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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

AUTOMOTIVE RESISTANCE PROJECTION WELDED STEEL
FASTENERS AND DRAWN ARC STUDS
GM6435M

1 SCOPE.

1.1 This specification applies to all resistance projection
welded steel fasteners, welded to low carbon steel, used in GM
automotive products. This specification also applies to Drawn
Arc Studs.

1.2 The purpose of this specification is to provide weld
acceptance criteria for resistance welded studs and nuts for
automotive products.

1.3 The application of the requirements of this specification
is mandatory unless a specific note on the engineering drawing
establishes different weld criteria.

1.4 Welds are considered nonconforming when they do not
meet the criteria of this specification. Products or components
found to be nonconforming must be discarded or repaired
using GM engineering approved procedures.

1.5 The welding source is responsible for establishing prac-
tices and test methods to assure that the criteria of this
specification are met.

2 REFERENCED STANDARDS.

GM1000M GM6122M

3 GENERAL REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, Restricted
and Reportable Chemicals.

3.2 All tests shall be conducted on production representative
parts. Visual inspection shall only be used as a method of
rejecting unacceptable welded fasteners. Absence of visual dis-
crepancies shall not be considered a criteria for final approval
of welds.

3.3 Setdown: The weld nut shall be set down so that the gap
between the nut and the adjacent part is no more than 20% of
its projection height (not to exceed 0.6 mm).

3.4 Welded fasteners shall be free from visually detected
cracks in the parent metal, cracks around the weld or cracks
visible within the weld.

3.5 Welded fasteners with threads shall be free of flash or
spatter on the threaded sections.

3.6 Parts being evaluated to the push-out load requirements
of this document are to be fixtured in such a way as to ensure
that the applied loads are directed to the welds and not the par-
ent base metal of the joined parts. The push-out load must be
applied normal to the plane of the attachment.

3.7 Parts being evaluated to the torque strength requirements
of this document must be tested without generating a load in
the threads of the nut.

4 WELDED STUDS.

4.1 Welded studs with projections underneath the head and
normally used in through-hole applications are considered satis-
factory provided the fastener meets the minimum push-out loads
found in TABLE 1, or meet the peel test requirements of 5.1.3.

4.2 Headless Welded studs shall be tested by bending the
stud 30° from the original axis. Welded studs are considered
acceptable when there is no evidence of failure at the weld
interface or excessive distortion occurs in the panel.

5 WELDED NUTS.

5.1 Welded Nuts are considered satisfactory provided the
weld nut withstands either:

5.1.1 Push-Out Loads found in Tables 2 - 5
5.1.2 or the Torque requirements found in Tables 2 - 5

5.1.3 or meet the following Peel Test Requirements: At least
63% of the projections shall meet the following requirement:
Nugget Existence: a projection weld that does not produce a
nugget is a nonconforming weld. When the fastener is pulled
from the parent material, a nugget will produce a hole in the
parent material, or cause the projection to break from the fas-
tener, or produce a post-welded projection height that is
greater than the pre-welded projection height (indicating that
the material transfer has occurred).

5.2 ROUND WELD NUTS. Round weld nuts are in the pro-
cess of being evaluated and the requirements will be published
in a revision to this document.

6 REPAIR.

6.1 Welded studs which are found to be unacceptable may be
repaired by removing them from the panel and replacing them,
The surface where the stud was removed shall be ground flush
prior to welding a replacement stud. In areas where parent
base metal has been pulled during stud removal, the holes shall
be welded per GM6122M using an appropriate filler metal and
subsequently ground flat. Nonconforming weld studs found on
painted parts shall be recoated after repair.

6.2 Welded nuts may be repaired by rewelding per
GM6122M using an appropriate filler metal. As a minimum,
the 2 opposite sides of square nuts or the 2 pair of opposite
faces of hexagonal nuts must be welded. Round nuts shall be
repair welded with 2 fillets covering 90° circumference located
opposite each other. Nonconforming weld nuts found on
painted parts shall be recoated after repair.

6.3 Weld studs or nuts repaired by arc welding shail be free
of spatter on the threads and show no evidence of distortion or
burn-through in the joined parts.

6.4 All repaired fasteners shall meet the applicable perfor-
mance requirements described in Sections 3, 4 and 5.
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7 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by GM Product Engineering as
meeting the requirements of this specification.

7.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

8 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect

to the initial samples approved by GM Product Engineering.
There shall be no changes in either formulation or manufactur-
ing processes permitted without prior notification and approval
by GM Product Engineering. Lack of notification by the sup-
plier constitutes grounds for rejection of any shipment. While
samples may be taken from incoming shipments and checked
for conformance to this specification, the supplier shall accept
the responsibility for incoming shipments meeting this specifi-
cation without dependence upon purchaser’s inspection.

9 GENERAL INFORMATION. This standard was origi-
nated by the Welding Task Group of the Metals TDG in
December 1996.

TABLE 1 - WELD STUD LOAD REQUIREMENTS

Weld Stud Size

Minimum Push-Out Load

Metric English ™) (Lbs)
4 8-32 4000 899
5 10 - 24 4500 1011
6 1/4 5000 1124
8 5/16 5500 1236
- 3/8 7000 1574
10 - 7000 1574
- 7/16 7800 1753
12 1/2 9000 2023

TABLE 2 - MINIMUM PUSH-OUT AND TORQUE REQUIREMENTS FOR TYPE AA (square), A (square/met-
ric), AM (small square), F (square piloted) WELD NUTS

Minimum Push-Out: N-(Ibs)
Nut Sizes Sheet Metal Thickness - mm (inches) Minimum Torque Strength
Metric 0.75 - 1.25 13-1.85 1.88-244 | 2.46-3.28 over 3.3 N-m
(English) (.03 -.05) | (.051-.073) | (.074-.096) | (.097 - .129) | (over.13) (in-1bs)
MS & M6 3430 5120 6890 8900 10 680 100
(10 & 1/4) (770) (1150) (1550) (2000) (2400) (885)
M8 3960 6140 8320 10 680 12 900 125
(5/16) (890) (1380) (1870) (2400) (2900) (1106)
M10 4800 7430 10 050 12 900 15 570 145
(3/8) (1080) (1670) (2260) (2900) (3500) (1283)
MI12 5200 8100 10 940 14 060 16 900 250
(7/16) (1170) (1820) (2460) (3160) (3800) (2213)
Mi4 5740 8900 12 010 15 570 18 680 295
(1/2) (1290) (2000) (2700) (3500) (4200) (2611)
M16 & M18 6980 10 410 14 680 18 680 22 690 360
(9/16 & 5/8) (1570) (2340) (3300) (4200) (5100) (3186)
M20 10940 16 900 23 130 29 580 35 590 450
(3/9) (2460) (3800) (5200) (6650) (8000) (3983)
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