Passwords for Roles

6.1.3 Factory Password
The Factory Password is reserved for the manufacturer. This menu is not accessible to users.

6.1.4 Instructions To Update a Password
The instructions to updatthe passwordfor one of the three roles idefined inTable55.

“lcon / Action Description

1 Tap the Return Arrow icon in the Header menu to go the Measure n
screen.
— Tapthe SYSTEM SETUP button in the footer menype in the
2 Supervisor Password to the pop window. After tapping OK, the
screen will change to SYSTEM MANAGER.
In this example, we will update théser Password
3
Tap the textbox next to thdgser Password
UMERIC KEYPAD b4
1 2 3
4 4 5 6 Type the password in the popup keypad and tap enter.
7 8 9
0 DELETE
CANCEL ENTER
Enter the new User Password in the New and Confirm fields.
5
A popup wth keypad will appear. Enter the password and tap enter.
6 UPDATE TapUPDATE
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7 The Operation Successful popup will appear.

8 Verify the Password Switch is ENABLED (i.e. green)

Table55: Instructions to Update Password for a Role

6.2 User Settings Page
The Users Settings page allows the user to define the brightness, screensaver time, and the clock.

To Navigate to th®isplay Settingpage, tap th icon in the footer once you have entered System
Management.

- ALARM RETURN

CLASS

Figure45: Footer Menu in System Management with User Settings Screen Selected

Figure46 shows the User Settings page arable56 defines all the buttons and fields on the page.

- ggggggl

2026

COMFIRM

Figure46: User Settings Page
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escription

The screen brightness level has fix
levels(2-7), and is usually set to
either 6 or 7.

Brightness Level

Screensaver time is the timéor
how long the screen will remain on

Screensaver Tim - — without any user activity

The settable time range is (10
999999) minutes.

) The Clock Settings field can be

2025 Year Month
updated to set the year, month,
Hour Minute SRSt} day, hour, minutes, and seconds.

Confirm Clock Click thdi#=sss88l iconto update the
Clock Settings.

Table56: Display & Date Time Settings Field Overview

Clock Settings
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6.3 Alarm Classification
The Alarm Classification page shows all the alarm types of the device. You can configure the Alarms int two levels:

1. USERi.e.Use) Level
2. SUPERVIS@R. SupervisoyLevel

The classification defines which password is required to clear the Aldrenefore, critical alarms that require
intervention form an engineer or manager can only be cleared bysthBERVISORis prevents operators from
continuingto run after a major alarm hasccurred

ALARM
CLASS

To navigate to the Alarm Classification page from the Users page, sel icon in the footer menu. The User

page is selected in the System menus.

RETURM

Figure47. Footer Menu in System Management withlarm Clas$ettings Screen Selected

Figure48 shows the Alarm Classification screen.

PR 2025-11-24 -
spOoT BB 14:44:03

Welding Time Resistor RMS

Energy Resistor Envelope
Current RMS PEEEE—— \/oltage RMS

Current Envelope Pulse Mode Mismatch
Current Peak Pulse Count Mismatch
Displacement RMS PEEE—— \easurement Type Mismatch
Displacement Envelope

Force RMS

Force Envelope

Envelope Read Failed

Curve Length Mismatch

Specified Number Mismatch

Trigger Mode Mismatch

SYSTEM

Figure48: Alarm Classification Screen
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Table57 shows define the buttons on the Alarm Classification page.

Setting / Button | Icon escription

Tap the Alarm to move, then select the rigt
arrow to move the Alarm to the Manager
Level classification.

Move Right

»

Tap the Alarm to move, then select the rigt
arrow to move the Alarm to the Operator
Level classification.

. RESET
The- button allows theSupervisor

to reset passwords for the Manager and
Operator in the Alarm Classification page.

When thisiconis tapped, it brings the Popu
menubelow to define the password for the
Operator(user)and Supervisor

administrator
Reset Password ( )

User |S\.:)er-: sor

Password

Table57: Alarm Classification Page Icon Overview

Table58 defines the Alarms monitored by the Hi5 Monitor. Each Alarm can be classifiddSsRar SUPERVISO&el
alarm. The classification defines which the password level required to clear each Alarm.

