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THANK YOU FOR SELECTING
A QUALITY PRODUCT BY
LINCOLN ELECTRIC.

PLEASE EXAMINE CARTON AND EQUIPMENT FOR
DAMAGE IMMEDIATELY

When this equipment is shipped, title passes to the purchaser
upon receipt by the carrier. Consequently, claims for material
damaged in shipment must be made by the purchaser against the
transportation company at the time the shipment is received.

SAFETY DEPENDS ON YOU

Lincoln arc welding and cutting equipment is designed and built
with safety in mind. However, your overall safety can be increased
by proper installation ... and thoughtful operation on your part.

DO NOT INSTALL, OPERATE OR REPAIR THIS EQUIPMENT
WITHOUT READING THIS MANUAL AND THE SAFETY
PRECAUTIONS CONTAINED THROUGHOUT. And, most importantly,
think before you act and be careful.

/\ WARNING

This statement appears where the information must be followed
exactly to avoid serious personal injury or loss of life.

/\ CAUTION

This statement appears where the information must be followed
to avoid minor personal injury or damage to this equipment.

iii A

KEEP YOUR HEAD OUT OF THE FUMES.

DON’T get too close to the arc.
Use corrective lenses if necessary
to stay a reasonable distance
away from the arc.

READ and obey the Safety Data
Sheet (SDS) and the warning label
that appears on all containers of
welding materials.

USE ENOUGH VENTILATION or
exhaust at the arc, or both, to

keep the fumes and gases from
your breathing zone and the general area.

IN A LARGE ROOM OR OUTDOORS, natural ventilation may be
adequate if you keep your head out of the fumes (See below).

USE NATURAL DRAFTS or fans to keep the fumes away
from your face.

If you develop unusual symptoms, see your supervisor.
Perhaps the welding atmosphere and ventilation system
should be checked.

WEAR CORRECT EYE, EAR &
BODY PROTECTION

PROTECT your eyes and face with welding helmet
properly fitted and with proper grade of filter plate
(See ANSI 749.1).

PROTECT your body from welding spatter and arc
flash with protective clothing including woolen
clothing, flame-proof apron and gloves, leather
leggings, and high boots.

PROTECT others from splatter, flash, and glare
with protective screens or barriers.

IN SOME AREAS, protection from noise may be appropriate.
BE SURE protective equipment is in good condition.

Also, wear safety glasses in work area g 9

AT ALL TIMES.

SPECIAL SITUATIONS

DO NOT WELD OR CUT containers or materials which previously

had been in contact with hazardous substances unless they are
properly cleaned. This is extremely dangerous.

DO NOT WELD OR CUT painted or plated parts unless special
precautions with ventilation have been taken. They can release
highly toxic fumes or gases.

Additional precautionary measures

PROTECT compressed gas cylinders from excessive heat,
mechanical shocks, and arcs; fasten cylinders so they cannot fall.

BE SURE cylinders are never grounded or part of an
electrical circuit.

REMOVE all potential fire hazards from welding area.

ALWAYS HAVE FIRE FIGHTING EQUIPMENT READY FOR
IMMEDIATE USE AND KNOW HOW TO USE IT.
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SAFETY

SECTION A:

WARNINGS

CALIFORNIA PROPOSITION 65 WARNINGS

WARNING: Breathing diesel engine exhaust
exposes you to chemicals known to the State

of California to cause cancer and birth defects,
or other reproductive harm.

e Always start and operate the engine in a
well-ventilated area.

e [fin an exposed area, vent the exhaust to the outside.
¢ Do not modify or tamper with the exhaust system.
¢ Do not idle the engine except as necessary.

For more information go to
www.P65 warnings.ca.gov/diesel

WARNING: This product, when used for welding or
cutting, produces fumes or gases which contain
chemicals known to the State of California to cause
birth defects and, in some cases, cancer. (California
Health & Safety Code § 25249.5 et seq.)

& WARNING: Cancer and Reproductive Harm
www.P65warnings.ca.gov

ARC WELDING CAN BE HAZARDOUS. PROTECT
YOURSELF AND OTHERS FROM POSSIBLE SERIOUS
INJURY OR DEATH. KEEP CHILDREN AWAY.
PACEMAKER WEARERS SHOULD CONSULT WITH
THEIR DOCTOR BEFORE OPERATING.

Read and understand the following safety highlights. For
additional safety information, it is strongly recommended
that you purchase a copy of “Safety in Welding & Cutting -
ANSI Standard Z49.1” from the American Welding Society,
P.0. Box 351040, Miami, Florida 33135 or CSA Standard
W117.2. A Free copy of “Arc Welding Safety” booklet E205
is available from the Lincoln Electric Company, 22801

St. Clair Avenue, Cleveland, Ohio 44117-1199.

BE SURE THAT ALL INSTALLATION, OPERATION,
MAINTENANCE AND REPAIR PROCEDURES ARE

1.e.

1.f.

1.0.

1.h.

1.0,

1.

1.k

1.1

with hot engine parts and igniting. Do not spill fuel when filling
tank. If fuel is spilled, wipe it up and do not start engine until
fumes have been eliminated.

. Keep all equipment safety guards, covers -

and devices in position and in good repair.
Keep hands, hair, clothing and tools away
from V-belts, gears, fans and all other
moving parts when starting, operating or
repairing equipment.

\‘\

In some cases it may be necessary to remove safety guards to
perform required maintenance. Remove guards only when
necessary and replace them when the maintenance requiring
their removal is complete. Always use the greatest care when
working near moving parts.

Do not put your hands near the engine fan. Do not attempt to
override the governor or idler by pushing on the throttle control
rods while the engine is running.

To prevent accidentally starting gasoline engines while turning
the engine or welding generator during maintenance work,
disconnect the spark plug wires, distributor cap or magneto wire
as appropriate. §

To avoid scalding, do not remove the radiator
pressure cap when the engine is hot.

Using a generator indoors CAN KILL YOU IN
MINUTES.

Generator exhaust contains carbon monoxide. This is a poison
you cannot see or smell.

NEVER use inside a home or garage,
EVEN IF doors and windows are open.
Only use OUTSIDE and far away from
& @9

windows, doors and vents.

1.m. Avoid other generator hazards. READ

MANUAL BEFORE USE.

PERFORMED ONLY BY QUALIFIED INDIVIDUALS.

& FOR ENGINE POWERED
EQUIPMENT.

1.a. Turn the engine off before troubleshooting

and maintenance work unless the
maintenance work requires it to be running.

A
o °)

1.b. Operate engines in open, well-ventilated areas or vent the engine

exhaust fumes outdoors.
“L

1.c. Do not add the fuel near an open flame welding
arc or when the engine is running. Stop the
engine and allow it to cool before refueling to
prevent spilled fuel from vaporizing on contact

2..

2.b.

2.C.

2.d.

ELECTRIC AND 9
MAGNETIC FIELDS MAY b

BE DANGEROUS 1%\‘\*

Electric current flowing through any conductor

causes localized Electric and Magnetic Fields (EMF).
Welding current creates EMF fields around welding cables
and welding machines

EMF fields may interfere with some pacemakers, and
welders having a pacemaker should consult their physician
before welding.

Exposure to EMF fields in welding may have other health effects
which are now not known.

All welders should use the following procedures in order to
minimize exposure to EMF fields from the welding circuit:

2.d.1. Route the electrode and work cables together - Secure
them with tape when possible.

Never coil the electrode lead around your body.

Do not place your body between the electrode and work
cables. If the electrode cable is on your right side, the
work cable should also be on your right side.

Connect the work cable to the workpiece as close as pos-
sible to the area being welded.

2.d.2.
2.d.3.

2.d.4.

2.d.5. Do not work next to welding power source.

Safety 02 of 04 - 10/08/2021



SAFETY

A

3.a.

3.b.

3.c.
3.d.

3.e.

3f

3.0.
3.h.

3.i.

3.

ELECTRIC SHOCK
CAN KILL.

The electrode and work (or ground) circuits are

electrically “hot” when the welder is on. Do

not touch these “hot” parts with your bare skin or wet clothing.
Wear dry, hole-free gloves to insulate hands.

Insulate yourself from work and ground using dry insulation.
Make certain the insulation is large enough to cover your full area
of physical contact with work and ground.

In addition to the normal safety precautions, if
welding must be performed under electrically
hazardous conditions (in damp locations or while
wearing wet clothing; on metal structures such as
floors, gratings or scaffolds; when in cramped
positions such as sitting, kneeling or lying, if there
is a high risk of unavoidable or accidental contact
with the workpiece or ground) use the following
equipment:

¢ Semiautomatic DC Constant Voltage (Wire) Welder.

¢ DC Manual (Stick) Welder.

¢ AC Welder with Reduced Voltage Control.

In semiautomatic or automatic wire welding, the electrode,
electrode reel, welding head, nozzle or semiautomatic welding
gun are also electrically “hot”.

Always be sure the work cable makes a good electrical
connection with the metal being welded. The connection should
be as close as possible to the area being welded.

Ground the work or metal to be welded to a good electrical (earth)
ground.

Maintain the electrode holder, work clamp, welding cable and
welding machine in good, safe operating condition. Replace
damaged insulation.

Never dip the electrode in water for cooling.

Never simultaneously touch electrically “hot” parts of electrode
holders connected to two welders because voltage between the
two can be the total of the open circuit voltage of both
welders.

When working above floor level, use a safety belt to protect
yourself from a fall should you get a shock.

Also see Items 6.c. and 8.

4.a.

4.b.

4.c.

< e AL ARCRAYSCANBURN. _ {éﬁ

Use a shield with the proper filter and cover plates to protect your
eyes from sparks and the rays of the arc when welding or
observing open arc welding. Headshield and filter lens should
conform to ANSI Z87. | standards.

Use suitable clothing made from durable flame-resistant material
to protect your skin and that of your helpers from the arc rays.

A

5.a.

5.b.

5.c.

5.d.

5.e.

5.1.

Protect other nearby personnel with suitable, non-flammable
screening and/or warn them not to watch the arc nor expose
themselves to the arc rays or to hot spatter or metal.

FUMES AND GASES

CAN BE DANGEROUS. 3
Welding may produce fumes and gases . 0
hazardous to health. Avoid breathing these =
fumes and gases. When welding, keep your head out of the fume.
Use enough ventilation and/or exhaust at the arc to keep fumes
and gases away from the breathing zone. When welding
hardfacing (see instructions on container or SDS)
or on lead or cadmium plated steel and other
metals or coatings which produce highly toxic
fumes, keep exposure as low as possible and
within applicable OSHA PEL and ACGIH TLV limits
using local exhaust or mechanical ventilation
unless exposure assessments indicate otherwise.
In confined spaces or in some circumstances,
outdoors, a respirator may also be required.
Additional precautions are also required when
welding
on galvanized steel.

The operation of welding fume control equipment is affected by
various factors including proper use and positioning of the
equipment, maintenance of the equipment and the specific
welding procedure and application involved. Worker exposure
level should be checked upon installation and periodically
thereafter to be certain it is within applicable OSHA PEL and
ACGIH TLV limits.

Do not weld in locations near chlorinated hydrocarbon vapors
coming from degreasing, cleaning or spraying operations. The
heat and rays of the arc can react with solvent vapors to form
phosgene, a highly toxic gas, and other irritating products.

Shielding gases used for arc welding can displace air and cause
injury or death. Always use enough ventilation, especially in
confined areas, to insure breathing air is safe.

Read and understand the manufacturer’s instructions for this
equipment and the consumables to be used, including the
Safety Data Sheet (SDS) and follow your employer’s safety
practices. SDS forms are available from your welding
distributor or from the manufacturer.

Also see item 1.b.
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A

6.a.

6.b.

6.c.

6.d.

6.e.

6.f.

6.9.

6.h.

6.l.

6.

WELDING AND CUTTING
SPARKS CAN CAUSE
FIRE OR EXPLOSION.

Remove fire hazards from the welding area. If

this is not possible, cover them to prevent the welding sparks
from starting a fire. Remember that welding sparks and hot
materials from welding can easily go through small cracks and
openings to adjacent areas. Avoid welding near hydraulic lines.
Have a fire extinguisher readily available.

N

Where compressed gases are to be used at the job site, special
precautions should be used to prevent hazardous situations.
Refer to “Safety in Welding and Cutting” (ANSI Standard Z49.1)
and the operating information for the equipment being used.

When not welding, make certain no part of the electrode circuit is
touching the work or ground. Accidental contact can cause
overheating and create a fire hazard.

Do not heat, cut or weld tanks, drums or containers until the
proper steps have been taken to insure that such procedures
will not cause flammable or toxic vapors from substances inside.
They can cause an explosion even though they have been
“cleaned”. For information, purchase “Recommended Safe
Practices for the Preparation for Welding and Cutting of
Containers and Piping That Have Held Hazardous Substances”,
AWS F4.1 from the American Welding Society

(see address above).

Vent hollow castings or containers before heating, cutting or
welding. They may explode.

Sparks and spatter are thrown from the welding arc. Wear oil free
protective garments such as leather gloves, heavy shirt, cuffless
trousers, high shoes and a cap over your hair. Wear ear plugs
when welding out of position or in confined places. Always wear
safety glasses with side shields when in a welding area.

Connect the work cable to the work as close to the welding area
as practical. Work cables connected to the building framework or
other locations away from the welding area increase the
possibility of the welding current passing through lifting chains,
crane cables or other alternate circuits. This can create fire
hazards or overheat lifting chains or cables until they fail.

Also see item 1.c.

Read and follow NFPA 51B “Standard for Fire Prevention During
Welding, Cutting and Other Hot Work”, available from NFPA, 1
Batterymarch Park, PO box 9101, Quincy, MA 022690-9101.

Do not use a welding power source for pipe thawing.

A

7.a.

7.b.

7.c.

7.d.

7.e.

71

7.0.

CYLINDER MAY EXPLODE IF
DAMAGED.

Use only compressed gas cylinders containing
the correct shielding gas for the process used

and properly operating regulators designed for
the gas and pressure used. All hoses, fittings,

etc. should be suitable for the application and

maintained in good condition.

Always keep cylinders in an upright position securely chained to
an undercarriage or fixed support.

Cylinders should be located:

o Away from areas where they may be struck or subjected
to physical damage.

. A safe distance from arc welding or cutting operations
and any other source of heat, sparks, or flame.

Never allow the electrode, electrode holder or any other
electrically “hot” parts to touch a cylinder.

Keep your head and face away from the cylinder valve outlet
when opening the cylinder valve.

Valve protection caps should always be in place and hand tight
except when the cylinder is in use or connected for use.

Read and follow the instructions on compressed gas cylinders,
associated equipment, and CGA publication P-I, “Precautions for
Safe Handling of Compressed Gases in Cylinders,” available from
the Compressed Gas Association, 14501 George Carter Way
Chantilly, VA 20151.

A

FOR ELECTRICALLY
POWERED EQUIPMENT.

- O

8.a. Turn off input power using the disconnect

8.b.

8.c.

switch at the fuse box before working on
the equipment.

Install equipment in accordance with the U.S. National Electrical
Code, all local codes and the manufacturer’s recommendations.

Ground the equipment in accordance with the U.S. National
Electrical Code and the manufacturer’s recommendations.

Refer to
http://www.lincolnelectric.com/safety
for additional safety information.
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ELECTRIC

Preface

Typographical Conventions Used

Before using this guide, it is important to understand the typographical conventions used to identify and
describe information.

Cross-References
Cross-references to chapters, sections, page numbers, headings, etc. are shown in an italic typeface.

e.g., Referto Text You Type Using the Keyboard on page 1.

Text You Type Using the Keyboard
Text that you type using the keyboard is shown ina Courier typeface.

e.g., Type John Smith inthe Name field.

Keys You Press and Buttons You Click

Keys that you press on the keyboard and buttons/icons that you click with the mouse are shown in a
bold sans-seriftypeface.

e.g., PressEnter.

e.g., Click OK to continue.

Menus You Select
Menus and the selections you make from the menus are shown in a bold sans-seriftypeface.
e.g., Select Start > Control Panel from the main computer menu.

e.g., Select Tools > Options from the menu.

Dialog Box, Application Window Titles, and Field Names

The titles of dialog boxes and application windows are shown in italics. Field names and selections
made from drop-down menus, etc. are also shown in italics.

e.g., The Print Preview window opens.

e.g., Select All Shifts from the drop-down list.
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Preface Notes, Warnings, and Tips

Notes, Warnings, and Tips

Notes, stops and tips appear throughout the manual. They provide additional information thatis important
for you to know about the topic.

STOP | Youshould definitely read the information in astop table. It
could help you prevent a situation from which you cannot

recover.
I NOTE | Anoteis animportant piece of information. I
TIP | Atip table helps you with someinteresting or useful

information about usingthe program.
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Revision History

m Change Description

April 2022 =  Added compatibility with the Power Wave® 300C.
V1.16 = Updated the “Display HTML” function to be compatible with modern browsers.
=  When editing Weld Procedure Properties, and not connected to a Power
Wave®, the Automatic checkboxes will be displayed.
= Added Alert messages to the sequence report.
= Added the ability to hide functions in the Review page.
= Made changesto require an Administrator to perform database updates.
= Added Summary and Function details to a Sequence Report saved in the
database.
= Added the ability to prevent Assembly Listing information being sent to
CheckPoint™.
® Fixed an issue where the Display Picture consumed increasing amounts of
memory.
= Fixed anissue where the trigger mode could change from 4-Step to 2-Step
when changing toa Weld Function with a different Weld Procedure.
= Fixed anissue where the Editor would allow a Weld Procedure to have both a
Spot Timer and 4-Step trigger mode selected.
= Fixed anissue where certain Weld Records from Generation2 Power Wave®
Welding Power Sources were not saved.
February 2021 = Made changesin the editor to improve the look and feel when adding elements
V1.15 to the sequence.
= |mproved the cut and paste functionality in the editor for individual and
grouped items.
= Added the ability to enable the supported User Limits in each Weld Procedure.
= Added the ability for each user to personalize and override Weld Procedure
parameters.
= The four Database functions have new names.
o “Work Item Create” is now “Create Record”
o “Work Item Lookup” is now “Select Record”
o “Work ItemField Create” is now “Save Field”
o “Work Item Field Lookup” is now “Verify Field”
=  PLCFunction Renamed:
o “Vizient Positioner” is now “Power Lift HZA”
= Added the ability to compare a Verify Field (Work Item Field Lookup) entryto a
predefined string value.
= Added the ability to compare a Verify Field (Work Item Field Lookup) entryto
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m Change Description

the record’s User Name.

= Added the capability for a Field Entry function toload a Work Item ID value.
Added the Weld Mode and Weld Identifier tothe Sequence Reports.
= Weld Recordssaved in the database will include the Power Source ID.

= Weld Reportsdifferentiate Manual Welds performed when the sequence is not
running compared to when the sequence is running and control switches to
Manual mode.

=  When Sequence Reports are enabled, the Deposition value will use the decimal
point character required by Excelregardless of which language is selected the
in Weld Sequencer Preferences.

= When Excel Sequence Reportsare enabled, clicking the Weld Record links will
navigate to the correct Weld Number in the weld detail section.

=  When welding in Manual Mode for longer than the defined timeout period, the
weld will continue until the operator releases the trigger, the Weld Sequencer
will then exit Manual Mode.

=  When the Manual welding option is disabled, the sequence will not go into
Manual Mode with four trigger-pulls.

= Fixed an issue where Manual Mode could be enabled during an Approval
function by logging out of then back in to the application.

= Alert Table Deposition values will be metric values when the Weld Sequencer
Preferences are Metric System Units.

= Added a Continue feature in the Weld Open and Weld Accumulator functions.
When the Arc Time, or Deposition, for the weld function is between the
minimum and maximum limits, the operator can choose to make additional
welds in this block or continue to the next block in the sequence.

= The Weld Sequencer will display an error and the sequence will end if one of
the Weld functions has an exit connector pointing back to itself.

= |nthe Editor Create New Sequence wizard, the name of the sound file will be
displayed after it has been selected using the Browse option.

=  When the sequence is paused for a Review action, the login button is disabled.

= A Review function will include failed Display Picture blocks where they canbe
marked as passed.

=  Weld Sequencer menu shortcut keys are available for each language.

= Fixed anissue where a double trigger-pull would advance the sequence to the
next step when Navigation for the step is disabled.

= Adjusted the timing of the reset communication when the Power Supply Auto
Lockout feature is enabled to avoid unintended lockouts.

= The process for accessing license and application files has been simplified.
= Added abutton todisplay the status of the installed license.

= Added a checkbox in the Weld Procedure edit screen toindicate if the Weld
Procedure is stored in the database or the sequence file.

= Added a maximum value limit to the PLC Tag Read Timeout value.
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= Modified the Weld Sequencer application to address a possible issue with
exhausting Windows User Objects.

September 2019 Translated the application and instruction manual (V1.13 manual, 02/19) into
V1.14 Spanish, Portuguese, German, French, Simplified Chinese, and Russian.

= |nthe Weld Sequence Editor, the step size will automatically adjust to fit the
size of the items being pasted.

= When creating a sequence from a Microsoft Excel spreadsheet, added the
capability to include an Approval block in each step of the predefined layout.

= Double-clicking on a file with a .wsf extension will automatically open the
Editor and load the file.

= |nthe Weld Open function the default value for the Maximum Number of
Welds is changed from 0 to 1.

= Added the ability to enter Consumable Lot information for Power Supplies
using DualHead Wire Feeders.
= |Improved response time after a Power Supply failed to connect.

= Changed the Cycle Timer to pause when the user is not logged in to the
Sequencer.

® |ncreasedthe communication timeout threshold between the Power Supply
and the host computer.

= The Power Supply Auto Lockout menu item will always be visible.

= The Review Function column widths have been adjusted to allow longer
description messages to be visible.

= Made thefont in the Alert Table adjustable by using the Function Information
Font selectorin the Preferencesscreen.

= The Alert Table will display properly when a language other than English is
selected.

= Added a message when the user attemptsto log in and the database is offline.

= Changed the button focus and Enter key behavior to prevent the sequence
from aborting when the Enter key is pressed during a step with Navigation
Disabled and the Wait for Continue Action deselected.

=  Power Cycling will not allow a locked Power Source to be used for welding.

= The PLC Connect menu selection will stay enabled after an unsuccessful
connection attempt.

= Changing the Weld Procedure during the sequence will prevent the Power
Supply settings from reverting to a Factory Reset condition.
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ELECTRIC

THE WELDING EXPERTS®

Chapter 1

General Information

Introduction

Weld Sequencer is a technology from Lincoln Electric designed to control every aspect of the assembly
sequence for complex, multi-step welded assembly work. Weld Sequencer benefits include:

= Increased productivity

= No compromises on weld procedures
= Detection of missed welds

= Logging and validation of all steps

= Real-time QA feedback

= Quick operator training

= Improved dataintegrity

Using the Weld Sequencer software, work instructions become a controlled sequence of events, including
the instructions, pictures, audio files, traceability and weld validations involved in completing the assembly.
The flowchart-type editor allows Weld Engineersto design a weld sequence that controls every aspect of
the welding operation including (but not limited to) enabling and disabling the power source; requiring user
login; validating welds performed; and ensuring traceability datais entered as required. Weld Operators
have a simple, easy-to-use and intuitive interface on the production floor to run the weld sequence file.

Typical Setup

Weld Sequencer is a flexible tool that can meet the needs of many companies. You can install the software
based on your company’s needs. If you plan to both create and run the weld sequence files on the same
computer, you can install Weld Sequencer as a stand-alone system, where you do not involve a common
network server.

If your plan is to have two or more computers on the production floor running weld sequence files created
by Weld Engineers on their office computers, the computers will need to share that data on acommon
network server and use the Enterprise Configuration for the Weld Sequencer.

Single Computer Running the Weld Sequencer System

With a stand-alone installation of the system, you typically have a computer station on the production floor
near to the Welding Power Source that connects toit. You install all of the software needed for the system
on that one computer and run both Weld Sequence Editor and Weld Sequencer from this computer. You
will also have a single local instance of Microsoft SQL Server installed.
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Welding Power Source

Computer

Figure 1.1  Single Computer

Multiple Computers Running the Weld Sequencer System

With an Enterprise Configuration of the Weld Sequencer system, you typically have a computer station on
the production floor for each work cell running the weld sequence files. You also have Weld Engineers with
computers they will use to create weld sequence files. Since all of these computers must share data to
function effectively, you may also have a common network with a shared folder for data storage.

You would also install Microsoft SQL Server on one of your networked servers. You install the Weld
Sequencer Toolkit on all of the computers and link them to the common SQL Server database.
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Chapter 1. General Information

o=

Editor Editor Editor Editor

User Computer  User Computer User Computer User Computer
| | | |

Editor

User Computer
|

Ethernet Network

Server Computer
This computer stores:
= Microsoft® SQL Server Database
= Sequence files
= Supporting photo, audio and video files

Ethernet Network

Welding Station

Welding Station

Welding Station

Figure 1.2 Example of a Typical Setup

System Hardware Requirements

The computers running the Weld Sequencer system need to meet the following minimum computer

hardware requirements:
= Qperating System: Windows 7 or 10
= Processor (minimum recommended): Dualcore, 2 GHz
= RAM (minimum recommended): 2 GB
= Disk Space (minimum): 4 GB

=  Ethernet Network Type: IEEE 802.3 compliant

=  Network Architecture: Common subnet for PC and power source

Compatible Equipment

You may use the Weld Sequencer system with some second-generation and most third-generation Lincoln
Electric Power Wave® Welding Power Sources. This list includes, but is not limited to:

=  Power Wave® 355M
=  Power Wave® 455M
=  Power Wave® 655R

=  Power Wave® i400

IM8003 Weld Sequencer User Manual
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* Power Wave® C300
* Power Wave® C300 CE
=  Power Wave® S350
=  Power Wave® S500
=  Power Wave® S700
*  Power Wave® 300C

I NOTE | Stick/TIG userinterfaces are notsupported. I
The following wire feeders are compatible with the Weld Sequencer system, with more to come in the

future:

=  Power Feed® 10M Single/Dual/Bench/Boom
with required Dual Procedure/Memory Panel (K2360-1)

=  Power Feed® 25M
=  Power Feed® 84

Weld Sequencer supports the following Programmable Logic Controllers (PLCs), with more to come in the
future:

= Allen-Bradley Logix5000 Controller Family
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THE WELDING EXPERTS®

Chapter 2

Installing the Weld Sequencer Software

The installation of the Weld Sequencer software depends on the way your company wants to use the
system. If you have asingle computer that will both create and run weld sequence files, you only have a
single installation to consider. If you have multiple computers, you will need access to a central server for
data storage and install software on all computers. Please see page 1.1 for information on the typical setup
of the Weld Sequencer system.

In all cases, before you begin the installation process, be sure of the following:
= All computers meet the requirements on page 1.3.
= You have all installation files on hand or access to the Internet in order to download them.

= You have read through these instructions in their entirety. Be sure you fully understand how to
install the software for your company’s setup.

=  You have administrative access to the computer(s) on which you will install the system.

TIP | Besuretoallowyourselfabout 30 minutes to installthe Weld
Sequencer applications.

Overview

Since the installation varies depending on whether you want to use a single computer to run the Weld
Sequencer system or you will have multiple computers running the software, the following is the order of
installation for both scenarios.

Stand-Alone Single-Computer Installation

Install .NET Framework 4.7.2 (or higher) on computer (page 2.2). Skip if already installed.
Install Microsoft Webview?2 on computer (page 2.3). Skip if already installed.

Install the Weld Sequencer Toolkit on computer (page 2.4).

Install Microsoft SQL Server Express (page 2.6).

Activate software on computer (page 2.7).

S A WNR

Update the Welding Power Source firmware (page 2.9).

Itiple Computer Installations with a Shared Server
Install .NET Framework4.7.2 (or higher) on each computer station (page 2.2). Skip if alreadyinstalled.

Mu
1
2. Install Microsoft Webview2 on computer (page 2.3). Skip if already installed.
3. |Install the Weld Sequencer Toolkit on each computer station (page 2.4).

4. Activate software on each computer station (page 2.7).

5. Update the Welding Power Source firmware for each Welding Power Source (page 2.9).
6

Configure Microsoft SQL Server and connect client computers to the databases (Appendix A). Ifyou
are a new user to an existing Enterprise Configuration of the Weld Sequencer system, contact your
local database administrator or IT department for assistance connecting to the database.
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Installing Microsoft .NET Framework4.7.2

Uninstalling the Weld Sequencer database

If you need to remove the Weld Sequencer database:

1.

Log in to the computer as a user with
administrative privileges.

Run the WeldSequencer_SQLUninstall.bat file
found in the C:\Program Files (x86)\Lincoln
Electric\Weld Sequencer Tool Kit\Weld
Sequencer Set-up Tools directory.

A SQL Server Instance Uninstaller window will
pop up. Click the Remove button.

On the dialog box, make sure the LEWS100
instance is selectedin the dropdown box then
press Next.

Select the Database Engine Services checkbox
below LEWS100 and press Next.

Review the summary of items to be removed
and click the Remove button. The SQL instance
removal process will begin.

Click Finish when the uninstaller is complete.

Contact your IT department if you do not have
administrator privileges.

The database files will be removed without user
input.

A summary box will display the items that are
selected for removal.

The removal process typically takes several
minutes to complete.

Installing Microsoft NET Framework 4.7.2

The Weld Sequencer system requires Microsoft .NET Framework4.7.2 or higher on each of the computers
running the application and automatically guides you to the website to download the installer. To verify
your version or to verify if you have .NET Framework installed, open your computer Control Panel and open
Programs and Features. Microsoft .NET Framework should appearin your list, along with the version.

NOTE | Ifyoualreadyhave.NET Framework4.7.2 orhigherinstalled
on the computer, you can skip this step and continue with the
Microsoft Edge Webview2 Runtime (page 2.3)

NOTE | Please allow about 10 minutes forthe .NET Framework
installation (from download to installation), dependingon

yourInternet speed.

Toinstall .NET Framework 4.7.2:

1. Logintothe computer asauser with Contact your IT department if you do not have
administrative privileges. administrator privileges.
2.2 Weld Sequencer User Manual IM8003
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2. Visit the Microsoft .NET Framework 4.7.2 web
page:
https://dotnet.microsoft.com/download/dotnet
-framework/thank-you/net472-offline-installer

3. Click the Accept and Download button.

4. Double-click the downloaded file.
5. Click Run if prompted with a security warning. The End User License Agreement displays.

6. Read& acceptthelicense agreementandthen
click Install.

7. Click Finish when the installation is complete.

8. Repeaton each computer that will run the Weld | This includes all computers on the production
Sequencer system. floor that will run weld sequence files and any
computers that will be used to create weld
sequence files.

Installing Microsoft Edge Webview2 Runtime

The Weld Sequencer system requires Microsoft Edge Webview2 Runtime on each of the computers running
the application and automatically guides you to the website to download the installer. To verify your
version or to verify if you have Webview?2 installed, open your computer Control Panel and open Programs
and Features. Microsoft Edge Webview2 Runtime should appear in your list, along with the version.

NOTE | Ifyoualready have the Microsoft Edge Webview2 Runtime
installed on the computer, you can skip this stepand continue
with the Weld Sequencer Toolkit installation (page 2.4).

NOTE | Please allow about 10 minutes forthe Webview2 Runtime
installation (from download to installation),dependingon
your Internet speed.

To install Webview2 Runtime:

1. Logintothe computer asauser with Contact your IT department if you do not have
administrative privileges. administrator privileges.

2. Visit the Microsoft Webview2 web page:
https://developer.microsoft.com/en-
us/microsoft-edge/webview?2/#download-
section
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3. Click the x64 Download button.

4. Read& acceptthelicense agreement andthen The End User License Agreement displays.
click Accept and Download

5. Click Run if prompted with a security warning.

6. Read& acceptthelicense agreementandthen
click Install.

7. Click Close when theinstallation is complete.

8. Repeaton each computer that will run the Weld | This includes all computers on the production
Sequencer system. floor that will run weld sequence files and any
computers that will be used to create weld
sequence files.

Installing Weld Sequencer Toolkit

On all computers that will use the Weld Sequencer system (including a single-computer installation), you
need to make sure you have .NET Framework 4.7.2 (or higher) installed (page 2.2). Once you have it
installed, you caninstall the Weld Sequencer Toolkit.

NOTE | Youcannotinstallthe Weld SequencerToolkiton adriveorin
a directory thatis compressed. See page C.3 for
troubleshooting details.

Installing the Weld Sequencer Toolkit
To install the Weld Sequencer Toolkit:

1. Logintothe computer asauser with Contact your IT department if you do not have
administrative privileges. administrator privileges.

2. Download the Weld Sequencer Tool Kit.
3. Double-click WeldSequencerToolKit.exe.
4. Onthe Welcome screen, click Next. The License Agreement screen displays.

5. Read& acceptthelicense agreementandthen | The Choose Install Location screen displays.
click Next.

6. Leavethe default in the Destination Folder field | The installation begins.

and click Install. NOTE | Ifyoudonothave.NETFramework4.7.2

(or higher)installed, the installation launchesthe
.NET web site automatically and cancels the install.
Please see page 2.2 for more information.
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7. Click Finish when the installation is complete.

8. Restart your computer if prompted. You now need to install or configure Microsoft SQL
Server (page 2.6).

Folders Created During Installation

The installation createsthe Weld Sequencer Files directory on the root directory of the computer (typically
the C:\ directory). Within the Weld Sequencer Files directory are the following folders:

= Database: The Database folder stores the original Microsoft SQL Server database files installed
with the stand-alone Weld Sequencer system database. You should not store any other files in
this folder.

= Key: Eachcomputer running the Weld Sequencer must have a unique License Key File. Once all
components of the installation are complete, you need to activate the software on each
computer using the License Key File provided to you by Lincoln Electric for that computer. Save
that file in this directory.

= [ogs: Anytime either application encounters an error, the system createsa log file with
programming details. Lincoln Electric support may request this file when attempting to
troubleshoot anissue. Weld Sequencer also saves Sequence Reportsin this folder.

I TIP | WeldSequencer retains log files for 90 days. I

= Sequences: By default, the system saves any weld sequence files you created with the Weld
Sequence Editor in this directory. The Weld Sequencer also looks in this directory, by default, to
find the weld sequence files available for it to launch and run.

You can change the default location under the Preferencesin either application (page 4.5 for the
Weld Sequence Editor and page 7.7 for Weld Sequencer); however, you must remember that all
files related to the weld sequence file are stored in the directory specified here (e.g., sequence
file, audio files, imagefiles). If you change this directory without moving the related files, you
will break links to those files in the weld sequence files, and the operator or Weld Engineer will
have problems opening and/or running the file.

NOTE | Inan Enterprise Configuration where the computers creating
the weld sequence files are different from the computers
running the files, the weld sequence files should be moved to
a centrallocation on your company’s network when
completed.

NOTE | Ifthesequencefile formatwas updated. Oldersequence files
will automatically convert and re-save when they are opened
for editing or running in the Weld Sequencer. The originalfile
will be renamed with a “.bak” extension.
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= Settings: The Weld Sequence Editor and the Weld Sequencer both create settings files for the
workstation preferences established in that application. The system saves those settings files in
this directory.

We recommend that you do not modify these folders or the files within them unless directed to do so by
Lincoln Electric support.

Installing Weld Sequencer Updates

An updated version of the Weld Sequencer may have additional featuresthat require an update to the
database schema. To update the database, a Weld Sequencer Administrator must log into the Weld
Sequencer Editor and authorize the update.

Previous Weld Sequencer versions will no longer function after the database schema is updated. All
computers running Weld Sequencer and connecting to the same database will need to install and use this
new Weld Sequencer version. Do not authorize the database update unless all computers running Weld
Sequencer will be updated to this new version.

TIP | Theupdatescreen hasan optionto automatically backupthe
database beforethe updateis performed.

Installing/Configuring Microsoft SQL Server

The Weld Sequencer system requires Microsoft SQL Server in order to share data efficiently. How you
install Microsoft SQL Server depends whether you will be running multiple Weld Sequencer installations or
if you have a limited number of (or just one) stand-alone systems.

Enterprise Configuration

If you will be using an Enterprise Configuration where a common SQL Server will be utilized for multiple
installations, you’ll need to create a new SQL Server instance (or use an existing instance), add the Weld
Sequencer databases to that instance, and connect the client computers.

STOP | SeeAppendixA for detailed Enterprise Configuration
instructions. Do not attempt an Enterprise Configuration
unless you are experienced with Microsoft SQL Server oryou
can contactyour IT department for assistance.

NOTE | Ifyouarea new userto an existing Weld Sequencer system,
your IT department may have already created a procedure
and/or an installation package to help connect you to the
system.

Stand-Alone Installation

In asituation where you want to run a limited number of (or just one) Weld Sequencer installation, the
stand-alone installation is the best option. For this installation method, Microsoft SQL Server Express needs
to be downloaded from the internet using the following instructions. If you have trouble locating the SQL
Server Installer file online, your IT department may be able to help you.
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NOTE | MicrosoftSQLServerinstallation packages mustbe
downloaded separately for newinstallations.

To install Microsoft SQL Server on a stand-alone computer:

1. Logintothe computerasa Contact your IT department if you do not have administrator
user with administrative privileges.
privileges.

2. Download the latest Downloading the file may take several minutes. If your Internet

Microsoft SQL Server Express | browser asks for a location to save the downloaded file, make sure
installer (or other installation | you save it in your Downloads folder. The file must be in this location
packagesif required) from: for the installation process to continue.

https://www.microsoft.com/

en-us/sql-server/sql-server-

editions-express

3. Select All Programs >Lincoln ' NOTE | At times, the installation may pause for a few seconds.

Electric > Weld Sequencer  Thijs is normaland expected.
Toolkit > Weld Sequencer

Setup Tools >Weld
Sequencer SQLExpress
Install from the Windows
Start menu.

Once the installation is complete, a command window displays and
informs you that the database was created successfully.

4. Press any key on your
keyboard tocomplete the

installation.
5. Restart your computer to The SQL Server installation is now complete; proceed to Activating
finish the installation. the Software (page 2.7).

Activating the Software

Once all components of theinstallation are complete, you need to activate the software on each computer.
Each computer running the software must have a unique License Key File for the appropriate software (i.e.,
Weld Sequence Editor and Weld Sequencer). For example, if you have one (1) Weld Engineer creating weld
sequence files from the desktop computer in his or her office and five (5) computers on your production
floor running weld sequence files, you need six (6) License Key Files.

After purchasing a license for the Weld Sequencer software an email is sent containing an Entitlement
Certificate. Follow the link in the email to activate and manage the entitlement.

When using a license that has an expiration date (typically 1 year after creation), the Weld Sequencer Editor
and Weld Sequencer will provide reminders as you get closer to expiration. Notices will be provided at
various intervals starting when less than 90 days are remaining.

NOTE | Ifthecomputerwill only berunning Weld Sequencer Editor,
be sureto request an “Editor Only” license. You will receive a
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I License Key File only coded for that application at no cost. I

NOTE | Ifyouneedtomakea connection betweenaPLC and the Weld
Sequencer and/oryouneed to run multiple instances, be sure
to add this request to the Special Installation Notes section of
the Request Form. The key file contains important
information that enables these features.

To activate the software:

Request License Key File

1. Order the Weld Sequencer software
licenses from Lincoln Electric.

2. Follow the link in the Entitlement
email message to activate the
Software License.

3. Select the Software License and click
the Activate button.

4. Enterthe Computer
Name/Identification in the External
ID box.

5. Enterthe License Serial Number.

Available options:

= 90-Day Evaluation License: If a triallicense is needed,
we can manually generate this for you. Please reach
out to your local Lincoln representative to request
one.

= Purchased License on PO#: If a PO is received with a
Weld Sequencer part number, an email will be sent to
the contact on file with license activation
instructions.

1. Free Editor License: If an editor only license is
needed, we can manually generate this for you.
Please reach out to your local Lincoln representative
torequest one.

This email will be sent to the contact(s) address(es) provided
in the order for the software license.

This is a computer name, asset number, or other identifying
information used to associate this license with a specific
computer.

