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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

ARC/LASER WELDING VERIFICATION STUDY
GM9683P

1 SCOPE. The purpose of this specification is to provide
guidelines to use when conducting an Arc/Laser Weld
Verification Study. This weld Verification Study is to be per-
formed in addition to other tool buy off requirements and does
not intend to replace any other buy off requirements.

1.1 A Weld Verification Study is intended to demonstrate that
the process as designed, is capable of reliably producing welds
on production parts.

1.2 Satisfactory completion of a Weld Verification Study
should:

A. Demonstrate that the welding equipment operates to
the design intent.

Assist in identification and resolution of design and
construction problems.

Assist in reconciliation of design records with As
built condition.

Provide baseline weld schedule values to assist in
development of actual production weld schedules.
Provide valuable information for weld equipment buy
off.
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1.3 This specification is applicable to all Arc/Laser welding
on automotive sheet metal parts within GM when using the
following welding processes:

........................................ (Gas Metal Arc Welding)
(Gas Tungsten Arc Welding)
........................................ (Flux Cored Arc Welding)
ertereisessiersete e ea e e aeeressesessesarraes (Plasma Arc Welding)
SMAW ....ovmrvenerrncrsresssussesenes (Shielded Metal Arc Welding)
LBW.covviireenrinrerieceessessnennmsennrsscssaosses (Laser Beam Welding)

2 REFERENCED STANDARDS.

GM4490M GM4491M GM6122M

3 ENGINEERING RESPONSIBILITY.

3.1 The Processing Manufacturing Engineer shall have the
responsibility to assure that the Weld Verification Study is
completed in a timely manner.

3.2 The Weld Verification Study should be completed prior to
buy off at the construction source. In cases where it is not pos-
sible to complete the study at the construction source due to
availability of equipment, facilities or production quality parts,
it may be necessary to complete the study in the using plant.
The need to complete the Weld Verification Study in the using
plant in no way relieves the Processing Manufacturing
Engineer from the ultimate responsibility for completion of the
Weld Verification.

3.3 The Weld Verification Study shall be completed prior to
the start of pilot and SSV.

3.4 The Processing Manufacturing Engineer is responsible to
provide a current Weld Study and Weld Data Sheet to the veri-
fication source at the time of the Weld Verification Study.

3.5 The Processing Manufacturing Engineer must complete
any revisions to the design documents, required as a result of
the Weld Verification Study.

3.6 The Divisional Welding Representative is responsible to
develop and maintain procedures for performing a Weld
Verification Study.

3.7 The Divisional Welding Representative is responsible to
provide training and support to sources performing Weld
Verification Studies.

4 VERIFICATION SOURCE RESPONSIBILITY.

4.1 The following facilities shall be available at the site of the
Weld Verification Study:

A. Electrical power of sufficient voltage that meets the
highest input voltage requirement for the given
power source.

B. Cooling water of sufficient volume to prevent over-
heating of welding equipment during the Weld Tool
Verification Study .

C. Welding Consumables for use during the Weld
Verification Study. The welding consumables shall
consist of the following:

1. Electrodes, wires and rods
2. Shielding gases and fluxes
3. Laser gases

D. Welding equipment replacement parts, i.e., contact
tips, shielding nozzles, tungsten, etc.

5 ARC/LASER WELDING VERIFICATION DATA
SHEET. %

5.1 The Arc/Laser Welding Verification Data Sheet ME-3809
is the GM form used for the Arc/Laser Welding Verification
Study. This form is to be completed at the time of the Weld
Verification Study and is to serve as a permanent record of sat-
isfactory completion.

52 The Arc/Laser Weld Verification Study Data Sheet is
divided into S parts; the Header, Process, Parameters, Checks,
and Approval.

5.3 The Header information is used to describe tools and
operations and provide document reference numbers. This sec-
tion should be completed by the Processing Manufacturing
Engineer prior the start of the Weld Verification Study.

5.4 The Process section describes information that generally
remains constant for a given weld. If there is a need to change
one of these variables during the process of making a weld it
should be noted by an asterisk and explained on the back of
the Verification Data Sheet.