Alarm Name Description

Welding Time | The welding time upper or lower limit has been violated
Energy The energy upper or lower limit has been violated

Current RMS The current RMS upper or lower limit has been violated
Current Envelope The currentenvelopeupper or lower limit has been violated
Current Peak The peak current upper or lower limit has been violated
Resistor RMS The Resistance RMS upper or lower limit has been violated
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Resistor Envelope The Resistance Envelope upper or lower limit has been violated
Voltage RMS The Voltage RMS upper or lower limit has been violated
Displacement RMS The Displacement RMS upper or lower limit has been violated
Displacement Envelope The Displacement Envelope upper or lower limit has been violated
Force Envelope The Force Envelope upper or lower limit has been violated

The Envelope Read Failed alarm signtfiesveld envelope limits are enabled
Envelope Read Failed for the program, but the envelope has not been generated Reffer to the
ENVELOPEGENERATIOBECtion for more information

The Pulse Mode Mismatch alarm signifies a mismatch between the Pulse
defined in the Program Settingsmd the Weld Envelope generatethe user

Pulse Mode Mismatch KFda 3SySNrdiSR I 6StR Sy@gSt213 ¥F¥2N
tAYAGEA Syloft SR 2y (i K3z LANPET N2 NRe il WNIS
the program settings to ensure the Pulse Made@roperly set.

The weld pulse count does not match the expected number of weld pulses

Pulse Count Mismatch Review the Pulse Data Settings for the Weld Program and the selected We
Program.

Curve Length Mismatch Not currently in use

Specified Number Mismatch Not currently in use

The expected trigger does not match recorded weld. Review the Trigger M

Trigger Mode Mismatch for the Weld Program (Current or Force) and the selected Weld Program.

The expected measure type does not match recorded weld. Review the
Measurement Type Mismatch  Measure Type for the current Program (AC / DC / CD) and the selected
Program.

Table58: Alarm List & Definitions

6.4 Software Upgrade
The Hi5 Weld Monitor is designed to be able to update the operating software in the field using the USB port. This

allows software updates and improvements to be loaded onto your device.

UPGRADES

To Navigate to the SysteBetupManager page, tap th icon in the footer once you have entered System
Management.

SYSTEN ACTOR a— - COMM S—

Figure49: Footer Menu in System Management with Upgrades Screen Selected

The Software Updates screen is showFigure50.
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eNTRaON

List of USE stick files

Curve

curvesnvelope

curvesamplebakl

database

miedia

parameters

Selcted Fie

UPGRADE

SYSTEM  CRACTORY e usen (T e MoNToR

SETUF SETUP

Figure50: Software Updates Screen

The steps to update the software on the Hi5 Weld Monitor are definéichinie59.

Step Icon / Action Description

Insert USB drive into the Hi5 Weld Monitor with tr
hrc650.tar.bz2 softwarepdate

Navigate to the Software Updates page by clickin

2 the: icon in the footer menu in System

Management

3 List of usb stick files Tap the hrc650.tar.bz2 file to select in the prograr
list.

’ Veriy the rceso.tarbz2 fl s selectec
5 Tap th icon to update the software

After the pop up stating the upgrade is complete,
6 Restart after Confirmation Popup restart the Hi5 Weld Monitoby cycling the power
off and on.

Table59: Software Update Instructions
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6.5 Network Settings
The Hi5 Weld Monitor has the capability to communicate with external devices via ethernet and serial poaloWwkis

the device to send result of each weld to an external device. When using http communication, the remote server and
slave communication switch must be configured.

COMM SET

To Navigate to thé&etwork Settingpage, tap thd
Management.

icon in the footer once you have entered System

SYSTEN ACTOR e . e . e
:r[ -T.F|H F.___ ]I- :W CALIBRATE USER UPGRADES “ MONITOR

Figure51: Footer Menu in SysterSetupwith Network (Comms)Settings Screen Selected

Figure52 shows the Network Settings page.