Launch the Weld Sequencer application on the appropriate
computer. Since a License Key File does not exist yet, the
application displays a message, along with the License Serial
Number of that computer.

License Key file was not found

License Serial Number

|PDX12DDZD HEWS5
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6.

7.

Click the Activate button.

The License File is sent to the Primary
Contact as an attachment in an email
message.

Install the License Key File

8. Once you receive the License File, STOP | Each License Key File is specific to each
extract the Iservrc file from the zip computer. Besureto copy the file to the correct computer.
file and copy this Iservrc file to the
following directory on that
computer:

C:\Weld Sequencer Files\Key

9. Verify the License Key File has now Select All Programs > Lincoln Electric > Weld Sequencer
activated the Weld Sequencer Toolkit > Weld Sequence Editor from the computer’s
application(s) on that computer. Windows menu.

OR

Select All Programs > Lincoln Electric > Weld Sequencer
Toolkit > Weld Sequencer from the computer’s Windows
menu.

10. Press the (i ) icon in the Weld Information is shown for the license(s) enabled on that
Sequencer application(s) to see the computer, this includes the dates when the license was
activated license information for that =~ e€nabled and when it will expire.

computer.

Updating the Welding Power Source Firmware

“Firmware” is the memory and programming code within the Welding Power Source thatis the control
program for the machine. Making sure you have the latest firmware ensures that you have the latest
features available for the power source, including the most recent version of the CheckPoint™ software.

To install the latest firmware:

1.

Log in to the computer as a user Contact your IT department if you do not have administrator
with administrative privileges. privileges.
Open your browser and go to The Login page displays.

Www.powerwa vesoftware.com.
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Updating the Welding Power Source Firmware

3. Enteryour user name and If you are creating a new account, follow the onscreen
password in the Email and instructions and return to this step when finished.

Password fields and click Sign In. Once you log in, the system displays the Power Wave Resource
Center.

OR

Click the Register Today link to

create an account.

4. Inthe Quick Links section, click The system displays a page containing the Download Power

the Power Wave ®, Power Wave® Bundle-FREE button.
Feed®/MAXsa® Software link.
Download Power Wave® Bundle-FREE
File Size: 11.1 MB [ Last Updated: 08-20-12

5. (Click the Download Power Wave® NQTE | Depending on your Windows version, youmay have
Bundle-FREE buttonto run the to click Run or Allow to permit your systemto launch the file.
update. ] ] N

The system opens the Lincoln Electric System Update Utility
window where you tell the utility how to find the Welding Power
Source you want to update.

6. Choose the CF)nnect through TIP | Ifthereis an IP address already displayed, it is the IP
Ethernet option a nd‘enter the P a3ddressofthe last Welding Power Source that was connected.
address of the Welding Power Be sureyou enter the correct address for the current Welding
Source you want toupdate. Power Source you want to update.

You can enter the IP address for the Welding Power Source in
one of two ways:
= Type the specific IPaddress into the / know the IP
address of the welder field.
= Choosing the | do not know the IP address of the welder
option. The update utility scans your network and
displays a list of Welding Power Source IPaddresses on
the same subnet.
NOTE | If this Welding Power Source has older firmware, the
IP address will not show up using this method.
TIP | Ifyourunintoaproblem, pleasereferto the
Troubleshooting section (AppendixA).

7. Click the Connect buttononce you @ The software scans the Welding Power Source to verify if the
have enteredthe |IP address for firmware currently on the machine is up to date.
the power source you are
updating.
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8. Ifthe firmwareis not up to date,
you must click Continue to update
the Welding Power Source.

9. Exit the program once the
firmware has finished updating.

10. Repeat steps 4 through 9 for each
power source you need to

update.

r B Update Status |é«'{‘ Details

Firmnuware
':‘:':' Power Wave 5500 Power Source ... 523304-04
8¢ PF10M PF10M ‘Wire Driveflser Int, .. S25625-22
3% 5500 PFC Controller 5500 PFC Co...  528805-3

Description Update
MOT REQUIRED
MOT REQUIRED

MOT REQUIRED

The system proceeds with the update.

If the firmware s already up to date, you will receive the

message Update not required and you can click Exit to close the

window.

Connecting to the Welding Power Source

The final step in configuring the Weld Sequencer system is setting the communication from Weld
Sequencer applications to a specific Welding Power Source. In each application, you need to log into the
application in order to configure the connection to the Welding Power Source.

The Weld Sequencer applications automatically attempt to connect to the last IP address they connected
to. Thisis also true if you have multiple instances of either application on one computer (page 2.14).

NOTE |

Only a user with the Administrator user role associated with

theiraccount can login and change the connected Welding
Power Sourcein either application. See page 3.2 for details on

userroles.

NOTE |

The Welding Power Source must have a static IPaddress to

usethe Weld Sequencer software.

Crezte Connection ==
LINCOLN .
ELECTRIC POWER WAVE
Connect
() Connect through the serial port -
- \“ Connect
@ Connectthrough Ethernet «
@) 1know the IP address of the welder:
10.23.10.90 - @
(71 Tdo not know the IP address of the welder
Figure 2.1 Connection Window
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Connect to the Welding Power Source

In order for Weld Engineersto load weld procedures in the Weld Sequence Editor and for Weld Operators
to be able to load weld sequence files or use the Part Lookup table in Weld Sequencer, you need to connect
the Weld Sequence Editor and the Weld Sequencer to a Welding Power Source.

NOTE | Youmustbea user with the Administrator role associated
with your account. See page 3.2 for details on user roles.

If you need to connect multiple Welding Power Sources to a single installation of Weld Sequencer out on
the production floor (e.g., one computer kiosk controls two Welding Power Sources), you can create an
application shortcut for each Welding Power Source and then connect eachinstance of the application to
the appropriate Welding Power Source. See page 2.14 for details on creating multiple instances of Weld
Sequencer.

To connect to the Welding Power Source for the first time or to change connection:

1. Select All Programs > Lincoln Electric >
Weld Sequencer Toolkit > Weld Sequence
Editor from the computer’s Windows
menu.

OR

Select All Programs > Lincoln Electric >
Weld Sequencer Toolkit > Weld Sequencer
from the computer’s Windows menu.

2. Click the Login buttonin Weld Sequence
Editor and enter your administrator
credentials.

OR

Click the Login buttonE in Weld
Sequencer and enter your administrator
credentials.

3. InWeld Sequence Editor, click the PS The Create Connection window opens (Figure 2.1).
Connect buttonin the top toolbar.

OR
In Weld Sequencer, select File > Power

Supply Connect from the main menu.

4. Choose the Connect through Ethernet
option.

5. Choose I know the IP address of the welder | An IP addressis a numeric identifier for a device on a
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(if you know the network address) and type = network, similar to a phone number, and is composed

the IPaddress in the text field. of four numbers (each ranging from 0 to 255). All
devices that participate on the network must each
Or if you don’t know the IP address: have a unique IP address.

For example, 10.23.10.90is a valid IP address.
Choose I do not know the IP address of the

welder if you need toscan the network to NOTE | Ifthereis anIP address already displayedin

find the welder’saddress. See page 2.13 the text field, it is the IP address of the last Welding

for more information on finding the IP Power Source that was connected. Be sureyou enter

address. the correct address Welding Power Source to which
you want to connect.

NOTE | TheWelding Power Source musthavea
static IP address to use the Weld Sequencer software.

6. Click the Connect button. The system attemptsto connect to the Welding Power
Source. If the Weld Sequence Editor or Weld
Sequencer cannot connect to the Welding Power
Source, there may be a couple of solutions you cantry.
Please refer to Appendix A for more information.

NOTE | Theconnectiontothe Welding Power
Source will use UDP.

7. Click the Logout button.

Disconnecting from the Welding Power Source

There may be times when you need to disconnect the Welding Power Source from the Weld Sequencer
software. You can do this easily from the main menu: File > Power Source Disconnect.

NOTE | Youmustbea userwith the Administrator role associated
with your account. See page 3.2 for details on userroles.

Weld Sequencer disconnects from the Welding Power Source and erases the power source’s IP address
from the connection memory.

Finding the IP Address of a Welder

If you don’t know the IP address of a Welding Power Source or if you are having trouble connecting when
you enter a specific IPaddress, you can have Weld Sequencer scan your network for welders. When you
choose the I do not know the IP address of the welder option on the Connect window, the system
automatically begins scanning your network for power sources. Once it completes the scan, Weld
Sequencer displays the results in the list, along with the model name and machine name.

Simply click on each Welding Power Source in the list until you see the greenstatus light on the Welding
Power Source you want start to blink rapidly. Click Connect. See Appendix A for common reasons you may
experience problems connecting to the power source.

I NOTE | TheWelding Power Source mustbe on the same subnetas the I
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Weld Sequencer computerin order to retrieve the IPaddress
when using this option.

Creating Multiple Instances of Weld Sequencer

The standard installation process createsa single Weld Sequencer shortcut on the Desktop that uses the
default instance settings. If you have multiple Welding Power Sources that you need to connect to the
same computer and that need to use the same Weld Sequencer software on the production floor, you need
a Weld Sequencer desktop shortcut for each Welding Power Source.

Each of the Weld Sequencer shortcuts will launch a different instance of the application, and eachinstance
will remember the connection information for its connected Welding Power Source.

To create and configure an additional Desktop shortcut for each Welding Power Source:

1. Right-clickthe default Weld Sequencer
shortcut and select Copy from the pop-up
menu.

2. Right-clickon the Desktop of the computer
and select Paste from the pop-up menu.

3. Right-clickthe new shortcut and select
Rename from the pop-up menu.

4. Entera unique name for this shortcut and For example, Weld Sequencer System 2.
click OK.

5. Right-clickthe new shortcut and select The Properties window opens.
Properties from the pop-up menu. P v o e P

| Security I Details I Previous Versions |

General Shaorteut Compatibility

& Weld Sequence Engine

Target type: Application

Target location: Weld Sequencer

Tanget: "C:\Program Files (x86)"Lincoln Bectric'\Weld Sec
Startin: "C:\Program Files (x86)"Lincoln Bectric'\Weld Sec
Shortcut keey:  Mone

Bun: Normal window ~

Comment:

6. Click on the Target field and place your cursor Tamettpe.  Aepicaton

at the end of the existing text in the field. Target location: Weld Sequencer
Target SequenceriLincolnBlectric Weld Sequencer. E@
7. Add thefollowing text: Be sure to add a space after the existing text and then
-s system?2 begin typing.
or,

-settings system?2

2.14 Weld Sequencer User Manual IM8003



Connecting to the Welding Power Source Chapter 2. Installing the Weld Sequencer Software

Target type: Application

Target location: Weld Sequencer

Target riLincoln Electric Weld Sequencer exe” < system

TIP | Instead of system2, you can use any text

you want (e.g., welder2). Justbesurethatthe
namedoes notinclude spaces or special characters.

8. Click OK to save your changes.

9. Repeatsteps 1through 8 for eachadditional = gTop |

Be sureto provide a unique namein step 7
Welding Power Source.

for each shortcut (e.g., system2, system3,
systemd).

Once you have created the additional shortcuts,
return to page 2.11for details on connecting the
Welding Power Source.
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Setting Up the System

Before Weld Operators can begin using Weld Sequencer, you need to create user accounts and connect the
Weld Sequencer to the Welding Power Source.

User Accounts

Once you have Weld Sequencer installed, you need to create user accounts for each Weld Operator, Weld
Engineer and Quality Manager, aswell as any other individual who needs to use the Weld Sequencer
software.

Overview

You can access the user accounts under the User Maintenance buttonin the Weld Sequence Editor (see
page 3.2 for more details). When you create or edit a user account, there are several fields you have
available. Table 3.1 explains these fields in more detail.

User Maintenance Properties @

Users ‘ Create |

admin Username | johnsmith

Digital [D Enter Digital IC

Password ~ ®eeteees

Height 5% 11

- -

Feet Inches

Adrinistrator
[C] Engineer
[ Inspector
[C] operator
Roles

[ Update User | [ Delete User
Ok |

Figure 3.1 User Maintenance Properties Window

Table3.1 Fields on the User Maintenance Properties Window

o oestpion

User Name Enterthe text the person will use as a user name to log in to the Weld Sequence Editor or
the Weld Sequencer.

Digital ID The Digital ID allows the system to log users in through RFID or barcode scanners. The
information is sent electronically and logs the user in automatically. This field must be
blank or it must contain at least four charactersto be considered a valid Digital ID.

TIP | Every Digital ID across your system must be unique (i.e., no duplicates).
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s pesrpion

Password Enterthe charactersthis user should use as a password to log in tothe Weld Sequencer
and/or into User Maintenance and Part Maintenance.

Height Enter the height of the user. This is used for automatic ergonomic positioning of a fixture
when the Power Lift HZA function is used. See page 6.55 for details.

Roles Place a check mark next to the appropriate role for this user. See page 3.2 for details.

User Roles

You define user permissions in Weld Sequencer by assigning a User Role (Figure 3.1 0on page 3.1) to the user
account. These permissions allow (or don’t allow) users to access certainareas of the software. Currently,
the following actions are restricted by the user’s role:

= Connecting Weld Sequence Editor and Weld Sequencer to a Welding Power Source or PLC.
= Locking a Welding Power Source by enabling the Auto Lockout feature.
= (Creating and maintaining user accounts.

= (Creating and maintaining the Part Lookup table.

NOTE | Weld Sequencerstoresthe user name as the Operator ID in
the Welding Power Source.

Table 3.2 Permissions Available with Each Role

Connecting the Welding Power Source
Enabling Power Source Auto Lockout
Connecting the PLC

User Maintenance

Part Lookup Table Maintenance

Loading and Running Weld Sequences

CUSSSSSS

Database Schema Updates

Creating User Accounts

You must create a user account for any person who needs to log in to the Weld Sequencer. This includes
(but is not limited to) Weld Operators, Weld Engineers and Quality Managers. You also need to createa
user account for any person who needs to be able to add other user accounts to the system (e.g., a
foreman who needs to add Weld Operatorsto the system).

When Weld Sequencer was first installed, a default administrative account was created for you. When you
log in, use admin for the user name and password for the password.
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STOP | After youlogin for thefirst time, youshould changethistoa
secure password. Alternatively, youcan createanew
administratoraccount and delete the pre-installed one.

User Maintenance Properties @
Cone |

Username

Digital ID Enter Digital ID
Password

Height 5~ 10 *

Fast Inches

[7] Administrator
[] Engineer
[C] Inspector

[T operator
Roles

Create User
Ok FF

Figure 3.2 Creating a User Account

To create a new user account:

1. Launch the Weld Sequence Editor.

2. Click the Login button. The Weld Sequence Editor prompts you for a user name
and password.

3. Enteryour user credentialsand click OK. ' NOTE | Youmustbean Administrator userto access
User Maintenance.

4. Click User Maintenanceinthe top The User Maintenance Properties window opens (Figure
toolbar. 3.1 0n page3.1).

5. Click the Createtab. See Figure 3.2.

6. Enterthe details of the user’s account. See Table 3.1 on page 3.1 for details on these fields.

7. Place acheck mark next to the See Table 3.2 on page 3.2 for user privileges.

appropriate role for this user.

8. Click the Create User button. The system adds the new user account to the Users tab.

Editing and Deleting User Accounts

Once you have user accounts createdin the system, there may be times when you need to edit the details
of those accounts or remove the account entirely. Perhaps you need to change the password on an
account for that user. You can do so easily.
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To update a user account simply highlight the account on the Users tab, make your changesand click the
Update User button. You can click the Delete User button to remove a user account from Weld Sequencer.
See Figure 3.1 on page 3.1.

I NOTE | Youcannotdeletethe “admin” useraccount. I

RFID and Barcode Scanners

If your company uses RFID or barcode scanners to enter data into Weld Sequencer (e.g., logging inor
entering part numbers), you need to make sure that you configure the scanner properly. For use with Weld
Sequencer, you only need to make sure you enable the Line Feed/Carriage Return setting for entering data.

Enabling the Line Feed/Carriage Return setting means that when someone scans an RFID or barcode, the
scanner also sends along data that actslike they pressed the Enter key on the keyboard or clicked OK in
Weld Sequencer. Refer to the manufacturer’s documentation for your scanner for instructions on
configuring this setting.

3.4 Weld Sequencer User Manual IM8003



LINCOLN L
ELECTRIC

THE WELDING EXPERTS®

Chapter 4
Weld Sequence Editor

Overview

The Weld Sequence Editor is where the Weld Engineer createsthe weld sequence file. The weld sequence
for the engineer is in the form of a flowchart. The flowchart shows the building blocks and details of the
welding operation. Weld Sequence Editor is similar to many popular flowchart software packages, with
drag-and-drop functions and connectors, and is flexible enough to meet the needs of most assembly
operations.

TIP | ContactlLincoln Electric Weld Sequencer support forany
questions aboutusing Weld Sequencer with your assemblies:
softwaresupport@lincolnelectric.com.

The Weld Sequencer Editor application stores each weld sequence that you create as a file on a computer.
You can store unfinished files locally on the Weld Engineer’s computer; however, we recommend that you
share the finished weld sequence file on a central server computer. This allows the computers on the
production floor to access any weld sequence files they need to load.

TIP | WeldSequencerautomatically saves your open file every five
minutes (with thefile extension .wsfautosave).

Weld sequence files are not interchangeable between a Power Wave® 300C and other supported Power
Wave® models that use a Power Feed® 10M or Power Feed® 84 wire feeder. You must create your weld
sequence file specifically for the Power Wave® system you intent to use when running the sequence.

In comparison to a system that uses a Power Feed® 10M or Power Feed® 84 wire feeder, a Power Wave®
300C uses different formats for Weld Procedures and User Interface controls. By connecting to a Power
Wave® system before creating your weld sequence file, the Weld Sequence Editor will automatically detect
the system type and display the correct data entry options for your targeted Power Wave®.
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WK
38
[z

End

BECEEE0

atabase Connected to DESKTOP-15ANRKS\LEWS 100

a
°
4

® Power Source Not Connectes

Figure 4.1 WeldSequence Editor

Top Toolbar

The top toolbar is divided into sections with related actions grouped together. From here, you can createa
new weld sequence file, open an existing one to edit, establish properties for the current weld sequence
file, maintain user accounts and change your grid options.

B Weld Sequence Editor

{ A % @ Login P g 1 Show Grid &# Preferences 100% |
{ = a @
X s -
e

Edit Connections Maintenance Properties Tools Layout

New Open

Brows Settings Zoom

Figure 4.2 Top Toolbar

File Actions

From the Browse section of the top toolbar, you can perform a number of actions on the weld sequence
file.

Creating a New Weld Sequence File

STOP | When creatinganewWeld sequencefile, the supported
systemtype (Power Wave 300C or Power Feed 10M / 84) must
be determined. Connectto yourintended Power Source
systemtype, with the Weld sequence file open, to complete
the configuration ofthe Weld Sequencefile.

To create a new weld sequence file, click the New button. You can then pick from several templates
that help create the new sequence file quickly. The templates contain different functions for each
Step and the ability to enter the number of Steps you want to create. Some templatesalso collect
additional information for default messages, sound files, or other properties which are copied into the
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functions of all the Steps. Eachtemplate provides a short description of the functions and connectors
it will insert on each Step; refer to the section on Sequence Functions for the capabilities of each

function.

Create New Sequence

Select a template to create.

Blank

This template creates a series of steps with
Display Picture P P

multiple functions in each step. The step functi

Standard Weld Accumulator an Alert for Weld Validation errors,

steps are created with this template.

Number of Steps 1
I -—J
— E
- =
DisplogPictret | Wakd 1 St 4

include a Display Picture connected to a Weld and

Enter the Number of Steps to control how many

ions

I MNext > | [ Cancel

Figure 4.3 New WeldSequence Templates

Opening an Existing Weld Sequence File

If you want to edit an existing weld sequence file, click the Open button.

Saving a Weld Sequence File

You can also save thefile you currently have open with either the Save or Save As button. The Save
button saves the current file under the same name. Clicking the Save As button allows you save a new
copy of the file with a different name or in a new location.

When you save a weld sequence file, the software performs a Weld Sequence Review (Figure 4.4).
This Weld Sequence Review lists common problems that you should fix before attempting torun the
sequence file (e.g., missing PLC Tags; empty descriptions or titles; missing connectors to and from
functions; unused Weld Procedures or Weld Validations; or incomplete or incorrect validation rules).

Weld Sequence Review - _

=

The following sequence problems have been found. Please correct the errors before saving
the file.

~ Global Properties
|\ Wire Diameter is O in the Global Properties.

+ Function Conditions
1\ The Function "Alert’ in Step 3 is missing a description.

~ Connector Conditions

Q The function ‘Display Picture’ in Step & is missing an exit connector.

I 6 The function "Display Picture’ in Step 2 is missing an entry connector.

I Ok ‘ [ Cancel

Figure 4.4 Automatic Weld Sequence Review
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Weld Sequencer divides the issues into two categories: Warnings ‘¥ and ErrorsQ. Before you run
the sequence, be sure to correct any issues flagged as Errors or serious welding issues could occur.

You can click OK to save the file despite issues being present, or you can click Cancelto go back and
make the corrections before you save the file.

Printing a Weld Sequence File

If you would like to check your weld sequence so you can update the file or you want to create a hard
copy of the steps in the sequence, you can click the Print button on the top toolbar to send the file to
your printer.

Close the Weld Sequence File

If you would like to cancelyour changes to the weld sequence file without saving, press the Close
button.

Edit

While working with the functions in your sequence, you canuse the Edit options in the top toolbar to cut or
copy functions from one step and paste theminto anotherstep. You can also delete functions if necessary.

TIP | ToPaste, click yourcursorinthelocation whereyou wantto
paste the function(s)and pressthe Ctrl+ V key combination
onyourkeyboard. This providesa precise location forthe
pasted functionsand eliminates any guessworkthat could
producean error.

TIP | Toselect agroup offunctions, click and drag the cursor
around the functions to create a selection area.

Connections

The Connections section of the top toolbar provides you with the ability to log in and connect to a Welding
Power Source. Italso allows you to log in if you need to access the User Maintenance (see page 3.1) and
Part Maintenance (see page 4.8). For more details on connecting to a power source, please see page 2.11.

Maintenance

In order to activate the options in the Maintenance section, you need to log in as a user with the
Administrator role associated with their user account. Once you log in, you canadd, edit or delete users
under User Maintenance (page 3.1) and add, edit or delete entries from your Part Lookup table using Part
Maintenance (page 4.8).

Properties

The Properties section of the top toolbar applies to the open weld sequence file. These options allow you
to establish various settings specifically for the weld sequence file you are editing.
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= Global Properties (page 5.1): Global Properties are settings you establish for the entire weld
sequence and include options such as the type of wire feeder, quick trigger options and options
for locking the User Interface.

= Weld Procedures (page 5.8): Weld Proceduresis a library of weld procedures that you cancall
for the welding functions in this weld sequence. This allows you to set the parametersfor each
type of weld.

=  Weld Validations (page 5.22): Weld Validations in the top toolbar allows you to create a library
of conditions for passing a weld that you canuse within this sequence. If the weld does not
meet these conditions, the weld fails validation and you can tell Weld Sequencer what to do.

Tools

The Report Analysis Wizard allows you to load all Sequence Reports made using the open weld sequence
file and add valuable datato the sequence. Sequence Reports contain all raw data captured while welding
with the weld sequence file and provides you with complete views of how a part was created. See page
5.28 for more details on the Report Analysis Wizard.

Layout

The grid in the Weld Sequence Editor helps you align your functions and groups of functions in an orderly
manner. The grid looks just like graph paper and can help you organize your weld sequence in a way that
makes it easier for you to navigate and edit. Simply click the Show Grid button in the top toolbar to display
the alignment grid in the background. Click the Snap to Grid button to force the functions you add or move
to “snap” to the nearest gridline. This helps you keep your functions aligned automatically.

Settings — Preferences

Weld Sequence Editor has a few workstation preferences you canset; Table 4.1 explains these fields in
more detail. The Weld Sequencer also has a separate set of workspace preferences you canset for the
Weld Operators (page 7.7).

Property Window =]

Location of Configuration Files CAWeld Sequencer Files

Location of Sequence Files CA\Weld uencer Files\Sequences Select ‘
Location of Sequence Report Files | C:\Weld Sequencer Files\Logs\SequenceReports Select ‘

Stand-Alone Installation
Database Connection *

System Units ® Imperial © Metric

Language * English "

* Restart required if language selection or database connection is changed. [ Ok | I Cancel 1

Figure 4.5 WeldSequence Editor Preferences

Table4.1 Preferences Available in Weld Sequence Editor

s e

Location of This field displays the directory where the Weld Sequence Editor canfind the files
Configuration necessary to run the application, from program files to the default location for saving
Files weld sequence files.
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Location of The Location of Sequence Files is where the Weld Sequence Editor stores all the weld

Sequence Files sequence files you create, along with any accompanying files like images and sounds.
By default, the location is the C:\Weld Sequencer Files\Sequences directory on this
workstation. You can use the Select button to change the location; however,
remember that you could have image and/or sound files linked to various functions of
the sequence. If you move the weld sequence file without moving these external
files, you will break the links and the weld sequence file will no longer function
properly.

TIP | Agreatpracticeto get into: storeyourweld sequence fileand the
image/sound files together in a specific folder for a given part. If you move or copy
thefolder, the associated image/soundfiles will stay together and prevent broken

links.
Location of This location is where Weld Sequencer finds the Sequence Reports generated by
Sequence Report | Welding Power Source on the production floor that use the weld sequences. Thisis
Files especially helpful if all reports are saved to a common location (e.g., a network drive).
Stand-Alone This option allows you to choose a default Stand-Alone Installation where the
Installation required database is installed on the same computer. Referto Installing/Configuring

Microsoft SQL Server on page 2.6 for more information on the installation options.
Uncheck this option and enter the Database Connection string (below) if you are
using the Enterprise Configuration.

NOTE | Youmustlogin as an administrator userin orderto modify this setting.

Database This is the Database Connection string for Enterprise Configurations. See Appendix A
Connection for detailed Enterprise Configuration instructions. You must restart the Weld
Sequence Editor to utilize changes to the connection string.

NOTE | Youmustlogin as an administrator userin order to modify this setting.

System Units You can choose to display the units within the Weld Sequence Editor as Imperial or
Metric units.

Language Click on the dropdown arrow to select from the available languages. You must restart
the Weld Sequence Editor if a different language is selected.

Zoom Options

Depending on the complexity of your weld sequence, it could turn into a large workflow document where
much of your weld sequence is hidden from your view. The zoom bar allows you to navigate your
document easily. Use the Zoom Bar at the top of the window to zoom out to see your whole document,
click on a function near where you want to be, and then slide the zoom bar back to 100% to begin editingin
a normal zoom.
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Work Area

The main open area in the Weld Sequence Editor window (Figure 4.6) is where you build your weld
sequence. You can drag-and-drop functions into this Work Area, rearrange them, group them, add
properties, and more. You canuse the scroll bar to navigate the weld sequence.

[~} Weld Sequence Editor - olEd
Fex  Opm & e ] )
ga

=

2 | Work Area

ected @ Databace Nt Cannected Version: 11200

Figure 4.6 Work Area

Status Bar

At the bottom of the window, Weld Sequence Editor displays several bits of information for you.

l |

@ Power Source Not Connected Database Connected to THINKALEWS100

Figure 4.7 Status Bar in Weld Sequence Editor

= Welding Power Source Connection: Ifyou have connected to a Welding Power Source, the
system displays the IP address of that power source on the left.

= Database Connection: Nextto the Welding Power Source connection, the system displays the
Weld Sequencer database that you are currently connected to. This is especially helpful for an
Enterprise Configuration.

= PLC Connection (Weld Sequencer only): Nextto the Database Connection information, Weld
Sequencer displays whether you are currently connected to a programmable logic controller
(PLC) device.

= Version Number: At the far rightis the software version number. This is helpful if you need to
provide the support team with your current version.
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Sequence Functions

On the left of the Weld Sequence Editor window, you have access to the tools you need to create your weld
sequence—the Sequence Functions. These functions are the building blocks of the welding operation. You
add functions to the weld sequence that controls every aspect of the Welding Power Source and the welds
the operator creates. These functions help you define a consistent and repeatable process for the Weld
Operator. Chapter 6 explains each of these functions in detail and how to use them in your sequence.

e S A

,,,,,,,,,,,

o
£33

Sequence
“*= Functions

mmeegeoel -
| EEEEEE0

8 Cornmctect via TCP 1 1AMARN (FNY) - © Ditasece Commmeted 13 3501V

Figure 4.8 Sequence Functions

Part Lookup Table

If you want to load weld sequence files based on part numbers, the Part Lookup table is a simple
association between your part number and the weld sequence file that is used to weld it. Weld Operators
access this table from the Weld Sequencer under File > Part Lookup inthe main menu (page 7.2). When
the Weld Operator entersthe part number, Weld Sequencer loads the weld sequence file you associated
with the part number and launches it.

NOTE | IfyouwantanyWeld Sequenceron any computertolookup a
partnumber and then launch the correct weld sequence file,
you need to save the weld sequencefiles (and all supporting
image orsound files)in a central network folder thatall
computers can access.

TIP | Thereis a workstation preference that prompts forapart
numberas soon as theuserlogsintothe Weld Sequencer
Engine. See page 7.7 for more details.
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Part Maintenance Properties @

Part Maintenance Properties =] | Parts | Create |

Parts | Create |

Part Number ~ G-123456-2

Part Mumber G-654987
G-97412331 Sequence File  C\Weld Sequencer Files\Sequences\G-123456-2.wsf

Sequence File ~ C'\Weld Sequencer Files\Sequences\G-634%87.wsf

Browse ... | |

Update Part | [ Delete Part | | Create Part |

e e

Figure 4.9 Part Maintenance Properties

To add to your Part Lookup table:

1. Launch the Weld Sequence Editor.

2. Click the Login button. The Weld Sequence Editor prompts you for a user name
and password.

3. Enteryour user credentials and click The username is shown above the Functions List.
Login.
NOTE | Youmustlogin as an administrator userin

order to add, edit or delete part number entries.

4. Click Part Maintenanceinthe top The Part Maintenance Properties window opens (Figure
toolbar. 4.9).

5. Click the Createtab.

6. Enterthe part number inthe Part Remember, this is the number that the Weld Operator will
Number field. type when prompted in the Weld Sequencer.

7. Click the Browse button next to the
Sequence File field and select the file
you want to associate with this part
number entry.

8. C(lick the Create Part button.

Editing a Part Number Entry

If you need to associate a part number with a different weld sequence file, you can highlight the part
number, click the Browse button and associate a new file. Click the Update Part button tosave your
change (Figure 4.9).

Deleting a Part Number Entry

If you need to remove a part number entry from the Part Lookup table, simply highlight the part and click
the Delete Part button (Figure 4.9).
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STOP | Onceyou click the Delete Part button,the entryis removed.
If you delete the entry by mistake, you will need to add
it again.
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THE WELDING EXPERTS®

Sequence-Level Properties

The overall properties of the weld sequence and the weld sequence file also allow you to ensure a
consistent semi-automatic welding program.

Global Properties

The Global Properties are settings you establish for the entire weld sequence file. These properties help
you set up the Welding Power Source to meet the needs of the welds within the sequence. When the Weld
Operator launches the weld sequence file and begins the weld sequence, Weld Sequencer can prevent
outside control of the Welding Power Source. All control occurs from the weld sequence file. See Table 5.1
for details on each parameter on this window.

The Global Properties screens display the parameters specific to the connected Power Wave® type. If the
Power Wave® type is undetected, User Interface Controls and features that may not be supported are not
shown.

NOTE | Anysettings under Global Properties will overwrite the
current settings ofthe Welding Power Source.

Global Properties =] Global Properties =]
Description Weld Gun Organizer - 3rd Generation Power Wave® Power Source Options =
Werkpointin Amps  []
Part Name WGO._rev07
Trim in Volts =}
Expected Welds 10 welds expected.
Wire Package
Wire Feeder Type Single Head Feeder - |
Feed Head #1
Quick Trigger Enabled
Wire Diameter (in) 0000 *
Sequence Report Enabled Excel Fl\q\ '|
Metal Density (Ib/in2) | Steel -
Navigation Enabled .
User Interface Controls
Require Approval for Goto Step  [[] None |
Automatic Manual
Manual Enabled Master Lockout B
Require Approval for Manual [ Nene Encoder Lockout Bof ock Both Encoders Unlocked -
Manual Mode Timeout (sec) ol Memory Save Lockout | Fully Locked Fully Locked -
Weld Record Logging Enabled 7] Memory Button Disable | All Memories Disabled All Memories Disabled -
Require Approval for Abort 5] . Mode Select Panel Lock | All MSP Options Locked All MSP Options Locked ~|
Preference Lock
| 3rd Generation Power Wave® Power Source Options |
Passcode [ 0
Workpaint in Amps [ = =
[ Ok ‘ [ Cancel ‘ ok | Cancel |

Figure 5.1 Global Properties for Weld Sequence and Power Feed 10M or Power Feed 84
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Global Properties

Global Properties

Description
+ Part Name
Expected Welds 0 welds expected.
Wire Feeder Type Single Head Feeder
Quick Trigger Enabled ¥
| Sequence Report Enabled None
Navigation Enabled ¥4
Require Approval for Goto Step []  None
Manual Enabled [~
Require Approval for Manual None
Manual Mode Timeout (sec)
Weld Record Logging Enabled
Require Approval for Abort

None

3rd Generation Power Wave® Power Source Options

=

‘Workpoint in Amps

=)
Wire Package ‘
Feed Head #1
‘Wire Diameter (in) 0.000 =
Metal Density (Ib/in3) Steel
| | User Interface Controls
Automatic Manual
Weld Feedback Persist )
Weld Feedback Time 5 % 5=
Homescreen Layout Simplified ~ | Simplified
o= Restrict Start/End Settings ]
Restrict Wave Controls v
Restrict Remote Range =
Restrict Trigger Interlock v
Memory Only Mode
Memory Modification Enabled *
= =
Ok I I Cancel Ok ] l Cancel I

Figure 5.2 Global Properties for Weld Sequence and Power Wave® 300C

Global Properties

Global Properties

Description |
| Part Name

Expected Welds 0 welds expected,
Wire Feeder Type Single Head Feeder
Quick Trigger Enabled ™
Sequence Report Enabled None
Navigation Enabled v
Require Approval for Goto Step ]  None
Manual Enabled [+
Require Approval for Manual None
Manual Mode Timeout (sec)
Weld Record Logging Enabled

Require Approval for Abort None

eration Power Wave® Power Source Options

Workpoint in Amps

None

None

None

o - |

=

Feed Head #1

0.000 =

L=
Navigation Enabled
Require Approval for Goto Step
Manual Enabled
= Require Approval for Manual
Manual Mode Timeout (sec)
‘Weld Record Logging Enabled
Require Approval for Abort
3rd Generation Power Wave® Power Source Options
Workpoint in Amps
— Wire Package
o=l
Wire Diameter (in)
Metal Density (Ib/in3) | Steel
|
=
Ok ] l Cancel |

Ok

=

o

Figure 5.3 Global Properties for Weld Sequence and Undetected Power Wave® Type

Table 5.1

Global Properties Available for a Weld Sequence File

s Joepon

General Properties

Description

The Description field is the title of the entire weld sequence file. This text appears inthe

list of files that the Weld Operator canload. See page 7.1 for details on loading weld
sequence files in the Weld Sequencer.

5.2
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Part Name

Expected
Welds

Wire Feeder
Type

Quick Trigger
Enabled

Sequence
Report
Enabled

The text that you enterin the Part Name field is the text that displays in the Assembly
Name column in CheckPoint™. This helps you identify one part of the assembly from
another one for reporting purposes. All weld sequences that use this part name will be
grouped together in CheckPoint™.

Weld Sequencer also uses the Part Name when locating the appropriate Sequence
Report files for analysis with the Report Analysis Wizard (page 5.28).

NOTE | Typically, the Part Name is the same text you have for the part number;
however, they are different fields and different datain the system.

This field automatically calculates the total number of welds you expect the Weld
Operator to have performed by the end of the weld sequence. If this number of welds is
not reached or is exceeded, Weld Sequencer identifies the sequence as containing
errors.

NOTE | Whenthesequence contains Weld Open or Weld Accumulator functions, the
Expected Welds field displays the number in the Minimum Number of Welds field of
the function.

If you have a weld sequence that requires a Dual Head wire feeder, select Dual Head
Feeder from the Wire Feeder Type drop-down. This adds an additional set of procedure
options to the Weld functions so you can specify which torch you want to use for the
weld. See page 5.8 for details on establishing weld procedures per feed head and page
6.33 for selecting procedures for the feed head per weld. This also adds a second Wire
Package configuration for properly tracking the wire used on each feed head.

Place a check mark in the Quick Trigger Enabled checkbox to allow the Weld Operator to
navigate the weld sequence (i.e., Previous, Next and Enter) using the trigger on the
welding torch instead of the keyboard.

=  Two quick trigger pulls simulate pressing the Enter key, as well as clicking the

Next button . Two quick trigger pulls also simulate clicking the Continue
button in the case of the Review function or activating the Start button when
waiting to start a sequence. If you activate the Continue buttonfor a Display
Picture, Display HTML or Display Video function, two quick trigger pulls also
simulate clicking this Continue button.

= Three quick trigger pulls simulate clicking the Previous button.

= Four quick trigger pulls simulate clicking the Manual- and Automatic
-@ toggle button.

The Weld Sequencer canautomatically export a file listing the details of the finished weld
sequence and all of the welds created eachtime a Weld Operator completes it, including
welds madein Manual mode. Weld records contain information such as weld duration,
start delay, wire density, deposition and WeldScore®.

Simply place a check markin the Sequence Report Enabled checkbox and select the
format from drop-down:

IM8003
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Navigation
Enabled

Require
Approval for
Goto Step

Manual
Enabled

Require
Approval for
Manual

=  Tab-Delimited File: \Weld Sequencer createsa simple text file that separates
each piece of data for the weld record with a tab character.

= Microsoft Excel: Weld Sequencer createsa Microsoft® Excel spreadsheet file
that contains a row for each weld record and column for each piece of weld
record data.

Weld Sequencer stores this file under C:\Weld Sequencer Files\Logs\ SequenceReports.
The software also automatically creates XML files for each Sequence Report that you can
find under C:\Weld Sequencer Files\Logs\SequenceReports\XML. You will need these
XML files to use the Report Analysis tool.

NOTE | YouneedtogenerateSequence Reportsifyou wantto usethe Report
Analysis tool. See page 5.28 for details on the Report Analysis tool.

The Weld Sequencer has Previousﬂ and Next buttons E that allow the Weld
Operatorto navigate through the weld sequence, even if the sequence step is not
complete. The Navigation Enabled checkbox allows you to control whether or not the
operatoris allowed to navigate the sequence with these buttons.

To prevent the user from advancing or going back before the end of the sequence step,
remove the check mark from this checkbox.

NOTE | This option also includes the File > Goto Step feature in the menu of Weld
Sequencer.

NOTE | You can disable Navigation on specific Steps. In the Editor, double-click on
theleft side Step namelabel to configure this feature. When disabled,the Weld
Sequencer will not allow the user to Navigate away from the Step. This is very useful
for Steps that contain PLC Functions, and Navigation needs to be disabled, but
Navigation is desired for the remainder of the sequence. The background of the left
side Step name will change to grey when this optionis used.

Place a check mark in this option to specify that a user associated with the selected user
role must log in to allow the Weld Operator to use the File >Goto Step feature during an
active sequence.

If you want to prevent the Weld Operator from going into Manual mode during the weld
sequence, simply remove the check mark from the Manual Enabled checkbox. When a

Weld Operator runs the sequence, they will not be able to use the Manual button-
in the Weld Sequencer. They will be restricted to the functions in the sequence.

Place a check mark in this option to specify that a user associated with the selected user
role must log in to allow the Weld Operator to use Manual mode during an active
sequence.

When the Weld Operator (or other user) clicks the Manual button - in the Weld

Sequencer, Weld Sequencer requires someone with the specified user role to log in to
release the Welding Power Source into manual mode.

