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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

LOW CARBON HOT AND COLD ROLLED SHEET STEEL FOR CASE
HARDENING APPLICATIONS
GM6285M

1 SCOPE. This specification describes the requirements
for a grade of low carbon hot rolled steel sheet, or low carbon
cold rolled sheet steel either semikilled or killed. This material
will be used for parts that are to be case hardened after fabrica-
tion. The steel is specially stabilized to minimize grain
coarsening in cold worked areas of the parts during heat treat-
ment, and has low hardenability 1o produce parts with ductile
core properties.

1.1 When specifying material state the GM number followed
by either hot rolled steel sheet or cold rolled steel sheet.

2 REFERENCED STANDARDS.

GM4484P
ASTM E18

ASTM E45
ASTM El112

3 REQUIREMENTS.

3.1 QUALITY. The quality, bend properties and finish
requirements of the steel furnished to this specification shall be
as specified on the Purchase Order. Under no circumstances
should rimmed or capped steel be furnished to this specifica-
tion.

3.2 METALLURGICAL ASPECTS,

3.2.1 Grain Size and Grain Coarsening. The steel furnished
to this specification shall be very fine grained (ASTM #8 or
finer) and must not be susceptible to excessive grain coarsen-
ing as a result of cold working and heating to an austenitizing
temperature of 815 C and holding for a length of time up to 2
h which may be necessary to impart the required case.

After heat treating under time and temperature conditions indi-
cated, parts fabricated and case hardened from this steel must
not exhibit a grain size in excess of ASTM #4 in any cold
worked region or at a sheared edge.

NOTE: Due to the sensitivity of cold rolled niobium stabilized
steel to grain coarsening under certain conditions the cold
rolled steel must be case hardened at 815 C or above.

3.2.2 Hardenability. The steel furnished to this specification
shall have low hardenability. Specimens austenitized at up to
870 C and water quenched shall not exhibit core hardnesses in
excess of HRB85. (Reference ASTM E18 and GM4484P)

3.2.3 Metal Cleanliness. Material furnished shall be sound
and free of pipe and laminations. It is preferred that steel fur-
nished have a level of cleanliness equal to or better than
ASTM ratings A3T, B2T, C3T, and D3T when tested per
ASTM EA4S, Method A.

3.3 DIMENSIONAL TOLERANCES. ASTM AS68M stan-
dard tolerances for thickness, width, length and camber of the
product type specified shall apply unless otherwise specified.

If any product or process requirements dictate, narrower toler-
ances may be specified within industry capabilities.

3.4 EDGES. A slit or cut edge shall be furnished unless oth-
erwise specified on the Purchase Order.

3.5 The following requirements must be tested on an individ-
ual lot basis to certify conformance to the specification.

3.5.1 Chemical Composition. The ladle chemistry of the
steel furnished to this specification shall conform to the fol-
lowing analysis:

Element Mass %
Carbon 0.07 t0 0.12
Manganese 0.25 to 0.50
Phosphorus 0.040 max
Sulfur .0.050 max
Niobium 0.005 min, 0.01% Desirable
Aluminum 0.010 min, 0.025% or More Desirable

For material used to produce severely formed parts, treatment
for inclusion shape control may be necessary.

Check analysis tolerances apply to this grade as shown in
ASTM AS568M. Chemical analysis shall be performed by ana-
lytical procedures as published by ASTM or other methods of
proven equivalent accuracy.

3.5.2 Hardness. This material is available in the hot rolled or
cold rolled condition with a maximum hardness of HRB&5
with typical ranges of HRB70-8S. Specific hardness depends
on the application and should be negotiated between the sup-
plier and the purchaser.

A maximum amount of 10% cold reduction of the hot rolled
steel furnished to this specification is permissible for thickness
control unless otherwise specified on the Purchase Order.

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

5 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 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
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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 Material File under this specification

number have been qualified by engineering as meeting the
requirements of this specification.

7 GENERAL INFORMATION. This standard originated
by the Metallic Committee was revised from FBMS 16-118 &
16-119 and issued in July 1989,
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