SYSTEM FACTORY
SETUS SETUP

CALIBRATE

Figure52: Network Settings Screen

Table60 provides an overview of the buttons and fields on the Network Settings screen.
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Setting /
Button

The network type dropdown menu allowise userto

_II\_I;;v‘;/ork Network Type select the communication type. The options &8485,
Ethernet or 4G
The IP address is required for Ethernet communicatior
and 4G communication.

P I

Address

Type the desired value and t to set the IP
address.

The default gateway can be der Ethernet
communication and 4G communication. This field can

left blank.
Gateway m - : . I

Type the desired value and t to set the default
gateway.

The DNS can be setr Ethernet communication and 4G
communication. This field can be left blank.

DNS '- . . . I

Type the desired value and t to set the default
gateway.

The Http Address is the remote Http Server used to
receive the POST requests.

After entering the Https Address of the target server,

Http EPAGKRZER | o 1s V] iy click th- iconto test the communication is
Address [oemaur] | s normal. A popup will appear with a message stating th
communication is normal or abnormal.

Once normal communication has been established, ta

SET

the icon.
Http . . .
DevicelD The Http devicdD number defines the device number
when the Hi5 Weld Monitor is used as an Http slave
Number
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The Http Slave Communication switch enables and
disables Http Slave Mode.

Http

Slave L . .

Switch When the function is enabled, the device will send the
weld data to the remote Http server via Http protocol
after each weld is complete.

The Slave Address is set for RS8BRIAL

Slave CONFIGURATION

Address _7
Enter the desired value and tap t icon.

RS485 The RS485 settings are default and are not editable.

Data These are visible to the user for establishiing

Settings communicationconnection with an external device.

Table60: Network Settings Page Field Overview

6.6 Factory Settings
The Factory Settings pagefor the manufacturer. This page is not accessible by users.
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6.7 SensomModel Settings
In the System Setumenu, the sensors typean be configured. This allows you to set thegeof the force sensor,

units of measure foforce, force sensor type, and theesolutionof the displacement sensors. The user can also enable
and disable sensors for measurement. If you decide not to measure a certain signal it can be disabled.

To navigate to the Sensor pag®u will need the Supervisor and Calibration passwords to access the Sensor Menu.
Follow the steps defined ifiable61to navigate to the Sensor page.

Description

1 SYETEM From the Monitor page, tap th8ystem Setup
— icon in the footer menu.

User .

2 Password sseses Enter theSupervisompassword and taoK
3 CALIBRATE Tap theCalibrateicon in the footer menu

User .

4 Enter theCalibrationpassword and taoK

Password sessss

5 m Tap theSensoricon in the footer menu

Table61: Navigation Instructions to Sensor Model Settings Page

Figure53shows the Sensor page
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eNTRON HOLD .
Force Range Force Unit

Faorce Sensor Type
Upper Disp Sensor Lower Disp Sensor \.’Dltage Sensor

Current Sensor

Force Sensor

Upper Disp Sensor

Lower Disp Sensor

CURRENT VOLTAGE FORCE DISPLACE

Figure53: Sensor Screen in Factory Settings

Table62 provides an overview of the buttons and fields on the Sensor screen.

Setting / Button Description

TheForce Rangeéefines the maximum
value of the of théorce sensor connected t
the Hi5 Weld Monitor.

The drop down contains the following

ForceRangekN Force Range options:
T 2kN
T 10kN
T 50kN
T 20N

Defines the Unit of Measure for the force
measuremenihe options are:

ForceUnit kN 1 kN (Kilonewtons)
1 Ibf (Pound-force) see below.

1 kgf (Kilogram -force) see below.
2200bf WV

The Force Range defines the maximum
value of the of théorce sensor connected t
the Hi5 Weld Monitor.