5.4
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Manual Mode  yse this option to set a timeout value for Manual Mode. Setting this timeout value (in

Timeout seconds) will limit use of Manual Mode to this period of time when the sequence is
running. After the timeout expires, the Weld Sequencer will returnto Automatic Mode.
A timeout value of zerowill disable this feature. This Global Property allows
customization of the timeout within every sequence file.

Weld Record ' pjace acheck mark in this option to activate Weld Record Logging in a weld sequence

Logging file. For every weld completed by the Welding Power Source, Weld Sequencer createsa

Enabled new database entry. Thisis not a replacement for Production Monitoring or
CheckPoint™ data. Weld Sequencer saves the same Weld Record information in the
Weld Sequencer database. See page 5.8 for more details about Weld Record Logging.

STOP | Usingthisoptionincreasesthesize ofthe database. Each weld record is
approximately 1600 bytes.

NOTE | Weld Record Logging is most usefulforthose advanced users who need to
useraw dataand have some SQL Server experience.

Require Place a check mark in this option to specify the user role allowed to abort a sequence or

Approval for close the Weld Sequence while a sequence is active.
Abort
When the Weld Sequence encounters an abort situation or the Weld Operator (or other

user) attemptsto close the weld sequence before it is complete, Weld Sequencer
requires someone with the specified user role to log in to approve the action.

3rd Generation Power Wave® Power Source Options

Workpoint in Place a check mark in this option to base the output level on Amps instead of wire feed

Amps speed for this weld sequence. Ifyou are connected toa welding power source and this
property differs from the power source’s configuration, Weld Sequence Editor displays a
message.

Trim in Volts Place a check mark in this option to set the output level based on voltage instead of a
unitless control (trim) for this weld sequence. If you are connected to a welding power
source and this property differs from the power source’s configuration, Weld Sequence
Editor displays a message.

This featureis only available on a Power Wave® with a Power Feed 10M or Power Feed
84. The Trim in Volts option is not available when connected to a Power Wave® 300C or
when the Power Wave® type is undetected.

Wire Package

Wire Diameter | |In the Wire Diameter field, enter the diameter of wire used for the welds in this weld

and Metal sequence. From the Metal Density drop-down, select the density of the metal from

Density which the wire is composed. If none of the available options apply to the wire loaded
into the wire feeder, select User Defined Density from the drop-down and enter the
density value in the text field that appears. If a Dual Head Feeder is used, configuration
options for each feed head will be shown.

When the Weld Operator loads this weld sequence file, Weld Sequencer changesthe
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Wire Package information on the Welding Power Source to match the information you
entered here.

Power Feed 10M and Power Feed 84 User Interface Controls

Automatic
and Manual

Master
Lockout

Encoder
Lockout

Memory Save
Lockout

Memory
Button Disable

The Automatic and Manual columns let you control the User Interface lockout when the
weld sequence is in Automatic mode and when the Weld Operator puts the sequence
into Manual mode. Simply select the appropriate lockout preferences in each column.

The Master Lockout checkbox allows you to lock all user interface controls for this weld
sequence, preventing the operator from making any changes.

The Master Lockout checkbox should not be checked if the Save User Preferencesfeature
is being used.

Master Lockout takes precedence over the Encoder Lockout, Memory Save Lockout,
Memory Button Disable, Mode Select Panel Lockout and Preference Lock options.

The Encoder Lockout drop-down allows you to lock one or both of the upper knobs
(encoders) on the Welding Power Source for this weld sequence, preventing the
operator from changing wire feed speed, amps, volts or trim. The function of each upper
knob depends on the selected weld mode. When a constant current weld mode is
selected (e.g., Stick, TIG, Gouge), the upper right knob will always function as an on/off
switch.

In order to adjust and Save User Preferences, the Encoders should be unlocked to allow
the operator to adjust the allowed parameters.

Select the appropriate lockout option, setting the options for both Automatic and
Manual operation of the weld sequence.

The Memory Save Lockout allows you to control whether the operator can overwrite the
memories on the Welding Power Source with new data.

= Unlocked: When you select Unlocked, the operator can save memories and
reconfigure limits set on the machine.

= Fully Locked: Fully Locked prevents the memories from being changed and
prohibits reconfiguration of limits on the machine. Do not choose this setting
when enabling the Save User Preferences feature.

= Allow Saving Within Limits:

If you want to enable/disable a specific memory button on the User Interface, you can
select the memory button from the Memory Button Disabled drop-down (or
enable/disable ALL memories).

When a memory is disabled, you cannot restore Weld Procedures from or save Weld
Procedures to that memory.

If using the Save User Preferences feature, Memories 1 and 2 (at a minimum) have to be
enabled.

NOTE | Inmulti-head systems, this parameter disables the same memory buttons on

5.6
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Mode Select
Panel Lock

Preference
Lock

Passcode

both feed heads.

The Mode Select Panel Lock allows you to select between several Mode Select Panel
lockout preferences. This helps you control the selections the Weld Operator may make
on the Welding Power Source.

= A/l MSP Options Unlocked: All adjustable parameterson the Mode Select Panel
are unlocked.

= All MSP Options Locked: All knobs and buttons on the Mode Select Panel are
locked.

= Start & End Options Locked: The Startand End parameterson the Mode Select
Panel are locked; all others are unlocked.

=  Weld Mode Option Locked: The Weld Operator cannot change the Weld Mode
from the Mode Select Panel; all other Mode Select Panel settings are unlocked.

=  Wave Control Options Locked: The Wave Control parameterson the Mode Select
Panel are locked; all others are unlocked.

= Start, End & Wave Options Locked: The Start, End and Wave Control parameters
on the Mode Select Panel are locked; all others are unlocked.

= Start, End & Mode Options Locked: The Start, End and Weld Mode Select
parameterson the Mode Select Panel are locked; all others are unlocked.

With the Preference Lock checkbox, you can control whether the Weld Operator can
modify the setup parameterson the Welding Power Source with or without a passcode.

= Unchecked: The operator does not need toenter the passcode to change any
setup menu parameter, evenif the passcode is non-zero.

= Checked: The operator must enter the passcode (if the passcode is non-zero) in
order to change any setup menu parameters.

Creating a passcode allows you to prevent unauthorized changesto the equipment for
this weld sequence. The default passcode is zero, which allows full access. A non-zero
passcode will prevent unauthorized:

= changesto memory limits

= saving to memory (if Memory Save Lockout is disabled)

= changes to setup parameters(if the Preference Lock checkbox is unchecked)
Valid passcode entries are from 0 t09998.

Power Wave® 300C User Interface Controls

Weld Enable the Power Wave® User Interface to display values from the last weld after
Feedback completion.

Persist

Weld The amount of time the values from the last weld are displayed on the User Interface.
Feedback

Time

Homescreen You can control whether the Power Wave® User Interface displays a Simplified or
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Layout Advanced layout.

Restrict Restrict use of the Start and End parameterson the Power Wave® User Interface.
Start/End

Settings

Restrict Wave | Restrict use of the Wave Control parameterson the Power Wave® User Interface.
Controls

Restrict Restrict the ability to make adjustments using a Remote Pot.
Remote Range

Restrict Restrict the ability to switch between 2-Step and 4-Step.
Trigger

Interlock

MemoryOnly | Choose whether the operator is limited to settings saved in memory when welding in
Mode manual mode.

Memory Choose whether the operator can save changes to memory.
Modification

Weld Record Logging

A weld record is a string of data from the Welding Power Source. This data contains the details of an
individual weld, from the arc start time to the WeldScore™ of the weld. The welding power source gathers
this data and then transmits it to the Lincoln Electric software connected to the power source.

The Weld Record Logging feature in Weld Sequencer receives the same weld record data that the Welding
Power Source sends to CheckPoint™ and stores it in the Weld Sequencer database. In addition, the
database records includes sequence-specific welding information such as the sequence file name, number
of welds and whether the weld validation passed or failed.

Eachtime the sequence runs the Weld Record Logging feature stores summary information from the
sequence, information on every Function in the sequence and the weld Record.

Since Weld Sequencer saves the weld record tothe Weld Sequencer database, you can search the database
for related welds on a variety of parameters. For example, John at Advanced Manufacturing searches the
database for all welds made using a specific weld sequence file and reviews each of the weld records. He
can also search the database for those weld records related to a specific part serial number.

Table 5.2 explains the database tables in more detail.
STOP | Remember: Usingthis optionincreases thesize ofthe

database. Each weld record is approximately 1600 bytes.

TIP | WeldRecord Loggingis also good ifyou want to keep data
locally (perhaps thereis no Internet connection)
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Table 5.2 Data Available in the Database Tables

Column

Data Available in the Weld Records Table

WeldRecordld

PC CreatedOnUTC

SequenceFile

PartName

FunctionType

FunctionName

ValidationPassed

PowerSourceStartOfWeld

This column displays the unique database identifier for this weld record in
Weld Sequencer database. This is different from the Weldld column, which
is the identifier used by the Welding Power Source.

This is the time from the computer running the Weld Sequencer and the
weld sequence file, which could be different from the computer running the
Weld Sequencer database.

This is simply the file name for the weld sequence file used when creating
this weld record. All functions and weld validations used for this weld record
areincluded in the file listed here.

This column displays the assembly name associated with this weld. You can
find this information in the Part Name field of the weld sequence under
Global Properties (page 5.1).

This column displays the type of sequence function that determinedthe
parameters of this weld: Welding, Weld Accumulator or Weld Open.

This column displays the description of the function from the Name field of
the Properties window. For example, Figure 6.11 on page 6.8.

This column indicates if the validations that were set on the Weld
Validations tab of the welding function passed.

This is the start time for this specific weld on the Welding Power Source.

IsPowerSourceTimeUTC This column displays whether the time stamp of the power source at the
beginning of the weld is in UTC format.

ArcTime The time displayed in this column is the length of time it took to create the
individual weld.

WeldProfile This is the Weld Profile used for creating this individual weld. Inthe weld
sequence, you canfind this in the Weld Profile field of the welding function’s
properties.

CausedLatchedFault This column indicates if this weld went outside the limits set by the Weld
Profile for the weld, which faulted the power source and caused it to stop
welding immediately. This is also known as a “Fault System” event. The
Weld Operator would have been able to make adjustments and begin
welding again.

CausedFault This column indicates if a fault occurred as a result of this weld.
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CausedLatchedAlarm

CausedAlarm

ArcTimeExceededHigh

ArcTimeExceededLow

IsShortWeld

ArcTimeOutOfLimits

This column indicates if a weld went outside the limits set by the Weld
Profile and caused the power source to enter into a faulted state (also
known as a “Alarm Latch” event). In order for the power source to continue
welding, the Weld Operator would have had to clear the fault.

This column indicates if an alarm was issued for an event that occurred while
making this weld.

This column indicates if the duration of the weld went above the high end of
the time limit that was set in the Weld Profile used to make the weld.

This column indicates if the duration of the weld went below the low end of
the time limit that was set in the Weld Profile used to make the weld.

This column indicates if the duration of the weld less than the Start plus End
delay times set in the Weld Profile used to make the weld.

This column indicates if the arctime for the weld went outside the high or
low Weld duration limit set in the Weld Profile used to make the weld.

WeldScoreExceededLow This column indicates if the WeldScore® of the weld went below the
WeldScore® limit that was set in the Weld Profile used to make the weld.

WireSpeedExceededHigh This column displays whether the wire feed speed went above the wire feed
speed limit set in the Weld Profile that was used to make the weld.

WireSpeedExceededLow This column displays whether the wire feed speed went below the wire feed
speed limit set in the Weld Profile that was used to make this weld.

VoltageExceededHigh This column displays whether the arcvoltage went above the high end of the
arcvoltage limit set in the Weld Profile that was used to make this weld.

VoltageExceededLow This column displays whether the arcvoltage went below the low end of the
arcvoltage limit set in the Weld Profile that was used to make this weld.

CurrentExceededHigh This column displays whether the current went above the high end of the arc
current limit set in the Weld Profile that was used to make this weld.

CurrentExceededLow This column displays whether the current went below the low end of thearc
current limit set in the Weld Profile that was used to make this weld.

CurrentAverage Hundreds of times per second, the Welding Power Source takes a
measurement of the arc current while the welder is active for this weld
(minus the Start and End delays). When the weld is complete, the power
source averagesthose measurementstogether. The CurrentAverage column
displays that average arc current value for this weld.

CurrentMax The CurrentMax column displays the highest arc current measurement taken
by the Welding Power Source throughout the duration of this weld (minus
the Start and End delays).
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CurrentMin

CurrentPercentHigh

CurrentPercentLow

CurrentHighLimit

CurrentLowlLimit

VoltageAverage

VoltageMax

VoltageMin

VoltagePercentHigh

VoltagePercentLow

VoltageHighLimit

VoltageLowLimit

The CurrentMin column displays the lowest arc current measurement taken
by the Welding Power Source throughout the duration of this weld (minus
the Start and End delays).

This value is the percentage of measurements taken during the weld (minus
the Start and End delays) that were above the high end of the arc current
limit set in the Weld Profile that was used to make this weld.

This value is the percentage of measurements taken during the weld (minus
the Start and End delays) that were below the low end of the arc current
limit set in the Weld Profile that was used to make this weld.

This column displays the high end of the arc current limit that was set in the
Weld Profile used to make the weld.

This column displays the low end of the arc current limit that was set in the
Weld Profile used to make the weld.

Hundreds of times per second, the Welding Power Source takes a
measurement of the arc voltage while the welder is active for this weld
(minus the Start and End delays). When the weld is complete, the power
source averagesthose measurementstogether. The VoltageAverage column
displays that average arc voltage value for this weld.

The VoltageMax field displays the highest arc voltage measurement taken by
the Welding Power Source throughout the duration of this weld (minus the
Start and End delays).

The VoltageMin field displays the lowest arc voltage measurement taken by
the Welding Power Source throughout the duration of this weld (minus the
Startand End delays).

This value is the percentage of measurements taken during the weld (minus
the Start and End delays) that were above the high end of the arc voltage
limit set in the Weld Profile that was used to make this weld.

This value is the percentage of measurements taken during the weld (minus
the Start and End delays) that were below the low end of the arcvoltage
limit set in the Weld Profile that was used to make this weld.

This column displays the high end of the arc voltage limit that was set in the
Weld Profile used to make the weld.

This column displays the low end of the arcvoltage limit that was set in the
Weld Profile used to make the weld.

IM8003
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WireSpeedAverage

WireSpeedMax

WireSpeedMin

WireSpeedPercentHigh

WireSpeedPercentLow

WireSpeedHighLimit

WireSpeedLowLimit

WeldScoreAverage

WeldScoreMax

WeldScoreMin

WeldScorePercentLow

Hundreds of times per second, the Welding Power Source takes a
measurement of the speed at which the wire is put into the weld (minus the
Startand End delays). When the weld is complete, the power source
averagesthose measurements together. The WireSpeedAverage column
displays that average wire feed speed value for this weld.

The WireSpeedMax column is the highest wire feed speed measurement
taken by the Welding Power Source throughout the duration of this weld
(minus the Start and End delays).

The WireSpeedMin field displays the lowest wire feed speed measurement
taken by the Welding Power Source throughout the duration of this weld
(minus the Start and End delays).

This value is the percentage of measurements taken during the weld (minus
the Start and End delays) that were above the wire feed speed limit set in
the Weld Profile that was used to make this weld.

This value is the percentage of measurements taken during the weld (minus
the Start and End delays) that were below the wire feed speed limit set in
the Weld Profile that was used to make this weld.

The WireSpeedHighLimit column simply displays the high end of the wire
feed speed limit that was set in the Weld Profile used for the weld.

The WireSpeedLowLimit column simply displays the low end of the wire feed
speed limit that was set in the Weld Profile used for the weld.

The WeldScoreAverage column displays the average score for this weld.
Every quarter of a second, the Welding Power Source compares the
performance of the weld against the trained weld for the Weld Profile being
used. When the weld is complete, the power source averagesthose
measurements together for an average WeldScore® value. For more details
on WeldScore®, please referto the Power Wave® Manager User Manual
(IM8002).

The WeldScoreMax column is the highest WeldScore® measurement
calculated by the Welding Power Source throughout the duration of this
weld (minus the Start and End delays).

The WeldScoreMin column displays the lowest WeldScore® measurement
taken by the Welding Power Source throughout the duration of this weld
(minus the Start and End delays).

This value is the percentage of measurements taken during the weld (minus
the Start and End delays) that were below the WeldScore® limit set in the
Weld Profile that was used to make this weld.
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WeldScoreLowLimit

ArcTimeMaxLimit

ArcTimeMinLimit

StartDelay

EndDelay

SerialNumber

Operatorld

Consumablelot

Weldid

ConsumableDensity

WireDiameter

This column displays the WeldScore® limit that was set in the Weld Profile
used to make this weld.

This column displays the high end of the time limit that was set in the Weld
Profile used to make the weld.

This column displays the low end of the time limit that was set in the Weld
Profile used to make the weld.

This is the amount of delay that was used for the beginning of this weld. The
Start delay is an option set in the Weld Profile and is the amount of time (in
seconds) that the power source will wait, directly after the start of a weld,
until the limits entered for the Weld Profile begin to be applied. This option
is necessary because the start of a weld is often unpredictable and may fall
out of limits easily. For more in-depth details on Start Delay, please refer to
the Power Wave ® Manager User Manual (IM8002).

This is the amount of delay used at the end of this weld. The End delay is an
option set in the Weld Profile and is the amount of time (in seconds) directly
before the end of a weld that the power source stops applying the limits
entered for the Weld Profile. This option is necessary because, at the end of
a weld, the set points for the Welding Power Source are often different than
the rest of the weld (e.g., if the Power Wave® is in a burn-back state). For
more in-depth details on End Delay, please refer to the Power Wave ®
Manager User Manual (IM8002).

The Serial Number column is the part serial number associated with this weld
and entered with either a Field Entry function or a PLC Field Entry function.

This is the username of the person who waslogged into Weld Sequencer
during the creation of this weld.

The Consumable Lot is the consumable lot code that was entered with either
a Field Entry function or a PLC Field Entry function.

This column displays the identifier used by the Welding Power Source for this
weld record. This is different from the WeldRecordld column, which is the
database identifier for this weld record in the Weld Sequencer database.

The ConsumableDensity column displays the density of the metal used for
this individual weld. The system uses the wire density in its calculation of
how much material wasdeposited for this weld.

The WireDiameter columndisplays the diameter of the wire used for this
individual weld. The system uses the wire diameter in its calculation of how
much material was deposited for this weld.

IM8003

Weld Sequencer User Manual 5.13



Chapter 5. Sequence-Level Properties

Global Properties

TrueEnergy

Deposition

PowerSourceName

PowerSourceDevicelD

WeldMode

This column displays the True Energy™ calculated for this weld using the
following equation:

n
1
True Energy []] = - Z(vi * 0;*t;)
i=1

If the Welding Power Source that made the weld had older firmware and did
not support the True Energy™ calculation, this column displays a 0.

The Deposition shows how much material was deposited during the weld,
normalized to pounds per hour.

This column displays the name of the Welding Power Source that was set by
the user. Please refer to the Power Wave® Manager User Manual (IM8002)
for information on setting this name.

NOTE | The power source name can be changed by the user. This value can
beblank or may be the same for multiple powersources.

This column shows a unique identifier for the Welding Power Source that
made the weld. This value was assigned to the power source during its
manufacture and cannot be changed.

This column shows the Weld Mode selected when this weld was made.

Data Available in the Weld Record Summary Table

WeldRecordSummaryld

Welder
PartName
CycleTime
Arctime
CompletedWelds
ExpectedWelds

FeedHeadl WireDiamerter

FeedHead1 WireDensity

FeedHead2 WireDiamerter

This field displays the unique database identifier for this weld summary in
the Weld Sequencer database.

The name of the Power Wave® that was used during the weld sequence.

The text that was entered in the Part Name field in General Properties.

The total elapsed time to run the weld sequence.
The total time for all welds made during the weld sequence.
The number of welds made during the weld sequence.

The number of welds expected for the entire weld sequence.

The WireDiameter field is the diameter of the wire used for this

weld sequence. The system uses the wire diameter in its calculation of how
much material was deposited for this weld sequence.

The WireDensity field is the density of the metal used for this

weld sequence. The system uses the wire density in its calculation of how
much material was deposited for this weld sequence.

The WireDiameter field is the diameter of the wire used for this

weld sequence. The system uses the wire diameter in its calculation of how
much material was deposited for this weld sequence.

5.14
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FeedHead2_ WireDensity

TotalDeposition

Operatorld

PartSerialNumber

ConsumablelLot

CycleStartTime

CycleEndTime

The WireDensity field is the density of the metal used for this

weld sequence. The system uses the wire density in its calculation of how
much material was deposited for this weld sequence.

The deposition field shows how much material was deposited during the
weld sequence, normalized to pounds per hour.

This is the username of the person who waslogged into Weld Sequencer
during the weld sequence.

The Serial Number is the part serial number associated with this weld
and entered with either a Field Entryfunction or a PLC Field Entry function.

The Consumable Lot is the consumable lot code that was entered with either
a Field Entry function or a PLC Field Entry function.

This is the start time from the computer running the Weld Sequencer and
the weld sequence file, which could be different from the computer running
the WeldSequencer database.

This is the end time from the computer running the Weld Sequencer and the
weld sequence file, which could be different from the computer running the
WeldSequencer database.

Data Available in the Weld Record Functions Table

WeldRecordFunctionsld

This field displays the unique database identifier for this weld function list in
Weld Sequencer database.

WeldRecordSummaryld This field displays the unique database identifier for this weld summary in
Weld Sequencer database

WeldRecordld This column displays the unique database identifier for this weld record in
Weld Sequencer database. This is different from the Weldld column, which
is the identifier used by the Welding Power Source.

StepNumber This is the number of the step that contains this function. This number is in
the lower area of the vertical bar in the Weld Sequencer Editor.

FunctionType Identifies the type of function.

FunctionName This is the name assigned to the function.

Weldld This field displays the identifier used by the Welding Power Source for this
weld. This is different from the WeldRecordld column, which is the database
identifier for this weld record in the Weld Sequencer database.

Status This indicates whether the function initially passed or failed validation.

FinalStatus This indicates whether the function passed or failed validation at the
completion of the weld sequence. The Review function may be used to
change the status after visual inspection.
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ExecutionTime This is the amount of time used for the function to complete.
ExpectedTime This is the estimated time entered into the function.

ManualTime This is the amount of time where control was switched to Manual Mode.
Miscellaneous This is a text field used to store messages. For an Alert function, the

validation results will be stored.

Functionld This field is a system generated identifier provided for each function.

Opening Tab-Delimited Sequence Reports

Tab-delimited Sequence Report files are special text files where each piece of datain each of the weld
records is separated by a tab character. Once you have the Sequence Report file, you canuse it a variety of
ways. One of the common ways to open the file is to open it in Microsoft® Excel.

NOTE | Depending howyou open this file, the formatting may look
strange.

To import a Sequence Report into Microsoft® Excel:

1. Open Microsoft® Excel.
2. Select File > Open from the main menu.

3. Navigateto C:\Weld Sequencer
Files\Logs\ SequenceReports.

4. Select your report file and click Open. The Text Import Wizard in Microsoft® Excel should open.

Text Import Wizard - Step 1 of 3 l

The Text Wizard has determined that your data is Delimited.
If this is correct, choose Mext, or choose the data type that be
Original data type

Efoose the file fp
@ Delimited

e that best describes your data:
- Characters such as commas or tabs s

- Fields are aligned in columns with spacs

[

|| Startimpart at row: | 1 | File origing.__| Windows

5. Verify you have Delimited chosen under
Original data type and click Next.
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6. On Step 2 of the Text Import Wizard,
verify thereis a check mark next to Tab
in the Delimiters section.

7. Click Next.

8. On Step 3 of the Text Import Wizard,
click Finish.

Weld Procedures Library

Weld Sequencer exports Sequence Reports as tab-
delimited files (as of 9/29/14). If you have a different
delimiter, choose the appropriate option.

Text Import Wizard - Step 2 of 3

This screen lets you set the delimiters your data contains. You can see
below.

Delimite
-

~ Zolon [ Treat consecutive delimiters as one

Microsoft® Excel opens the file with data separatedinto
columns based on the delimiter.

The Weld Procedures inthe top toolbar is alibrary of procedures that you can call from the welding
functions in this weld sequence. This allows you to set the parametersfor each type of weld (i.e., what will
be used for Procedure A and Procedure B on eachweld). When you change a parameterinthe library, any
function using that type of weld automatically begins using the new parameter.

When the Weld Operator launches Weld Sequencer, the application saves the weld procedures currently
found on the connected Welding Power Source. Once the operator closes the application, Weld Sequencer
reloads those weld procedures back to the Welding Power Source. This allows the power source to retain
its original procedures and prevents customized procedures from a sequence file toremain active in the

Welding Power Source.

NOTE | Thereis an exception, however. If parameter P.16 (Push-Pull
Gun Knob Behavior) is set to either “Gun Pot Enabled” or “Gun
Pot Proc A” on the wire feeder, this setting overrides the
defined wire feed speed fromthe weld procedure. Please
refer to the appropriate Operator Manual for your Welding
Power Source or wire feeder for more information on using

this parameter.
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Default Procedure A | None x Default Procedure B | None
Default Procedure A | None ¥ Default Procedure B None
Weld Procedure Tack_300C
Weld Procedure Tack1
Properties
Properties .
Weld Procedure Name  Tack_300C o Ke

Weld Procedure Name  Tack1 o XS :
Store in database

. -
Store in database Update from Feed Head #1, Procedure A | | Update from Feed Head 21, Procedure 8

Update from Feed Head #1, Procedure A Update from Feed Head #1, Procedure B
Enable User Limits

able User Limits E— Value User Limits Automatic

Parameter Value User Limits Automatic
GMAW | CV | Steel | 035 in | 90% Ar 10% CO,

Weld Mode 12
Pinch o to
UltimAre (=) to

Preflow (sec) "

Run-in (in/min) 4 v

Figure 5.4 WeldProcedures Library

For existing weld procedures in a sequence, you can click the appropriate Update from Feed Head button
(Figure 5.4) to replace all of the parameters with those from the connected power source.

Older Weld Sequence files may have weld procedures that do not have parameter limits. When this

condition exists, a warning icon A displays next to the Weld Mode field. You can click the Refresh button
to load the parameter limits from the connected power source.

NOTE | Ifaweld procedureusesaWeld Mode thatdoes notexistin

the connected power source,a warning icon& appears next

to the Weld Mode field. Hover your mouse overtheiconto
display an explanation.

You can also set the defaults for Procedure A and Procedure B to help you quickly build your weld
sequence. If you have a sequence where the majority of the welds use the same procedure, you can use
the Default Procedure A and Default Procedure B drop-downs at the top of the window to automatically
pre-populate the Weld Procedures tab on every welding function you add.

STOP | Youmustconnecttothe Welding PowerSourcein orderto
load the weld parameters into the weld sequence file.

STOP Weld Sequencer automatically connects to the last Welding
Power Source connected. Before editing the weld parameters,
besureyou are connected to the correct Welding Power
Source.

to the appropriate Operator Manualfor your Welding Power
Source or wire feeder.

| IfyouhaveaDualHead feeder for this weld sequence,you

will have two sets of default drop-downs—one sset for each

| NOTE | For details on the specific parameters available, please refer
| feed head.
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Adding a Weld Procedure to the Library

In order to add a Weld Procedure for a type of weld, you need to connect to the appropriate Welding
Power Source to be used with the weld sequence file and load the available parametersinto the file. You
can then create the set of procedures you need for the welding functions in your sequence. (See page5.20
for information on saving Weld Procedures to the database instead of saving in the sequence file.)

To add a procedure to the Weld Procedures library:

NOTE | Ifthe Workpointand Trim units differ from those established
in the Global Properties for this weld sequence, Weld
Sequence Editor displays a warning message.

Weld Procedure Properties

Default Procedure A [None

¥ | Default Procedure B | None - |

‘Weld Procedure

Properties

Weld Procedure

Figure 5.5 Adding a Weld Procedure

1. Launchthe Weld Sequence Editor and load
your weld sequence file.
2. Log into Weld Sequence Editor.
3. Click the PS Connect buttonand connect to | See page 2.11 for more in-depth information.
the Welding Power Source.
4. Click the Weld Procedures buttonin the top
toolbar.
5. Select <New> from the Weld Procedure See Figure 5.5.
drop-down if not already selected.
6. Entera name for the type of weld in the
Weld Procedure Name field.
7. Click the Load from Feed Head #1, Weld Sequence Editor reads the available parameters
Procedure Aor Load from Feed Head #1, from this procedure group.
Proce:urefB bUt:ﬁn to load t,hf weld q TIP | IfyouhaveaDualHead feeder, there are two
procedure ron"! e appropriate procedure b0 aach feed head.
group on the wire feeder.
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8. Click OK. Weld Sequence Editor adds a new entry to the Weld
Procedure drop-down.
Weld Procedure Properties
Default Procedure A [None v| Defaul

‘Weld Procedure

|Pr3per‘t'es Tack

Weld P'acedur@ .
Neld

TIP | Youcanadd multiple weld proceduresin one

sitting; however, be sure you click OK when finished
tosaveyourchanges.

Adding a Weld Procedure to the Database

You also have the option of saving a Weld Procedure to a common database so that multiple weld
sequence files can use the same weld procedure. This allows you to create the weld procedure once, assign
the weld procedure to functions in multiple files, and then only update the procedure once. When you
update the weld procedure from within any of the sequence files, every weld sequence that uses that
procedure will always use the latest parameters.

STOP | Usecaution when making changes to ordeleting Weld
Procedures saved in the database. Any weld sequence file
that uses the procedure will beimpacted.

Saving a Weld Procedure to the common database is simple:

1. Createyour weld procedure (page 5.19) and be sure to save it.

2. Edit the Weld Procedure Name field and enclose the name in square brackets (Figure 5.6).
3. Save the Weld Procedure.

The bracketstell Weld Sequence Editor to save the weld procedure to the database so you can pull it from
the database for other weld sequence files. When you select the weld procedure on a function (page 6.33),
the drop-down contains all weld procedures created for the individual sequence file and all weld
procedures saved in the database (enclosed in square brackets).
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Default Procedure A | None ¥ | Default Procedure B | None
Weld Procedure [Weld1UserLimitProceciure]

lPropemes |

Weld Procedure Name | [Weld1UserLimitProcedure] =

Update from Feed Head #1, Procedure A | | Update from Feed Head #1, Procedure B

Enable User Limits

Parameter Value User Limits Automatic

Weld Made 12 ~

UltimArc ofg -0 to 105
Preflow (sec) 02
Run-in (in/min) 50 [+

Figure 5.6 WeldProcedure Saved in the Database

NOTE | Each computerusing Weld Sequencerouton the shop floor
must have access to the database when using this feature.

User Limits

The Save User Preferences feature allowsa Weld Operator to adjust and save their preferred settings for
each Weld Procedure. The Weld Engineer enables this feature by checking the Enable User Limits checkbox
and choosing the range for each parameter in the Weld Procedure.

NOTE | TheWeld Procedure mustbe stored in the database when
using User Preferences and User Limits.

Editing a Weld Procedure in the Library

When you need to edit welding parametersin a procedure, you do not need to connect to the Welding
Power Source to make your changes. You can make your changes, and once the Weld Operator loads the
weld sequence file, Weld Sequencer updates the Welding Power Source before welding begins. Once you

make your changes to the procedure in the Weld Sequence Editor, any function using that type of weld
reflects the change.

TIP | IfaWeldProcedureusesaweld modethatdoes notexiston

the connected power source,awarning iconA appears next
to the Weld Mode field. Hover your mouse overtheicon for
an explanation oftheerror.

If you want to update the weld procedure to match the procedure on the connected Welding Power
Source, simply click the Refresh button. The Weld Sequence Editor clears the current parametersand
replaces them with the values from the Welding Power Source.

1. Launch the Weld Sequence Editor and load
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your weld sequence file.

2. Click the Weld Procedures buttonin the top
toolbar.

3. From the Weld Procedure drop-down, select
the type of weld you want to edit.

4. Make the changes you need to make.
5. Click OK. Weld Sequencer updates the parametersand all the

functions using this weld procedure automatically
begin to use the new parameters.

Deleting a Weld Procedure from the Library

When you need to remove a weld procedure from a weld sequence, you do not need to connect to the
Welding Power Source to make your changes. Once you make your changesto the procedure in the Weld
Sequence Editor, any function using that type of weld reflects the change.

1. Launchthe Weld Sequence Editor and load
your weld sequence file.

2. C(lick the Weld Procedures buttonin the top
toolbar.

3. From the Weld Procedure drop-down, select
the procedure you want to remove.

4. Click the Deleteicon El next to the Weld
Procedure Name field.

5. Click OK to commit your changes. Weld Sequence Editor removes the weld procedure
from the weld sequence file.

Copying Weld Procedures

When you need to copy a Weld Procedure while building a weld sequence, follow these steps.

1. Launch the Weld Sequence Editor and load
your weld sequence file.

2. Click the Weld Procedures buttonin the top
toolbar.

3. From the Weld Procedure drop-down, select
the procedure you want to copy.

4. Click the Copy icon next to the Weld A copy of the Weld Procedure is created and “-
Copy” is added to the Weld Procedure Name field.
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Procedure Name field. You can rename this to anything you want.

5. Click OK to commit your changes.

Weld Validations Library

You create all of the validations needed in this weld sequence under Weld Validations in the top toolbar.
Once you create your “library” of welding requirements, you can select them on the Weld Validation tab of
each welding function.

- |l Save - # Cut \‘L Login i@ Global Properties ‘\‘?" Usd
1 il Save 4s =3 Copy — @ Weld Procedures
o PS Connect 452 Parlll
New Open 5 Print Paste | X Delete 3 Weld Validations .
Browse ... Edit Connections Properties Ma

Figure 5.7 WeldValidations

Adding Weld Validations to the Library

You can validate a weld based directly on the properties of the weld record or based on the limits from the
Weld Profile used for the weld. These validations instruct the sequence what to do next based on average
values from the weld record or properties of Weld Profile events.

= The validation using the weld record compares the values directly from the weld record (e.g.,
deposition, duration, short weld alert) and does not involve the limits from the Weld Profile.

= Validating based on Weld Profile limits compares the average values in the weld record to the
limits set in the Weld Profile, which you canset on the Properties tab of the welding function.

To create validation rules, select <New>from the Select Weld Validation drop-down; enter a name for the
validation in the Weld Validation Rule field; and select the appropriate property from the Property Name
drop-down. Use the Operation and Value fields to set the condition for passing the weld. Table 5.3
explains each of the options in the Property Name drop-down in detail. Be sure to click OK to commit your
changes.

Weld Validation Properties &l
Select Weld Validation: | «Naw> -
Properties

Weld Validation Rule

Property Name Operation  Value Condition Operator
[ - ||[None - || | Nene v|| E| |
I I

Figure 5.8 Adding a Validation

The Condition Operator drop-down allows you to add more than one validation for the weld. Select AND
from the drop-down to tell the weld sequence that the weld must meet both conditions.

I TIP | Besurethatyouhave None selected in the Condition Operator I
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drop-down on the last condition ofthe rule. Otherwise, the
I sequence errors outforthe Weld Operator. I

For example, John at Advanced Manufacturing has severaltack welds in his weld sequence. He wants each

of those welds to meet certain qualities before the Weld Operator can continue and to ensure the welds

are consistent. Therefore, he createda “Tack” validation rule where the duration must be greaterthanone

second but less than twoseconds: Duration >= 1 AND Duration<= 2. These areJohn’s “good” conditions.

Table5.3 Validation Properties Available in the Property Name Drop-down

(WR = Weld Record property; WP = Weld Profile property)

Current Alert (WP) This option allows you to validate the weld based on whether the arc current
went above the maximum OR below the minimum limit set in the Weld Profile that
was used to make this weld.

Current Average (WR) Hundreds of times per second, the Welding Power Source takes a measurement
of the arc current while the welder is active for this weld (minus the Startand End
delays). When the weld is complete, the power source averagesthose measurements
together. The Current Average property allows you to set the validation of the weld
based on the average arc current value for this weld.

Current Exceeded = (WP) This option allows you to validate the weld based on whether the current went
High Limit above the high end of the arc current limit set in the Weld Profile that was used to
make this weld.

Current Exceeded | (WP) This option allows you to validate the weld based on whether the current went
Low Limit below the low end of the arc current limit set in the Weld Profile that was used to
make this weld.

Current Maximum = (WR) The Current Maximum option allows you to validate a weld based the highest
arc current measurement taken by the Welding Power Source throughout the
duration of the weld (minus the Start and End delays).

Current Minimum | (WR) The Current Minimum option allows you to validate a weld based on the lowest
arc current measurement taken by the Welding Power Source throughout the
duration of the weld (minus the Start and End delays).

Deposition (WR) The Deposition option allows you validate a weld based on the total amount of
material deposited during the welds (in Ibs.) in the function. This is extremely useful
with the Weld Accumulator function (page 6.29).

Duration (WR) The Weld Duration displays the length of time (in seconds) from the time listed
in the Start of Weld field to the time the Welding Power Source stopped welding.

Short Weld Alert | (WP) You can validate a weld based on whether it is a short weld (i.e., Welds with a

duration less than the sum of the Start Delaytime plus the End Delaytime) as defined
in the Weld Profile.

Time Exceeded (WP) This option allows you to validate the weld based on whether the duration
High Limit went above the time limit set in the Weld Profile that was used to make this weld.
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Property Name

Time Exceeded
Low Limit

True Energy

Voltage Alert

Voltage Average

Voltage Exceeded
High Limit

Voltage Exceeded
Low Limit

Voltage
Maximum

Voltage Minimum

WeldScore
Average

WeldScore Low
Alert

(WP) This option allows you to validate the weld based on whether the duration was
below the time limit set in the Weld Profile that wasused to make this weld.

(WR) True Energy™ is a Lincoln Electric technology that uses the digital control
system embedded in each Power Wave® power source to measure and calculate the
instantaneous amount of energy put into a weld. The True Energy option allows you
to set the validation of the weld based on the average True Energy™ put into this
weld.

(WP) This option allows you to validate the weld based on whether the arcvoltage
went above the maximum OR below the minimum limit set in the Weld Profile that
was used to make this weld.

(WR) Hundreds of times per second, the Welding Power Source takes a measurement
of the arc voltage while the welder is active for this weld (minus the Start and End
delays). When the weld is complete, the power source averagesthose measurements
together. The Voltage Average option allows you to set the validation of the weld
based on the average arc voltage value for this weld.

(WP) This option allows you to validate the weld based on whether the arc voltage
went above the high end of the arcvoltage limit set in the Weld Profile that was used
to make this weld.

(WP) This option allows you to validate the weld based on whether the arcvoltage
went below the low end of the arcvoltage limit set in the Weld Profile that was used
to make this weld.

(WR) The Voltage Maximum field allows you to validate a weld based on the highest
arc voltage measurement taken by the Welding Power Source throughout the
duration of this weld (minus the Start and End delays).

(WR) The Voltage Minimum option allows you to validate a weld based on the lowest
arc voltage measurement taken by the Welding Power Source throughout the
duration of this weld (minus the Start and End delays).

(WR) Every quarter of a second, the Welding Power Source compares the
performance of the weld against the trained weld for the Weld Profile being used.
When the weld is complete, the power source averagesthose measurements
together for an average WeldScore® value.

The WeldScore Average option allows you to validate the welding function based on
the average WeldScore® for the weld.

(WP) In each Welding Power Source, you can have the power source issue an alert if
the WeldScore® goes below a certain score. You canvalidate the weld on whether or
not an alert was issued.

For example, if a WeldScore Low alert was issued for the weld(s) performed in the
weld function, you can forward the sequence to an Alert function or an Approval
function to address the potential quality issue. If no alert was issued, the weld

IM8003
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Property Name

WeldScore
Maximum

WeldScore
Minimum

Wire Feed Speed
Alert

Wire Feed Speed
Average

Wire Feed Speed
Exceeded High
Limit

Wire Feed Speed
Exceeded Low
Limit

Wire Feed Speed
Maximum

Wire Feed Speed
Minimum

sequence can go on to the next function in the sequence.

