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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

ELECTRICAL RESISTANCE WELDED STEEL MECHANICAL TUBING
GM4396M

1 SCOPE. This specification covers the requirements of
electrical resistance welded steel tubing. The tubing furnished
shall be used in the manufacture of mechanical and structural
parts. Suffixes to basic GM number are used to specify the
manufacturing processes and mechanical requirements shown
under 3.3. Example: GM4396M Type I (Grade A).

1.1 The type shall reflect the manufacturing process used to
produce the product.

1.1.1 Type I tube are post heat treated products. Tubes are
formed from steel strip, welded into a tube and then heat
treated to final mechanical properties.

1.1.2 Type II tubes are pre-heat treated products. Tubes are
formed from pre-heat treated steel strip of the final mechanical
properties and then welded into a tube without additional heat
treatments.

1.2 The grade shall reflect the chemistry and mechanical
properties of the finished products for their respective types.

1.3 If type and/or grade are not specified then Type I, Grade
A is to be supplied to this specification.

2 REFERENCED STANDARDS.

GM6249M
9984001

ASTM A370
ASTM AS513

3 REQUIREMENTS.

3.1 CHEMICAL COMPOSITION. The steel furnished to
this specification shall be an alloy or low carbon martensite
steel capable of meeting the mechanical properties when pro-
cessed.

3.1.1 The steel shall meet one of the following compositions
as indicated by type and grade specified on engineering draw-
ings:

Chemical Type I Type 11
Composition [ Grage A Grade A Grade B
Carbon 0.20-0.26 0.23.0.26 0.18-0.20
Manganese 1.00-1.35 0.20-0.60 0.20-0.60
Silicon - - -
Phosphorus 0.030 max 0.020 max 0.020 max
Sulfur 0.010 max 0.025 max 0.025 max
Chromium - - -
Molybdenum - - -
Boron .0005-.0030 - -

3.1.2 Chemical analysis shall be performed by analytical pro-
cedures as published by ASTM or other methods of proven
equivalent accuracy.

3.2 QUALITY.

3.2.1 The steel tube furnished, must meet the chemical and
mechanical requirements of this specification to ensure the
required product quality.

3.2.2 Tubing shall be made by electrical resistance welding
and shall be manufactured by roll forming to the desired shape
and dimension. Post forming thermal treatments are required
for Type I product to provide required mechanical properties.
Mechanical properties are provided in the steel prior to form-
ing for Type II products.

3.2.3 The tubing furnished to this specification shall be free
from laps, cracks, seams or other defects which could be detri-
mental to the fabricated part. The weld shall be uniform,
metallurgically sound and free from injurious defects such as
voids or foreign material which could be detrimental to the
final product.

3.2.4 Type I tubing prior to heat treatment and Type II tubing
after processing must meet the requirements of ASTM A513
with Sections S6 and S8.

3.3 MECHANICAL REQUIREMENTS. The steel tube fur-
nished shall meet the following mechanical properties (when
tested per ASTM A370):

Mechanical Type 1 Type I
Properties Grade A | Grade A | Grade B
Ultimate Tensile 1475 min | 1500 min | 1300 min
Strength (MPa)
Yield Strength 1170 min | 1410 typ 1230 typ
(MPa)
Total Elongation (in | 10% min 3.5 min 3.5 min
50 mm)

3.4 SURFACE REQUIREMENTS. The tubing furnished to
this specification shall have a uniform smooth surface finish.
Tubes shall also be coated with a light film of oil in conform-
ance to specification 9984001 unless otherwise specified on
the purchase order.

3.5 WELDABILITY. Material furnished in accordance with
this specification shall be arc fusion weldable as determined by
Materials Engineering.

3.6 DIMENSIONAL TOLERANCES. Unless otherwise
specified on the part print, the tolerances specified in ASTM
AS513 shall apply.

3.7 TEST REPORTS. A test report, representative of mate-
rial shipped, with chemical analysis and mechanical properties,
shall be furnished to the purchasing plant.

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production

© Copyright AUGUST 1993 General Motors Corporation All Rights Reserved

AUGUST 1993

PAGE 1

4396M

Documents


http://www.avadocuments.com/doc/gm-gm4396m-0
http://www.avadocuments.com/doc/gm-gm4396m-0

6M G6M4396M 93 IR 9006379 0008355 079 WM

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

ELECTRICAL RESISTANCE WELDED STEEL MECHANICAL TUBING
GM4396M

samples have been approved by engineering as meeting the
requirements of this specification.

4.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted
with any new submissions or where a composition change has
occurred.

5 INSPECTION AND REJECTION. Al 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 engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier 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 specification without depen-
dence upon purchaser’s inspection.

6 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by engineering as

meeting the requirements of this specification. Sources are’

available through the on-line System.

7 GENERAL INFORMATION. This standard is an
Electrical Resistance Welded version of GM6249M and origi-
nated by CLCD in March 1993 and approved by the Metallic
Committee in June 1993.
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