ForceRange Ibf Force Range
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The drop down contains the following

options:
1 450 Ibf
1 2200 Ibf
1 11000 Ibf
1 45000 Ibf

The Force Range defines the maximum
value of the of théorce sensor connected t
the Hi5 Weld Monitor.

The drop down contains the following
Force Range kgf Force Range options:
1 200 kgf

T 1000kgf
T 5000kgf
T 20000kgf

The Hi5 Weld Monitor is compatible with
two types offorce sensors. The options are
1 Difference Differential signa)

ForceSensor Type Force Sensor Type 1 Analog

The two types of sensors are wired
differently. Refer to th€ORCECONNECTION
for more information.

The Hi5 Weld Monitor supports three type
of encoder sensors and analog type
displacement sensors. The types of
displacement sensors are:

Upper f 5¢ nipulse
Displacement Upper Disp Sensor T 10Ce m pulse
Sensor 1 50 n pulse
1 Analog
1 2.5 nipulse
1 25 m pulse

The Analog sensor requires calibration.
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Note:

1. The analog sensors require both ADC
displacement calibration, while the encod
sensors only require displacement
calibration.

2. Since the Hi5 weld monitor uses A and
signals from the encoder sensor, the sele
resolution is ¥ of the actual resolutioh
thesensor For exampl e,
selected on the Hi5 weld monitor, the
encoder sensor is required to have 20
em/ pul se resolutior

The Hi5 Weld Monitor supportive types
of encoder sensors and analog type
displacement sensors. The types of
displacement sensors are:

5¢ mi pulse
10e m pulse
50 m pulse
Analog

=A =4 =4 =4

The Analog sensor requires calibration.

- Sum/pulse
Lower Disp Sensor Note:

1. The analog sensors require both ADC
displacement calibration, while the encod
sensors only require displacement
calibration.

Lower
Displacement
Sensor

2. Since the Hi5 weld monitor uses A and
signals from the encoder sensor, the sele
resolution is ¥4 of the actual resolutioh
thesensor For exampl e,
selected on the Hi5 weld monitor, the
encoder sensor is required to have 20
em/ pul se resolutior

Upper Requires thé&Jpper Displacement Sensor

Displacement vy 0ip cait coure SRS to be set tatnalog.

Calibration Count
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The Up Disp Cali Count defines the numk
of rows in the calibration table. The numb
can range from 2 to 5 points

Requires thé&Jpper Displacement Sensor
to be set t&\nalog.

The ADC value is read from the

Cal,

U ADC  Value R displacement sensor when tappin

Upper Paint — CALIBRATE SAE/IPLE pping

Displacement o SAMPLE '

Calibration Table 1 (N SAMPLE TheValue (mm)is entered by the user
based on the reference displacement sen
reading. SeANALOGDISPLACEMENIENSOR
CaLIBRATIOMection for more information.
Requires thé.ower Displacement Sensor
to be set t&\nalog.

Lower

Displacement w Disp Cail Con 2 . . . .

P Low Disp Cail Count - TheLow Disp Cali Count defines the

Calibration Count number of rows in the calibration table. Tk

number can range from 2 to 5 points

Requires thé.ower Displacement Sensor
to be set t&Analog.
Cal, N The ADC value is read from the

- ADC alue CALIERATE . .
Lower Point (mm) displacement sensor when tapping
Displacement o N (E cAvieie SAMPLE.

Calibration Table 1 (N SAMPLE

TheValue (mm)is entered by the user
based on the reference displacement sen
reading. SeANALOGDISPLACEMENSENSOR
CaLIBRATIOMSection for more information.