(WR) The WeldScore Maximum option allows you to validate the weld(s) based on
whether the maximum WeldScore® on the weld performed is above, below or equal
to the number you specify here.

(WR) The WeldScore Minimum option allows you to validate the weld(s) based on
whether the minimum WeldScore® on the weld performed is above, below or equal
to the number you specify here.

(WP) This option allows you to validate the weld based on whether the wire feed
speed went above the maximum OR below the minimum limit set in the Weld Profile
that was used to make this weld.

(WR) Hundreds of times per second, the Welding Power Source takes a measurement
of the speed at which the wire is put into the weld (minus the Start and End delays).
When the weld is complete, the power source averagesthose measurements
together. The Wire Feed Speed Average option allows you to validate the weld based
on the average wire feed speed value for the weld.

(WP) This option allows you to validate the weld based on whether the wire feed
speed went above the wire feed speed limit set in the Weld Profile that was used to
make this weld.

(WP) This option allows you to validate the weld based on whether the wire feed
speed went below the wire feed speed limit set in the Weld Profile that was used to
make this weld.

(WR) The Wire Feed Speed Maximum option allows you to validate a weld based on
the highest wire feed speed measurement taken by the Welding Power Source
throughout the duration of the weld (minus the Start and End delays).

(WR) The Wire Feed Speed Minimum option allows you to validate a weld based on
the lowest wire feed speed measurement taken by the Welding Power Source
throughout the duration of the weld (minus the Start and End delays).

Adding a Weld Validation to the Database

You can save a Weld Validation to a common database so that multiple weld sequence files can use the
same Weld Validation. This allows you to create the Weld Validation once, assign the Weld Validation to
functions in multiple files, and then only update the Validation once. When you update the Weld
Validation from within any of the sequence files, every weld sequence that uses that Validation will always
use the latest parameters.

STOP |

Use caution when making changes to or deleting Weld
Validations saved in the database. Any weld sequence file
that uses the Validation will be affected.

Saving a Weld Validation to the common database:
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1. Createyour Weld Validation (page 5.19)and be sure to save it.
Edit the Weld Validation Name field and click the Store in database checkbox to enclose the name in
square brackets (Figure 5.9).
3. Save the Weld Validation.
The bracketstell Weld Sequence Editor to save the weld Validation to the database so you can pull it from
the database for other weld sequence files. When you select the weld Validation on a function (page 6.33),

the drop-down contains all Weld Validations created for the individual sequence file and all Weld
Validations saved in the database (enclosed in square brackets)

= Weld Validation Properties n
Weld Validation [dep1]
Properties
Weld Validation Rule |[dep1] 4a | K

Store in database |v/|
Property Name Operation Value Condition Operator

Depasition (Ib) o| > v | 0.1000 EI None v | X |

Figure 5.9 WeldValidation Saved in the Database

NOTE | Eachcomputerusing Weld Sequencerouton the shop floor
must have access to the database when using this feature.

Editing a Weld Validation in the Library

To edit a validation rule, simply click the Weld Validations button in the top toolbar, select the appropriate
entry from the drop-down and make your changes. Be sure to click the OK button to commit your changes.

TIP | Ifyouwantto edit multiple entries in onesitting, simply select
each entry and edit. Then you can click OK once to commit all
of the changes you made and close the window.

NOTE | Weld Validations added to thelibrary fromthe Sequence
Report Analysis tooluse the naming convention
“FunctionName X.Y” where FunctionName equals the function
name; X equals the step number (found in the lower left
corner ofthe vertical title bar); and Y equals the consecutive
function for the step (starting at0).

Deleting a Weld Validation from the Library

To remove a validation rule from the sequence, click the Weld Validations buttonin the top toolbar; select

the entry you want to remove; and click the Delete icon El next to the Weld Validation Rule field. Besure
to click the OK button to commit your changes.

I STOP | Ifyoudeletea validation rule thatis currently in use by a weld I
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in thesequence, Weld Sequencer Editor automatically
removes the selection from the welding function(s).

Copying Weld Validations

When you need to copy a Weld Validation while building a weld sequence, follow these steps.

1. Launchthe Weld Sequence Editor and
load your weld sequence file.

2. Click the Weld Validations buttonin the
top toolbar.

3. From the Weld Validation drop-down,
select the validation you want to copy.

4. Click the Copy icon next to the Weld A copy of the Weld Validation is created and “-Copy” is
Validation Rule field added to the Weld Validation Rule field. You can rename
' this to anything you want.

5. Click OK to commit your changes.

Report Analysis Tool

On page B.1, we explained the Two-Step Process for creating a weld sequence file. First, you build the
skeleton of the sequence with all of the sequence functions you want to use and connect the functions to
each other. Second, you add all the weld validations you want to use. It’sthis second part thatis time-
consuming. The Report Analysis tool, however, can do it for you automatically.

NOTE | Theweld record datasaved in thereport(s) use the active
Weld Profile to omit starting and ending data. You must
correctly configure the Weld Profile Start and End delays
BEFORE collecting and analyzing the Report data.

When using average data for quick welds (approximately less
than 5seconds), the Start and End delays can havea
significantimpact on the analysis process and will not reflect
an accurate reading for the steady state welding conditions.
(For in-depth details on Weld Profiles, please refer to the
Power Wave® Manager User Manual (IM8002).)

NOTE | Youmusthavealready generated aseries of Sequence
Reports to use the Report Analysis tool.

After loading the XML Sequence Report files, the Report Analysis Wizard provides an automated analysis of
the report files to create weld validations. A Sequence Report contains all raw data captured while welding
with the weld sequence file and gives you a complete view of how a part wascreated.
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When you create tab-delimited text files or Microsoft® Excel files for your Sequence Reports, Weld
Sequencer also automatically createsan XML file for each report. You need these XML files to use with
Report Analysis. The Report Analysis tool should find the XML files automatically for you, but you can

generally find them in the following location if necessary:

C:\Weld Sequencer Files\Logs\SequenceReports\XML.

B open X L
e <« WSToolkitSequences » Sequences » & Search Sequences P E
Organize « MNew folder . M @
 Creative Cloud Fil A Name Date modified Type ol
& OneDrive 8] Bampled.adsx Microsoft Excel W
FabTech_01 File folder
[ This PC IDError File folder
J 2D Objects WGO_old File folder
I Deskiop aoms File folder
& Documents Savels File folder
Workltemlssues File folder
" Downloads WeldParams File folder
b Music WeldTest File folder I
=] Pictures WGO File folder
m Videos PF&4_old File folder
i, Local Disk (C:) PixelFormat File folder v
L 4 >
File name: | ~ i
Cancel
~ Databese Funciions I = T 3 T T T y
= PLC Functions |
! =i i (= i TR e —— R S T E—

Figure 5.10 Create Microsoft® Excel Files

In order to use the Report Analysis Tool, you must have the weld sequence file you want to edit open in the
Weld Sequence Editor. The intention of this tool is to modify your skeleton sequence. The Sequence
Reports that you want to analyze must match this open file.

NOTE | Youmusthavea weld sequence file open in Weld Sequence
Editorto enable the Report Analysis button in the top toolbar.

Load Sequence Reports

1. Open Weld Sequence
Editor.

2. Open the weld sequence
file you want to edit.

3. Click the Report Analysis | The Sequence Report Analyzer window opens.

button in the top toolbar.
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4.

5.

6.

Click either the Load XML
Report Folder or Load
XML Report Files button.

Repeat step 4 until
satisfied that you have
loaded all your XML
report files.

Click Next.

Sequence Report Analyzer

Select XML Reports for Analys

Load XML Report Folder

l Load XML Report Files

l Clear XML File List

Include File Name

[<l|il|<l|=]

The Load XML Report Folder button allows you to load an entire folder
of XML Sequence Reports.

The Load XML Report Files button allows you to load specific individual
XML file(s) from within a folder.

TIP | Weld Sequencer automatically sorts through the XML files and
knows which files go with your open weld sequence file, as well as
thosereport files that are empty of completed steps, executed
functions or automatic welds. You will confirmthereports you wantto
usein a later step.

You may have multiple Sequence Reports saved from several welding
stations running the same weld sequence file.

NOTE | Thelist of XML files continues to build as you add more and
more reports.

The Select Assembly Part Names for Analysis window displays.

Seguence Report Analyzer

Select Assembly Part Names fo

Review the Assembly Part Names and expected weld count listed below. Check any i

Analysis is only useful on a common set of assemblies that were welded in the same w
requiements.

Include Details
|WGC_revD'5 [Expected Welds: 19], 4 sequence report(s}l

Select Assembly Part Names for Analysis

7.

Review the set(s) of
Sequence Reports
automatically selected by
the Report Analysis tool.

8. Place acheck mark next

The system compares the Part Name (under Global Properties) of the
currently open weld sequence file to the Part Name in each Sequence
Report.

The Report Analysis tool automatically places a check mark next to the
group(s) of files it determines are a match.

This can happen if the Part Name of the Sequence Report does not
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to any additional set(s) of
reports you want to
include.

9. Click Next.

match the open weld sequence file, but the Sequence Report still
represents valid examples for analysis.

The Adjust Analysis Parameters window displays.

Sequence Report Analyzer
Adjust Analysis Para
Data Analysis
Minimum Consistency 70 % :
Function Estimated Time
Automatic Outlier Removal -3, to 3, Sigma
SD/Mean Limit 50% 5
N

Adjust Analysis Parameters

10. Inthe Data Analysis
section, set the Minimum
Consistency percentage.

11. In the Function Estimated
Time section, set the
parameters for the
Estimated Time in the
dataset.

The Minimum Consistency percentage represents the percentage of
repeated Sequence Report parameter values where the datais
consistent.

For example, if you have this value set at 70%, then at least 70% of the
parameter values contained in the Sequence Reports must be the same
value to be automatically included for analysis.

The Report Analysis tool uses these parameterstolimit the dataset to
the data you consider valuable when calculating the final Estimated Time
for each function.

Table 5.4 on page 5.35 explains the parametersin detail.

The Report Analysis tool reviews and createsthe Estimated Time for the
following functions:

= Display HTML (only if thereis a check mark next to Wait for
Continue Action)

= Display Picture (only if there is a check mark next to Wait for
Continue Action)

= Field Entry

= Review

= Weld

=  Weld Accumulator
= Weld Open

= PLCField Entry

= PLCTag Read

= PLCTag Write

IM8003
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12.

13.

14.

15.

In the Function Weld
Parameters section, set
the parametersfor the
welding datain the
dataset.

In the Weld Validations
for Arc Time and
Deposition section, set
the parameters for the
arc time and deposition in
the dataset.

In the Weld Validations
for Other Parameters
section, set the
parametersfor the
remaining datain the
dataset.

Click Next.

The Report Analysis tool uses these values to limit the dataset to the
data you consider valuable when calculating the final welding
parameters for each function.

Table 5.4 on page 5.35 explains the parametersin detail.

The Report Analysis tool reviews and createsthe following parameter
values from the following functions:

=  Weld Accumulator: Minimum Number of Welds and Accumulate
Minimum/Maximum values

=  Weld Open: Minimum Number of Welds and Maximum Number
of Welds

The Report Analysis tool uses these parametersto limit the dataset to
the data you consider valuable when calculating the final values for each
function.

Table 5.4 on page 5.35 explains the parametersin detail.

The Report Analysis tool uses these values to limit the dataset to the
data you consider valuable when calculating the remaining welding
parameters for each function.

Table 5.4 on page 5.35 explains the parametersin detail.

The Report Analysis tool also reviews and creates the following
parameter values from the welding functions:

= ArcVoltage

= Arc Amperage

=  Wire Feed Speed

= Deposition

= True Energy™

= WeldScore®

The Report Analysis Tool calculatesyour parameters using the contents
of all report files you selected.

Select Reports for Analysis

16.

Verify the reports you
want to use for the final
analysis.

The Report Analysis Tool automatically groups together similar reports
and selects the reports that fall above your Minimum Consistency
Percentage for the following:

= Highest Completed Step: This is the highest step number
completed in the weld sequence files and the percentage of
reports that reached that number.

= FExecuted Functions: This is the number of functions that were
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performed in the weld sequence files and the percentage of
reports that reached that number.

= Automatic Welds: Thisis the number of welds performed in
Automatic mode in the weld sequence files and the percentage
of reports that reached that number.

The Sequence Reports may not match your Minimum Consistency
requirements, but you know they represent valid examples for analysis.

17. Place a check mark next
to any additional set(s) of
reports you want to
include.

18. Click Next. The Report Analysis tool performs statistical analysis of the all the

reports you included.

First, the tool removes any data points that fall outside the standard
deviation limits, specified by the Automatic Outlier Removal field for the
parameters. Next, the tool uses your SD/Mean Limit parameterson the
remaining data to determine if they are consistent. Finally, the Report
Analysis tool uses the Prediction Range calculate the minimum and
maximum recommended values.

Select Calculated Data to Include in the Weld Sequence File

19. On the Function Data tab,
place a check mark next
to each Parameter you
want to add to the

The Report Analysis tool automatically places a check marknext to each
item that meets your SD/Mean Limit percentage. Table 5.5 on page 5.36
explains each column in this section in more detail.

You can use the Uncheck All and Check All buttons to select parameters

indicated function.

20. On the Weld Validation

Datatab, place a check
mark next to each Weld
Validation you want to
add to the indicated
function.

21. Click Apply Changes to

make the selected
changes to the open weld
sequence file.

in bulk.

The Report Analysis tool automatically places a check mark next to each
item that meets your SD/Mean Limit percentage. Table 5.5 on page 5.36
explains each column in this section in more detail.

You can use the Uncheck & Hide buttons and the Show buttons to select
validations in bulk.

The Report Analyzer Tool updates the appropriate function parameter
values, creates new weld validations and selects the new weld
validations in the welding functions.

NOTE | Weld Validations created by the Sequence Report Analysis
tooluse the naming convention “FunctionName X.Y” where
FunctionName equals the function name, X equals the step number
(found in the lower left corner ofthevertical title bar), and Y equals the
consecutive function for the step (starting at 0).

Summary of Changes

22. Review the list of changes
that were made to your
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weld sequence file.

23. Click OK.

Analysis Parameters

The analysis parametersin the Report Analysis tool allow you to control which data from within the
Sequence Report files to use for calculating a recommended function parameter values and recommended
weld validations. You canremove invalid data and narrow down to just good solid weld data.

TIP | Thiswindowremembersyourchoices and displaysthemthe
nexttime you use the Report Analysis tool.

e g e A

Adjust Analysis Parameters

Data Analysis =]
Minimum Consistency ~ 70% &

Functicn Estimated Time

Automatic Qutlier Removal -3 to 3 Sigma

SD/Mean Limit 0%
Prediction Range 15 : Sigma
| | Function Weld Parameters
Autamatic Outlier Removal 4% 47 Sigma
SD/Mean Limit 5% 5
Prediction Range -15 : to 135 : Sigma

Weld Validations for Arc Time and Depasition

Automatic Outlier Removal 45 4% Sigma

SD/Mean Limit 25%
| - oAl
Prediction Range -5, to 15, Sigma
Weld Validations for Other Parameters
| Automatic Qutlier Removal -4 : to 4 : Sigma
SD/Mean Limit 5% 5
Prediction Range -15 : to 15 : Sigrma

Reset Parameters

| < previous H Next > H Cancel

Figure 5.11 Analysis Parameters

TIP | Different sets ofanalysis parameters are provided for
Estimated Time, Function Weld Parameters, Weld Validations
for Arc Time and Deposition, and Weld Validations for Other
Parameters so you can set individual preferences for each
type of parameter.

I TIP | Click the Reset Parametersbutton to revert to the original I
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I default settings. I

Table5.4 Parameters Available for the Report Analysis Tool

s oo

Minimum The Minimum Consistency percentage represents the percentage of repeated Sequence
Consistency Report parameter values where the data is consistent.

Automatic The Report Analysis tool loads all the data from the selected Sequence Reportsand
Outlier calculates statistics from the entire dataset. The tool then removes any data points that
Removal fall outside the standard deviation limits, specified by the upper and lower Automatic

Outlier Removal limits. The Samples column (Table 5.5 on page 5.36) in the final results
indicates how many data points were used in the final statistics in the form of Xof Y. If X is
less than Y, some of the data points (the outliers) were removed based on these Automatic
Outlier Removal limits.

SD/Mean The SD/Mean Limit field is the maximum limit for considering the data useful or consistent.

Limit If the analysis produces an SD/Mean (or Coefficient of Variation) value that s less than this
limit, the Report Analysis tool automatically selects the data in the final step of the
analysis.

Prediction Enter the limit range you want the Report Analysis tool to implement when it calculatesits

Range recommendations. It does so in terms of standard deviation (SD or Sigma). The Report

Analysis tool uses this Prediction Range value to provide areliable “buffer” on either end
of the average value. See Table 5.5 on page 5.36 for more details on how the Report
Analysis tool uses the Prediction Range to calculate the Low Limit and High Limit.

Select Calculated Data to Include in the Weld Sequence File

Once the Report Analysis tool combs the Sequence Report files, it compiles the data into a usable format
and displays the results on the screen. From this information, you make a determination whether the
system should make changes toyour open weld sequence file. Table 5.5 explains the columns available in
more detail.
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| sequence Report Analyzes

Select calculated data to include in the sequence file.

Table5.5

o e |
Function Data | Weld Validation Data |
Select calculated data to include in the sequence file.
Select function data to be included.
I Uncheck All } Check All Estimated Time Parameters Fationa] W Valgoton Do |
Include Step Step Name FunctionType Function Name  Parametef| | Select weld validations to be included.
[ |1 [sNenmy |FieldEntry  |FieldEntyy  |Estimated T - ‘
= Tsewpi | Daplayp e Diepiy Picire [ectmated T Uncheck & Hide Wire Feed Speed | | Uncheck & Hide Deposition | | Uncheck & Hide True Eneray | | Uncheck & Hide Weld Score
O |5 |Weld 1 &2 |Welding Welding Extimated T rectitnd | prectinn
=1 icts icts
_ |4 |Setup2 |Display Picture|Display Picture |Estimated T Include Step Step Name FunctionType Function Name Weld Validation Low Limit High Limit Samples Average  SD
W[5 |Weld3 &4 Welding Welding Estimated T = : |
= - - £ |3 |weld1&2|welding Welding Are Time. 00:00.6  [00:018  [8of8  |00012 |00003 |Noti
[ |6 |NewStep |Display Picture |Display Picture |Estimated T =
= : 0 |3 |weld1&2|welding Welding ArcVoltage |85 460 Boff 272|125  |Neti
M |7 [NewStep |Welding Welding Estimated T =
= - - ¥ 3 |Weld1&2 |Welding Welding Arc Amperage | 459 853 Boff 656 131
[ |8 |NewsStep |Display Picture |Display Picture |Estimated T T Twod a2 Toiaa e e e s o T T
¥ |9 |NewStep |Welding Welding Estimated Ti — < =ang e cing [[= Tesc dpescy ~o2 - 2 - -
—F : 0[5 [weld1 &2 |welding Welding Deposition 0.000395_[0.001120_|8of8__|0.000762|0.000244
[ |10 |NewStep |Welding Welding Estimated T =
= - - O |5 |Weldzaz|welding Welding TrusEnergy 11266 33007 |8of8  |22135 |7247
[ |11 |NewStep |Display Picture |Display Picture |Estimated T = :
=0 : @ |5 |Weld3 84 welding Welding Arc Time. 00014 [00:01.4 |Gof6 [00014 |00000
M |12 |NewStep |Welding Welding Estimated T =
—F : W[5 [weld3 &4 |welding Welding ArcVoltage | 188 262 Bofe 225 |25
[ |13 |NewStep |Welding Welding Estimated T T TwoaraiTie s T o — P e EE
] |14 |NewsStep |Welding Welding Estimated T§ = £ £cing eding fc Amperage 2 - < = -
= 0[5 [weld3 &4 |welding Welding Wire Feed Speed|132.2 1200 [8of8|1361 |26
0[5 |Weld3 &4 |wWelding Welding Depositon 0.000820_|0.000889_|5of6 | 0.000855|0000016
0[5 |weld3&a |welding Welding TrueEnergy  |2437.5 27410 |8ofs |25893 [1012
@ |7 [Newstep |Welding Welding Arc Time. 00014 |00:01.4__ |8of6 00014 |00000
@ |7 [NewStep |Welding Welding ArcVoltage [ 204 260 Bofe 232 |19
[ < Previous I [ Apply Changes I Cancel

Figure 5.2 Data to Include in the Weld Sequence File

Columns for Calculated Data

s pesepion

Include

Step

Step Name

Function
Type

Function
Name

Place a check mark in this option to add this data or validation to the open weld sequence
file. The Report Analysis tool automatically selects those rows that best matchthe
parametersyou have established based on the SD/Mean Limit (Coefficient of Variation);
however, you can choose not to include those and include others.

This is the step number displayed in the weld sequence. You can find that number in the
step’s title bar.

This is the name of the step displayed in the weld sequence. You can find that name in the
step’s title bar.

Display Picture

1D
y
I

This column displays the type of sequence function from which this data was collected
(e.g., a Display Picture function, a Review function or a Welding Function).

This column displays the description of the function from the Name field of the Properties
window.

Welding Properties l

Properties | Weld Procedures | Weld Validation ‘

Weld Properties

Mame | Welding
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s pesrpion

Parameter

Weld
Validation

Predicted
Low Limit

Predicted
High Limit

Samples

Average

SD

Comments

In the Select function data to be included section, the Parameter column displays the data
represented by the row (e.g., Estimated Time or Minimum Number of Welds).

The Parameter column only appears on the Function Data tab.

In the Select weld validations to be included section, the Weld Validation column indicates
the calculated Weld Validation parameter represented by this column. Thisis the Property
that the Report Analysis tool will use in the weld validation if selected.

The Weld Validation column only appears on the Weld Validation Data tab.

Based on the Average and SD columns calculated from the Sequence Reports (and taking
into account the Prediction Range you set earlier), the Predicted Low Limit column displays
the recommended value from the Report Analysis. The Predicted Low Limit uses the
following equation:

Average + [(Low Value for Prediction Range) * SD]

STOP | Thisis thechangethat will be made to your weld sequence for this item when
you click Apply Changes.

TIP | ThePredicted Low Limit column does not apply to some parameters like the
Estimated Time parameter.

Based on the Average and SD columns calculated from the Sequence Reports (and taking
into account the Prediction Range you set earlier), the Predicted High Limit column
displays the recommended value from the Report Analysis. The Predicted High Limit uses
the following equation:

Average + [(High Value for Prediction Range) * SD]

STOP | Thisis the changethat will be made to yourweld sequence for this itemwhen
you click Apply Changes.

TIP | The Predicted High Limit column does not apply to the WeldScore® parameter.

The Samples column displays the number of data points that were used to determine the
Predicted Low Limit and Predicted High Limit values. Ifan outlier wasdiscovered during
the analysis, this column indicates that. For example, the Samples column could display 3
of 4. This means that one of the data points was removed due to the inconsistency of the
data, based on the analysis parametersyou set.

The Average column displays the average value across the data points used.

The SD column represents the standard deviation of the data for this property across the
data points used for this analysis.

The Report Analysis tool adds any additional information in this column.

IM8003
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THE WELDING EXPERTS®

Sequence Functions

On the left of the Weld Sequence Editor window, you have access to the tools you need to create your weld
sequence—the Sequence Functions. Sequence Functions are the building blocks of the welding operation.
You add functions to the weld sequence that controls every aspect of the Welding Power Source and the
welds the operator creates. These functions help you define a consistent and repeatable process for the
Weld Operator. Eachstep that you createis actually a group of functions in the Weld Sequence Editor.

TIP | AstheWeldSequencerapplication matures, more functions
will become available.

T Show Grid i Preferences 100%

Snap to Grid

e ise

Sequence
“*= Functions

®@ Connected via TCP to 10.24.8.90 (EN1) @ Database Connected to CPSQLV02 Version: 1.12.0.1

Figure 6.1 Sequence Functions

Planning Your Weld Sequence

Before you begin creating your weld sequence file, it is a good idea tothink through the sequence first and
make sure you have any work instructions you may need and/or aclear idea of the welding requirements
and parametersyou need for the welds the operator needs to perform.

TIP | Sketching outtheflowchartusingthe functionnamesand
their parameters before you begin could make it quick and
easy to build the weld sequencefile in the software.
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Steps in a Weld Sequence

Every time the Weld Operator clicks Next (or completes the welds in the step) in the Weld Sequencer, they
move forward to a new step. Eachstep could contain multiple instructions and series of functions,
depending on the needs of the welds. You create eachstep of the weld sequence in the Weld Sequence
Editor (Figure 5.6).

i Save 4 <@ Logout <@ User Maintenance
[ PS Disconnect 4 Part Maintenance

Tools Layout Settings Zoom

e
Lo

m i‘@
New Step

: |
|

End

alsf o
|

@ Connected via TCP to 10.24.8.90 (EN1) @ Database Connected to CPSQLV02 Version: 1.12.0.1

Figure 6.2 New Blank Weld Sequence File

When you create a new weld sequence file (i.e., click New in the top toolbar), Weld Sequencer
automatically adds at least three steps for you:

= Start: The Start step contains the Start function (page 6.1) and is where you can indicate if you
want to perform a restore on the Welding Power Source.

= Steps: These arethe stepsin your weld sequence. You can edit the steps (including renaming
them) and you can insert additional steps above or below as needed for your sequence.

=  End: The End step contains the End function (page 6.1) and is where you can choose to display a
summary of the performance on the weld sequence after the Weld Operator completes it.
Inserting/Deleting a Step

Creating a step in Weld Sequence Editor is simple. Right-click the left title area of any step already
displayed in your Work Area and select one of the Insert options from the pop-up menu (Figure 6.3).
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Figure 6.3 Inserting a Step

You can insert a step above or below the current one. Once you insert the step, you can drag-and-drop any
function(s) you want to add to the step.

Step Properties

Weld Sequencer allows you to rename each step in the editor so you can easily tell your steps apart. Thisis
especially useful in the larger weld sequences that contain a large number of steps. You can also disable
navigation specifically for this step. This is extremely useful when navigation generally needed but it must
be disabled for a critical step that cannot be skipped. Steps involving PLC communications typically use this
option to temporarily disable navigation. Refer to the Global Properties section on page 5.1 for more
navigation options.

Step 1 Properties I @
.y
MName Step 1
Mavigation Disabled ]

Time Estimate for thisStep O hr: 0 min: 0 sec

Figure 6.4 Step Properties

To access the properties for any step, simply double-click the left title area of the step. The Properties
window opens (Figure 6.4), Table 6.1 explains these fields in more detail.

Table6.1 Fields on the Step Properties Window

g peson

Name Entertextin this field that helps you to distinguish this step from all the others in your
weld sequence. For example, you cancreate a step called “Setup” and another called
“TackWelds”. Your “Review” step could contain an Approval function and the Review
function.

Navigation This option will disable Navigation on this Step. When disabled, the Weld Sequencer will

Disabled not allow the user to Navigate away from the Step. This is very useful for Steps that
contain PLC Functions, and Navigation needs to be disabled, but Navigationis desired for
the remainder of the sequence steps. The background of the left side Step name will
change to grey and highlight when this option is used.
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Adding Functions to the Weld Sequence

s pesrpion

Estimated
Time

Weld Sequencer totalsup all the estimatedtimes you enter for each of the functions
within the step and displays thattotal here. Ifyou need to change the estimated time, you
should adjust the time on the appropriate function(s). Weld Sequencer uses the total time

for each step when it displays the Cycle Status and Step Status progress bars (Figure 7.2 on

page7.4).

I.|
TIP | TheStep Statusi23 barin Weld Sequencerturnsyellowwhen the Weld
Operatorreaches 85% of the time you enter here. See Table7.1 on page 7.4
for details on the Weld Sequencer display.

Adding Functions to the Weld Sequence

Adding functions to your weld sequence is simple. Find the function you want to add from the list on the
left. Drag-and-drop that function into the appropriate step. Double-click the function to open the
Properties window and configure the function as needed. Each function has different properties, and you

can find information on each function starting on page 6.6.

STOP | You MUST have a “First Function” identified in each step. If
you have afunction atthe beginning ofthe step withouta
blue border, right-click the function and select Make First

Function from the pop-up menu.

s [
! Il Save A )
N Open G print X

| - N, Step

s | [ Show Grid {4k Preferences 100%

Snap to Grid

Layout Settings

ID

- =
Displsy Video_ Field Appender

Figure 6.5 Adding a Function to the Sequence

When you drag-and-drop the first function into a step, Weld Sequencer automatically turns the border of
the function to blue and tagsthat function as the starting point in that step so the previous step knows
which function to run first. If you need to identify a different function, simply right-click the function and

select Make First Function from the pop-up menu.

TIP | Besureyourfunctionis fully within the orange boundary.
This ensures Weld Sequencer can detect the function as part

of the correct step.

6.4
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Connecting and Validating Functions

In order for Weld Sequencer to move in a path from the Start function to the End function and all the
functions in between, you need to connect eachfunction to the next one, always moving forward. When
possible, you need to also add conditions for possible outcomes to the function (e.g., what should Weld
Sequencer do when welds do not pass validation or the user credentialsfor an Approval function are
incorrect).

1 !
S N - 9/ f-—--
a@: ( ) Y g 0~ o ( >
Display Picture ] Welding Display Picture Welding ~—— Alert
1 1

Figure 6.6 Basic Connector and Conditional Connector

Connecting Functions

To connect a function to another function, simply hover you mouse over one of the handles until the cursor
changes to a crosshair, click and drag a line to the function you want to occur next and releaseit. Once you
release the connector, it turns into an arrow that indicates the direction in which the weld sequence will
run from function to function. The connector essentially becomes “glued” to each function and remains
glued until you delete the connector or function(s).

/ r

Display Picture Welding

Figure 6.7 Connecting Functions

Conditional Connectors

There are some functions that provide you with the option to validate the outcome of the function based
on conditions you can set (e.g., Weld functions and the Approval function). Weld Sequencer automatically
detectsthe decision-making capabilities for the function. If you have the option to validate the function,
the connector changesto green (Figure 6.8). Double-click the connector to configure the validation settings
for that function.

TIP | Hoveryourmouse overaconditional connector between two
functions, to display the current validationrules.
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Step 1

= |
v S J

Figure 6.8 GreenValidation Connector

Alert

B — B8

A

For more information on the validation for specific functions, refer to the following sections:
= Approval function (page 6.22)
=  Welding functions (page 6.33)
= Database functions (page 6.39)
=  PLCfunctions (page 6.49)

Start and End Functions

Every weld sequence file launched by a Weld Operator must have a Start function and an End function.
When you click the New button in the top toolbar, Weld Sequence Editor adds them to the sequence
automatically to help you out (Figure 5.6 on page 6.2).

Start

perform a restore on the Welding Power Source that runs the weld sequence file before the rest

@ The Start function gives the Weld Sequencer a defined beginning and dictates if you want to
of the sequence getsunder way.

ﬂ Start Properties ﬂ
Start Properties
Name Start
Restore Out-of-Limit and Wire Package Settings

Figure 6.9 Start Function in the Editor
Table 6.2 Properties Available for the Start Function

g Toepon

Name You can add a description for this function that appears on the function’s icon in the
Weld Sequence Editor. This helps you easily identify the function within the step.

Restore Out-of- Place a check mark next to this option to change the Welding Power Source to match
Limit and Wire the Wire Package settingsfrom Global Propertieson the weld sequence file. Once

Package Settings the Weld Operator loads the weld sequence file and clicks the Start button -', the
Wire Package settings on the Welding Power Source change to matchthese settings.
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End

that there are no more functions to come in this weld sequence. It displays a summary to the

. Every weld sequence must have an end. The End function indicates to the Welding Power Source

Weld Operator (Figure 6.10); the Cycle Timer ':t) stops; and the Weld Operator can quickly launch

into the loaded weld sequence again for the next assembly. Table 6.3 explains the properties available on
the End function. (See page 7.3 for more details on the right information panel in Figure 6.10.)

Table6.3

End Properties @
End Properties
Name End
Seconds To Pause 153
Show Display View in Weld Sequencer
Logout g B 12345 2t Demorsation seovence UM el e e
File
jsmith
Step 7 of 7
Weld Sequence Editor D
I—!{I
|
Q|
VvV 00V |
Completed A 0.0A ||
Part Serlal Number: 123456 2 0IPM
Cycle Time: 00:10:56.5 A QD
Arc Time: 00:06:23.4 0] 00:00:00
Welds Performed: 15 st 00:00:00
s o
<z 0lbs
"2 '
@ Connected via TCP to 10.23.8.168 (EN1) @ Database Connected to THNKILEWS100 ﬂ

Figure 6.10 End Function

Properties Available for the End Function

g Lpesion

Name

Seconds To
Pause

Show Display

You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

For use with the Auto Restart preference in the Weld Sequencer workstation preferences
(page 7.7), the Seconds To Pause field allows you to set a delay time before the sequence
automatically begins again. The Cycle Time stops when the sequence stops, but you can
have the sequence pause for any length of time (in seconds) before the Auto Restart
activates. The system does not include the pause timein the Cycle Time.

TIP | Ifyouhaveacheck markin the Show Display option in conjunction with avaluein
the Seconds To Pause field, the sequence displays the performance summary
information during this pause time.

Place a check mark in this checkbox to display the performance summary for the sequence
(Figure 6.10) to the Weld Operatorin the Weld Sequencer. If you do not want or need to
display this information to the operator, remove the check mark.

IM8003

Weld Sequencer User Manual 6.7



Chapter 6. Sequence Functions Alert

s pesrpion

Logout Place a check mark in the Logout checkbox if you would like Weld Sequencer to
automatically log the user out of the application at the end of the weld sequence.

Alert

The Alert function allows you to communicate with the Weld Operator. This is a simple message
@ that displays on the screen along with a Continue button and prevents the Weld Operator from

proceeding until they acknowledge the message. The system also displays additional information
based on validations that caused the Alert to display. There are many uses for the Alert function, including
providing important information or instruction. Table 6.4 explains the properties available for the Alert
function.

Alert Properties =]

Alert Properties
Name  Alert

| Message Box |

Title Validation Failed

Description  Quality Manager approval needed to continue.

View in Weld Sequencer

Sound File

(188 G-123456 2:nsi - Demonstrations
Sound File errorwav
File
jsmith
Step 7 of 7
Weld Sequence Editor Validation Failed

D
Quality Manager approval needed 9 g
to continue. Y
[Excepted Condition [Result B V ooV
A 0.0A

Failed, Duration = 2.4
olo 0 IPM
KX 0.0 %
xD 00:10:56.5
i 00:06:23.4
A 15
= 3.5Ibs
@ Connected via TCP to 10.23.8.168 (EN1) @ Database Connected to THINKILEWS 100

Figure 6.11 Alert Function

For example, after each welding function on atricky assembly, John at Advanced Manufacturing added an
Alert function to the weld sequence that displays an alertin Weld Sequencer if the weld exceeds the
duration limits set on the weld. The Alert informs the Weld Operator that they must obtain a quality
inspection before they can continue welding, as well as which validations failed. In Figure 6.11, the Weld
Operator performed one weld. The validation on the weld was that it needed to be greater than or equal
to 1.2 seconds, and the weld had to be less than or equal to 1.8 seconds.

The Alert displayed because the weld performed by the operator failed validation. The weld failed because
the duration was 2.4 seconds (longer than 1.8 seconds). Weld Sequencer highlights the failures in red. The
weld passed the first validation because it was longer than 1.2 seconds.
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TIP | Iftherehadbeenfourweldstheoperatorneeded to perform,
and the duration on each ofthe welds was too short, there
would be four sets of notifications.

Once the Weld Operator clicks Continue on the alert in Weld Sequencer, John has the sequence display the
Approval function (page 6.22), requiring a Quality Manager tosign in to unlock the sequence and allow the
operator to continue.

Table 6.4 Properties Available for the Alert Function

s e

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Message The textin the Title field and the Description field comprise the alert message that appears
Box on the screen for the Weld Operator.

= Title: The textin the Title field appears first in the alert message for the Weld
Operator. See Figure 6.11.

= Description: The textin the Description field appears after the text from the Title
field. This is the specific information you want to communicate to the Weld
Operator.

Sound File The Sound File field allows you to play a sound when the weld sequence reachesthis alert.
This helps you get the attention of the Weld Operator so they look at the computer screen.
Click the Browse button and navigate tothe sound file you want to use.

STOP | Besurethatthecomputerrunning the Weld Sequencer has accessto the
location ofthis sound file. If it does not, the soundfile will not play for the Weld
Operator. Also, be surethatthe computer has speakers thatareloud enough forthe
Weld Operator to hear overthe noise in the production area.

TIP | Youcandrag-and-drop asound file from outside the Weld Sequence Editor
application, right ontothe Alert function. Be surethatyou have already added the
function to the sequence andthat youhave savedthe weld sequence file before you drag-
and-drop.

Consumable Weight

Before a welding job begins, you want to make sure that there is currently enough consumable
loaded for the wire feeder to complete the job. This will help prevent the Weld Operator from
stopping in the middle of the weld sequence to load the wire feeder.
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Consumable Weight Properties =]

Consumable Weight Properties

Neme  Censumable Weight

Required Weight 35 b

View in Weld Sequencer

File

jsmith

o Step1of 7
Weld Sequence Editor 9D —
g, —
[ ]
Vv 0.0V
Consumable Weight A 0.0A

o
[¢]
=
3
=

Weight Required is 3.51bs.

Current Weight is 2.40704 Ibs. 0.0 %
Consumable Weight is below limit. 00:00:08
Continue | | Replace 00:00:00

0

0 lbs

H ok

3=

@ Connected via TCP 10 10.23.8.168 (EN1) @ Database Connected to THINKILEWS100

Figure 6.12 Consumable Weight Function

When you add the Consumable Weight function to the weld sequence, Weld Sequencer displays a message
to the Weld Operator listing the consumable weight required for the job and the weight currently loaded

(Figure 6.12). The message gives the Weld Operator the option to replenish the consumable now or to click
continue without replacing.

NOTE | Iftheuserclicks the Previous E or Next [a buttonsinstead

of the Continue button, Weld Sequencer flags the sequence
with an error.

Table 6.5 Properties Available for the Consumable Weight Function

it psepion

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Required Enter the amount of consumable needed to complete the weld sequence in its entirety.
Weight The system checks this requirement with the amount currently loaded for the Welding
Power Source.

If the amount required is more than what is available on the power source, this function
provides the Weld Operator with the ability to continue with the amount currently loaded
or to replace the consumable (Figure 6.12).

Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown
Function in the Review Function list.
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Decision

The Decision function allows you to forward the weld sequence based on one of the available
properties on the connector from the function, in addition to any available conditions you used
when exiting the previous function. Table 6.6 explains the options available on the conditional
connector from the Decision function.

;&'

Vs
Lo A

For example, John at Advanced Manufacturing wants a quality manager to approve the welding if the Weld
Operator makes any welds in Manual mode. If there aren’t any manual welds, he wants to allow the
welder to continue seamlessly.

In Figure 6.14, John added two functions after his welding function: Decisionand Approval. He connected
the Welding function to the Decision function. Then he connected the Decision function to the Approval
function. On this connector, he set the property to Manual Weld Count > 0. Ifthere are any welds made in
manual mode, the weld sequence will display the Approval function. He also added a connector from the
Decision function to the next step in the case where there are no manual welds: Manual Weld Count = 0.

e | & -
= Display Picture
Manual Weld Count > 0
1
g g3 =¥
% ﬂ —| Y 2 >
= Display Picture Welding Decision Approval
: — |
1R Manual Weld C 0
a anual We ount =
Ll ¥ ]
Figure 6.13 Example Use of Decision Function
NOTE | Remember: You mustsetan exit connector for each condition
(e.g., onefora True resultand onefora False result).
Conditional Connection Properties @
Property Name Operation  Value Condition Cperator
Manual Weld Count A (B3 vI 1] : lNone i b
Automatic Weld Count
Manual Weld Count
Sequence Errors k
[ Ok | [ Cancel |
Figure 6.14 Decision Function Connector
Table 6.6 Properties Available for the Decision Function Conditional Connector

Automatic The Automatic Weld Count property allows you to run specific functions based on the
Weld Count number of welds performed in Automatic mode. See Automatic mode on page 7.6.
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Manual Weld | The Manual Weld Count property allows you to run specific functions based on the

Count number of welds performed in Manual mode. Read more about Manual mode on page
7.6.

