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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

RESISTANCE SPOT WELDING CONTROL PROCEDURE
GM9621P

1 PURPOSE.

1.1 This procedure defines process control requirements for
sources of GM welded products. The process control proce-
dure of each GM Group/Division must reference and be
consistent with this document.

1.2 In this procedure, the term source applies to all manu-
facturers, of GM welded products.

2 GENERAL.

2.1 Automotive structures experience many varying condi-
tions of use. As technology has advanced designs and
structures have evolved to meet these conditions.

2.2 Weld quality can be achieved by controlling the signifi-
cant variables in the welding process. Many process variables
are recognized and considered in the product design, tooling,
and equipment.

2.3 The behavior of materials and structures under dynamic
loading conditions is documented in technical literature. That
information should be applied to resistance welded structures
by those seeking to evaluate the dynamic performance of
vehicles.

2.4 Only quasistatic tests and evaluations are described.
Application of the methods described in this procedure for
other uses, such as post crash assessment, may lead to an
erroneous conclusion.

3 SCOPE. This procedure applies to all resistance spot
welds in a vehicle.

4 RESPONSIBILITY.

4.1 The product engineering function is responsible for
defining the weld structural requirements of a vehicle.
Product engineering is required to approve spot weld pattern,
size, quantity, location, and GMPCP (key product character-
istic) designation. Weld product acceptance criteria is to be
consistent with Automotive Resistance Spot Welding Specifi-
cation, GM4488M. Product engineering must ensure that this
information is communicated to downstreamn functions.

4.2 The manufacturing engineering function is responsible
for evaluating the product design for manufacturability.
Manufacturing engineering must define the process, type of
tooling, and operation sequences to manufacture the product.
Process must install the exact number of welds specified
regardless of the quantity tolerance of the specification. These
activities must be consistent with written procedures.

4.3 Sources must adhere to the weld product specifications
approved by product engineering and the weld process
requirements defined by manufacturing engineering. Product

engineering must approve any variance from product specifi-
cations. Variance from process requirements must be in
agreement with written procedures.

5 COMMUNICATION.

5.1 Product specifications and manufacturing requirements
must be communicated to the source. The communication
system must be defined in GM Group procedures.

5.2 The source is to develop and maintain written instruc-
tions for personnel who can affect, assure, and verify
conformance to weld product specifications or process re-
quirements. A system must be in place to insure a review of
instructions with each operator. This must be done on a
regular basis and when changes in mstructions occur.

6 PROCESS EVALUATION.

6.1 Weld Tool Verification Study. The procuring manufac-
turing engineering function must verify thar new, as built,
tooling agrees with the design. The study must be performed
to assure the tool is able to produce welds as specified. Any
weld tooling revisions necessitated by this study must be
completed and tool design documents updated. The study
includes recording tooling information and a preliminary
weld schedule for each welding operation. The weld tool
verification process must be described in written procedures.

6.2 Weld Tool Information Sheet. Each source must prepare
a Weld Tool Information Sheet(s) for each welding operation.
Tool component identification and process parameters must
be recorded. These should be based on the Weld Tool
Verification Study, the results of process testing, production
experience, and engineering input. Requirements for the Weld
Tool Information Sheet(s) must be defined in written proce-
dures. Typically, this includes information such as:

a. Weld gun number

b. Weld controlier number

c. Engineering document reference (Weld ID)

d. Shank and electrode identification

e. Governing metal thickness for process set-up

f. Number of welds specified

Weld schedule number
h. Required fused diameter (button)
i. Required gun force (range)

j- Required weld current (range)
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k. Weld controller information (as applicable, for each
sequence):

Squeeze (number of cycles)

Slope information (cycles, initial, and final percent
heat)

Weld (cycles, percent heat or current, number of
pulscs)

Hold (number of cycles)

Stepper information (number of welds at each step
and percent heat)

l. Recommended electrode dress/change frequency.

6.3 Weld Gun Qualification. Each weld gun must be
qualified. A gun is considered qualified when it meets the
following requirements:

a. The gun produces welds on production parts to
specification and,

b. The gun operated within the parameters documented
on the Weld Tool Information Sheet(s).

6.4 Process Monitoring. The source must monitor the
process to assure that each gun is operating per the Weld Tool
Information Sheet. The purpose of this monitoring is to detect
variance and adjust the process before the product is
adversely affected. The results of this monitoring must be
recorded. Parameters outside prescribed limits must be
adjusted accordingly. Whenever the process is adjusted,
affected welds are to be evaluated to verify the adjustment
was effective.

6.4.1 Visual Evaluation of Equipment. Some weld process
variations can be detected through a visual check of the
equipment. These checks can detect conditions which may
cause welds to vary from engineering specifications. Visual
evaluation of equipment should include items such as:

Cable connections

Cable wear

Tip alignment and wear

Weld coolant system flow, cooling, etc.
Operation of clamps and locators

Air and water leaks

Weld controller settings

6.4.2 Process Parameter Measurement. Some weld process
parameters can only be verified through measurement. These
measurements should be the same as those taken during weld
gun qualification. These may include:

Weld gun force

Weld current

Weld time

Resistivity or impedance

6.5 Planned Maintenance. The source shall have a planned
maintenance program defined in a written procedure.

7 PRODUCT MONITORING.

7.1 The source must have a product monitoring program for
welds they install. The purpose is to assure that the process
control system is effective. This program must include both
visual and physical evaluation of the product to engineering
specifications. The program must be described in written
procedures.

7.1.1 Visual Evaluation - Some weld variations such as
quantity, edge welds, location/spacing, holes, cracks, distor-
tion, and indentation can be detected visually. Acceptance
must be consistent with product specifications. Each plant
should establish process adjustment criteria. Locally devel-
oped samples may be used to determine when process
adjustments are to be made for distortion or indentation.

7.1.2 Physical Evaluation - Some weld variation can only be
detected by a physical evaluation. Welds must be evaluated
regularly as soon as feasible after the completion of the
welding operation. This minimizes the amount of suspect
stock when a discrepant weld is detected. Physical evaluation
must included destructive testing on a regular basis. Discrep-
ancies detected by this evaluation must be recorded. The
methods are as follows:

a. Destructive Test. This test consists of forcing a
specified tool into the lap on each side of the weld
being tested until the metals separate. A weld satisfies
this test if its measured nugget size or average button
diameter is equal to, or larger than, the product
engineering specification. Locally developed
borderline samples which have been approved by
product engineering may also be used as the
acceptance criteria. Destructively tested stock must

be scrapped.

b. Nondestructive Evaluations.

Deformation. A specified tool is forced into the lap on
each side of the weld being evaluated. The weld is
considered acceptable when the base metal begins to
yield. The weld is unacceptable when it is undersized
or not fused. This evaluation must be carefully
interpreted when applied to coated steels because, in
the absence of weld fusion, fused zinc may resist
relatively high separation forces. The evaluated
material must be scrapped or repaired.

c. Other. Other test or evaluation methods may be used
provided the method and the operator are proven to
be effective by a measure of agreement study (as
follows).
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