Table62: Sensor Model Settings Page Overview
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6.7.1.1 Analog Displacement Sensor

When theHi5 Monitor is configured to use amalog displacement sensdhe displacementalibration values will
appear on theSensoiscreenas shown irFigureb4. The Analog Displacement Sensor must be calibrated. The
instructions to calibrate the Analog Displacement Sensor can be found Anleg Displacement Sensor Calibration
Section

eNTRON

Force Range Force Unit
Force Sensor Type

Upper Disp Sensor Lower Disp Sensor BRI Voltage Sensor

Up Disp Cail Count - @

Cal Force Sensor

Point Al \falue\ CALIBRATE
(mm)

2 — i Upper Disp Sensor @
1 _ 0.00 SAMPLE

Lower Disp Sensor @

Figure54: Analog Displacement Calibration Parameters

Analog Displacement Sensor Limited to One
s~ The Hi5 Monitor can only accommodate a single analog displacement sensor. If you
@ need to measure displacement on the upper and lower electrode of the welding
- machine, you must use an encoder type sensor. SegiireNGDIAGRAMfOr more
information.
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7 CALIBRATION

The Hi5 Weld Monitor is designed to be mounted to a specific piece of equipment and utilize an array of sensors to
record measurements. Therefore, the unit can be calibrated in the field against external calibration devices to ensure
the measurements recded are accurate.

7.1 Current
Weld Current is one of the most critical resistance welding parameters. It is critical that the weld current is calibrated

prior to use to ensure accurate measurements.
\ ! U .
_@_ Calibrate Current Before Use
— The Current must be calibrated before using the Hi5 Weld Monitor

4

The Current Calibration procedure is defined able63. Since the Hi5 Weld Monitor has two calculation modes (i.e.,
ORIGINAL and 1ISO17657) and each calculation mode has five ranges (i.e., 6kA, 20kA, 60kA, 200kA, atlie1i@®OkA)
configurations are individually calibrated by the factory. The Hi5 Meter can also be calibrated by users. On site
calibration requires a reference meter.

Step Icon / Action

Tap the Return Arrow icon in the Header menu tocgbe
Measure mode screen.

Tap the SET UP icon on the footer menu to enter the Se
Pages.

SELECT MODE OPTION: (® PROGRAM

ChoosePROGRAM for SELECT MODE OPTION. Next,

3 PROGRAM type in the program number that is going to be used for {
Hi5 monitor Current Calibration.
Program Number: _

In this example program 0 is selected. TapRROGRAM
iconin the footer menuThen type in the Supervisor

4 . .
Passwordn the popup window. After tapping OK, the
screen will change to EDIT PROGRAM SETTINGS.

5 Configure the parameters for current calibrati®ee the

examples below.

6 Prg Number Set theProgram Number to be identical to that in Step 3.
7 VR YT [ Single ™ Set the Puls&lodeto Single.
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Set the measurement type (AQC, or CD) based on the
machinewelding processvherethe Hi5 Weld Monitor is

8 Measure Type installed on.
Note: For AC welding, the frequency must be set

9 Trigger Mode Set the Trigger Mode to Current
Current Sync andCurrent End should bedentical to

1 Current Sync i % Current End 5.0 %

0 all . CH. those on theeferencecurrentmeter.

11 PULSE PERIOD DATA SETTINGS | Tap th to naVigate to thPULSE
SETTINGS page
Set the Star€yc, EndCyc, and Weld Timeo be identical
to those on the reference meter.

12 = Note:

1 For consistent calibration results, please ensurevée

control welds at least 100 ms during the calibration proce

13 - Tap theReturn Arrow in the header meno return to the
MEASURE page
Tap theSYSTEM SETUP button in the footer menu. Ther

14 type in the Supervisor Password to the-pppwvindow.

S After tapping OK, the screen will change to SYSTEM
MANAGER.
m Set the Calculation (i.e., ORIGINAL or ISO17657) to be

15 ORIGINAL i i
identical to that on the reference meter.
Tap theCALIBRATE button in the footer menThen y/pe

16 CALIBRATE in the Calibration Password to the pap window. Then,
tap OK.

17 Tap theSENSORDbutton in the footer menu.

18 Enablethe Current Sensor.

Current Sensor o
- -

19 Tap thd button in the footer tdisplay the current
calibration screen (sdggurebb)

20 Set 1tThe 6c}ilg‘bratlonange The available options are
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20KA
60KA
200KA
1000KA

= =4 -4 =

Note:

1. To ensure accurate calibration, we recommend choos
calibration range approximating the max weld current.

2. After calibration, the calibrated range will be used by ¢
programs.

21

Calibrate Points

Set thenumber of calibration points in the calibration tabl

Note:

1. The calibration points can be chosen between 11 and
2. We recommend dividing the max weld current by the
number of calibration points to determine the current
increment. For instance, if the max current of the weld
control is 11kA and the number of calibration points is 1:
the weld current should incredsg 1kA per calibration
point.