Sequence If you want to perform a specific function when sequence errors occur, you can use the

Errors Decision function to direct the weld sequence.

Hide in You can select this option to hide information about this function and not show itin the

Review Review Function list. If a sequence error occurs during this function, it will still be shown

Function in the Review Function list.

Display HTML

™ If you need to show the Weld Operator a web page, whether internal or external, the Display HTML
H function allows you to display that page during the weld sequence. The only difference between

the Display Picture function (page 6.13) and the Display HTML function is that instead of specifying
an image path, you specify a URL path.

STOP | Whenyou usethe Display HTML function, the computer
running Weld Sequencer must have access to that file’s
location on the network or on the Internet. It cannot display
thefile if it cannot access it.
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Name  Display HTML

URL https://www.osha.org/law-regs html
Sound File Browse .. |

Wait for Continue Action  [¥]

0 1 0
Estimated Time v ) i
e View in Weld Sequencer
jsmith
Weld Sequence Editor g UNITED STATES 2 Step 2 of 7
/ DEPARTMENT OF LABOR —
D e
Search 0
AtoZ Index |En Espaiiol [Contact Us [FAQs |About OSHA 123 -
G
OSHA Newsletter RSS Feed ()
Menu V 0oV
A 0.0A
Occupational Safety & Health Administration  We Can Help
olo 01PM
What's New | offices  QSH,
BX"A 0.0%
: 00:00:09
OSHA Law & Regulations .t@
i 3 00:00:00
Welcome to OSHA's Law and Regulations page. This page contains links to al current OSHA standards, provides i 0
information on the rulemaking process used to develop workplace health and safety standards, and includes links. e
to all Federal Register notices that are currently open for comment. This page also provides links to the <z 0lbs
Occupational Safety and Health Act of 1970 (OSH Act) and other relevant laws. Finally, this page includes
resources to explore the Federal Register, the Code of Federal Regulations, and Reqlnfo.gov the federal
govemment's public portal for all agency regulatory information.
Under the OSH Act, employers are respansible for providing a safe and healthful workplace. OSHA's mission is to
assure safe and healthful workplaces by setting and enforcing standards, and by providing training, outreach,
S
@ Connected via TCP to 10.23.8.168 (EN1) @ Datsbase Connected to THNKILEWS100 @ PLC Not Connected

Figure 6.15 Display HTML

In the URL field, simply type the URL address of the HTML you want to display. Be sure to have all
charactersin the address correct, including “https” versus “http” if applicable. Ifin doubt about the correct
format for the file’s location, contact your local IT department.

Here are a few examples:
https://www.osha.org/law-regs.html

http://www.oursite.com/example.html

Display Picture

One of the most useful features of Weld Sequencer is the ability to show a Weld Operator an

example of each weld you want them to make (Figure 6.16). This canhelp them place the welds on

the assembly consistently and in the proper order. You can insert the Display Picture function
before each welding function and show the progression of welds with each new picture. You could also use
the Display Picture function in a variety of other ways. You can display any standard image format, as well
as play audio files with theimage. Table 6.7 explains the properties for the Display Picture function.

TIP | IntheWeld Sequence Editor, right-click the Display Picture
function in your sequence (e.g., Figure 6.13 on page 6.11) and
select Show Image fromthe pop-up menu to see a preview of
theimage file attached to the function.
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Display Picture Properties =]

Display Picture Properties

Name  Tack

Image Path Clipg

Wait for Continue Action  [¥]

Estimated Time

View in Weld Sequencer

Weld Sequence Editor jsmith

Step 2 of 7

o
0.0V
0.0A
0IPM
0.0%

00:00:09
00:00:00
0

0 lbs

Continue 1

@ Connected via TCP to 10.23.8.168 (EN1) @ Database Connected to THINKILEWS100

Figure 6.16 Display Picture Function

For example, John at Advanced Manufacturing inserted a Display Picture function before the “Tack Welds”
Weld function to show a picture of where to place the two tackwelds (Figure 6.16). On all pictures in the
sequence, he circled the welds on the current step and added text on the expected length of the weld, as
well as the Weld Mode being used.

Table6.7

STOP | Whenyou usethe Display Picture function, the computer
running Weld Sequencer must have access to that file’s
location on the network. It cannot display thefileiif it cannot
accessit. Thisis a greatreason to haveacommon server
folder for your Weld Sequencer files.

Properties Available for the Display Picture Function

g osepion

Name

Image Path

You can add a description for this function that appears on the function’s icon in the
Weld Sequence Editor. This helps you easily identify the function within the step.

Click the Browse button to navigate tothe image file you want to display when Weld
Sequencer reaches this function in the sequence. Remember, the computer running the
weld sequence file on the production floor must have access to this image file over your
network. You can use the following types of files: *.png, *.jpg or *.gif.

TIP | Youcandrag-and-drop an image file from outside the Weld Sequence Editor
application, right onto the Display Picture function. Be sure that you have already

6.14
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added the function to the sequence.

Sound File If you would like to play a sound file when the sequence displays the picture to the Weld
Operator, click the Browse button and navigate to the sound file. You can use this sound
file to get the attention of the Weld Operator so they look at the computer screen, or to
offer a brief explanation of the welds to be performed.

STOP | Besurethatthecomputerrunningthe Weld Sequencer has accessto the
location ofthis sound file. If it does not, the soundfile will not play for the Weld
Operator. Also, be surethatthe computer has speakers that areloud enough forthe
Weld Operator to hearover the noise in the production area.

TIP | Youcandrag-and-drop asound file from outside the Weld Sequence Editor
application, right ontothe Display Picture function. Be sure thatyou have already
added the function to the sequence.

Hide in Review @ You can select this option to hide information about this function and not show itin the
Function Review Function list. If a sequence error occurs during this function, it will still be shown
in the Review Function list.

Wait for If you need to make sure that a Weld Operator looks at the picture you have displayed
Continue (e.g., asetup picture or a safety reminder to wear their safety glasses), you might want
Action to give them time to acknowledge they have seen the image, to put on their safety

glasses, or to set up the part.

When you place a check mark next to Wait for Continue Action, Weld Sequencer keeps
the display active until the operator clicks the Continue button (or uses two quick trigger
pulls), rather than allowing Weld Sequencer to advance automatically.

STOP | Iftheuserclicks the Previous @ or Next E buttonsinstead ofthe Continue
button, Weld Sequencer flags the sequence with an error.

TIP | Thereis no Continue button unlessyou use the Wait for Continue Action button.
Weld Sequencer adds the Continue button to the display for the Weld Operator with

this option.
Seconds To The Seconds To Pause field allows you to set a delay time before executing the next
Pause or function in the sequence. This field is useful if you need to show a progression of images
Estimated before the welding function begins.

Ti
'me If you place a check mark in the Wait for Continue Action checkbox, this field changes to

Estimated Time, which is how long you think it should take for someone to review and
acknowledge the displayed image. Weld Sequencer uses this time in the Cycle Status so
be sure to provide ample time for a person to review and understand the picture and
then to acknowledge the picture.

TIP | TheCycle Status @ barin Weld Sequencer turnsyellowwhen the Weld
Operatorreaches 85% of the estimated time you enter here. This alerts the operator
that time is running out. See Table 7.1 o0n page 7.4 for details on the Weld Sequencer
display.
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Display Video

There are some welding operations that are easier to explain by demonstrating the process, rather
ﬁ than displaying a series of pictures. The Display Video function is similar to a Display Picture

function except you can launch a video instead of displaying a staticimage during the weld
sequence.

STOP | Whenyou usethe Display Video function, the computer
running Weld Sequencer must have access to that file’s
location on the network oron the Internet. It cannotrun the
file if it cannot access it.

Display Video Properties

Display Video Properties

Name  Display Video

Video Path Browse ... ‘

Wait for Continue Action

Estimated Time

File

jsmith

| Step 2 of 7

o
0.0V
0.0A
0IPM
0.0 %

00:00:09
00:00:00
= 0

0lbs

@ Connected via TCP 1o 10.23.8.168 (EN1) @ Database Connected to THINK\LEWS100 @ PLC Not Connected

Continue

Figure 6.17 Display Video Function

Table 6.8 Properties Available for the Display Video Function

it pesrion

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Video Path = Click the Browse button to navigate tothe video file you want to play when Weld Sequencer
reaches this function in the sequence. Remember, the computer running the weld

sequence file on the production floor must have access to this video file over your network.
You use the following types of files: *.avi, *.asf, *.wma, *.wmv, and *.wm.

Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown in
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Function the Review Function list.

Wait for If you want to provide the Weld Operator enough time to view the video and even replay it
Continue when necessary, you canuse the Wait for Continue Action option. When you place a check
Action mark next to Wait for Continue Action, Weld Sequencer loops the video until the operator

clicks the Continue button (or uses the trigger options to advance), rather than allowing
Weld Sequencer to advance automatically.

STOP | Iftheuserclicks the Previous Q or Next E buttonsinstead ofthe Continue
button, Weld Sequencer flags the sequence with an error.

NOTE | Rememberto enteran Estimated Time if you choose this option.

TIP | Thereis no Continue button unlessyou use the Wait for Continue Action button.
Weld Sequencer adds the Continue button to the display for the Weld Operator with this
option.

Estimated Weld Sequencer enables the Estimated Time fields when you place a check mark in the Wait
Time for Continue Action option.

The Estimated Time field is how long you think it should take for someone to view this video
and click the Continue button. Weld Sequencer uses this time in the Cycle Status(Table 7.1
on page 7.4) so be sure to provide ample time for a person to watchthe entire video (replay
it if necessary) and click the Continue button.

TIP | TheCycle Status ":t) barin Weld Sequencer turnsyellow when the Weld Operator
reaches 85% of the time you enter here. This alerts the operator that timeis running out.
SeeTable 7.1 on page 7.4 for details on the Weld Sequencer display.

Field Entry

E To help increase the traceability of your parts and welds, you caninsert the Field Entryfunction

into your weld sequence anywhere you need to capture one of two IDs: Consumable Lot and Part
Serial Number. When you use the Field Entry function, Weld Sequencer displays aninput screen to

the Weld Operator (Figure 6.18), and you can configure the text on the input screen to meet your needs.
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Field Entry

Field Entry Properties

Field Entry Properties

Name | Field Entry
Title Serial Mumber

Description Enter the Upper Base Boom serial number:

Type Ism\ Number

Load From INDne

Clear Value ]

Estimated Time

Weld Sequence Editor

File

View in Weld Sequencer

Serial Number

Enter the Upper Base Boom Serial Number:

jsmith
Step 1 of 7

==

D)

w-ga =

[
V 0.0V
A 0.0A
olo 01PM
= 0.0 %
D) 00:00:03
ot 00:00:00
e 0
~= 0 Ibs
1=
& EKEE

@ Connected via TCP to 10.23.8.168 (EN1) @ Database Connected to THINKALEWS100

Figure 6.18 Field Entry Function

The Weld Operator must enter the requested information (Figure 6.18) and press Enter, or the software
flags the sequence with an error. Weld Sequencer adds the entered information to the Welding Power

Source for increased traceability.

NOTE | Weld Sequencer clears the partserialnumberatthe end of

thesequencerto ensure the software does not use an old or
“left over” serialnumber for new sequences (new parts).

TIP | Youcanusethe Field Appender function (page 6.20) to attach
an additional identifier to the end ofthe ID number to

increase the granularity of the part’s traceability.

Table 6.9

Properties Available for the Field Entry Function

oa peiton

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.
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Title

Description

Type

Wire Feeder

Load From

Clear Value

The text that you enterin the Title field displays in the Weld Sequencer first on the screen
when the Weld Operator reachesthis function (e.g., “Serial Number” in Figure 6.18).

NOTE | Whenyou usethe Clear Value option, this field is disabled since thereis no
display to the Weld Operatorin Weld Sequencer.

The text you enterin the Description field displays in the Weld Sequencer after the text
from the Title field (e.g., “Enter the Upper Base Boom Serial Number:” text in Figure 6.18).

NOTE | Whenyou usethe Clear Value option, this field is disabled since thereis no
display to the Weld Operatorin Weld Sequencer.

Weld Sequencer needs to know which number you are asking the Weld Operator to enter
in order tosave the number properly. From the Type drop-down, select which ID number
this function represents: Consumable Lot Code or the Part Serial Number. You will see
this number in reports in CheckPoint™.

If you have a weld sequence that requires a Dual Head wire feeder, select which wire
feeder this function represents.

You use the Load From field in conjunction with the Create Record or the Select Record
functions (page 6.39). The Load From field allows you to pull data from the Work Item
table in the Weld Sequencer database that was created withthe Database functions. The
Field Entry function then sends that data to the Welding Power Source as the type you
specify in the Type field. Simply select the column in the Load From drop-down from
which you would like to pull data.

For example, John at Advanced Manufacturing has a weld sequence file for a vehicle that
consists of several sub-assemblies with their own serial numbers. John wants the operator
to scanin the vehicle serial number and each of the serial numbers for the sub-assemblies
to build that record in the Weld Sequencer database. He has used a Create Record
function in the sequence to create this record. (See page 6.39 for more details on using
Database functions.)

Now, rather than using the Field Entry function to request the Weld Operator to enterthe
vehicle’s serial number a second time to send the data to CheckPoint™, John just wants to
pull the number already entered and pass it to CheckPoint™.

So, since the vehicle’s recordis currently active, John selects Field 1 from the Load From
drop-down since Field 1 contains the vehicle serial number he wants to use as the serial
number for the welds.

NOTE | WhenyouusetheLoad From option, Weld Sequencer does NOT display an
entry field to the Weld Operator.

The Clear Value checkbox allows you to create a function that clears the existing
Consumable Lot Code or Part Serial Number currently entered on the Welding Power
Source. This is especially helpful to add at the end of a weld sequence so future weld
records from this Welding Power Source do not contain any “leftover” values.

NOTE | Whenyou usethe Clear Value checkbox, the Weld Operatordoesnotseea

IM8003
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display in the Weld Sequencer. The activity occurs behind the scenes.

Place a check mark in the Clear Value checkbox and select the field you want to clear from
the Type drop-down. When the Weld Operator runs this weld sequence file and reaches
this function, the sequence removes the selected data.

Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown
Function in the Review Function list.

Estimated The Estimated Time field is how long you think it should take for someone to find the
Time appropriate ID and enter it into Weld Sequencer. Weld Sequencer uses this timein the

Cycle Status (Table 7.1 on page 7.4) so be sure to provide ample time for a person to
locate the consumable lot code or part serial number and come back to the computer to
enter the data.

TIP | TheCycle Status ":t) barin Weld Sequencer turnsyellow when the Weld Operator
reaches 85% of the time you enter here. This alerts the operator that timeis running
out. SeeTable 7.1 on page 7.4 for details on the Weld Sequencer display.

Field Appender

) You can use the Field Appender function to add an identifier to the consumable lot code or part
serial number to help you identify individual welds. Many companies have a single part serial

number for all pieces of a part for example. The Field Appender allows you to label the specific
welds for increased traceability. The appended text becomes part of the Consumable Lot and Part SN fields
in CheckPoint™.

TIP | Youcan usethisfunctionin conjunctionwith the Field Entry
function as well (page 6.16) and add identifiers to the data
entered by the Weld Operator.

5
[ Field Appender Properties @
[ Field Appender Properties
MName Field Appender
Type Serial Number -
|| Text -1

Figure 6.19 Field Appender Properties

NOTE | The Field Appender remains in effect until you use another
Field Appender function to changeit orthe sequence ends,
whichever comes first.

For example, in Figure 6.20, John at Advanced Manufacturing has created a weld sequence file for an
engine cradle that includes 14 different welds. There is one part serial number for the engine cradle;
however, John wantsto be able toidentify every one of those welds individually.
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John has already added the Field Entry function at the beginning of the sequence to prompt the Weld
Operator for the part serial number in Weld Sequencer. Before the Weld function of each weld in Weld
Sequence Editor, he includes the Field Appender function and tells the system to add specific textto the
end of the part serial number that was entered by the Weld Operator:

Table 6.10

Before the Weld function for the first weld, John adds the Field Appender function and types a
hyphen “-“and a “1” in the Text property: -1

He adds a Field Appender function before the Weld function for the second weld and types a
hyphen “-“and a “2” in the Text property: -2

And so on for all 14 welds, changing the numbers accordingly.
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Figure 6.20 Example of Using Field Appender Function

Properties Available for the Field Appender Function

o omsapon

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Type Weld Sequencer needs to know to which number you want to append the text you enterin
the Text field. From the Type drop-down, select the data you want to append.

Wire If you have a weld sequence that requires a Dual Head wire feeder, select which wire feeder

Feeder this function represents.

Text Enter the letters, numbers or special characters (either a hyphen or an underscore) that you
want the system to tackon to the end of the ID number selected in the Type field.
For example, John at Advanced Manufacturing wants to add a dash ( - ) and a 1 after the part
serial number for the first weld in the sequence. Before the first Weld function, he inserts the
Field Appender function and types the following in the Text field: -1
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Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown in
Function the Review Function list.

Goto Step Function

For large sequences with a large number of steps and the need tojump to a distant step, the Goto
Step function allows you to godirectly to that later step without a long connector. You can identify
the target step using the unique step name.

Goto Step Properties @

Goto Step Properties

Mame  Goto Step

Step Name | Frame

[ Ok | [ Cancel

Figure 6.21 Goto Step Function
Table6.11 Properties Available for the Goto Step Function

it Loespuon

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Step Enter the name of the step to which you want the sequence to jump. This step name should

Name be unique across the weld sequence. Ifthe step name you use is not unique, Weld Sequencer
jumps to the first instance of that step name. For example, if you have multiple steps with
the default step name “New Step”, Weld Sequencer uses the first step with that name.

NOTE | Besuretousethestep name. The Goto Step function does notrecognize the step

number.
Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown in

Function the Review Function list.

If approval is required for the Goto Step option, select the level of approval from the Global Properties
window. Referto Chapter 5 Global Properties.

Approval

With the Approval function, you can specify the type of User Role that is required to login at this
B point in your weld sequence before the weld sequence can go any farther. Weld Sequencer

disables all navigation buttons (i.e., Previous, Next, Goto Step, etc.) until a user logs in. You can
use the function to incorporate a quality check or manager approval into your weld sequence.
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Approval Properties

Name  Approval

Description

Approval Properties

Contact a Quality Control Manager to log in and revies

Role

Inspector

Estimated Time

Weld Seq

View in Weld Sequencer

jsmith

uence Editor
Inspector Login

Contact a Quality Control Manager to log in
and review.

User Name

Password

@ Connected via TCPto 10.23.8.168 (EN1) @ Database Connected to THINKILEV/S100

Step 7 of 7

0.0V
0.0A
01PM
0.0 %

00:10:56.5
00:06:23.4
15

3.51bs

Figure 6.22 Approval Function

For example, once the Weld Operator completes all the welds in the sequence, John at Advanced
Manufacturing wants their Quality Control Manager to log in to Weld Sequencer and review any welds that
did not pass validation during the sequence. In Weld Sequence Editor, John adds the Approval function
before the Review function (Figure 6.22). In Weld Sequencer, this forces the Quality Control managerto
login and complete the review step (page 6.24) before the Weld Operator can continue.

When you connect the Approval function with another function, you need to specify if Weld Sequencer
should take this path if the user logging in has the correct user role or if the user logging in does not have
the correct user role. You do this using the properties on the connector. Simply double-click the connector

and set the validation.

= Em— =
E L
Display Picture
8
lCorrect User Role = True
i Y l @
Approval Read-only
L 1 A
9 | /T\
J, Correct User Role = False

Figure 6.23 Validation on Approval Function

For example, in Figure 6.23, John at Advanced Manufacturing wantsa Quality Manager to log in to review
and approve the welds made by the Weld Operator. If the user who logs into this function in Weld
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Sequencer does not have the Administrator role, John still wants Weld Sequencer to display the Review
function, but he doesn’t want that user to change any of the statuses.

On the connector to the first Review function in Weld Sequence Editor (the one for the Quality Manager
where thereis a check mark next to Allow Editing), he selected Correct User Role = True. On the connector
to the second Review function (with no check mark next to Allow Editing), he selected Correct User Role =
False. (See page 6.24 for details on the Review function and the Allow Editing checkbox.)

Table6.12 Properties Available for the Approval Function

o oeon

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Description The text you enterin the Description field appears in the Weld Sequencer with the user
name and password fields for the login. You can use this text to help guide your Weld
Operator with what to do next.

For example, once all the welds in the sequence are complete, John at Advanced
Manufacturing wants their Quality Control Managerto log in to Weld Sequencer and
review any welds that didn’t pass validation during the sequence. InWeld Sequence
Editor, John enters the following text in the Description field for the function: Contact a
Quality Control Manager to log in and review.

Role Select the user role for the type of user you want to login. Only a user with the selected
user role on their user account can log in at this step of the weld sequence. See page3.1
for more details on user roles and accounts.

TIP | Whenan approveruserlogsin to the Approval function, Weld Sequencer records
thatusernamein the Sequence Reports.

Hide in You can select this option to hide information about this function and not show it in the
Review Review Function list. If a sequence error occurs during this function, it will still be shown
Function in the Review Function list.

Estimated The Estimated Time field is how long you think it should take for someone to log in with
Time their username and password. Weld Sequencer uses this time in the Cycle Status (Table

7.1 on page 7.4) so be sure to provide ample time for the appropriate personnel to be
located and then log in, if different from the Weld Operator.

TIP | TheCycle Status @ barin Weld Sequencer turnsyellow when the Weld Operator
reaches 85% of the time you enter here. This alerts the operatorthat timeis running
out. SeeTable7.1 on page 7.4 for details on the Weld Sequencer display.

Review

7 The Review function is a Quality Control measure. It displays a list of all the steps in the weld
sequence up until the point of the Review function and whether they passed or failed validation.
Typically, you add this to the end of the weld sequence. You also have the option to set up a
conditional exit out of the Review function based on whether or not there were any errors during the
sequence.
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NOTE | Iftheuserclicks the Previous E or Next E buttonsinstead
of the Continue button, Weld Sequencer flags the sequence with an

error.

Review Function

Once a Weld Operator completes the weld sequence, you candisplay the Review function so either the
Weld Operator or a manager canreview the validation on all steps in a sequence. They can review any

welds that failed and either approve them or deal with them appropriately. To change the status of a step,
the user simply selects Pass or Fail from the drop-down. Some functions are hidden from the Review list as

they relate to running the sequence and not actual welding (e.g., the Display Picture function, the Alert

function, or the option to hide the function has been selected). Table 6.13 explains the properties available

for the Review function.

S ]
Review Properties
Name Review
Allow Editing
Estimated Time 0? 0? 0?
Minute: Secencs

Weld Sequence Editor

TIP |

@ Connected via TCP 10 10.23.8.168 (EN1) @ Database Connected to THNK\LEWS100

Step
# Step

Setup

Function

‘SN

View in Weld Sequencer

jsmith

Step 7 of 7
Status 2

Pass

Setup
Tack Welds

'Wire Weight

Welding

Pass

Fail

Weld 1
Weld 2
'Weld 3
‘Weld 4
Review

Welding

Welding
|Welding
1 Welding

Approval

Pass

Pass

Pass

Fail

Pass

Figure 6.24 Review Function

See page 5.3 for details on howto set up the torch triggerto

work as the Continue button on the Review function.
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Table6.13

TIP | For morestringent quality controlmeasures,you can
implement this function along with the Approval function
to force a managerto login and review the welds
produced using this weld sequence before the Weld Operator
can continue.

Properties Available for the Review Function

s peson

Name

Allow
Editing

Hide in
Review
Function

Estimated
Time

You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

The Allow Editing checkbox allows you to choose whether or not you want to allow the
current user to change the Status drop-down on the steps. This is especially helpful if you
simply want to display a read-only review step.

If you decide to use the Review function in conjunction with the Approval function, you can
choose to display the read-only version for a user without the appropriate user role and an
editable version for the correct user (Figure 6.23 on page 6.23).

You can select this option to hide information about this function and not show itin the
Review Function list. If a sequence error occurs during this function, it will still be shown in
the Review Function list.

The Estimated Time field is how long you think it should take for someone to complete the
review process on this weld sequence. Weld Sequencer uses this time in the Cycle Status
(Table 7.1 0n page 7.4) so be sure to provide ample time for a person to read through each
failed step and verify the quality of the assembly.

TIP | TheCycle Status ":t) barin Weld Sequencer turnsyellowwhen the Weld Operator

reaches 85% of the time you enter here. This alerts the operator that timeis running out.
SeeTable 7.1 on page 7.4 for details on the Weld Sequencer display.

Review Function Exit Conditions

When you connect the Review function to the next function in the sequence, the connector turns green.
This indicates that you made a decision based on whether or not there were any errors during the

sequence.
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Conditional Connection Properties @

Property Name Operation  Value Condition Cperator

[Sequence Errors vl: > [ True > | Mone *
True

[ Ok l [ Cancel |

Figure 6.25 Connector Options on the Review Function

When you double-click the green connector, you can make the following conditions using the drop-downs
on the Conditional Connection Properties window (Figure 5.6):

= Sequence Errors = True means that if there are sequence errors (steps that display the word
“Fail” on the Review display), this is the route the sequence should take.

= Sequence Errors = False means that if there are no sequence errors (all steps display the word
“Pass” on the Review display), thisis the route the sequence should take.

For example, John at Advanced Manufacturing added a Review function for the Weld Operator at the end
of the sequence. He added the Sequence Error conditions to the green connectors so that:

= [|fthere were sequence errors (i.e., Sequence Errors = True), the sequence would display an
Approval function that requires a Quality Manager tocome over, discuss the problems with the
Weld Operator and then log in to allow the Weld Operator to continue.

= [fthere were no sequence errors (i.e., Sequence Errors = False), the sequence simply skips the
Approval function and allows the Weld Operator to continue to finish the sequence.

A

's Sequence Errors = True B

Review Approval

Review

Sequence Errors = False

Y

End

End

|

Figure 6.26 Example Use of Review Exit Conditions

Welding Functions

The heart of a weld sequence is, of course, the welding. With the welding functions, you dictate how many
welds to perform, which Weld Profile to use, how to validate the welds and which weld procedures to use.
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There are several functions available for welding that you can insert into your sequence, depending on the
needs of your weld operation:

=  Weld (page 6.28): The standard Weld function is a standard specification for the welds in a
specific step of the weld sequence. There are a strict number of welds the Weld Operator must
perform, with no variance allowed in the number of welds performed.

= Weld Accumulator (page 6.29): The Weld Accumulator function provides flexibility in the
number of welds that canbe madein order to complete the operation (e.g., toaccommodate
various experience levels of Weld Operators).

=  Weld Open (page 6.31): The Weld Open function accommodates variable partsand non-
standard welds (such as welding over a gap in a part)in the weld sequence where it is difficult to
predict the number of welds needed to perform the weld. You do, however, need to define the
minimum and maximum number of welds.

TIP | Ifaweld sequence hasthe User Limits feature enabled, the
weld operator can adjust the settings on the power source
before making a weld. After adjusting the settings, please
wait 10 seconds before completingthe weld to allow the weld
operator’s settingsto be saved.

Weld Function

When you have a specific number of welds that must be performed, where the Weld Operator

cannot make any more or any fewer welds, you can use the Weld function to dictate the precise

number of welds the Weld Operator must perform. The system trackswelds by counting the arc
startsand stops. If the Weld Operator does not perform the specified number of welds, the sequence is
flagged with an error. See page 6.34 for details on validating welds within the function and page 6.33 for
details on specifying procedures for the feed head(s).

Weld Properties @

Properties | Weld Procedures | Weld Validation

Weld Properties
Name | Weld
Number of Welds 1 :
Weld Profile 13
Estimated Time 0 0 0
rs - nds

I Ok ] [ Cancel |

Figure 6.27 Weld Function Properties

To add welds to your weld sequence, drag-and-drop the Weld function to your weld sequence, enter the
number of welds and other properties (Table 6.14); select the weld procedures (page 6.33); and select the
validation properties (page 6.34).

Table6.14 Properties Available for the Weld Function

foa— owserpton
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Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Numberof @ Enterthe number of welds you need to perform with this function. This is the number of
Welds arc starts that Weld Sequencer must sense before continuing to the next function. See page
6.33 for details on adding validation to your Weld function.

NOTE | Remember, if you use multiple welds with the same Weld function, all settings
and the Weld Profile are used for all welds. For example, if you need two welds with
different characteristics, you needto add two separate Weld functions to your sequence.

Weld Enter the number for the Weld Profile you want the Welding Power Source to use for all of

Profile the welds in this function. This Weld Profile determines the welding limits for the welds.
For in-depth details on Weld Profiles, please refer to the Power Wave® Manager User
Manual (IM8002).

STOP | Besurethatthe Weld Profile on the Welding Power Source containsthe settings
you want to use for this weld. Forexample, each Welding Power Source has a Weld
Profile 4; however, the profile limits set on each machine’s Profile 4 could be different.

TIP | Youcanusethe Weld Profiles field to ignore short welds. See page B.7 for more

information.
Hide in You can select this option to hide information about this function and not show it in the
Review Review Function list. If a sequence error occurs during this function, it will still be shown in
Function the Review Function list.

Estimated | The Estimated Time field is how long you think it should take for someone to complete all

Time the welds you have listed in this function. Weld Sequencer uses this time in the Cycle Status
(Table 7.10n page 7.4) so be sure to provide ample time for a person to make the weld(s),
reposition the part if needed and carry out other behaviors that go into making the weld(s).

STOP | The Estimated Time is NOT ONLY arc-on time. It also includes non-welding time
involved in completing the welds.

TIP | TheCycle Status ":D barin Weld Sequencer turnsyellowwhen the Weld Operator

reaches 85% of the time you enter here. This alerts the operator that timeis running out.
SeeTable 7.1 on page 7.4 for details on the Weld Sequencer display.

Weld Accumulator Function

q If you have a weld operation that requires a little flexibility in the number of welds (or arc starts)

-~ that can be made in order to complete the operation, the Weld Accumulator function provides that
flexibility. For example, those weld operations that an experienced welder can complete with a
single weld, but a new welder maytake two or three welds (e.g., welding around a circle), you can insert
the Weld Accumulator function into your weld sequence.

—_
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‘Weld Accumulator Properties n
. Properties | Weld Procedures | Weld Validation
Weld Accumulator Properties
Name  |Weld Accumulator
Minimum Number of Welds 2 E
®) Deposition {Ib) O Arc Time (sec)
= Minimum O.OOOEI Minimum 0
Accumulate From
Maximum O.ZOOEl Maximum 0
Weld Profile 5 El
Enable Continue Action
| | [=]1 =] =]
Estimated Time 0 0 0
H Min
‘ Ok ‘ | Cancel |

Figure 6.28 Weld Accumulator Function

With the flexibility of the Weld Accumulator function, you end the function based on the Minimum Number
of Welds, Minimum Deposition and Maximum Deposition fields. These are the totalamounts for the entire
function. You VALIDATE those welds by the choice(s) you make on the Weld Validation taband on the
connectors you add to the next function in the sequence.

For example, Ron at Advanced Manufacturing has been welding for 20 years. He’sa very competentand

experienced welder. David, on the other hand, has only been welding for a few months and isn’t quite as
skilled.

The weld operation they each need to accomplish is a circular weld with a minimum of two welds and a
minimum deposition of 0.15 Ibs. (but a maximum of 0.20 Ibs.). At Ron’s skill level, he can perform this weld
operation in twowelds, meeting the weld quantity and deposition requirements. David, however, needs
the flexibility to complete that weld operation in more welds.

Since the wire deposition on David’s second weld is still below the minimum set in the weld sequence, he is
allowed to continue without flagging the step with an error and finish the weld operation with a third weld
that brings the total deposition above the minimum (and of course, below the maximum).

Table6.15 Properties Available for the Weld Accumulator Function

oa peton

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Minimum Enter the minimum number of total welds that it takesto complete this welding operation.
Number Weld Sequencer uses this field, along with the Minimum Deposition and Maximum
of Welds Deposition fields, to determine when to exit the function. If a Weld Operator attemptsto

advance to the next step without making at least this many welds, Weld Sequencer
displays a red border and flags the step with an error. In the Review function, this step
would show as failed.

Accumulate You can choose to determine weld accumulation by Deposition or by Arc Time. The
From Minimum and Maximum fields allow you to specify the acceptable upper and lower limits
for:

= Deposition: The total amount of materialit takes to complete this welding
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operation. Or,

= ArcTime: The totalamount of arc time it takes to complete this welding
operation.

This helps to determine when the function ends, in conjunction with the Minimum
Number of Welds field.

For example, in Figure 6.28, if David at Advanced Manufacturing completed three welds
(which wasabove the defined Minimum Number of Welds) and the total amount of
material he deposited for the welds was above the amount defined in the Minimum
Deposition field, the function would be completed and the next function would start to
execute.

Weld Profile | Enterthe number for the Weld Profile you want the Welding Power Source to use for all of
the welds in this function. This Weld Profile determines the welding limits for the welds.
For in-depth details on Weld Profiles, please refer to the Power Wave ® Manager User
Manual (IM8002).

STOP | Besurethatthe Weld Profile listed on the Welding Power Source contains the
settings you want to use for this weld. For example, each Welding Power Source has a
Weld Profile 1; however, the profile limits set on each machine’s Profile 1 could be

different.
Enable Enabling this option controls the completion of the function by displaying a Continue
Continue button instead of exiting the function after the Minimum Number of Welds and the
Action Minimum Accumulation have been met. Additional welds can be made until the Maximum

Accumulation is reached or the operator Continues to the next function.

Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown
Function in the Review Function list.

Estimated The Estimated Time field is how long you think it should take for someone to complete all
Time the welds you have listed in this function. Weld Sequencer uses this time in the Cycle

Status (Table 7.1 on page 7.4) so be sure to provide ample time for a person to make the
weld(s), reposition the part if needed and carry out other behaviors that gointo making
the weld(s).

STOP | The Estimated Time is NOT ONLY arc-on time. It also includes non-welding
time involved in completing the welds.

TIP | TheCycle Status @ barin Weld Sequencer turnsyellowwhen the Weld Operator

reaches 85% of the time you enter here. This alerts the operator thattimeis running
out. SeeTable 7.1 on page 7.4 for details on the Weld Sequencer display.

Weld Open Function

w When you need to include a welding function that accommodatesvariable parts and non-standard
el Wwelds (such as welding over a gap in a part), you canuse the Weld Open function. The Weld Open
function allows the Weld Operator to make necessary adjustments to complete the weld(s). Those

welds must be within the minimum and maximum range that was set for the welding operation. Table 6.16
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explains the properties for the Weld Open function in more detail. See page 6.33 for details on validating
welds within the function and page 6.33 for details on specifying procedures for the feed head(s).

Weld Open Properties @

Properties | Weld Procedures | Weld Validation

Weld Open Properties

Mame | Weld Cpen

Minimum Number of Welds 2,

Maximum Number of Welds ] :

Weld Profile 23

Estimated Time 0 0 0
urs - nds

[ Ok l [ Cancel |

Figure 6.29 Weld Open Properties

Once a Weld Operator completes the welding operation, and as long as the number of welds made falls
within the minimum and maximum range, the operator will be able to advance to the next step without
flagging the sequence with an error. However, if the welds do go outside the limits set by the Weld
Engineer, Weld Sequencer will flag the step with an error (turning the border red) when the Weld Operator
attemptsto advance to the next step.

For example, Ron at Advanced Manufacturing needs to weld over a gapin his assembly. John, the Weld
Engineer, added a Weld Open function to the weld sequence in Weld Sequence Editor to allow the Weld
Operator some freedom to weld as needed to cover the gap appropriately, with a limit of two to six welds.

Table6.16

Properties Available for the Weld Open Function

on—oetgion

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Minimum Enter the minimum number of welds that it takes to complete this welding operation. Ifa

Number Weld Operator attemptsto advance to the next step without making at least this many

of Welds welds, Weld Sequencer displays a red border and flags the sequence as having errors. In
the Review function, this step would show as failed.

Maximum Enter the maximum number of welds that it takesto complete this welding operation.

Number Once the Weld Operator makes the maximum number of welds, Weld Sequencer

of Welds automatically advances to the next function.

Weld Profile | Enterthe number for the Weld Profile you want the Welding Power Source to use for all of
the welds in this function. This Weld Profile determines the welding limits for the welds.
For in-depth details on Weld Profiles, please refer to the Power Wave® Manager User
Manual (IM8002).
STOP | Besurethatthe Weld Profile on the Welding Power Source containsthe
settings you want to use for this weld. For example, each Welding Power Source has a
Weld Profile 1; however, the profile limits set on each machine’s Profile 1 could be
different.
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Hide in
Review
Function

Estimated
Time

You can select this option to hide information about this function and not show itin the
Review Function list. If a sequence error occurs during this function, it will still be shown
in the Review Function list.

The Estimated Time field is how long you think it should take for someone to complete this
Weld Open function. Weld Sequencer uses this timein the Cycle Status (Table 7.1 0on page
7.4) so be sure to provide ample time for a person to make the weld(s), reposition the part
if needed and carry out other behaviors that go into making the weld(s).

STOP | The Estimated Time is NOT ONLY arc-on time. It also includes non-welding
time involved in completing the welds.

TIP | TheCycle Status '&) barin Weld Sequencer turnsyellow when the Weld Operator
reaches 85% of the time you enter here. This alerts the operator that timeis running
out. SeeTable7.1 on page 7.4 for details on the Weld Sequencer display.

Weld Procedures Tab

With any of the welding functions, you use the Weld Procedures tab to specify which procedures the
Welding Power Source should use for the welds in this function. Once you enter the number of welds you
want to make on the Properties tab of the function, Weld Sequencer activatesthe drop-downs on the Weld
Procedures tab, and you can select the appropriate weld procedure for the weld and indicate which feed
head should be enabled for this weld. You can select a Procedure A and a Procedure B for each feed head.
See page 5.17 for details on adding weld procedures to the weld procedure library so it appears in this

drop-down.

I Weld Properties

I ‘Weld Properties |
- ‘Weld Procedures | Weld Validation Properties | Weld Procedures | Weld Validation

Load from Feed Head #1, Procedure & | Tack A Load from Feed Head #1, Procedure & | Tack - |

None [¥] #1 Enabled

Load from Feed Head #1, Procedure B m Load from Feed Head #1, Procedure B | Tack |
Weld 1

Weld 2

Weld 3 Load from Feed Head #2, Procedure A | None |
[C] #2 Enabled
Load from Feed Head #2, Procedure B | None - |

(]
=
nl
m
S
5]
b
o
~
'l
W
5
A
iy
4 4

Figure 6.30 Weld Procedures for Single and Dual Head Feeders

TIP | Toenablethissequencefora Dual Head feeder system, select
the appropriate Wire Feeder Type under Global Properties
(page5.1). Enabling a DualHead feeder displays another set
of Procedure drop-downsso youcan enable the correct feed
head(s)forthe weld.
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Weld Validation Tab

Validations allow you to set conditions for passing a weld (i.e., the “good” conditions). Ifthe weld does not
meet these conditions, the weld fails validation and you can tell Weld Sequencer what to do next (e.g.,
display an alert or require a Quality Manager’sapproval). You do all this using the Weld Validations in the
top toolbar (which is unique to each weld sequence) and selecting the appropriate entryfrom the Weld
Validation tab of the welding function. See page 5.22 for details on the sequence’s library of Weld
Validations.

In order to validate a welding function, you use both the Weld Validation tab on the function and the
function connectors. On the Weld Validation tab (Figure 6.31), simply select which validation you want to
use for the welds in this function. Remember: The validation parametersindicate what properties must be
met in order for the function to pass and move the sequence forward (i.e., the “good” condition). The
function connectors tell Weld Sequencer which function to run when the validation passes and which
function to run when the validation fails. See page 6.36 for details on connecting functions.