© Copynght JULY 1995 General Motors Corporation All Rights Reserved

JULY 1995

PAGE 1

9683P

Documents


http://www.avadocuments.com/doc/gm-gm9683p-0
http://www.avadocuments.com/doc/gm-gm9683p-0

GM GM9L7??P 95 EE 900b379 0007320 9bc WH

GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Procedures

ARC/LASER WELDING

VERIFICATION STUDY

GM9683P

5.5 For arc welding the Parameter section describes the val-
ues of the amperage/wire feed speed, voltage, and travel speed.
For laser welding the Parameter section describes the values of
laser power, focal position, wire feed speed, and travel speed.

5.5.1 The purpose of this section is to document the weld
operating parameters used to perform the start, weld, and end.
Some suggested ranges weld parameters are shown in PED-
101. The welding parameters developed can serve as bascline
values to assist in development of production values. The
welding parameters should be made with production metal
whenever possible. Pilot metal or test coupons may be used
when production metal is not available to tune in the welding
equipment.

5.6 The purpose of the section entitled Checks is to prove
that the equipment can produce welds which meet the require-
ments of the Weld Study and the GM corporate weld quality
specifications:

GM4490M  Automotive Laser lap Welding Specification
GM4491M  Arc Spot, Plug and Slot Weld Specification
GM6122M  Automotive Arc Welding Specification

5.7 The Approvals section is used to indicate that the con-
cerned parties are in agreement with the results of the Weld
Verification Study. Signature shall include: the Processing
Manufacturing Engineer, a representative from the construc-
tion source, a Divisional Welding Representative, and a
representative from the using plant.

5.8 The back of the form may be used to elaborate on any
discrepancies found during the Weld Verification Study, or to
convey any additional information. An asterisk on the front of
the data sheet will indicate that the given item is explained fur-
ther on the back of the sheet.

5.9 The original completed Weld Verification Study Data
Sheet is to be retained by the using plant. A copy of the form
is to be filed by the Processing Manufacturing Engineer.
Record retention instruction for this and other welding docu-
ments can be found in Divisional Procedures.

6 DATA SHEET KEYS TO ENTRIES. The following
section details the key to entries for the Arc/Laser Welding
Tools Verification Data Sheet. The reference numbers used in
description match the block numbers on the sample verifica-
tion data sheet shown on Appendix A of this specification.

6.1 TITLE BLOCK INFORMATION.

6.1.1 Tool Number. Enter tool or fixture number. If no fix-
ture number applies, use the station number.

6.1.2 Assembly Name. Enter a brief description of the parts
being produced or the operation being performed.

Example: Plenum or Front Bumper Bar

6.1.3 Weld Study. Enter the weld study number of the
assembly being produced.

Example: 3WS-35339

6.1.4 Year and Program. Enter the year and program the
assembly is to be used in production.

Example: 1994 W

6.1.5 Construction Source. Enter name of construction

source.
6.1.6 Using Plant. Enter name of using plant.
6.2 PROCESS INFORMATION.

6.2.1 Weld Number. Enter the weld number as documented

on the weld study.

6.2.2 Torch # in Tool (Laser #). For arc welding enter the
weld torch # as identified in the tool. For laser welding enter
the laser generator model #.

6.2.3 Weld Sequence #. Enter the weld sequence number.

6.2.4 Weld Schedule #. Enter the program weld schedule
from which the weld parameters are defined.

6.2.5 Metal Combination. Enter each metal thickness and
coating. In the first space enter the metal that is the closest to
the welding torch, if two of the metals are of equal distance
enter the thinner of the two. Enter the remaining of the metal
in order.

6.2.6 Weld Process. Enter the abbreviation of the welding
process as shown below: -

GMAW ..ot Gas Metal Arc Welding
GTAW .....onvrvcriimenrienresiiraions Gas Tungsten Arc Welding
FCAW ....iririienenneerissessssensrensaine Flux Cored Arc Welding

Plasma Arc Welding
SMAW....cornircnnanesnnains Shielded Metal Arc Welding
LBW ..oniiineesnsurcroraresnssssssisessasassassnssssans Laser Beam Welding

6.2.7 Weld Application. Enter if the weld process is applied
robotic, manual or automatic.

6.2.8 Type of Joint. Enter the type of weld joint, i.e., lap,
plug, arc spot, etc.

6.2.9 Weld Position. Enter the position of the joint to the
weld torch, as shown below:

Flat
Horizontal
Vertical
Overhead

6.2.10 Weld Progression. Enter progression of the weld

torch, as shown below:

Backhand/Forehand
Push/Pull
Up/Down
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