22

" START

TapSTART to begin the calibration procesSsheSTART
icon will change t&8TOP.

23

Cal.
Point ADC Current(kA)

1 (O OXEl (o

The calibration will start in th&rst row of the calibration
table.Tap theOFF button to change it tON and then tap
the ACQUIRE button to capture the ADC value at 0 KA.
Next, tap théON button to change it t&FF. The first
calibration point is finished.

24

4344 1.05

Move to the second row of the calibration tafilap the
OFF button to change it t&N. Next, increase the weld
current and fire the weld control. The ADC value at the
second row will be automatically updated. Next, type in t
reference meteros weld cu
Current(kA) textbox. Then ta®N to change it t@FF.
The second calibration point is finished.

25

Repeat Ste@4 until the number of calibrated points reach
the value defined in th ALIBRATE POINTS field.

26

TapSTOPto stop the calibration procedure.

Table63: Current Calibration Instructions
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After the current calibration, the graphical view will show therentcalibration for your machine. An example is shown
in Figureb5.
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Figure55: Current Calibration Screen

7.1.1 Reset Current Calibration
The user can reset th@urrentCalibration setting$or the current range (6KA, 20KA, 60KA, 200KA, 1d80ANtering

the superuser password in thieesetData field and tappinW.

Reset Data

B covrrv

Figure56: Reset Data in Current Calibration Screen

7.2 Voltage
WeldVoltageis one of the most critical resistance welding parameters. It is critical that thewsélheis calibrated

prior to use to ensure accurate measurements.

S CalibrateVoltageBefore Use
@ TheVoltagemust be calibrated before using the Hi5 Weld Monitor

TheVoltageCalibration procedure is defined Trable64. The Hi5 Weld Monitor has two ranges for voltage (20V and
60V).The two ranges should be calibrated separately. During voltage calibrat@,mower supplgnd a reference
voltage meterarerequired.

Icon / Action
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Tap the Return Arrow icon in the Header menu to go the
Measure mode screen.

- Tapthe SYSTEM SETUP button in the footer mendype in
2 P the Supervisor Password to the pgpwindow. After tapping
OK, the screen will change to SYSTEM MANAGER.

Tap theCALIBRATE button in the footer menype in the

3 CALBRATE Calibration Password to the pop window. Then, tap OK.

Tap theSENSORDbutton in the footer menu.

Enablethe VOLTAGE SENSOR.

Voltage Sensor

Tap theVOLTAGE button in the footer menio enter the

VOLTAGE . . .
6 e voltage calibration screen (Please Bagire57)

—
Hil B E B
()

Set the calibration range. The available options are:

1 20v
1 60v
7 20V v Note:

1. To ensure accurate calibration, we recommend choosir
calibration range approximating the max weld voltage.

2. After calibration, the calibrated range will be used by all
programs.

Set the number of calibration points.

Note:

1. The calibration points can be chosen between 2 and 4.

8 M 2. We recommend dividing the max wefdltage by the
number of calibration points to determine the voltage

increment. For instance, if the max voltage of the DC pow

supply is 20V and the number of calibration points is 4, th

DC power supply output voltage should increase by 5V pe
calibraton point.