Weld Properties @
Properties | Weld Procedures | ‘Weld Validation |
Weld Validation Rule  |None -
MNone
Weld 1 \!\
Weld 2
Weld 3
l Ok l l Cancel |

Figure 6.31 Weld Validation Tab

For example, John at Advanced Manufacturing has a Weld function in his Tack Welds step. Hecreateda
validation rule for the Tackweld where he set the following parameters: Duration> =1 AND Duration <= 2.
Now he is ready to use that rule for aweld. He simply selects the Tack entry from the Weld Validation Rule
drop-down on the Weld Validation tab of the Weld function (Figure 6.31).

Weld Validation Properties =] Weld Valldatlons
Select Weld Validation: | Tack v| (tDp t00|bar)
Properties
Weld Validation Rule  Tack E|
Property Name Operation  Value Condition Operator
[Duration «|>= -] 1 % |And B
= i I il
[Durahon T ‘Weld Properties @
‘ Properties | Weld Procedures | Weld Validation ‘
Weld Validation Rule [Ncne ']
None
Weld 1
Weld 2
Weld 3
Weld Validation
(function) o J[ come |

Figure 6.32 Weld Validations and the Weld Validation Tab of Welding Function
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Using Weld Profiles to Validate Welds

Weld Profiles can help you validate welds and make sure that any welds you want the operator to perform
are consistent across multiple parts. Profiles can cause alertsto occur when welding goes outside any limits
you set in the profile. The availability of these alerts provides you with a great wayto validate any welds in
the sequence. If the welding operation causes an alert based on the Weld Profile being used, Weld
Sequencer can perform any number of actions for you, including preventing the operation from moving
forward.

TIP | ThePower Wave®Manager User Manual (IM8002) explains
Weld Profiles in great detail.

Weld Validation Propertes Bl Weld Validations Library at
Select Weld Validation: (Weldscore Flag I the Sequence Level

Properties

Weld Validation Rule  WeldScore Flag E\

Property Name Operation  Value Condition Operator
[WeldScare Low Alert -|= ~|[Fale | Nane - =]
Welding Properties &/ Welding Function
Properties | Weld Procedures | Weld Validation | Properties
Weld Properties
Name | Weld 14
Number of Welds ER
0 - " ( Weld Validation
Estimated Time
* M=\ \Weld Validation Rule | WeldScore Flag v|

Validation on Connectors

Validation Passed = False
@ I @ T—
14

Alert

3 Weld Validation Tab
16 <+—Validation Passed = True on Function

ner Welds.

Figure 6.33 Using Weld Profiles to Validate Welds

For example, John at Advanced Manufacturing wants to use Weld Profiles for the welds in his sequence. In
his Weld Profiles, the WeldScore® is set a little differently depending on the needs of the welds that will use
that profile. No matter what the WeldScore® limit is for each profile, they each create an alert in the power
source if welding goes below the limit. John is going to use the existence of that alert to validate the
welding functions.

He created a welding validation on the sequence that indicated that the “good condition” is no WeldScore®
alert when the Weld Operator completes the operation. Once he has this validation created, he can now
use this validation on any of the welds that use any Weld Profile.

If the WeldScore® on any of the welding functions goes below whatever limit is chosen for whatever Weld
Profile is listed on the welding function, John canuse the connectors to direct the path of the sequence
(e.g., toan Alert function if there is a WeldScore® alert issued or on to the next function if there is no alert
issued).

TIP | SeepageB.7 fora helpful way to use a Weld Profile to ignore
short welds in your welding operation.
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Connecting a Welding Function

When you add validations to a welding function, you need to connect that function to the next sequence
function you want the sequence to run if the validation you set fails (e.g., an Approval function) AND to the
function you want the sequence to run if the validation passes (e.g., the next welding function). You must
add a connector to address all possible values for the Property Name you select. See Figure 6.23 on page
6.23.

TIP | Theconnectorturns green ifthere are validation options
available for the function.

Conditional Connection Properties @
Property Name Operation  Valus Condition Operator
Maximum Deposition Exceeded ~ |f = A lFaIse i lNone - =]
Arc Starts

Maximum Depositio
Validation Passed

l Ok l l Cancel

Figure 6.34 Connector Properties

The validations on the connector are simple. You have a choice between Arc Starts, Maximum Deposition
Exceeded or Validation Passed.

= ArcStarts: The Arc Starts (i.e., number of welds) property allows you to move to another
function based on a comparison to the number of arcstarts that occurred in the welding
function (e.g., Arc Starts >= 2).

=  Maximum Deposition Exceeded: Available only with the Weld Accumulator function, this
property allows you to indicate which path Weld Sequencer should take if the totalamount of
material used by the Weld Operator went over the amount you specified as the top limit on the
Properties tab within the accumulator function.

= Validation Passed: This property tells the weld sequence which path to take from the welding
function based on the parameterson the Weld Validation tab.

- Validation Passed = True means that if the validation you set on the Weld Validation tab
within the welding function passes, this is the route the sequence should take.

- Validation Passed = False means that if the validation you set on the Weld Validation
tab within the welding function fails, this is the route the sequence should take.

In our example on page 6.34, John at Advanced Manufacturing set his validations for the Weld function in
the Weld Sequence Editor based on the WeldScore® being above 90%. He added an Approval function next
to the Weld function. He dragged a connector from the Weld function to the Approval function and
double-clicked the connector. This is the path John wants Weld Sequencer to take if the WeldScore® is 90%
or lower. So, he selects Validation Passed from the Property Name drop-down and selected False from the
Value drop-down. He did the same with the connector he dragged from the Weld function to the next
Weld function in his sequence, but he selected True from the Value drop-down instead so the weld
sequence would take this path if the WeldScore® was above 90%.
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Resuming a Welding Function

If a weld fails validation in one of the welding functions (i.e., Weld, Weld Accumulator and Weld Open), a
Weld Engineer typically takes the weld sequence to an Alert function or an Approval function or handles it
some otherway. Ifa connector comes back to the welding function, Weld Sequencer picks up where the
operator left off, ready for the next weld.

Connector back to the Weld function _@

to resume previous welding operation Welding time too short.

I [Excepted Condition Result

¢ [Duration >= 1.2 OK
| Duratio g d. Duratio

Display Picture Weld Alert

N .

Figure 6.35 Best Practices with an Alert Function

[

New Step

—_—

(Displayed to the Weld Operator)

For example, John at Advanced Manufacturing created a step in his weld sequence that contains a Display
Picture function, a Weld function (with four welds) and an Alert function (to handle failed welds). He then
drew a connector from the Alert function back to the Weld function (NOT to the next function of the next
step).

When Ron down on the floor reached this part of the welding operation, his third weld failed validation.
The weld sequence exited the welding function after the failed weld and displayed the alert for Ron (Figure
5.6). He acknowledged the message with two quick trigger pulls on his torch. The sequence went back to
the welding function and picked up where Ron left off. However, Ron needed to make a correction in the
failed weld. So, he switched into Manual mode with four quick trigger pulls and corrected the failed weld.
He switched back into Automatic mode with four quick trigger pulls and continued the sequence with the
final weld in the function.

Weld Function Icons

The welding function, ignore weld (optional), and spot timer (optional) icons are displayed on the top status
bar to help the Weld Operator understand the requirements and conditions for the welding activity. The
welding function icon lets the Weld Operator know if this is a Weld function, Weld Accumulator function, or
a Weld Open function.

To the right of the welding function icon, an optional icon for the ignore weld time will be shown if the
active Weld Profile is using this capability. Welds witha duration less than this value (in seconds) will be
completely ignored. This is typically used to allow small tack welds, or to ignore accidental arc starts,
without counting the weld against the requirements of the welding function.

If any of the Weld Procedures defined by the welding function are using Spot Timer functionality, another
optional icon will be displayed along with the spot time (in seconds). This informs the Weld Operator that
welding will stop automatically at the end of the spot time period.
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Figure 6.36 Weld Function Icons

Weldset Software

Use the Weldset Software function when you need to verify whether the connected Welding Power
e Source contains a special Weld Set (i.e., a specific library of Weld Modes on the machine). If you
require a special weld set, you want to make sure the Welding Power Source that runs your weld
sequence contains the appropriate welding software revision before the Weld Operator begins welding.
When Weld Sequencer encounters this function, it checks the Welding Power Source for you and verifies
the weld set.

Weldset Software Properties @

Weldset Software Properties

MName  Weldset Software

Weldset Name 7123241

Weldset Checksum (Hexadecimal)  03E76349

[ Read Power Source Valuesl

| Ok | l Cancel l

Figure 6.37 Weld Set Software Function Properties

If the Welding Power Source does not contain the weld set software revision you indicate in the function,
Weld Sequencer displays an error and stops the weld sequence. This prevents a Weld Operator from
attempting to execute a sequence on a power source with “wrong” or “unverified” welding software.

TIP | Toreadthe valuesfromthe powersourceyou have currently
connected to the Weld Sequence Editor, simply click the Read
Power Source Values button.

You can also find the weld set information fora Welding
Power Source using Power Wave® Manager. Connectto the
power source (page2.11) and select System Status > Module
Information. Inthe Basic Information section, you’llseethe
Weld Set Version in the format: name (checksum).

Table6.17 Properties Available for the Weld Set Software Function

e bt
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Name

Weldset
Name

Checksum

Hide in
Review
Function

You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Enter the name of the weld set that must be on the Welding Power Source for this weld
sequence. When the weld sequence finds the weld set’s name, it then verifies the
checksum.

Enter the required checksum value for the weld set. If the checksum you list here does not
matchthe checksum on the Welding Power Source for this weld set, Weld Sequencer
displays an error and stops the sequence.

You can select this option to hide information about this function and not show itin the
Review Function list. If a sequence error occurs during this function, it will still be shown
in the Review Function list.

Database Functions

The Database functions allow you to create and/or interact with the Work Item table in the Weld
Sequencer database.

STOP | Thesefunctions make changesto atablein the Microsoft®SQL
Serverdatabase. Only those users who are familiar with
maintaining a SQL Server database should use these functions.

There are two sets of functions that work with this table:

Create Recordfunctions allow you to add records to the Work Item table in the Weld Sequencer
database and help you increase the traceability of assemblies and subassemblies.

For example, John at Advanced Manufacturing needs to trackthe welds that go into making a
vehicle. The vehicle has a serial number and each of the sub-assemblies has a serial number.
John needs to be able to put those together. So, he has a weld sequence with the Create Record
and Save Field functions to create a “work order”.

Verify Field functions allow you to look up data from a table and use it in your weld sequence
(even if the data was not created with the Create Record functions).

For example, John at Advanced Manufacturing has assemblies that require the Weld Operator to
use specific materials for the welds. He wants the operator to verify the material on the
Welding Power Source and if what the operator enters does not matchwhat John hasin the
table, John can make the weld sequence stop and inform the operator that the materialis not
correct. This helps him prevent unacceptable welds before the Weld Operator gets too far.

NOTE | Workltemsareuptoyou. You can use themfor tracking
assemblies and sub-assemblies. You can also usethemto
create material lists for an assembly. Contact Lincoln Electric
Weld Sequencer support for additional assistance:
softwaresupport@lincolnelectric.com.
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Work Item Create Functions

The Create Record and Save Field functions work together to build the records in the Work Itemtable.
These functions allow you to prompt the Weld Operator (or other personnel) for data that Weld Sequencer
saves into the database table.

= (Create Record function: Use this function to prompt the Weld Operator for a unique identifier
for the record. Weld Sequencer createsthe row in the Work Item table and identifies the row
by whatever text the operator enters (e.g., vehicle serial number or work order number). See
page 6.41 for more details on this function.

=  Save Field function: This function prompts the Weld Operator for data to add to the columns of
the active record (e.g., columns for the cab, frame, bucket and other sub-assemblies of a loader
vehicle). See page 6.42 for more details on this function.

TIP | When theoperator creates anewrecord, that record remains
active until the sequence changesit or the application closes.

n Weld Sequence Editor

» el Save & Cut .\; Logout \]ﬁ User Maintenance &} Global Properties Report Analysis 'H— |
1 ld saveAs |52 Copy o ) Gk Weld Procedures
PS Disconnect T «.»’
New  Open . print % GF Part Maintenance i \veld validations
Browse ... Edit Connections Maintenance Properties Tools
User: admin
+ Functions |
= Database Functions | =
a
e Start
L0 —
Create Record Select Record
— :@5

Save Field Verify Field

Step 1
. H|

« PLC Functions Create Record

Step 2
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Step 3

w
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Figure 6.38 Create Record Functions

Create Record

3 The Create Recordfunction displays an entryfield in Weld Sequencer (Figure 6.39). When the
. Weld Operator (or other personnel) enters the data, the function verifies if that entry already

exists in the table and, if it doesn’t exist, the system createsa new row in the database and
uses that data as the unique identifier for the record and keeps the record as the currently active
record. Table 6.18 on page 6.42 explains the fields on the Properties window in more detail.

I3 Vehicle SN Entry Properties [
Work Item Properties
Mame Vehicle SN Entry
itle Create Waork Order ) .
™ View in Weld Sequencer
Deseription Enter the Vehicle Serial Number: e - )
File
jsmith
Step 1 of 5
| —
D
I.l
123 °
®
L] V 0.0V
) ) 0.0A
Weld Sequence Editor Create Work Order A
olo 0IPM

Enter the Vehicle Serial Number: 0.0 %

00:00:13
00:00:00

H ok

A
°
v

@ Connected via TCP to 10.23.8.168 (EN1) @ Database Connected to CNU335BZLTIEWS100

Figure 6.39 Create Record Function

The validation on the connector from this sequence function is simple: Itemis New = True or False.
Since we want to create a new entry for a new record and we don’t want to recreate a record when

it already exists, this validation is important to maintain the integrity of the database. You need to tell
Weld Sequencer what sequence function to run next if the entry is new and which one to run when it
is not. (See page 6.5 for more details on connecting and validating functions.)

ﬂ Conditional Connection Properties I ﬂ

i
Property Name Operation  Value Condition Operator

lItem is New 'lz

Figure 6.40 Validation on Create Record Function
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Table6.18 Properties Available for the Create Record Function

N

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Title The text that you enterin the Title field displays in the Weld Sequencer first on the screen
when the Weld Operator reachesthis function (e.g., “Create Work Order” in Figure 6.39).

Description The text you enterin the Description field displays in the Weld Sequencer after the text
from the Title field (e.g., “Enter the Vehicle Serial Number:” textin Figure 6.39).

Hide in You can select this option to hide information about this function and not show it in the
Review Review Function list. If a sequence error occurs during this function, it will still be shown
Function in the Review Function list.

Save Field

columns in that table so the Weld Operator canenter data into that column (Figure 6.41). To

add to a column for the record, you need to add the Save Field function to a new step in the
sequence and tell the sequence which column in the table you want to use for this bit of data, using
the Type drop-down. Table 6.19 on page 6.44 explains the fields on the Properties window in more
detail.

Now that you have a record createdin the Work Itemtable, you need to add datato the
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rﬂ Bucket SN Entry Properties I ﬂ
Work Item Field Properties
Name Bucket SN Entry View in Weld Sequencer
Title Create Wark Order [ B8 WorkdtemCreate2.usf - Sample Work Item [E=EER=S=)
Description Enter the Bucket Serial Number: File
|| Tyee Field 3 jsmith
Step 4 of 5
D |
17'125 L
®
VvV 0.0V
[ o Create Work Order A 0-0A
| olo 0 IPM
Weld Sequence Editor Enter the Bucket Serial Number: 0.0 %

00:01:43
00:00:00

H STNENSIY

Al
°
v

@ Connected via TCP to 10.23.8.168 (EN1) @ Database Connected to CNU3358ZI T\LEWS100
L8

Figure 6.41 Save Field Functions

NOTE | Youneedtoaddthe Save Field function for each columnyou
wantin therecord.

For example, if you want the vehicle’s record to contain the
serial number for the cab, the frame and the bucket, you
would have three Save Field functions in your weld sequence
(Figure 6.38 on page 6.41).

The validation on this function is simple, too: Field is Valid = True or False. When the Weld Operator
enters data for this function, the system checks if the indicated column is empty for this record.

3 conditional Connection Properties I ﬁ

|
Property Name

| Field is Vali

Figure 6.42 Validation on Save Field Function in Weld Sequence Editor

If the column is empty, the system considers this a valid entry and adds the serial number to the
column. With avalid entry, the weld sequence continues to the function you have connected withthe
validation Field is Valid = True.
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If the column is not empty, Weld Sequencer follows the path you established with the validation Field
is Valid = False. Typically, thisis an Alert function communicating with the Weld Operator.

Table6.19 Properties Available for the Save Field Function

g Joeseion

Name You can add a description for this function that appears on the function’s icon in the Weld

Title

Sequence Editor. This helps you easily identify the function within the step.

The text that you enterin the Title field displays in the Weld Sequencer first on the screen
when the Weld Operator reachesthis function (e.g., “Create Work Order” in Figure 6.41).

Description The text you enterin the Description field displays in the Weld Sequencer after the text

from the Title field (e.g., “Enter the Bucket Serial Number:” textin Figure 6.41).

Type The Type field is how you identify in which column of the active work item record you

want to store the data entered by the Weld Operator. Simply select the appropriate
column from the drop-down. Here’san example of the tablein the database:

F -

Vehicle SN Cab SN Frame SN Bucket SN

{ V V v

WorkItemId Computer PowerSource Username Field1 Field2 Field3 Field4
123456 CMNU335BZLT 10.23.8.168 John 1000-22 3200-400 3020-550 ML
123457 CMNU335BZLT 10.23.8.168 John 1000-43 3200-424 3020-546 ML
123458 CXE456MNDIW 10.23.8.26 David 1000-62 3200-811 3020-032 ML
123459 CXEA56NDIW 10.23.8.26 David 1000-90 3200-199 3020-703 ML
123480 CNU335BZLT 10.23.8.168 John 1000-93 3200-077 3020-553 ML
(23 mm ML AL ML MLLL ML ML ML

| wicreate | | WI Field Create

NOTE | Besurethe Type drop-down on each ofthe Save Field functions in your
sequenceis a different selection (e.g., Field 1, Field 2, Field 3, etc.).

TIP | Weld Sequencer automatically records the Computer Name, User name and IP
address ofthe Welding Power Source that creates the record in the Work Itemtable.

Hide in You can select this option to hide information about this function and not show it in the
Review Review Function list. If a sequence error occurs during this function, it will still be shown
Function in the Review Function list.

Example

John at Advanced Manufacturing has a weld sequence file created that will help his personnel create
the work order needed to build a vehicle from its sub-assemblies. InFigure 6.38 on page 6.41, he used
the Create Record function and multiple Save Field functions.

When the Weld Operator runs this weld sequence file in the Weld Sequencer, they will enter the
vehicle’s serial number (Create Record function labeled Vehicle SN Entryin Figure 6.38). Ifthat number
is not yet in the database, John makes Weld Sequencer display an alert that a new record was created
and then move to the next step. Ifitis already in the database, the system automatically displays the
next step, with the entered serial number as the active record.

The next step is to enter the serial number of the first sub-assembly (Save Field function labeled Cab
SN Entry in Figure 6.38). When the operator enters the serial number for the cab, the system checks if
that column is empty for this vehicle’s record. If it is empty, this is considered avalid entry and the
system adds the serial number to the column and moves to the next step. If that column is not empty,
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John has Weld Sequencer display an alert that the entry was not valid and allows the operator to enter
the information again.

This continues for the frame and the bucket.

Work Item Lookup Functions

If your IT team has imported datainto the Work Item table for you or if you have created records in this
table using the Work Item Create functions, you can look up data from the table and use them to make
decisions in your weld sequence. The Select Recordsfunctions help you do this.

= Select Recordfunction: This function prompts the Weld Operator for the unique identifier on
the record they want to look up and, if found, keeps that record active for the remainder of the
sequence. See page 6.46 for more details on this function.

= Verify Field function: This function prompts the Weld Operator for information in the active
record (found using the Select Record function). This function allows you to verify information in
the tableand act onit. See page 6.47 for more details on this function.

B Weld Sequence Editor

i Save 4 < Logout P User Maintenance & Global Properties Report Analysis 111 Show Grid G Preferences
{ Hsavers <2 G Weld Procedures
. isconnect 2 Part Mait
New Open 4 print x gt act hea Bean0e 1 Weld Validations

Browse Edit Connections Maintenance Properties Tools Layout Settings

Start

;falim;@m
[
f

;

f sy

>

Q

Figure 6.43 Select Record Functions

End

For example, John at Advanced Manufacturing has assemblies that require the Weld Operator to use
specific materialsfor the welds. He wantsthe operator to verify the material on the Welding Power Source
and if the material entered does not matchwhat s in the table, he can stop the weld sequence and inform
the operator that the materialis not correct. This helps him prevent unacceptable welds before the Weld
Operator gets too far.
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Select Record

prompts the Weld Operator (or other personnel) for the information needed to look up the

record in the Work Itemtable (e.g., the vehicle serial number or work order number). When
the operator enters that data in Weld Sequencer, the function looks for that record in the Work Item
table and reacts based on the validation you establish on the connector. (Table 6.20 explains the fields
on the Properties window in more detail.)

The Select Record function displays an entryfield in Weld Sequencer (Figure 6.42)and

B oo
Work Item Properties
MName WI Lookup
Title ‘Work Order
Description Enter the Work Order View in Weld Sequencer
'- WorkltemLookup2.wisf - Sample Work Ttem =)
File
jsmith
Step 1 of 6
| —
D |
)
123 °
®
- VvV 0.0V
Weld Sequence Editor A 0.0A
Work Order olo 0 IPM
Enter the Work Order: 0.0%

00:00:51
00:00:00

H Hil ok

B
v

@ Connected via TCPto 10.23.8.168 (EN1) @ Database Connected to CNU335BZLT\LEWS100

Figure 6.44 Select Record Function

The validation for the Select Record function is simple: Item was Found = True or False (Figure 6.45). If
the system finds a record matching the text entered by the Weld Operator (or other personnel) in
Weld Sequencer, the sequence follows the pathyou’ve laid out for it based on the validation Item was
Found = True and maintains the record as the currently active record. If it doesn’t find a matching
entry, Weld Sequencer takes the pathyou have indicated with the validation /tem was Found = False.

n Conditional Connection Properties I ﬂ

Property Name Operation  Value Condition Operator

[ Item was Found 'l =

Figure 6.45 Validation on the Select Record Function
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Table6.20 Properties Available for Select Record Function

N

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Title The text that you enterin the Title field displays in the Weld Sequencer first on the screen
when the Weld Operator reachesthis function (e.g., “Work Order” in Figure 6.44).

Description The text you enterin the Description field displays in the Weld Sequencer after the text
from the Title field (e.g., “Enter the Work Order:” textin Figure 6.44).

Hide in You can select this option to hide information about this function and not show it in the
Review Review Function list. If a sequence error occurs during this function, it will still be shown
Function in the Review Function list.

Verify Field

record found when the Weld Operator entered data in the Select Record function (e.g., various

materialslisted for the record). When the function runs in Weld Sequencer, the system
displays a prompt for the Weld Operator (or other personnel) to entertextin afield. Table6.21
explains thefields on the Properties window in more detail.

The Verify Field function allows you to verify information that appears in the columns of the

[ Materisl One Lockup Properties o]
‘Work Item Field Properties
Name Material One Loakup
i Material O ; i
e s View in Weld Sequencer
Description Enter Material One: () ot dtemLookup2.wst - Sample Worlc rem = | B S
Type Field 1 File
jsmith
Step 2 of 6
D |
I.I
123 °
[ )
V 0.0V
Weld S Edit Material O A 004
e equence itor ateria ne
q olo 0 IPM

Enter Material One: 0.0 %

00:01:08
00:00:00

0lbs

H Hi ok
b

B
o
v

@ Connected via TCPto 10.23.8.168 (EN1) @ Database Connected to CNU335BZLT\LEWS100

Figure 6.46 Verify Field Function
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The validation on this function is simple: Field Matches= True or False. When the Weld Operator
enters data for this function, the system checks if the text entered matchesthe textin the appropriate
column of this record in the Work Itemtable.

m Conditional Connection Properties i @
Property Name Operation  Value Condition Operator
| Field Matches =

Figure 6.47 Validation on Verify Field Function

If the text matchesthe datain the indicated column of the record, the system considers this a valid
entry, and the weld sequence continues to the function you have connected with the validation Field
Matches = True.

If the text entered does not matchthe datain the column indicated in the function, Weld Sequencer
follows the path you established with the validation Field Matches = False. Typically, thisis an Alert
function communicating with the Weld Operator.

Table6.21 Properties Available for the Verify Field Function

g Joespion

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Title The text that you enterin the Title field displays in the Weld Sequencer first on the screen
when the Weld Operator reachesthis function (e.g., “Material One” in Figure 6.46).

Description The text you enterin the Description field displays in the Weld Sequencer after the text
from the Title field (e.g., “Enter Material One:” text in Figure 6.46).

Type The Type field is how you identify in which column of the active work item record you
want to search for the data entered by the Weld Operator. Simply select the appropriate
column from the drop-down. Here’san example of the table in the database:

& . =
Material Two
Work Order Number Material One l Filler Material
WorkItemId Computer PowerSource Username Field1 Field2 Field3 Feldd |
456123 CNU335BZLT 10.23.8.168 John HY-80 HY-80 1005 ML
456124 CNU335BZLT 10.23.8.168 John HSLA-80 HY-80 1005 ALEL
456125 CXE4S6NDIW 10.23.8.26 David HY-80 HY-80 1008 Lz
456126 CXE4SENDIW 10.23.8.26 David HSLA-80 HY-80 1008 ARLL
b+ | i AL i ALLL ALLL L ee
I WI Lockup | WI Field Lookup

You can use the Verify Field function to verify computer name, Welding Power Source |IP
address and/or user name in the work item record. When you choose one of these types,
however, the system simply checks the data and goes to the function you have selected
for each validation. Thereis no prompt or display for the Weld Operatorin Weld

Sequencer.
Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown
Function in the Review Function list.
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Example

John at Advanced Manufacturing wantsto make sure that specific materialsare loaded for the
Welding Power Source before the Weld Operator can begin welding. His IT team imported a materials
list into the Work Item table for him with the columns containing Work Order, Material One, Material
Two and Filler Material. In Figure 6.43 on page 6.45, he used the Select Record function and multiple
Verify Field functions to work with the data.

When the Weld Operator runs this weld sequence file in Weld Sequencer, they will enter the work
order number (Select Record function labeled Order Lookup in Figure 6.43 on page 6.45). If Weld
Sequencer finds this record in the table, John has the sequence move to the next step, with the
enteredwork order as the active record. If Weld Sequencer could not find the work order number,
John has the sequence display an Alert function.

The next step is to enter the first material for the work order (Verify Field function labeled Material
One Lookup in Figure 6.43 on page 6.45). When the operator enters the material, the system checks if
that text is a matchfor the data in Material One’s column of the work order record. If it is a match,
this is considered a valid entry, and John has the sequence move to the next step. If the text does not
matchthe datain the column, John has the sequence display an Alert function.

This continues for Material Two and the Filler Material. Once all the lookup fields pass validation, John
allows the Weld Operator to begin the welding steps of the sequence.

Programmable Logic Controller (PLC) Functions

The Programmable Logic Controller (PLC) functions allow you to incorporate the use of PLC-controlled

automation, sensors and actuatorsinto the weld sequence. You can readinformation from your PLC-

controlled equipment and bring it into Weld Sequencer, and you can send information out from Weld

Sequencer to the PLC. See Page 6.56 for a detailed example for using PLC Tag Read and PLC Tag Write
functions.

Weld Sequencer establishes a point-to-point connection to the PLC using TCP/IP protocol, and each request
sent to the PLC s a self-contained transaction. The Guideline for Using the Weld Sequencer PLC Interface
document provides in-depth details and discussions on the PLC interface.

For example, Weld Sequencer can read PLC tag values to determine:
=  Preheatand interpass temperature
= Assembly position from automatic positioners
=  Clamp position (open or closed)
=  Partpresence
Weld Sequencer can write tag values to PLCs such as those that run the following:
= Turnon astack light or other type of status indicator
= Signify the end of a welding cycle
= Enable fixture motion
STOP | Whenreferencing PLCtags in the Weld Sequence editor, you

must enter the precise name of the PLC I/0 or memory tag.
Typically, you can export the tags to a comma-separated value

IM8003 Weld Sequencer User Manual 6.49



Chapter 6. Sequence Functions Programmable Logic Controller (PLC) Functions

(CSV) file using software provided by the manufacturer of your
PLC. Refer to the manufacturer’sdocumentationfor details.

PLC Field Entry

n Similar to the standard Field Entry function (page 6.16), the PLC Field Entry function allows Weld
. Sequencer to retrieve a specific tag from the PLC and use that string as the part serial number or
consumable lot code. This helps streamline the weld sequence.

I PLC Field Entry Properties

Mame  PLC Field Entry

Tag Name
Tag Type [Auto - |
Type [Serial Number v|
Estimated Time 0 0 0
Hours i
I Ok ‘ [ Cancel

Figure 6.48 PLC Field Entry Function

NOTE | Weld Sequencerclears the partserialnumber atthe end of
thesequenceto ensure the software doesnotusean old or
“left over” serialnumber for new sequences (new parts).

Table6.22  Properties Available for the PLC Field Entry Function

s peson

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Tag Name | The tag’snameis dependent on the PLC to which the sequence needs to connect and
identifies the information to read. Be sure the name you type matches the formatand
syntax required by the manufacturer of the PLC.

Tag Type From the Tag Type drop-down, select the kind of datathe tag contains. For example, if the
datais a string, you would select String from the drop-down. Generally, you can set this
drop-down to Auto and allow Weld Sequencer to select the best method for reading the tag
value specified in the Tag Name field.

In some cases, however, it may be necessary to select the precise data type of the element
specified in the Tag Name field (e.g., when accessing user-defined data type (UDT) element).

NOTE | When referencing PLCtags in the Weld Sequence Editor, referto the
manufacturer’s documentation ifyou need to determine the correct data type for the tag.

Type Weld Sequencer needs to know which number you are retrieving from the PLC in order to
save the number properly. From the Type drop-down, select which ID number this function
represents: Consumable Lot or the Serial Number. You will see this number in reportsin
CheckPoint™.
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s pespon

Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown in
Function the Review Function list.

Estimated = The Estimated Time field is how long you think it should take for the operation represented
Time by this function. Weld Sequencer uses this time in the Cycle Status (Table 7.1 on page 7.4)
so be sure to provide ample time to complete the operation.

TIP | TheCycle Status 'O:t) barin Weld Sequencer turnsyellowwhen the Weld Operator
reaches 85% of the time you enter here. This alerts the operatorthat timeis running out.

PLC Tag Read

The PLC Tag Read function allows you to pull data from your PLC into Weld Sequencer and
determine what to do next in the sequence. For example, if the PLC for a fixture clamp returns the

correct value indicating it is closed, you can tell Weld Sequencer to move to the next function. If
the value returned is different from the closed tag, you can tell the sequencer to follow a different path.

In the PLC Read Properties window, you tell Weld Sequencer which tag you want it to read and the optional
value you expect that tag to contain. You can also set the amount of time the system waits for the
Expected Value. Your PLC manufacturer’s documentation should provide you with information for creating
and configuring tags. Table 6.23 explains eachfield in detail.

PLC Tag Read Properties =]

PLC Tag Read Properties

Mame  PLC Tag Read

Tag Name Local:1:1.Data.0

Tag Type Auto -7

Expected Value  True

Estimated Time 0~

Timeout (sec) 15 "

[ Ok l [ Cancel

Figure 6.49 PLC Tag Read Function
Table6.23  Properties Available for the PLC Tag Read Function

e peston

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Tag Name | The tag’snameis dependent on the PLC to which the sequence needs to connect and
identifies the information to read. Be sure the name you type matches the format and
syntax required by the manufacturer of the PLC.

Tag Type From the Tag Type drop-down, select the kind of data the tag contains. For example, if the
datais a string, you would select String from the drop-down. Generally, you can set this
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T

drop-down to Auto and allow Weld Sequencer to select the best method for reading the tag
value specified in the Tag Name field.

In some cases, however, it may be necessary to select the precise data type of the element
specified in the Tag Name field (e.g., when accessing user-defined data type (UDT) element).

NOTE | When referencing PLCtags in the Weld Sequence Editor, refer to the
manufacturer’s documentation ifyou need to determine the correct data type for the tag.

Expected Enter the value you expect to appear in the tag’s data when Weld Sequencer retrievesit.

Value You have the option on the conditional connector from the PLC Tag Read function to specify
how Weld Sequencer behaves based on this value. You can readthe value one time and exit
this function (set Timeout tozero) or you can periodically read the value and watch for a
specific value over a period of time (the Timeout time).

Hide in You can select this option to hide information about this function and not show itin the
Review Review Function list. If a sequence error occurs during this function, it will still be shown in
Function the Review Function list.

Estimated | The Estimated Time field is how long you think it should take for the operation represented
Time by this function. Weld Sequencer uses this timein the Cycle Status (Table 7.1 on page 7.4)
so be sure to provide ample time to complete the operation.

TIP | TheCycle Status ":D barin Weld Sequencer turnsyellow when the Weld Operator
reaches 85% of the time you enter here. This alerts the operator that timeis running out.

Timeout In the Timeout field, enter the number of seconds Weld Sequencer should monitor the tag
value with periodic read operations and then process one of the conditional connectors.
The periodic read timing is set with the PLC Settings in Weld Sequencer (page 7.10).

If the Timeout period expires, the function will end and the exit connectors for the function
will be processed. In this case, a default connector (with no rules) or a conditional
connector with Timeout Occurred = True would be taken.

If you enter a value of 0 in the Timeout field, the PLC Tag Read function performs asingle
read and then compares the value it receives to the Expected Value and processes the exit
connectors for the function. At least two exit connectors should always be used in this case:

= one for the Matches Expected Value (True or False) result or for the Compare
Acquired Value

= and second default connector (with no rules) to handle all other results. In the case
of a PLC communication problem that does not allow the single read operation to
complete successfully, another connector canbe added to handle this condition.

When you add a PLC Tag Read function, you need to connect that function to the next one. The connector
for a PLC Tag Read function is conditional. 1t’sbased on either the value you entered in the Expected Value
field, a comparison to conditional connector values, or whether the number of seconds in the Timeout field
have elapsed. Table 6.24 explains the properties in more detail.

6.52 Weld Sequencer User Manual IM8003



Programmable Logic Controller (PLC) Functions Chapter 6. Sequence Functions

Conditional Cennection Properties ﬂ
Property Name COperation  Value Condition Operator
Value Read Failure = | None - I None M E

Compare Acquired Value
Matches Expected Value
Timeout Occurred

Value Read Failure

Figure 6.50 Connector Properties

Table6.24  Available Properties for the PLC Tag Read Connector

g Joespion

Compare This property tells the weld sequence which pathto take from the PLC Tag Read function
Acquired based on a comparison of values. Weld Sequencer can compare the value it receives from
Value the PLC to the value you enterin the Value field here on the connector. Ifyou use this

property, the function reads the acquired value, compares it to the value you enter here
and determines if the connector route should be taken.

Matches This property tells the weld sequence which pathto take from the PLC Tag Read function
Expected based on whether Weld Sequencer received the text you enteredin the Expected Value
Value field on the PLC Tag Read function.

= Matches Expected Value = True means if the text received from the PLC message
matches the text you entered in the Expected Value field, this is the route the
sequence should take.

= Matches Expected Value = False means if the text received from the PLC message

DOES NOT match the text you enteredin the Expected Value field, this is the route
the sequence should take.

Timeout Rather than matching the Expected Value, you can define the path of the sequence based
Occurred on whether the number of seconds you defined in the Timeout field have passed.

= Timeout Occurred = True means that the time elapsed before the Expected Value
or a valid Conditional Connector executes.

Value Read The path of the sequence can be determined based on the read Quality from the PLC. The
Failure PLC read values are GOOD, INACTIVE UNCERTAIN and BAD.

PLC Tag Write

The PLC Tag Write function allows you to send information to the PLC-controlled device from Weld
Sequencer. For example, when the sequence begins, you canactivate a stack light to inform

passers-by that welding is in progress and then turn it off again afterward. Table 6.25 explains the
properties for the PLC Tag Write function in more detail.
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Table6.25

i e e A e

I PLC Tag Write Properties

Mame  PLC Tag Write

Tag Name

Tag Type [Auto - |
Value

Load From [NDI’]E = |

Estimated Time

[ Ok | l Cancel |

Figure 6.51 PLC Tag Write Function

NOTE | Youcannotconfigurethe connectorcomingfroma PLC Tag

Write function. Ifthe tag write fails, a sequence error occurs.

Properties Available for the PLC Tag Write Function

(Fleld | Description

Name You can add a description for this function that appears on the function’s icon in the Weld
Sequence Editor. This helps you easily identify the function within the step.

Tag Name | The tag’snameis dependent on the PLC to which the sequence needs to connect and
identifies where the information will be written. Be sure the name you type matches the
format and syntax required by the manufacturer of the PLC.

Tag Type From the Tag Type drop-down, select the kind of data the tag contains. For example, if the
datais a string, you would select String from the drop-down. Generally, you can set this
drop-down to Auto and allow Weld Sequencer to select the best method for sending the tag
value specified in the Tag Name field.

In some cases, however, it may be necessary to select the precise data type of the element
specified in the Tag Name field (e.g., when accessing user-defined data type (UDT) element).
NOTE | When referencing PLCtags in the Weld Sequence Editor, referto the
manufacturer’s documentation ifyou need to determine the correct data type for the tag.

Value Enter the value you want Weld Sequencer to send to the PLC.

Load From | You use the Load From field in conjunction with the Create Record or the Select Record
functions (page 6.39). The Load From field allows you to pull data from the Work Item table
in the Weld Sequencer database that was created with the Database functions. You can
then pass this information to the PLC. Simply select the column from which you would like
to pull data.

Hide in You can select this option to hide information about this function and not show itin the

Review Review Function list. If a sequence error occurs during this function, it will still be shown in

Function the Review Function list.

Estimated | The Estimated Time field is how long you think it should take for the operation represented

Time by this function. Weld Sequencer uses this time in the Cycle Status (Table 7.1 on page 7.4)
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(Fleld __|Deseripton

so be sure to provide ample time to complete the operation.

TIP | TheCycle Status ":t) barin Weld Sequencer turnsyellowwhen the Weld Operator
reaches 85% of the time you enter here. This alerts the operator that timeis running out.

Power Lift HZA Function

This function enables PLC control of the Power Lift HZA Positioner; it provides all the required PLC
interactions for positioning to a new height and rotationangle. You can preprogram the positioner

height and rotationangle in order to automatically move the part into the optimal position for
welding. Inaddition, the height canautomatically adjust to the height of the Weld Operator providing an
ergonomic position for making quality welds. Table 6.26 explains the properties for the Power Lift HZA
function in more detail.

Vizient Positioner Properties @

Vizient Positioner Properties

Mame "\/izient Positioner

Height (mm) 0 - In\:
Rotate (Degrees) o ”
Timeout (sec) 60 -~

Automatically Offset Height ]

Estimated Time

[ Ok ‘ l Cancel |

Figure 6.52 Power Lift HZA Function

Table6.26  Properties Available for the Power Lift HZA Function

it s

Name You can add a description for this function that appears on the function’s icon in the
Weld Sequence Editor. This helps you easily identify the function within the step.

Height Enter the desired height of the Power Lift HZA positioner. Once motion is enabled on the
positioner, it will move the part/fixture to this height.

Rotate Enter the desired rotationangle of the Power Lift HZA positioner. Once motion is
enabled on the positioner, it will rotate the part/fixture to this angle.

Timeout In the Timeout field, enter the number of seconds Weld Sequencer should wait for the
positioner to move to the new height and rotationangle. Motion will not begin until the
Weld Operator enables motion with safety switches. A conditional connector using the
Position Completed property can be used to recognize when this function completes
successfully.