Tap theSTART to begin the calibration process. TBEART

o will change toSTOP.
The calibration will start at the first roef the calibration
10 Voltage(V) table. Tap th®©FF to change it t®N. The ADC value at the

["OFF first row will be automatically updated. Next, type in the
reference vol ttatheeaighttextbexradds

Copyright ©2025 Heron Technologiesd/or its affiliates and ENTRON Controfsl rights reserved

107| Page

(]F HERON TECH Product Model: Hi5 Weld Monitor
May 26| Version 7002921



CALIBRATION

Voltage

then tap th®©N to change it t®FF. The first calibration
point is then finished.

Move to the second row of the calibration table. TagQR€&

to change it t@N. Next, increase t
output voltage. The ADC value at the second row will be
11 2 5.00 "OFF automatically updatedNext, type in theeference voltage

me t e r 0O stotheegighttéxtbhax, and then tap D&l to
change it tdDFF. The second calibration point is then

finished.

12 Repeat Stefu1 until the number of calibrated points reache
the value defined in theALIBRATE POINTS field.

13 Tap STORo stop the calibration procedure.

Table64: Voltage Calibration Instructions

After the voltage calibration is complete, the graphical view will showtiigecalibration for your machine. An
example is shown iRigure57.

= Voltage(V)

P:lnt ADC
- 000 ]
o ]
100 ]

s O OB

CONFIRM

6,000 l_.iIIIII 18,000

CURRENT - FORCE  DISPLACE RESET

Figure57: Voltage Calibration Screen

7.2.1 Reset Voltage Calibration
The user can reset théoltageCalibration settings for the voltage range (20V and 60V) by entering the superuser

password in thdResetData field and tappinm.

Reset Data

B covrrv

Figure58: Reset Data in Voltage Calibration Screen
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7.3 Force
WeldForceis one of the most critical resistance welding parameters. It is critical that thefarelelis calibrated prior to

use to ensure accurate measurements.

!
_@_ CalibrateForceBefore Use
=/~  TheForcemust be calibrated before using the Hi5 Weld Monitor

’

Theforcecalibration procedure is defined ifiable65. The Hi5 Weld Monitor has four ranges force (2KN, 10KN,
20KN, and 50KN). The calibration procedure requires an externafevelgaugdo correlate the internally measured
values to theforce measured by the external device.

Step Icon / Action Description

1 Tap the Return Arrow icon in the Header menu to go the
Measure mode screen.
- Tapthe SYSTEM SETUP button in the footer mendype in
2 the Supervisor Password to the agowindow. After tapping
OK, the screen will change to SYSTEM MANAGER.
Tap theCALIBRATE button in the footer menType in the
3 CALIBRATE . . .
Calibration Password to the pop window. Then, tap OK.
4 m Tap theSENSORDbutton in the footer menu.

Enablethe FORCE SENSOR
5 Force Sensor ®

Tap theFORCE button in the footer to enter the calibration
menus

6 FORCE

Set the calibration range. The available options are:
9 If the force unit is kN:
0 2kN
o 10kN
0o 50kN
0 200kN
9 |If the force unit is Ibf;
0 450 Ibf
0 2200 Ibf
0 11000 Ibf
0 45000 Ibf
9 If the force unit is kgf:
0 200 kgf
o 1000 kgf
o 5000 kgf
o0 20000 kgf

7 Range 2KN
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Note:

1. To ensure accurate calibration, we recommend choosir
calibration range approximating the max weld force.

2. After calibration, the calibrated range will be used by al
programs.

Set the number of calibration points.

Note:

1. The calibration points can be chosen between 2 and 6.
2. We recommend dividing the max weld force by the nun
of calibration points to determine the force increment. For
instance, if the max weld force is 2kN and the number of

calibration points is 4, the force should increase by 0.5kN
calibration point

Tap theSTART to begin the calibration process. The
START will change toSTOP.

The calibration will start at the first roof the calibration
table. Tap th®©FF to change it t®N. The ADC value at the
first row will be automatically updated. Next, type in the
reference welealingatthe rigle texgbax) anc
then tap th®©N to change it t®FF. The first calibration
point is then finished.

10

Move to the second row of the calibration table. TapaR€&
to change it t®N. Next, increase theeld force.The ADC
value at the second row will be automatically updatéskt,
typeinther ef er ence wel d ftthe rgkt
textbox, and then tap tl@N to change it tdFF. The seconc
calibration point is then finished.

11 5461 0.33

Repeat Stef1 until the number of calibrated points reache
the value defined in the ALIBRATE POINTS field.

13 ~ sToP Tap STOPto stop the calibration procedure.

Table65: Force Calibration Procedure

12

After theforce calibration is complete, the graphical view will show fbece calibration for your machine. An example
is shown irFigure59.
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ENTRON [ How |
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: CENN (ENE
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oo
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; o
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) OGN O

&7
33
00
&7

CONFIRM

6,000 12000
CURRENT = VOLTAGE - DISPLACE

Figure59: ForceCalibration Screen

7.3.1 ResetForceCalibration
The user can reset thalibration settings for thdorcerange (XN, 10KN, 20KAnd50KN by entering the superuser

password in théResetData field and tappinm.

CONFIRM

Figure60: Reset Data ifrorceCalibration Screen
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7.4 Displacement

The Displacement Calibration procedure is only available with Analog Displacement Sensors. Refsnsadiee
DispLACEMENIENSORsection for instructions. The encoder style Displacement Sensors are absolute and do not require
calibration.

7.4.1 Analog Displacement Sensor Calibration
The steps to calibratthe upper analog displacement sensor are define@iable66. The same calibration procedure can

be applied to the lower displacement sensor. During ADC calibration, a reference displacement sensor is required to
correlate the ADC output of the analog displacement sensor with the physical measurement.

con / Action Description

r Disp Se . . . . .
Upper Disp Sensor (il Verify the desired displacement sensor is enabled in the Sens

1 Switch Configuration. This can be found on 8 STEM
Lower Disp Sensor Q) SETUP -> CALIBRATE -> SENSORpage
2 Upper Disp Sensor Verify the desired displacement sensor is sétrtalog

The calibration will start at the first row in the O position of the
ADC calibration table. When tapping t button the ADC

4 o] value will be automatically updated to the left textbox. Next, ty

in themeasurement fromthree f er ence di spl &
readingin the Value (mm) text box:he first calibration point is
then finished.

3 e ; o Set the number of calibration poimenging between 2 and 5
p Disp Cail Count points.

Move to the second row of the ADC calibration table. Drag the
magnet on the analog displacement sensor at-dgfired

c direction. Next, tap thEMMaHl button the ADC value will be

automatically updated to the left textbdype in themeasurement
fromther ef erence di spl adnghm¥aiue s
(mm) text box The second calibration point is then finished.

Repeat Steps until the number of calibrated points reaches the
value defined in thi ARk field.

CALIBRATE [N —
7 CALIBRATE Tap- to finish the ADC calibration procedure.

Table66: Analog Displacement Sensor Calibration

7.4.2 Displacement Calibration
Both analog and encoder displacement sensors require displacement calibration, which is for configuring the electrode

origin and the electrode reference locatidrigure61 shows the displacement calibration screen, where the left portion
is for the upper displacement sensor, while the right portion is for the lower displacement sensor.
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Figure61: Displacement Calibration Screerset Electrode Reference Position

Table67 defines the displacement calibration procedure for the upper displacement sensor. The same calibration
procedure can be applied to the lower displacement sensor.

con / Action

Upper Disp Sensor . . . . .
PP P SEnso o Verify the desired displacement sensor is enabled in

Sensor Switch Configuration. This can be found on tr
Lower Disp Sensor Q) SYSTEM SETUP-> CALIBRATE ->SENSORpage

Verify the desired displacement sensor is set to the
correct value.

Analog sensors require calibration prior to the next
step. See SectioANALOGDISPLACEMENIENSOR
CaLiBRATIOHiOr more information.

Navigate to thd®isplacement Calibration padsy
tapping theDISPLACE icon in the footer menu.

Open the electrode on the machine, and then tap

to set the electrode origin.

5 The Up Realtime Value will change to zero
automatically.
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