If the Timeout period expires (minimum value is 60 seconds), the function will end and
the exit connectors for the function will be processed. Inthis case, a default connector
(with no rules) or a conditional connector with Timeout Occurred = True would be taken.
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Automatically
Offset Height

Hide in Review
Function

Estimated
Time

At least two exit connectors should always be used with this function:

= one for the Position Completed condition
= and a second Timeout Occurred condition or a default connector (with no rules)
to handle all other results.

Using 5 foot 10 inches as the default height of an operator, when this option is used, the
positioner will automatically offset the desired height by comparing this to the height of
the Weld Operator who is running the Weld Sequencer. For example, if the Weld
Operatoris 6 foot tall, the desired height would be automatically increased by 2 inches.
See page 3.1 for details on entering the height of each user.

You can select this option to hide information about this function and not show itin the
Review Function list. If a sequence error occurs during this function, it will still be shown
in the Review Function list.

The Estimated Time field is how long you think it should take for the operation
represented by this function. Weld Sequencer uses this time in the Cycle Status (Table
7.1 on page 7.4) so be sure to provide ample time to complete the operation.

TIP | TheCycle Status ":t) barin Weld Sequencer turnsyellowwhen the Weld
Operatorreaches 85% of the time you enter here. This alerts the operator that timeiis
running out.

Connecting Weld Sequencer to the PLC

If you have a sequence that contains PLC Tag Read and PLC Tag Write functions, you need to remember to
configure the Weld Sequencer computer on the production floor to connect to the PLC. See page 7.10 for

details.

Weld Sequencer to PLC Interface Example

The following example shows how you canuse the PLC Tag Read and PLC Tag Write functions on a welding
fixture that has part present sensing and clamps controlled by a PLC. For more in-depth information about
using PLCs with Weld Sequencer, refer to the Guideline for Using the Weld Sequencer PLC Interface

document.

L T . |

-

Display Picture Parts Loaded?

Load Parts

@ =]
_s EN Clamp Act. Display Picture Clamps Closed? D5 Clamp Act.
2 I ]
Figure 6.53 PLC Example
6.56 Weld Sequencer User Manual IM8003



Programmable Logic Controller (PLC) Functions Chapter 6. Sequence Functions

Inthe Load Parts step, Weld Sequencer displays a picture indicating the part locations that the operator
needs to load. The PLC Tag Read function labeled Parts Loaded? executes. This function simply readsthe
“part present” sensor input from the PLC. The function waits for the part present sensor to send the
Expected Value of True. Once it does, the sequence continues.

In the Close Clamps step, John created anenable and confirmation control pattern. The Weld Sequencer
sends a tagto the PLC with the PLC Tag Write function labeled EN Clamp Act. This tag enables the clamp
close operation from the Weld Sequencer point of view. The PLC itself specifies other conditions that have
to be met before the clamps will move. As soon asthe EN Clamp Act. function sends the memory tag; Weld
Sequencer displays a picture indicating to the operatorthat it is time to close the clamps. The operator
moves clear of the fixture and initiates closing the clamps by using standard operator controls. The PLC
energizesthe clamping actuatorsonly if all conditions for safe operation have been met.

Once Weld Sequencer displays the picture to the operator, the next function is a PLC Read Tag labeled
Clamps Closed?. This function provides you with a way to get confirmation that the clamps are closed as
expected. The Clamps Closed? function waits for the Expected Value for the “clamps closed” tagto return
as True (based on the Group Update Rate in the PLC Settings). Once it does, the sequence continues.

Next, the Weld Sequencer executes a PLC Tag Write function labeled DS Clamp Act. This function clearsthe
PLC memory tag that wasset by the EN Clamp Act. function. In the PLC, this disables clamp operation from
the Weld Sequencer point of view in preparation for opening the clamps at the end of the sequence. The
PLC logic, of course, maintains the current clamp position withthe appropriate clamping pressure, etc. as
needed as long as conditions require it. The step completes as soon as the PLC memory tagis clear.

Next are the welding functions and a final Review step, which performs another set of PLC Tag Read and
PLC Tag Write functions to open the clamps.
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Weld Sequencer

Overview

Once the Weld Engineer(s) create a weld sequence file to help when performing semi-automatic welding
operations, Weld Operators can run those files on the Weld Sequencer computer. These weld sequence
files help Weld Operators perform weld operations in a consistent and repeatable way. Once the Weld
Operatorloads the weld sequence file, they simply begin welding. The weld sequence file takes care of the
settings on the Welding Power Source for each weld.

STOP | Onceyouconnecttothe Welding Power Source, Weld
Sequencer disablesthe power source anytime the application
starts. The Weld Operator must log in to the application to
enablethe powersource. Fromthatpoint, the sequence can
determineif the User Interfaceis locked or unlocked. See
page5.1for information on Global Properties.

NOTE | Ifyourcompanyusesbarcodescannersto enterdatainto
Weld Sequencer (e.g., loggingin or entering part numbers),
you need to make sure that you configure the scanner
properly (page 3.4).

Load and Run a Weld Sequence File

When you are ready to begin using weld sequence files to weld, you can simply log in and launch the weld
sequence file. Various settings are available for each instance of the Weld Sequencer application to reflect
the needs of the operators (page 7.7).

TIP | Youcanalsosetupthe application shortcutto launcha
specific weld sequence file automatically (page B.6).

The general workflow for running a weld sequence file:

1. Launch Weld Sequencer. Weld Sequencer automatically connects to the last Welding
Power Source connected and displays the Login window.

2. Enteryour user name and password. = Weld Sequencer uses these credentialsas the Operator ID for
each weld performed.

3. Select File > Load Sequence fromthe = The Please select a file window opens.
main menu.
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4. Double-click the appropriate weld TIP | Ifyou havethe Auto Start preference for this instance
sequence file from the list tolaunch | ofthe Weld Sequencer enabled, the weld sequence begins
it or click Browse to find the file. automatically.

5. Click the Start button ﬂ The Cycle Time '&) starts.

6. Follow the steps in the sequence. If you execute the sequence properly, it ends automatically,

and the Cycle Time ":t) stops.

TIP | Ifyouhavethe Auto Restart preference for this
instance ofthe Weld Sequencer enabled, the weld sequence
file resets itself, begins again automatically and resetsthe
Cycle Time.

Part Lookup

The Part Lookup table provides aneasy wayto load the appropriate weld sequence file based on a part
number. The Part Lookup table uses the part number database. Inthe part number databaseis a simple
association between your part numbers and the file name of the weld sequence file that goes along with
each one. Once the Weld Operator enters the part number, Weld Sequencer looks it up in the part number
database and then, if it’s a valid part number, automatically loads the correct weld sequence file for the
operator.

NOTE | Weld Engineers create the Part Lookup tablein the Weld
Sequence Editor (page 4.8).

TIP | WeldSequencer can monitoraPLCtag and automatically
performa Part Lookup basedon thevalue ofthat tag. Please
see page 7.12 for details.

o
0.0V
00A
0 1PM
0.0%

Part Lookup

Part Number G-123456-2
Number of Parts to Run |1
00:00:00
00:00:00
0
0 lbs
L .'..

{ Lookup ‘ ‘ Cancel ‘

Figure 7.1  Part Lookup
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TIP | Under File > Preferences, users have the optionto
automatically display a prompt for the Part Lookup as soon as
theylogin. Seepage 7.7 for more details on workstation
preferences.

The Weld Operator also has the option to run the same sequence a specified number of times. When
running a sequence based on Part Lookup, the Weld Operator can enter a number in the Number of Parts
to Runfield (Figure 7.1).

When the quantity is more than one, the status panel on the right side of the screen will show Part X of Y,
where X is the number of the part you are actively running and Y is the total number of parts to run. If the
Automatically Request New Part Number option is enabled under File > Preferences, Weld Sequencer only
displays the Part Lookup window again after all parts (Y) have been completed.

To load a weld sequence file in Weld Sequencer with this Part Lookup functionality:

1. Launchthe Weld Sequencer. The Login window displays.

2. Enteryour user name and password.

3. Select File > Part Lookup from the main

menu.
4. Enterthe part number (and quantity if Weld Sequencer locates the part number in the database
applicable) and click Lookup. and loads the file associated with that part number.

Weld Sequencer

The Weld Sequencer runs the weld sequence file created by the Weld Engineer. Each step cancontaina
variety of displays, weld procedures and/or audio files to guide the Weld Operator through complex
welding operations, from simple tack welds to critical welds. These helps ensure consistency when welding
the same assembly over and over.
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jsmith
Step 1 of 7
| —
@ —
I-;G -
o
V 0oV
A 0.0A
Serial Number olo 0 1IPM
; . Vel 0.0%
Enter the Upper Base Boom Serial Number:
| D 00:00:04
ot 00:00:00
=h 0
= 0 lbs
@ Connected via TCP to 10.23.8.168 (EN1) @ Database Connected to THINIOLEWS100

Figure 7.2 Weld Sequencer

The right side of the Weld Sequencer displays the status of the sequence/steps and the details of the
welding currently in progress. When the Weld Operator starts the sequence, the Cycle Time @ begins and

the Cycle Status bar '&) begins to trackthe Weld Operator’s progress through the timeline of the sequence.
The rest of the fields in this information panel reflect the weld currently in progress. Table 7.1 explains
each of these fields and the buttons in more detail.

I.|
TIP | TheCycle Status \‘D and Step Status'-23 bars turnyellow
when you reach 85% of the time estimated for completion of
thecycle orstep.

Table7.1 Fields Displayed on the Weld Sequencer

ot oo

Cycle Status The Cycle Status bar displays the Weld Operator’s progress in the current weld

@ sequence. Each step in a weld sequence has an estimated time for completion. As
the weld sequence progresses, each new step adds a new time target tothe Cycle
Status progress bar. The middle point of the progress bar is alwaysthe next time
target for the weld sequence and is the aggregatedtotalsfrom each step’s estimate.

For example, Ron at Advanced Manufacturing clicked Start for his weld sequence.
Several things occurred at once:

= The Step progress at the top of the panel showed Step 1 of 28.
= The Cycle Time @ began, which is a timer for the entire sequence.

= The Cycle Status bar @ beganinching toward the first-time target for the
weld sequence, which is 30 seconds in our example.
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= The Step Status bar 1-24 began inching toward the time target for this step,
which is 30 seconds in our example.

As Ron begins welding for his first step, the Cycle Status baris the same as the Step
Status bar. As he closes in on that tick mark in the middle, he completes the current
step and advances to the next step. Several things occur:

= The Cycle Status bar ":t) adds the next time target, adjusts the progress bar,
and begins inching towardthe new target for the sequence, which is 1:30 in
our example.

b
= The Step Status bar 123 resets and begins inching toward the time target
for the new step, which is 1:00in our example.

TIP | Agreatrule ofthumbis: Progress displayed on the left ofthe tick mark on
the progress baris within the time estimate. Progress displayedon theright side

of the tick mark on the progress bar means the timing has exceeded the time
estimate.

Step Status The Step Status bar displays the Weld Operator’s progress in the current step of the
weld sequence. Each step in a weld sequence has an estimated time for completion
and is represented by the targetinthe middle of the progress bar. Ifthe time spent
on the step exceeds the estimated time, the progress bar passes the target and
turnsred.

123

TIP | Agreatrule ofthumb: Progress displayed on the left of the tick mark is
within the time estimate. Progress displayed on the right side of the tick mark
means the timing has exceeded the time estimate.

Power Source The Power Source field displays the current status of the Welding Power Source.
I
= Disabled.: This means that the power source is disabled, the Weld
Operator cannot weld, and the torchtrigger does not do anything when
pulled.

= Enabled O: This means that the power source is enabled and the Weld
Operator can perform welds established in the welding function(s) of a
sequence.

Volts, Amps, WFS, Mainly for a Quality Manager walking by, these fields display a live update of the

and WeldScore® volts, amps, wire feed speed and WeldScore® occurring with the weld currentlyin
V A OlO progress. Once the Weld Operator stops welding, the display resets to zero. Thisis
, , , the same information displayed on the wire feeder.

Cycle Time The Cycle Time field is the actual time for the weld sequence currently in progress
,,:t) and begins when the Weld Operator clicks the Start button a It stops when

the user reaches the end of the sequence, they click the Abort button , or if

the weld sequence aborts for any reason. The time disappears when the sequence
stops.
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Arc Time
Weld Count
"y

Wire Deposited

7

Login/Logout

N N

Start/Abort

Oy ©

Previous/Next

=,

Manual/Automatic

= PO

TIP | Ifyouneed to keep the Cycle Time on the screen afterthe sequence ends,
place a check mark next to the Display Summary checkboxon the Endfunction
(page6.7).

NOTE | Iftheuserlogsoutofthe sequence the Cycle Timer will notadvance
untila userlogs backin.

This is the amount of arctime spent on the welds performed in the weld sequence
so far. This field resets to zero when the weld sequence ends.

This is the number of welds completed so far in the weld sequence, and the Wire
Depositedfield reflectsthe deposition for those welds. This field resets to zero
when the weld sequence ends.

The Wire Deposited field displays the amount of wire that has been deposited on
the welds performed in the weld sequence so far. This field resets to zerowhen the
weld sequence ends.

Click the Login buttonﬁ to enter your user name and password. The user
name entered becomes the Operator ID associated with the welds performed
during the weld sequence.

The Start/Abort button controls the weld sequence. Once the Weld Operator is
ready to begin welding with the sequence, they click the Start button. The Cycle
Time for the sequence begins and doesn’t stop until the sequence ends.

TIP | Ifyouhavethe Auto Start preference enabled for this instance ofthe Weld
Sequencer, the weld sequence begins automatically when you load the weld
sequencefile. It can also start automatically if you have Auto Restart enabled.

Click the Next button E to move the sequence forward to the following step in the

weld sequence. Use the Previous button E to reverse the sequence and go back
to the preceding step.

STOP | Ifyouclick Next E and skip arequired function in the current step,
Weld Sequencerturnsthe border of the weld sequence to red and flags the
sequence with errors.

NOTE | Ifyouclickthe Manual button- to putthe weld sequence into
Manualmode, Weld Sequencer disables the Previousand Next buttons untilyou

click Automatic -@

If the Weld Operator needs to release the lock on the Welding Power Source and
free the machine from the sequence to make welds that are not defined in the weld

sequence, they can click the Manual button - This allows the Weld Operator
to change the settings on the Welding Power Source if necessary. Click Automatic

-@ to pick up the sequence again and allow the weld sequence to control the

7.6

Weld Sequencer User Manual IM8003



Goto Step Chapter 7. Weld Sequencer

g pepion

machine.

NOTE | Whenthe Weld Operator clicks the Manual button- and makes a
weld, Weld Sequencer turns the border of the weld sequence to red and flags the
sequence with errors.

NOTE | AGlobal Property foreach sequence file provides the ability to seta
timeout value for ManualMode. Setting this timeoutvalue (in seconds)limits the
use of Manual Mode to this period oftime when the sequenceis running. After
the timeout expires, the Weld Sequencer will return to Automatic Mode.

NOTE | A Preference for Manual Mode Timeout allows anyone with a User Role
of Weld Sequencer Administrator or Engineer to change this value. This timeout
valueis used when the Weld Sequenceris idle or during execution of all sequences
thatdon’t have their own timeout value.

NOTE | Anywelds made during Manualmodestill counttoward your sequence
totals, but they count as errors.

Goto Step

If your weld sequence unexpectedly aborted or you suffered any other type of “restart” on the sequence
while you were working it, the Goto Step feature allowsyou to jump directly to (or near to) the step you
were on when you’re back up and running.

Goto Step: 1 =

Figure 7.3 Goto Step

Simply select File > Goto Step from the main menu in the Weld Sequencer Engine. Enterthe number of the
step you want to execute and click Go.

NOTE | Whenyouusethe Goto Step feature, Weld Sequencer flags
the sequence as containing errors since the weld sequence
was not performed intact fromstart to finish.

Preferences

Each computer that runs the Weld Sequencer has workstation preferences that a Weld Sequencer
Administrator can set. They include the location of weld sequence files to the style and size of the text for
the application. You canalso choose to have the weld sequence start or restart automatically for you.

Table 7.2 explains each preference in more detail.
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Preferences

Location of Configuration Files |C-'Weld Sequencer Files

Veld Sequencer Files\Sequences

Location of Sequence Report Files |CWeld Sequencer Filesil ogs\SequenceReporis
Stand-Alone Installation

Location of Sequence Files C

Default Font | Font Selector | Arial Regular,12
Function Information Font | Font Selector | Arial Regular,21.75
Status Panel Font | Font Selector | Arial,Regular,18

] Automatically Request New Part Number
[T Automatically Request New Part Number from PLC
Automatically Close Sequence File after Cycle Stop/Abort

Automatic Start
[[] Automatic Restart
Automatic User Logout (Minutes) 30 =

System Units @ Imperial = Metric

Language IEnghsh 'I

Manual Mode Timeout (sec) 0

* Restart required if database connection is changed.

e [ ey

Figure 7.4 Weld Sequencer Preferences

NOTE | Ifyouhave multipleinstances of Weld Sequencer (see page
2.14) on the same computer, each instance can have its own
preferences.
I NOTE | Loginis possible only with a database connection. I

Table7.2 Preferences Available in Weld Sequencer

R

Location of
Configuration Files

Location of
Sequence Files

Location of

The Location of Configuration Files field displays the directory where the Weld
Sequencer can find the files necessary to run the application, from program files to
the default location for retrieving weld sequence files.

This is the location where the Weld Sequencer should look for weld sequence files,
along with any accompanying files like imagesand sounds. By default, the location
is the C:\Weld Sequencer Files\Sequences folder.

This location is where Weld Sequencer finds the Sequence Reports generated by

Sequence Report Welding Power Source on the production floor that use the weld sequences. Thisis

Files especially helpful if all reports are saved to acommon location (e.g., a network
drive).

Stand-Alone This option allows you to choose a default Stand-Alone Installation where the

Installation required database is installed on the same computer. Referto
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Database
Connection

Default Font

Function
Information Font

Status Panel Font

Automatically
Request New Part
Number

Automatically
Request New Part
Number from PLC

Installing/Configuring Microsoft SQL Server on page 2.6 for more information on the
installation options. Uncheck this option and enter the Database Connection string
(below) if you are using the Enterprise Configuration.

NOTE | Youmustlogin as an administrator userin order to modify this setting.

This is the Database Connection string for Enterprise Configurations. See Appendix
A for detailed Enterprise Configuration instructions. You must restart the Weld
Sequencer to utilize changes tothe connection string.

NOTE | Youmustlogin as anadministrator userin orderto modify this setting.

The Default Font field sets the style and size of the text for the main menu and the
text on other pop-up windows. This is especially useful when you need to increase
the readability on a distant monitor.

This field sets the style and size of the text on each of the steps in the display area of
the weld sequences run on this computer. This is especially useful when you need
to increase the readability on a distant monitor.

The Status Panel Font field controls the style and size of the text for the panel on
the right of the main display area of the Weld Sequencer (Figure 7.2 on page 7.4).
This is especially useful when you need to increase the readability on a distant
monitor.

If you want Weld Sequencer to automatically prompt users of this machine for a
part number when they log in and after they complete a sequence, you can placea
check mark next tothis preference. Assoon asthe user logs in and after they
complete a sequence, Weld Sequencer displays the Part Lookup window (Figure 7.1
on page7.2).

If you want Weld Sequencer to automatically monitor for a specific tag from the
connected PLC, place a check mark next to this preference. This tag provides the
part number to Weld Sequencer.

Automatically Close | If you want the Weld Sequencer to automatically close the sequence file afterthe

Sequence File after | end of a weld sequence (so it is no longer available to start another weld sequence),

Cycle Stop/Abort place a check mark next to this preference. The user (or PLC) will be required to
load a new sequence file before starting another weld sequence.

Automatic Start If you want Weld Sequencer to start running the weld sequence and start the Cycle
Time automatically when you load the weld sequence file, place a check mark next
to Automatic Start. This preference is typically unchecked.

Automatic Restart If you want Weld Sequencer to start the loaded weld sequence file again
automatically once you complete it, place a check marknext to the Automatic
Restart option.

Automatic User If Weld Sequencer has no activity for the amount of time entered (in minutes), the

Logout system automatically logs the user out.
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System Units You can choose to display the units within the Weld Sequencer as Imperial or Metric
units.
Language Click on the dropdown arrow to select from the available languages. You must

restart the Weld Sequencer if a different language is selected.

Manual Mode Anyone with a User Role of Weld Sequencer Administrator or Engineer can change

Timeout this value. This timeout value is used when the Weld Sequencer is not actively
running a sequence file or when a sequence file is executing but it doesn’t have a
timeout value of its own. The timeout value limits the use of Manual Mode; after
this amount of time, the Weld Sequencer will automatically exit Manual Mode. If a
weld is in progress when the timeout occurs, Weld Sequencer will exit Manual
Mode after the triggeris released.

Locking a Welding Power Source

You can now lock (or disable) a Welding Power Source when the Weld Sequencer is not connected. This
prevents operators from using the Welding Power Source unless the Weld Sequencer is running and
communicating with the power source.

NOTE | Only useraccountswith therole of Administrator or Engineer
can enable ordisable this feature.

To enable (or disable) the Welding Power Source unless connected to Weld Sequencer:

1. Onthe computer connected to the Remember: Only user accounts with the role of
Welding Power Source, open Weld Administrator or Engineer can enable or disable this
Sequencer and log in. feature.

2. Connect to the Welding Power Source.

3. Select File > Power Supply Auto Lockout | The system remembers this setting, and the Welding
Enable from the main menu. Power Source will only function if the Weld Sequencer
software is communicating with the machine.

To turn the feature off, select Power Supply Auto
Lockout Disable from the menu.

Weld Sequencer and PLCs

If you have a weld sequence file that contains PLC Tag Read and PLC Tag Write functions, you need to
physically connect the PLC and the Weld Sequencer computer on the production floor. Then you need to
establish the appropriate settings in Weld Sequencer and connect the software to the PLC. Once
connected, Weld Sequencer monitors the Ethernet/IP connection and the PLC controller mode
continuously. You cansee the status of the connection in the status bar of the Weld Sequencer.
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@ Power Source Not Connected @ Database Connected to THINKALEWS100 @ PLC Not Connected Version: 1.9.00

Figure 7.5 Status Bar Showing PLC Connection Status

NOTE | Youmustbea userwith the Administrator role associated
with youraccount. See page 3.2 for details on userroles.

Connecting to the PLC

After you connect the PLC to the Weld Sequencer computer, you need to establish the connection between
the PLC and the Weld Sequencer software.

PLC Settings

Connection Type |A-B Logix5000 Family PLCs ~
IP Address 10.23.8.145

Backplane |1 = CPU Slot 0
l[Connection Timeout (mSec) 2500 = Transaction Timeout (mSec) 250
Group Update Rate 100

New Part Number

Tag Name |PartNumber1

Figure 7.6  PLC Settings

To connect to the PLC:

procedure oetals

1. Select All Programs > Lincoln Electric > Weld
Sequencer Toolkit > Weld Sequencer from the
computer’s Windows menu.

2. C(lick the Login buttonﬁ and enter your
administrator credentials.

3. Select File > PLC Connect from the main menu. The PLC Settings window opens (Figure 7.6).
4. Complete the fields for the PLC to which you See Table 7.3 for in-depth details on each of these
want to connect. fields.

5. Click the OK button.

6. Click the Logout button.

Disconnecting the PLC

To disconnect the PLC from the Weld Sequencer, simply select File > PLC Disconnect from the main menu.
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PLC Connection Properties

For details on the actual data that you need to include in each of these fields, refer to the manufacturer’s
documentation for your PLC and consult your IT department if necessary.

Table7.3 Fields on the PLC Settings Window

N

Connection Type Select the appropriate type of PLC from the drop-down.

IP Address This is the IP address assigned to the Ethernet bridge module in the PLC
backplane.

Backplane This is the port number in the Ethernet bridge module of the backplane

connection. Itis almost always “1”.

CPU Slot This is the slot number of the target PLCin the PLC backplane. This is typically
“0” (the leftmost slot).

Connection Timeout This is the amount of time you want Weld Sequencer to wait (in milliseconds)
before dropping the Ethernet/IP connection.

Transaction Timeout This is the amount of time you want to pass (in milliseconds) before Weld
Sequencer should consider a communication from a PLC Tag Read or PLC Tag
Write to have failed due to a bad connection.

Group Update Rate This is the polling rate you want Weld Sequencer to use when a PLC Tag Read
function is waiting for the data in the Expected Value field (page 6.52) to be
received from the PLC.

New Part Number Tag | This is the tag that you want Weld Sequencer to monitor from the PLC. The tag
Name from the PLC contains the part number used to automatically look up the weld
sequence (page 4.8).

Automatically Launch a Weld Sequence Based on a PLC Tag

Weld Sequencer provides you with the ability to monitor a tag sent from the PLC that contains the part
number. When the system detectsthe tag name you enter in the PLC Settings window, it attemptsto find a
part number matchin the database. If the system finds a matchwith a valid part number, Weld Se quencer
launches the associated weld sequence file, just like with a part lookup.

TIP | Ifthereis a check markin the Automatic Start checkbox, the
sequence automatically begins as soon as it launches.
To establish this functionality:
=  Set up your PLC with a tag using a string value that sends the part number to Weld Sequencer.
= Createthe partin the part database (page 4.8).

=  Onthe workstation preferences, place a check mark in the Automatically Request New Part
Number from PLC option (Figure 7.4 on page 7.8).
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= Inthe New Part Number Tag Name field on the PLC Settings window (Figure 7.6 on page 7.11),
add the PLC tag that you want to monitor for a part number. This tag must be a string.

When the Weld Operator (or other user) opens Weld Sequencer and saves the tag name in the PLC
Settings, Weld Sequencer begins to monitor the PLC for tag changes, loads the next sequence accordingly,
and clears the value in the tag (to prevent recycling of the same part number). After the weld sequence
completes, the Weld Sequencer will again start monitoring the PLC for tag changesand continue loading

the next sequence to execute.
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Appendix A
Enterprise Configuration

Microsoft SQL Server Installation Details

For a situation where you already have SQL Server installed for an Enterprise Configuration, you may want
to customize the installation to meet your unique requirements. This section walks you through the various
installation settings and SQL scripts that are necessary to create an Enterprise Configuration of the Weld
Sequencer Database.

STOP | Do notattemptan Enterprise Configuration unlessyouare
experienced with Microsoft SQL Server or you can contact
your IT department for assistance.

STOP | Thissection ofthe manualrefers only to Enterprise
Configuration. Forastand-aloneinstallation, please see page
2.1.

TIP | Ifyouneed assistance with the Enterprise Configuration,

please contact Lincoln Electronic Weld Sequencer support at
softwaresupport@lincolnelectric.com.

This section assumes you have familiarity with the following Microsoft SQL Utilities and bases any
instructions on SQL Server 2019. Use these instructions as a guide for any other version of SQL Server you
may have installed.

= SQL Server Installation Center
= SQL Server Configuration Manager
= SQL Server Management Studio

All of these utilities were installed when you installed SQL Server.

NOTE | Thissection does notcoverthe details of the initial installation
of Microsoft SQL Server and presumesyou are working with
an existing default serverinstance and thatyouhave
experience with Microsoft SQL Server.

With the default SQL Server installation, you only need to create a named SQL Server Instance for the Weld
Sequencer and add the Weld Sequencer databasetoit. You can perform both of these steps manually
using the SQL Server tools (listed above) distributed with Microsoft SQL Server.

Weld Sequencer Toolkit components used in this process:
= SQL script to create Weld Sequencer database: WeldSequencer_Install.sql

= Connection String: local.connectionString.config
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Appendix A. Enterprise Configuration Creating a Named Instance

Creating a Named Instance

You create a Weld Sequencer SQL Server instance like any other SQL Server named instance through the

SQL Server Installation Center. For an Enterprise Configuration, you create this instance manually on a
database server.

STOP | Youcanaddthedatabaseto an existing instance ifyou prefer.
Be sureyou knowthe name oftheinstance and whether it
supports Mixed Mode or Windows Authentication. Skip to
page A.5 for detailed instructions.

To createa new instance:

Procedure

1. Launchthe SQLServerInstallation I T e -
Center. B s server 2019 Error and Usage Re...

l SQL Server 2019 Import and Export...

g SQL Server 2019 Installation Center (...

2. Inthe SQL Server Installation Center
window, click the Installation link
on the left.

14 SQL Server Installation Center

Planning
Maintenance
Tools
Resources

Advanced

3. Onthe right side, click the New SQL
Server stand-alone installation or
add features to an existing
installation link.

h New SQL Server stand-alone installation or add features to an existing installation

Launch a wizard to install SQL Server 2019 in a non-clustered environment or to add
features to an existing SQL Server 2019 instance.

Install SQL Server Reporting Services

Launch a download page that provides a link to install SQL Server Reporting Services.

4. If prompted, insert the SQL Server
2019 installation media or navigate
to the setup file on your computer

system.
5. Onthe first Setup Support Rules If necessary, address any issues that appearand begin again.
screen, click OK.
6. |If prompted with an Installation 1 SO Sever 2019 Seup - o x
Type step, choose Perform a new Installation Type
installation OfSQL Server 201 9 a nd Perform a new installation or add features to an existing instance of SQL Server 2019.
CIiCk Next. Global Rules @®) Perform a new installation of SOL Server 2019
Product Updates Select this aption if you want ta install a new instance of SOL Server ar want to install shared
Install Setup Files components.
Install Rules (O Add features to an existing instance of SQL Server 2019
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Creating a Named Instance

Appendix A. Enterprise Configuration

7. Onthe Product Key screen, enter
the product key if not defaulted
and click Next.

8. You must read & accept thelicense
agreement and click Next.

9. Onthe Product Updates screen,
click Next.

10. On the Install Setup Files screen,
click Install.

11. Onthe Install Rules screen, solve

any issues displayed and click Next.

12. On the second Setup Support Rules
screen, click Next.

13. On the Setup Roles screen, choose
SQL Server Feature Installation.

14. On the Feature Selection screen, be
sure to select Database Engine
Services and Management Tools.

15. Click Next.

16. On the Feature Rules screen, solve
any issues and click Next.

T QL Server 2019 Setup

Product Key

Global Rules
Product Updates

Install Setup Files:

Install Rules

Installation Type

Product Key

License Terms

Feature Selection

Festure Rules

Feature Configuration Rules
Ready to Install

Installation Progress

Complete

- o x

Specify the edition of SQL Server 2019 to install

Validate this instance of SQL Server 2019 by entering the 25-character key from the Microsoft certificate
of authenticity or product packaging. You ean also specify a free edition of SQL Server: Developer.
Evaluation, or Express. Evaluation has the largest set of SQL Server features, as documented in SQL Server
Books Online, and is activated with a 180-day expiration. Developer edition doss not have an expiration,
has the same set of features found in Evaluation, but s licensed for non-production database application
development only. To upgrade from one installed edition to another, run the Edition Upgrade Wizard.

O specify a free edition:
Evaluation

@ Enter the product key:

e

This is a recommendation. Make the choice appropriate for

your setup.

T SQL Server 2019 Setup

Feature Selection

Select the Developer features to install,

Global Rules

Product Updates
Install Setup Files
Install Rules
Installation Type
Product Key

License Terms
Feature Selection
Feature Rules

Instance Configuration
Server Configuration
Database Engine Configuration

Feature Configuration Rules

- o %
@ Looking for Reporting Services?  Downlozd it from the wels
Feature description
A |[The configuration and operation of each ~

instance feature of  SQL Server instance is
isolated from other SOL Serverinstances. SQL v

[ 5L Server Replication
[ Machine Leaming Services and Language

Prerequisites for selected features:

Already installed: ~
Windows Powershell 3.0 or higher
Microsoft Visual C++ 2017 9

Disk Space Requirements

Drive C: 1003 MB required, 289834 MB
available

<

Ready to Install
Installation Progress

Complete

Select All Unselect All

Instanc

¢ directory:

C:\Program Files\Microsoft SQL Server\ |

Sh C:\Program Files\Mi

Shared feature directory (x86); | C:\Program Files (x86)\Microsoft SQL Server

<Back Mext > Cancel

Add any other features you require for your system.
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Appendix A. Enterprise Configuration

Creating a Named Instance

17. On the Instance Configuration
screen, choose Named instance.

18. Enterthe standard LEWS100 in the
Named instance and Instance ID
fields.

19. Leave the Instance root directory
field atits default value.

20. Click Next.

21. Onthe Disk Space Requirements
screen, click Next.

22. On the Server Configuration screen,
provide a specific Account Name,
Password, and Startup type as
required for your system.

23. Click Next.

24. On the Database Engine
Configuration screen, choose either
Windows authentication mode or
Mixed Mode.

25. If you chose Windows
authentication mode, skip to step
27. Ifyou chose Mixed Mode,
continue with step 26.

26. In the Enter password field, enter a
strong password and confirm it
with the next field.

# SQL Server 2019 Setup

Instance Configuration

Specify the name and instance ID for the instance of SQL Server. Instance ID becomes part of

Global Rules O Default instance

Product Updates (@ Named instance: | LEWS100

Install Setup Files
Install Rules

Installation Type lnstance 1D [Lewstod

Product Key
License Terms
Feature Selection SQL Server directory:

Feature Rules
nctallad inctans ar

NOTE |

C:\Program Files\Microsoft SQL Serve:

If you choose notto use LEWS100 as the instance

name, make note oftheinstance name you choose. You will

need this information later.

Typically, this value is C:\Program Files\Microsoft SQL Server.
Other pre-existing installed instances are allowed. You can
changethe Instance root directory field without affecting Weld

Sequencer operation.

Service Accounts | Collation

Microsoft recommends that you use a separate account for each SQL Server service.

Service Account Name Password Startup Type

SQL Server Agent NT Service\SQLAgentSE... [Manua\ hd
SQL Server Database Engine NT Service\MSSQLSENT... [Autom atic  [v
SQL Server Browser NT AUTHORITY\LOCAL... [D\sabled b

No settings specific to Weld Sequencer are necessary for any of

the other settingson this screen.

Server Configuration | Data Directories | FILESTREAM

Specify the authentication mode and administrators for the Database Engine.

Authentication Mode

() Windows authentication mede

@ Mixed Mode (SQL Server authentication and Windows authentication)
b

r Specify the password for the SQL Server system administrator (sa) account.

Enter password: sessessssassssnne

Confirm password: ®eee
'S
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Appendix A. Enterprise Configuration

27.

28.

29.

30.

31.

32.

33.

34.

In the Specify SQL Server
Administrators section, click the
Add button and add any
administrators if necessary for your
organization.

Click Next.

On the Error and Usage Report
Reporting screen, leave the boxes
unchecked and click Next.

On the Installation Rules screen,
address any errors and click Next.

On the Ready to Install screen, click
Install.

When the installation finishes, click
Next.

On the Complete screen, click Close.

Open the SQL Server Management
Studio and verify the new SQL
Server instance was created and
thatit is running.

This is your system administrator (“sa”) password and must be
a strong password. Type one that contains both letters and
numbers.

Specify SQL Server administrators i

[NA\Administrator (Administrator) SQL Server administrators

have unrestricted access
to the Database Engine.

Addgunentu;er” Add... H Bemnve]

Your instance name and passwords for future reference:

Named Instance:

SA Password:

[ ] Windows Authentication Mode
[ ] Mixed Mode:

SQL Server Authentication Login

SQL Server Authentication Password

File Action View Help
L A NENESN 7 RECRONORS/)

{8 5QL Server Configuration Manager (Local) || Name - State
£ SQL Server Services

& Sql Server Configuration Manager 1

T 5QL Server (DEV10D) Running
@ SQL Server (DEV200) Running
% 5QL Server (ENTL00) Running
D3 5QL Server (ENT200) Running
573 SOL Server (1 FWS100) Running

4. 5QL Server Network Configuration (32bit
- & 5qL Native Client 11.0 Configuration (32!
. 4 SOL Server Network Canfiguration
- 2} SQL Native Client 11,0 Configuration

Adding the Database to the Instance

Now that you have the Weld Sequencer instance created on the server machine, you need to add the Weld
Sequencer database to that instance.
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Adding the Database to the Instance

Procedure

1. Using SQL Server Management Studio,
connect to the server instance.

2. Inthe SQL Server Management Studio
window, select File > Open > File from the

main menu.

3. Navigateto C:\Program Files (x86)\
Lincoln Electric\Weld Sequencer Tool Kit\
Weld Sequencer Set-up Tools\

WeldSequencer_Install.sql.
4. Click Open.

5. Uncomment the four :Setvar lines of code.

6. Select Query>SQLCMD Mode from the
main menu.

7. Leavethe default paths for the two
databases (:Setvar
My_DefaultDataPathName and :Setvar
My _DefaultLogPathName).

SQL Server
Servertype. Database Engne v
Server name [AdvMigooT\LEWS100]
Authentication Windows Authentication
Cancel He Options >>

TIP | Ifyouneedtoremovethe Weld Sequencer
database, youcan use the WeldSequencer_
Uninstall.sql file (instructions providedin the file).

The SQL script file opens. The block of comment text at
the beginning of the file also provides instructions.

WeldSequencer Inst...(NA\mwrobel) 52)) ¢ el ad =114

** Note: To run this sc’ipt from SQL Server Management Studio, it is necessary ***
to define several SQL scripting varisbles as follows:

My_DefaultDataPathliame - Path/Name of the WeldSequencer.mdf file
My_DefaultlLogPathName - Path/Name of the WeldSequencer.ldf file
My UserId - SQL Server Authentication Login
My_Password - 5QL Server Authentication Password

SQLCMD mode must be enabled in SQL Managment Studic to run this script

% Unconment and medify the following to run from SQL Management Studie

SQL\Data\WeldSequel
QL\Data\Weldsequen

efaultDataPathName "C:\Weld Sequencer Files\Database\M
efaultlogPathiiame "C:\Weld Sequencer Files\Database\
serId "ChangeToYour SQLServerAuthenticationLogin”

assword "ChangeToYour_SQLServerAuthenticationPassword”

** Note:

Do Not Modify any lines of code bellow this line of code

USE [master]

GO
. -
STOP | Do notmodifyanylines ofcodebelowthe
block of commented text.
B /=== Uncomment and modify the following to run from SQL Management Studic —
=l :Setvar '-'w‘_BefaultBataPathllane "C:\Weld Sequencer :iles'Database'“.SSQ_'Data’.v‘eldSequ‘en:e"n'df”
:Setvar My_DefaultlogPathName "C:\Weld Sequencer Files\Database\MSSQL\Data\WeldSequencer.ldf"
:Setvar My UserId "ChangeToYour_SQLServerAuthenticationLogin”
:Setvar My_Password "ChangeToYour_SQLServerAuthenticationPassword”
** Note: Do Not Modify any lines of code bellow this line of code X2y
| . 4

With the :Setvar statements uncommented, you must
set the query to run in SQLCMD mode. This will change
the background color of the :Setvar lines.

NOTE | Theinstallation usesthe default C:\Weld
Sequencer Files\Database\MSSQL\Data\ path as a
convenient locationforthe WeldSequencer.mdf and
WeldSequencer.Idf files, but this path is not referenced
by the Weld Sequencer applications themselves. Ifyou
need to create the databases in another folder, replace
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Appendix A. Enterprise Configuration

Procedure

8. If you chose Mixed Mode for your
Authentication Mode, enter the default
LincolnWeldSequencer betweenthe
quotes for :Setvar My _Userld and
WeldCaplt@l betweenthe quotes for
:Setvar My_Password

9. Click Execute after making changes.

10. Review the Messages tab and verify the
script executed correctly

11. Right-click Databases in the folder tree
and select Refresh from the pop-up
menu.

12. Verify the WeldSequencer database entry
now exists.

13. Verify the LincolnWeldSequencer user was
created within that database.

C:\Weld Sequencer Files\Database\MSSQL\Data\ with

the path you wantto use.

JoEmn

f*** Uncomment and modify the following to run from 5QL Manadg]
:Setvar My DefaultDataPathName "C:\Weld Sequencer Files\Dat
:Setvar My Defaul tl.ogPathName

:Setvar My UserId "LincolnWeldSequencer™
i5etvar My Password "WeldCaplt@1™

USE - imasterl

"C:\Weld Sequencer Files\Datab:

For Mixed Mode, if you created a new user name and
password for the database, enter those credentials.

Leave the default text if using Windows authentication

mode.

The script createsthe necessary files for you in the

locations you specified.

f*F*¥ fnte- Nn Nat Mndifv anme Tines nf rade hel

100% ~ 4| n

_'_1 Messages

(1 row(s) affected)

(1 row(s) affected)
(1 row(s) affected)

(1 row(s) affected)

100% = 4

ﬂQuEry executed successfully. Hi

Object Explorer ~ 1 x
Connect~ 3¢ 3 & 5
= [y HK2HIP1\ENT100 (SQL Server 105

[=f] Databases
3 System Databases

= | WeldSequencer

i & L Database Diagrams

Object Explorer

Connect~ 43 4 £ ;

2 u’ THIMKALEWS100 (SQL Server 10,50.2500 - THIMK\Kari)
= @ Databases
[ System Databases
B | WeldSequencer
[ Database Diagrams
— e Tables O

[ Storage
= 3 Security
= L@ Users
(& dbo
£} guest
|A INFORMATION SCHEMA

I8 LincolnWeldSequencer|
Tl Sys
-
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Appendix A. Enterprise Configuration Connecting Computersto the Database

TIP | IftheSQLserverinstance uses Windows
authentication mode only, you can delete this user.

14. Verify the LincolnWeldSequencer login [Object Explorer
was created (or the user name you Connect & & B
. . B [ THINKALEWS100 (SQL Server 10.50,2500 - THINK\Administrator)
created if different from the default). % [ Databases
=) [ Security

= 3 Legins

A, #2MS_PolicyEventProcessinglogin®®
A, #2MS_PolicyTsqlExecutionLoging®

L2 [ £

LincelnWeldSequencer|
] ORI &

£

TIP | IftheSQLServerinstance uses Windows
authentication mode only, you can delete this login.

You have successfully added the database to the
instance. Now you need to configure each client
computer so it can connect to the database.

Connecting Computers to the Database

Each client computer that needs to use the Enterprise Configuration must be set up to connect to the
database. To reference the SQL Server database, you need to modify the connection string application files
on the client computers to reference the SQL Server instance and to specify a SQL Server Authentication
login and password that the applications can use to access the database.

A Weld Sequencer Administrator can edit the database connection method and connection string
(separately for the Editor and the Engine) with the Preferences menu.

STOP | Thissection ofthe manualrefers only to Enterprise
Configuration. Forastand-aloneinstallation, please see page
2.1.

NOTE | Only users with administrative privileges can make changes
within the C:\Program Files directory. ContactyourIT
departmentifyou do not have administrator privileges.

NOTE | Ifthedatabaseis notconnected, anyone can changethe
connection method andstringssettingsin the Preferences
menu (without login because login is not possible without a
database connection).

Weld Sequencer Toolkit installs two configuration files with the Weld Sequencer applications. These
configuration files identify the SQL Server that the applications should use and what access credentialsthey
should use (i.e., user name and password) for the Weld Sequencer database.

The two files have the same file name local. ConnectionStrings.config, and you can find them on each
workstation in the following default folders:
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Connecting Computers to the Database Appendix A. Enterprise Configuration

On a 32-bit computer:
= C:\Program Files\Lincoln Electric\Weld Sequencer Tool Kit\Weld Sequence Editor\
= C:\Program Files\Lincoln Electric\Weld Sequencer Tool Kit\Weld Sequencer
On a 64-bit computer:
= C:\Program Files (x86)\Lincoln Electric\Weld Sequencer Tool Kit\Weld Sequence Editor\
= C:\Program Files (x86)\Lincoln Electric\Weld Sequencer Tool Kit\Weld Sequencer

NOTE | Ifyouchoseadifferentdirectory duringinstallation, youcan
find the configuration files in that location. See Figure 7.4.

Modifying the Connection File

To configure the files:

1. Open asimple text-editing program
(such as Notepad or Notepad++).

2. In Notepad, select File > Open from the
main menu.

3. Select All files in the drop-down next to
the File name field.

4. Navigateto C:\Program Files\Lincoln
Electric\Weld Sequencer Tool Kit\Weld
Sequence Editor\ (or the appropriate
path as discussed on page A.9).

5. Select local.ConnectionStrings.configand | The file also contains instructions in the comment text.
click Open. Those comments contain the following text for Mixed
Mode authentication:

<add name="LincolnConnection"
connectionString="Server=MySQLServer; Initial
Catalog=WeldSequencer; User
Id=LincolnWeldSequencer; Password=MyPassword;"
providerName="System.Data.SglClient"/>

and the following for Windows Authentication mode:

<add name="LincolnConnection"
connectionString="Server=MySQLServer; Initial
Catalog=WeldSequencer;

Trusted Connection=True;"
providerName="System.Data.SglClient"/>

6. Copy the appropriate text and paste it So, the text should look like this for Mixed Mode:

between <connectionStrings>and

. . <connectionStrings>
</connectionStrings>.

<add name="LincolnConnection"
connectionString="Server=MySQLServer; Initial
Catalog=WeldSequencer; User
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Connecting Computersto the Database

Procedure

7. ReplaceMySQLServer withthe name of
the SQL Server and, if necessary, the
instance name.

8. If you chose Mixed Mode authentication,
continue with step 9. If you chose
Windows authentication mode, skip to
step 11.

9. Replace LincolnWeldSequencer with
the user name for the SQL Server
database.

10. Replace MyPasswordwith the password
for the SQL Server database.

11. Save the file.

Id=LincolnWeldSequencer; Password=MyPassword;"
providerName="System.Data.SqlClient"/>
</connectionStrings>

and like this for Windows Authentication Mode:

<connectionStrings>

<add name="LincolnConnection"
connectionString="Server=MySQLServer; Initial
Catalog=WeldSequencer;

Trusted Connection=True;"
providerName="System.Data.SglClient"/>
</connectionStrings>

Examples:
AdvMfg001\LEWS100
ADVSQLVO03

TIP | Refer to page D.1for some more information on
this connection string.

For example: WeldSeqUser

NOTE | A “Trusted Connection” SQLlogin user must
havethe “db_owner” SQL securityrights.

For example: WeldCaplt@l

Aside from the block of comment text, the contents of our
example would look like this for Mixed Mode:

<connectionStrings>

<add name="LincolnConnection"
connectionString="Server= AdvMfg001\LEWS100;
Initial Catalog=WeldSequencer; User Id=
WeldSeqUser; Password= WeldCaplt@l;"
providerName="System.Data.SglClient"/>
</connectionStrings>

or like this for Windows authentication mode:

<connectionStrings>

<add name="LincolnConnection"
connectionString="Server= AdvMfg001\LEWS100;
Initial Catalog=WeldSequencer;

Trusted Connection=True;"
providerName="System.Data.SqglClient" />
</connectionStrings>
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Install the Connection File on Client Computers

In the following steps, you copy your modified local.connectionString.config file and replace the existing file
thatis distributed with the Weld Sequencer Editor and Weld Sequencer applications.

TIP | Alternatively, you can rename the originalinstalled
local.connectionString.config file to local.connection
Strings_asInstalled.config instead of replacing the file.
This would allow you to keep the originalfile for future

reference.

TIP | Ifyouwilladd newcomputersto thesystemin thefuture, you
could create acommon configuration file for your Enterprise
Configuration and possibly packageitup (e.g., with
InstallShield or a self-extracting ZIP file) to distribute to those
new users in the future after installing the Weld Sequencer

Toolkit.

1.

2.

3.

4.

5.

Copy the local.connectionString.config file
that you edited.

Paste and replace the file into C:\Program
Files\Lincoln Electric\Weld Sequencer Tool
Kit\Weld Sequence Editor (or the

appropriate path as discussed on page A.9).

Paste and replace the file into C:\Program
Files\Lincoln Electric\Weld Sequencer Tool
Kit\Weld Sequencer (or the appropriate
path as discussed on page A.9).

Test the database connections by launching
the Weld Sequence Editor and Weld
Sequencer applications.

Repeat steps 1 through 4 for each
workstation or client computer.

A greenindicator next to the name of the databasein
the status bar (at the bottom) of each application
indicates that the database connection was successful.

@ Connected via TCP to 10.23.8.141 (EN1) @ Database Connected to AdvMfgQ0L\LEWS100

This includes all computers that will build weld
sequence files and all computers that will run weld
sequence files.
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LINCOLN L
ELECTRIC

THE WELDING EXPERTS®

Appendix B
Tips and Helpful Hints

Two-Step Process for Creating a Weld Sequence

Creating a weld sequence is quite simple with the Weld Sequence Editor. If you break up your process into
a couple of steps, you canavoid being overwhelmed by all the little details that go into creating a great
sequence.

=  Step 1: Getthe basics down first.
When you begin creating a sequence, your first step is to create most of the steps you will need
and provide a basic connection between the functions. This helps you make sure you have all
the welds in place. Run the weld sequence file in Weld Sequencer to make sure the order of
your sequence is correct and the flow of your sequence is correct. Youwant to make sure you
have the correct pictures displaying when they are supposed to and the welding functions are in
the correct order.

= Step 2: Refine the functions and incorporate your validations.
Once you are confident you have all the functions in the correct order, you can begin refining
and adding parametersand conditions to the sequence functions.

- Runthe weld sequence file, make any adjustments needed, and start collecting production
data. Use the Sequence Reports feature to create a file after welding with the weld sequence
file. You can analyze these reports manually, or you can use the Report Analysis tool (page
5.28) to add parametersand weld validations automatically.

- Use the production datato "finalize" the sequence: enter estimated times for each function,
add weld validations for each welding operation to improve the sequencer control and
quality.

- Ask the Weld Operator for feedback and ways to improve the weld sequence. Possibly re-
order some of the steps to improve cycle time or to make it easier for the operator.

TIP | YoucanusetheReportAnalysis Wizard to help you with Step
2. Seepage5.28 forin-depth details.

Create a Sequence File from Excel

You can automatically create a new weld sequence file based on the contents of an Excel spreadsheet. The
new weld sequence is made from a Microsoft Excel spreadsheet with a predefined layout. An example
Excel file with this predefined layout is provided with the software installation; the file can be found in the
Weld Sequencer Files folder.

NOTE | Eachrowin the Excel file will be converted to aWeld
Sequencer Step using the Weld Accumulator function.
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Create a Sequence File from Excel

Insert

Calibri
Ea Copy -
- Format Painter
Clipboard

Al -

A B
1 wire_size:
"

Paste

1 Weld Schedule 1
2 Weld Schedule 1
3 Weld Schedule 1
a

2
3
4
5
6 Weld Schedule 3

i S el St s MWeld Scheduled

Page Layout

B I U-

0.035
weld_number _weld_procedureA

Formulas Data Review View Team
. = ) | 5 F [F7 I AutoSum -
rlio ~ v b =i Wrap Text Number }E’ . |_ ! L a Ea
> | TR Tl R NIl ¢
o e A~ £ 5= | EdMergemcenter $ - % o | %@ % Conditional Format Cell | Insert Delete Format Sort & Find &
= - 7% | Formatting - as Table = Styles ~ - - - 2 Clear = Filter - Select =
Font Alignment Number Styles Cells Editing
f | wire_size: >
c D E F G H 1 ) K L M |5
weld procsdureE _weld profile _current lock _current min__ current max__ voltage lock _ woltsgs min _voltsge_max _ deposition_lock deposition_min _deposition_max
Weld Schedule 2 10 Y 200 260 Y 245 280 Y 0.160 0.260
Weld Schedule 2 11 Y 200 260 Y 245 280 Y 0.250 0.350
Weld Schedule 2 12 Y 200 260 Y 245 280 Y 0.250 0.350
Weld Schedule 4 20 N o o N 00 0.0 Y 0.200 0.300
21 225 275 250 286 0200 o
Figure B.1 Example Microsoft Excel Spreadsheet

3,4,5, ..

Column B contains the size of the wire used for the weld sequence.

These are the column headers to help explain the required information in the
following rows. Do not modify these column headers; use the example Excel
file found in the Weld Sequencer Files folder.

Each additional row defines a Step to create with a Weld Accumulator
function. Do not include any additional data or additional rows of
information beyond the Steps you expect to create in the new Weld
Sequencer file.

A weld_number This number is the step number of the weld in the weld sequence.

B weld_procedureA This is the name of the first weld procedure associated withthe weld. This
weld procedure will beloaded fromthe database; make sure you have the
specified weld procedure savedin the database.

C weld_procedureB This is the name of the second weld procedure associated with the weld. This
weld procedure will be loaded from the database; make sure you have the
specified weld procedure savedin the database.

D weld_profile The weld profile to use during welding.

E current_lock Entera “Y” for yes and “N” for no to control if a weld current validation is
used for this step. The minimum and maximum values canbe zeroif this
option is not used.

F current_min Enterthe low current alarm limit for this step.

G current_max Enter the high current alarm limit for this step.

H voltage_lock Entera “Y” for yes and “N” for no to control if a weld voltage validation is
used for this step. The minimum and maximum values canbe zeroif this
option is not used.

| voltage_min Enter the low voltage alarm limit for this step.
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J voltage_max

K deposition_lock

L deposition_min
M deposition_max

N duration_lock

O duration_min
P duration_max
Q image_file

R approval

Figure B.2

Enter the high voltage alarm limit for this step.

Entera “Y” for yes and “N” for no to control if a weld deposition validation is
used for this step. The minimum and maximum values canbe zeroif this
option is not used.

Enter the low deposition alarm limit for this step.
Enter the high deposition alarm limit for this step.

Entera “Y” for yes and “N” for no to control if a weld duration validation is
used for this step. The minimum and maximum values canbe zeroif this
option is not used.

Enter the low duration alarm limit for this step.
Enter the high duration alarm limit for this step.
Enter the file name and extension for the image to display during this step.

Entera “Y” for yes and “N” for no to control if an Approval function is used for
this step.

Start

; Al
) e = s
Display Picture 1 Neld Accumulator Alert 1
: |
l A J 1

2
|
l
|
3o

Display Picture 2 Veld Accumulator Alert 2 Approval 2

— 8- @,

Display Picture 3 Veld Accumulator Alert 3
3 |
Example Weld Sequence Created from an Excel Spreadsheet

Job3

To create a new weld sequence file based on the contents of an Excel spreadsheet:

1. Open the Weld Sequence Editor If the Weld Sequence Editor is already open, save any open

weld sequences. Opening the Excelfile will overwrite the
open file.

IM8003
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Appendix B. Tips and Helpful Hints Using PowerPoint to Create Images

2. Search for and select the Excelfile Set the file search filter on the browser to All Files or files
with an .xIsx extension.

3. Click OPEN on the Browser. The information from the Excelfile is automatically converted
to a sequence file and shown in the Editor workspace.

4. Verify the weld sequence file. Follow the tips from the Two-Step Process for Creating a
Weld Sequence.

5. Save the weld sequence file.

Using PowerPoint to Create Images

You’ve taken great pictures of the welds you want to display in Weld Sequencer. You wantto add textto
the photos and circle different parts of the pictures for different partsof the sequence, but you do not have
an image-editing software. Good news. You can use Microsoft® PowerPoint to createimages.

* Bend Back Plate 90°
i .| *Insert into Left Side Plate
3 \i" | ‘
A

1~
i
M
i

Slide1 0f 16 | “Office Theme [@|88 6 F 61% (= +) (3

6

7

IR

Click to add notes

Figure B.3 Example Image While in PowerPoint

Simply make slides with your pictures and add some bullets. You can highlight where the operator should
make the welds. The possibilities are endless. Once you finish, you can save the presentation as image files
and load them into the Display Picture function.

To create an image using Microsoft® PowerPoint:

1. Open Microsoft® PowerPoint.

2. Createone slide for each Display Picture Referto Figure B.3.
function you want the Weld Operator to

cee TIP | SaveyourPowerPoint presentation asyou

normally would. This allows you to make changes
easily in the future.

3. Tosave asanimage, select File > Save As

B.4 Weld Sequencer User Manual IM8003



Keyboard Shortcuts

Appendix B. Tips and Helpful Hints

from the main menu in PowerPoint.

4. Navigatetothe location where you want
to save the images for this sequence.

5. From the Save as type field, select the
image file format you prefer (e.g., JPGor
PNG) and click Save.

6. If you have multiple slides, PowerPoint
will ask you if you want to export all of
them or just the current slide. Click the
appropriate button.

Keyboard Shortcuts

TIP | To make it easy on yourself, save the image files
in the weld sequencefile’s location so you do not have
to move them later.

@ Control Panel
[E Al Cantrol Panel frems hall| <] I 1

File name: WGO.ppt

Save as type: |PowerPoint Presentation (*.pptd)

PowerPoint Presentation (*.pphd)
PowerPoint Macro-Enabled Presentation (*.pptm)
PowerPoint 97-2003 Presentation (*.ppt)

PDF (*.pdf)

+ Hide Folders XPS Document (".xps)

PowerPoint Template (*.potd

PowerPoint Macro-Enabled Template (*.potm)
PowerPoint 97-2003 Template (*.pot)

Office Theme (*.thrmzx)

PowerPoint Show (*.ppsx)

PowerPoint Macro-Enabled Show (*.ppsm)
PowerPoint 97-2003 Show (*.pps)
PowerPoint Add-In (*.ppam)
PowerPoint 97-2002 Add-In (*.ppa)
PowerPoint XML Presentation (*xml)
Windows Media Video (*.wmv)

GIF Graphics Interchange Format (*.gif)

Authors:

Dg

)

PMG Portable Network Graphics Format (*.png) k
TIFF Tag Image File Format (*.tif)

Device Independent Bitmap (*.bmp)

Windows Metafile (*.wmf)

Enhanred Windows bMetafile [* emfl

Microsoft PowerPoint &J

' | Do you want to export every slide in the presentation or only the current slide?
4

| Every Slide ‘ [ Current Slide Only ] [ Cancel ]

Microsoft® PowerPoint saves each slide as anindividual
image, and you can now add them to your Display
Picture functions.

Weld Sequencer includes keyboard shortcuts to help you quickly perform certain tasks. You can accessthe
File menu using the Alt F key combination. You canthen press the following key on the keyboard to access

the indicated menu item:
= s for Load Sequence
= nfor Part Number Lookup
= tfor Consumable Lot
= g for Goto Step
= ¢ for Power Supply Connect
= L for PLC Connect
= pfor Preferences

= xfor Exit
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Appendix B. Tips and Helpful Hints Loading a Weld Sequence File by Command Line

Loading a Weld Sequence File by Command Line

To load a specific weld sequence file automatically when the Weld Operator launches the application, you
can add the following text to the command line of the application shortcut. You need toknow the location
and file name for the weld sequence file. You can add either of the following commands to the shortcut:

= -] [filename]

= -Jload [filename]

TIP | If Automatic Startis enabled under File > Preferences, the
sequence will also start automatically.

1 Weld Sequencer P

Security Details Previous Versions

Shortcut Compatibility

& Weld Sequencer

Target type: Application

Target location: Weld Sequencer

Target ctric. WeldSequencer dxe" Joad FrameRev1 wsf

Startin: "C:\Program Files fc86)"\Lincoln Blectric\Weld Sec

Shortcut key:  Mone

Figure B.4 Loading a Sequence by Command Line

To load a weld sequence file by command line:

1. Right-clickthe Weld Sequencer shortcut and The Properties window opens (Figure B.4).
select Properties from the pop-up menu.

2. Click on the Target field and place your cursor [ Targetpe:  Appication
atthe end of the existing textin the field. Target location: Weld Sequencer
Target: SequencerilincolnBlectic Weld Sequencer.ee”

3. Type a space after the existing text.

4. Type either -1 or —1oad, followed by the For example:

filename you want to load automatically. Ir — -
Target type: Application

Target location: Weld Sequencer

Target: ctric. WeldSequencer m'@me Re—vl}w)
k 'y

TIP | Ifyourfilename contains spaces, be sure to
enclose the filename with quotes. For example,
you would type Frame Weld Sequence.wsf as
“Frame Weld Sequence.wsf”.

5. Click OK to save your changes.
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Ignoring Short Welds in a Weld Sequence Appendix B. Tips and Helpful Hints

lgnoring Short Welds in a Weld Sequence

There may be times when you want to allow the Weld Operator to create short welds during a welding
operation, but you do not want to define functions in the weld sequence for them. These are short welds
that you do not need to have recorded and tracked with the CheckPoint™ software nor do you need to
specify detailed welding information for the operator in the sequence. You also do not want these welds to
produce an alert or errorin the sequence.

If you are not already using a specific Weld Profile for the welding function, you can use the Weld Profile
feature to ignore these short welds without recognizing them and without creating individual functions for
them.

NOTE | Thisis a special configuration and requires the use ofthe Weld

Profile in Power Wave® Manager.

NOTE | Notall shortwelds need to beignored. Ifyou have short
welds that need to be validated, simply create a function for
the welds and do not use this special Weld Profile.

To create a special Weld Profile to ignore short welds:

1. Decide on the maximum length of For example, you could say a short weld is less than two

arctime that defines the short seconds of arctime, and you want toignore all small welds like
weld. this.
You need toconfigure a Weld Profile to ignore these short
welds.
Configure Special Weld Profile
2. Launch the Power Wave® Manager
software.
3. Connect to the Welding Power
Source.
4. Select Production Monitoring > fl ‘"*"T.g";okupw i ';3 ;|
Configuration from the navigation & snapshot @ Prg
@ weldview @ Pro
tree H Backup/Restore @ Pro
T ——StrrerTeT @ Pro
a- roduction Monitorin @ Pro
Gé :e;‘iiterm " ? @ Pro
-2 Configuration @ Pro
éé E’E\I’:I:g i @ Pro
@ i |
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Appendix B. Tips and Helpful Hints

Ignoring Short Welds in a Weld Sequence

5. Click the Profile Limits tab.

6. Click the Weld Profile you want to
configure.

7. Adjust the Start delay and the End
delay fields to equal the maximum
length of arc time you determined
instep 1.

8. Place acheck mark next to the
Discard welds shorter than X sec
option.

9. Click Apply Settings.

10. Repeat steps 3 through 9 for each
Welding Power Source that will use
the weld sequence file.

Configure Welding Function
11. Launch Weld Sequence Editor.

12. Open your weld sequence file.

| Weld Profile selection I Qut-of-limit actions | Profile limits | Wire package | E
@ Profile 1 -~ Limits for profile 2 1
i@ Profile 2

1.0

@ Profile 3 @ Start delay -
@ Profile 4 \ End dela 10=

¥ e
@ Profile 5 @
@ Profile 6 @. | Discard welds shorter than 2 sec.
@ Profile 7
@ Profile 8
@ Profile @ 80 Ok
& Profile 10 il F

STOP | Profile 1is the default profile for all welding

functionsin the Weld Sequencer. You need to pick a different
Weld Profile for this special configuration.

NOTE | You will need to configure each Welding Power
Source that will run the weld sequence file. Power Wave®
Manager saves the configuration to the power source. The
Backup and Restore feature in Power Wave® Manager can
help you easily copy this configurationto a different Welding
Power Source. Seethe Power Wave® Manager User Manual
(IM8002) for details.

In our example:

StartDelay= 1
End Delay = 1
Total 2

Where x should match your maximum length of arctime.

In our example, when you use Weld Profile 2, the Welding
Power Source ignores any welds less than two seconds.

You can use the Backup and Restore feature in Power Wave®
Manager to simply copy your configurationifyou have
multiple machines to set up. See the Power Wave® Manager
User Manual (IM8002) for details.

Now you need to configure the welding function in the Weld
Sequence Editor to use your new Weld Profile.
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Ignoring Short Welds in a Weld Sequence Appendix B. Tips and Helpful Hints

13. Double-click on the welding
function(s) where the short welds
normally occur.

14. Enter the profile number in the
Weld Profile field.

15. Click OK. Since you configured the Weld Profile todiscard any welds
shorter than the time you specified, the Welding Power Source
does not create a weld record for these short welds.
Therefore, thereis no datato send to Weld Sequencer and no
welds to recognize.
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LINCOLN L
ELECTRIC

THE WELDING EXPERTS®

Appendix C

Troubleshooting

Sometimes, when working with a software program or installing software, you need a little extra
information to help troubleshoot and solve the problem. There are some common minor issues you might
be able to fix without a call to support.

NOTE | Ifyoucontinuetohavetrouble, please contactyourlocal IT
department or Lincoln Electric Weld Sequencer support:
softwaresupport@lincolnelectric.com.

Cannot Connectto a Power Source

There are multiple reasons you may not be able to access the connection window, connect to the IP
address of a power source or why the IP address may not show up in the list of addresses. Here are some
possibilities.

User Has Incorrect User Role

Only users withthe Administrator role associated with their account can change the Welding Power Source
connected to an instance of the Weld Sequencer software. See page 3.1 for details on user accounts.

IP Address or Other Ethernet Settings on the Welding Power Source Are Invalid

To correct this issue, you need to connect directly to the Welding Power Source through a temporary
connection and change the permanent Ethernet settings.

1. Contact your local IT department for the
correct Ethernet settings for the Welding
Power Source.

2. Temporarily disconnect the Welding Power
Source from the network.

3. Plug an Ethernet cable into the computer
running Power Wave® Manager.

4. Plugthe (?ther end of the Ethernet cable into  mijcrosoft Windows assigns atemporary IPaddress
the Welding Power Source. to the computer and the Welding Power Source so
they can communicate.

5. Launch Power Wave® Manager.

6. Onthe Connecttab, choose | do not know the
IP address of the welder.

7. Click the Refresh List button. Only one IP address should appear.
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Appendix C. Troubleshooting Cannot Connect to a Power Source

8. Select the welder and click Connect. When you select the power source, the green status

light on the machine should begin to blink.

The system automatically takes you to the System
status sectionin Power Wave® Manager.

9. Click Ethernetinthe navigation tree.

10. Edit the Ethernet settingsto those provided Refer to the Power Wave ® Manager User Manual
by your IT department. (IM8002) for more details on Ethernet settings.

11. Click Apply Settings. The Welding Power Source resets and acceptsits new

network settings.

12. Unplug the Ethernet cable from the Welding
Power Source.

13. Reconnect the Welding Power Source tothe = The new settings should take effect.
plant network again.

Ethernet Settings Seem Valid but Still Cannot Connect

If you have checked the Ethernet settings, and they are valid, use the following information to verify
communications and physical connections:

Check the physical network connections to the computer and the power source. Check for a

solid green or yellow light near each Ethernet jack. Ifyou see a light, the physical connections
are probably not the issue.

Cycle the power to the Welding Power Source (off then back on). The power source could still
have a residual network connection in its memory under some circumstances.

If you continue to have trouble connecting, verify the following:

Do you have multiple Ethernet adaptersenabled? This could cause issues. Verify that the
Ethernet communications are going through a single adapter. Todo this, temporarily disable
any additional adapters.

If you are using an Ethernet cable connection, try to temporarily disable any wireless
communication on the computer. This could help the computer to directly connect to the
Welding Power Source through the cable without interference.

If the computer is running some type of security software or firewall, this may block the IP
address of the Welding Power Source. Check with your local IT department.

C2
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Weld Sequencer Cannot Create a Database Appendix C. Troubleshooting

Weld Sequencer Cannot Create a Database

If you receive a message that Weld Sequencer cannot create a database, the culprit could be that the
directories involved in the installation are compressed. Ifthis happens, the folder names appear blue in the
file explorer (Figure C.1). If they are compressed, you just need to fix it and trythe installation again.

e R

@ . | .+ Computer » Windows7_05 (C:) » Weld Sequencer Files » -

File Edit View Tools Help
Organize » Include in library « Share with - MNew folder = -
. 3
) Homegroup i Name Date modified Type
b Local Database 8/28/20133:40 M File folder
. .android X
. Key 11/10/201412:10 ... File folder
J .mobione
Logs 4/30/2015 2:34 PM File folder
. Adobe Photoshop C56 :
Sequences 1/19/201611:03 AM  File folder
AppData i .
Settings 11/10/201412:10 ... File folder
55 Contacts
m Desktop

Figure C.1 Compressed Files/Folders

To decompress a file or a folder:

Procedure

1. nght-dlckthe f|le or folder and Se|eCt [ MName Date modified Type
Properties from the pop-up menu. | Database 8/28/20133:40 PM  File folder
. Key 6/3/2014 1:51 PM File folder
. Logs 5/19/2014 219 PM File folder
. Sequences £ S Sud] ARd File folder
| 1 settings Open I File folder |
—L— Raclyrosina FileEak Rackun |

2. Onthe Generaltab, click the
Advanced button.

Copy

Create shortcut
Delete

Rename

Properties

b

| Weld Seque

ncer Files Properﬁ:;s. ﬂ

General | Sharing I Securty | Previous Versions I Customize |

] Weld Sequencer Files
| Type:  Flefolder
AMtributes: [ Bead-only {Only applies todites in folder)

[ Hidden

IM8003
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Appendix C. Troubleshooting Weld Sequencer Cannot Create a Database

3. Remove the check ma rkfro(r; I'ihe [ dvanced Atributes - [e)
Compress Contents to save ais Space E Choose the settings you want for this folder,
Checkbox When you dick OK or Apply on the Properties dialog, you will be
asked if you want the changes to affect all subfolders and files
as well,
Archive and Index attributes
O :
Allow files in this folder to have contents indexed in addition to file
properties

Compress or Encarypt attributes

mpress contents to save disk space

I~ TEncrypt contents to secure data Details

4. Click OK. This decompresses the file or folder. Try your installation
again.
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Appendix D

Frequently Asked Questions

The Frequently Asked Questions list is a compilation of questions posed by users of the software and the
answers generally provided. Over time, the list will continue to grow and provide useful information
requested often by our users.

Installation

How big will the Weld Sequencer database get?

There is minimal growth once you install and create the Weld Sequencer database. Weld Sequencer saves
only a small amount of data to the database. The initial size of the database is approximately 334 MB.
Enabling Weld Record Logging in a weld sequence file increases the size of the database. Eachweld record
is approximately 1600 bytes.

Do | have to name the Microsoft SQL Server instance “LEWS100”?

No. You can name the Microsoft SQL Server instance whatever you need to name it. We provide
“LEWS100” in these instructions and elsewhere as a suggestion for those who need a basic installation, as
well as for illustration purposes. Just be sure to record and keep track of the name you use if it is different.

Enterprise Configuration

Can |l use an existing named instance?

Yes. Ifyou have an existing Microsoft SQL Server installation with an existing instance you would like to
use, you can simply add the Weld Sequencer database to thatinstance. Appendix A provides Enterprise
Configuration information. Please referto page A.5 for more detailed information on adding to an
existing instance.

Do I need to include the instance name in the connection string?

Whether or not to include the instance name in the connection string depends on your needs and how the
server is set up to resolve the connection. The format of the ConnectionString property in the

local. ConnectionStrings. config files follows the standard format for SQL Server connection strings and the
standard rules for parsing connection strings. If you have unique needs, you have the flexibility to use
advanced connection string syntax if you choose. The Weld Sequence Editor and Weld Sequencer
applications simply use the unmodified string when making the connection.

Why won’t the computer connect to my network resources?

If you have a connection issue but the connection string files have been edited correctly, try using the fully
gualified domain names when referencing the network resource. In our example in step 7 on page A.10,
John at Advanced Manufacturing would change ADVSQLV03to ADVSQLV03.us.corp.aminthe
connection string file to fully resolve the name for his network. This made it easier for Weld Sequencer to
find the resource. How you resolve the name depends on the domain set up on your company’s network.
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WARNING

R e

hp

@ Do not touch electrically live parts or
electrode with skin or wet clothing.

@ Insulate yourself from work and
ground.

=

@ Keep flammable materials away.

=4

® Wear eye, ear and body protection.

Spanish

AVISO DE
PRECAUCION

@ No toque las partes o los electrodos
bajo carga con la piel o ropa moja-
da.

@ Aislese del trabajo y de la tierra.

@ Mantenga el material combustible
fuera del area de trabajo.

@ Protéjase los ojos, los oidos y el
cuerpo.

French

ATTENTION

@ Ne laissez ni la peau ni des véte-
ments mouillés entrer en contact
avec des pieces sous tension.

@ Isolez-vous du travail et de la terre.

@ Gardez a I’écart de tout matériel
inflammable.

@ Protégez vos yeux, vos oreilles et
votre corps.

ATENGAO

trodos com a pele ou roupa molha-
da.
@ Isole-se da peca e terra.

German @ Beriihren Sie keine stromfiihrenden | @ Entfernen Sie brennbarres Material! | ® Tragen Sie Augen-, Ohren- und Kor-
Teile oder Elektroden mit Ihrem perschutz!
WARNUNG Korper oder feuchter Kleidung!
@ Isolieren Sie sich von den
Elekiroden und dem Erdboden!
Portuguese @ Nao toque partes elétricas e elec- @ Mantenha inflamaveis bem guarda- | @ Use protegdo para a vista, ouvido e

dos.

corpo.

N

Japanese e EBFNERME. XLBHI-E | ®BAPTULOORTOBREARE |e B, FRUSHLERIELTT
.,i = $ IE IPBhAEFTHARNC &, ERHICLTRENEH A, 0,
7 ORIHMPT—AH5 BEHFiEES
T B I
NTVBRICLTF L,
Chi
inese o EHHBANINEMBEHAR | @ E—DBRBEBR IS, oA, FREMFHEEDR.
3x 4 Ty
= B9 ® fE{RE E RBENT 4168,
Korean
e TEHL} SHES 3o ¥4 we | @YUM BE HI AN oM. | eF, WY 2ol EINTE
Ol o mes Fo HEx AL ERNES
g
I /| e A2} HXIE HEZR oA,
Arabic .
. g g ) ) aali Y @ g (M b JdiS AL gl s @ | iy e e Al puday il g @
:: "I o paadl dlay 39391 L st oy g
x Ll AL kel

READ AND UNDERSTAND THE MANUFACTURER’S INSTRUCTION FOR THIS EQUIPMENT AND THE CONSUMABLES TO BE
USED AND FOLLOW YOUR EMPLOYER’S SAFETY PRACTICES.

SE RECOMIENDA LEER Y ENTENDER LAS INSTRUCCIONES DEL FABRICANTE PARA EL USO DE ESTE EQUIPO Y LOS
CONSUMIBLES QUE VA A UTILIZAR, SIGA LAS MEDIDAS DE SEGURIDAD DE SU SUPERVISOR.

LISEZ ET COMPRENEZ LES INSTRUCTIONS DU FABRICANT EN CE QUI REGARDE CET EQUIPMENT ET LES PRODUITS A
ETRE EMPLOYES ET SUIVEZ LES PROCEDURES DE SECURITE DE VOTRE EMPLOYEUR.

LESEN SIE UND BEFOLGEN SIE DIE BETRIEBSANLEITUNG DER ANLAGE UND DEN ELEKTRODENEINSATZ DES HER-
STELLERS. DIE UNFALLVERHUTUNGSVORSCHRIFTEN DES ARBEITGEBERS SIND EBENFALLS ZU BEACHTEN.
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ﬂ@f

@ Keep your head out of fumes.
@ Use ventilation or exhaust to
remove fumes from breathing zone.

@ Turn power off hefore servicing.

X
\\\

@ Do not operate with panel open or
guards off.

WARNING

@ Los humos fuera de la zona de res-
piracion.

® Mantenga la cabeza fuera de los
humos. Utilice ventilacion o
aspiracion para gases.

o Desconectar el cable de ali-
mentacion de poder de la maquina
antes de iniciar cualquier servicio.

@ No operar con panel abierto o
guardas quitadas.

Spanish

AVISO DE
PRECAUCION

@ Gardez la téte a I’écart des fumées.

@ Utilisez un ventilateur ou un aspira-
teur pour dter les fumées des zones
de travail.

@ Débranchez le courant avant I’entre-
tien.

@ N’opérez pas avec les panneaux
ouverts ou avec les dispositifs de
protection enlevés.

French

ATTENTION

@ Vermeiden Sie das Einatmen von
Schweibrauch!

@ Sorgen Sie fiir gute Be- und
Entliiftung des Arbeitsplatzes!

@ Strom vor Wartungsarbeiten
abschalten! (Netzstrom villig off-
nen; Maschine anhalten!)

@ Anlage nie ohne Schutzgehéuse
oder Innenschutzverkleidung in
Betrieb setzen!

German

WARNUNG

® Mantenha seu rosto da fumaca.
@ Use ventilagao e exhaustao para
remover fumo da zona respiratéria.

@ Nao opere com as tampas removidas.

@ Desligue a corrente antes de fazer
servigo.

@ Nao toque as partes elétricas nuas.

@ Mantenha-se afastado das partes
moventes.

@ Nao opere com os paineis abertos
ou guardas removidas.

Portuguese

ATENGAO

L1 —LPSHREMTEIICLT
TFTaLy,
* RMTATHECTIHAEL TFE L,

®ATF A -H—ERILRY D
PRIWCE. XTEBEAMvF %
BEFP2TTF &L,

O NENRAN—FEBMYHLLEE
THRBEELEVWTTE L.

o BB EMER.
® 72V U8 {5 R i L o R L AR R 1

o HERIYIEE R,

o ERIBITHIEER L EFFHA
®.

e YEFHE SHIIAE H2SHHAMR.

e SEXHoR R EBHIIAE
w57 98 ZhAHAHI|H
ESTIE AMBsiEAla.

e HHo| HES XTEHHAR.

e ftdo| ¥al dejz IHEF|
ot Al

e e T d ) ) @
EJAU G had jlga gl Ayl Janial @
Agd i A B e A g 8

e Ly ALAH JF AL Sl LGl adill @

Ahay) <l 1) gt 1ia Jadi v e
gle Gyl i1 g Gayaad)

Japanese
IEFEIR
Chinese
Bk £
= B
Korean
2l 8
Arabic
dal

LEIA E COMPREENDA AS INSTRUGOES DO FABRICANTE PARA ESTE EQUIPAMENTO E AS PARTES DE USO, E SIGA AS
PRATICAS DE SEGURANCA DO EMPREGADOR.

EIBBPBHOA—H—DETBEL(HEA, TTERLTTEV, ELTEAHORZRELCH>TF S

FHOAUALEMUERRANNPEARESEANRESH, XHETRITNARSTHEERE.
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CUSTOMER ASSISTANCE POLICY

The business of Lincoln Electric is manufacturing and selling

high quality welding equipment, automated welding systems,
consumables, and cutting equipment. Our challenge is to meet
the needs of our customers, who are experts in their fields, and to
exceed their expectations. On occasion, purchasers may ask
Lincoln Electric for information or technical information about their
use of our products. Our employees respond to inquiries to the
best of their ability based on information and specifications
provided to them by the customers and the knowledge they may
have concerning the application. Our employees, however, are not
in a position to verify the information provided or to evaluate the
engineering requirements for the particular weldment, or to
provide engineering advice in relation to a specific situation or
application. Accordingly, Lincoln Electric does not warrant or
guarantee or assume any liability with respect to such information
or communications. Moreover, the provision of such information or
technical information does not create, expand, or alter any
warranty on our products. Any express or implied warranty that
might arise from the information or technical information,
including any implied warranty of merchantability or any warranty
of fitness for any customers’ particular purpose or any other
equivalent or similar warranty is specifically disclaimed.

Lincoln Electric is a responsive manufacturer, but the definition of
specifications, and the selection and use of specific products sold
by Lincoln Electric is solely within the control of, and remains the
sole responsibility of the customer. Many variables beyond the
control of Lincoln Electric affect the results obtained in applying
these types of fabrication methods and service requirements.

WELD FUME CONTROL EQUIPMENT

The operation of welding fume control equipment is affected by
various factors including proper use and positioning of the
equipment, maintenance of the equipment and the specific
welding procedure and application involved. Worker exposure
level should be checked upon installation and periodically
thereafter to be certain it is within applicable OSHA PEL and ACGIH
TLV limits.

LINCOLN B

THE LINCOLN ELECTRIC COMPANY
22801 St. Clair Avenue e Cleveland, OH o 44117-1199 ¢ U.S.A.
Phone: +1.216.481.8100 e www.lincolnelectric.com
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