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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

COLD ROLLED AND HOT ROLLED STEEL FOR THROUGH
HARDENING APPLICATIONS
GM6286M

1 SCOPE. This standard describes the requirements of
several types of cold rolled steel strip or hot rolled sheet or
strip used for through hardened and tempered mechanical
hardware parts such as levers, leaf springs, clips, cams, fork
bolts, sectors, etc.

1.1 To specify on engineering drawing state GM6286M then
SAE grade followed by either cold rolled strip or hot rolled
sheet or strip. Example: GM6286M, SAE 1030 Cold Rolled
Strip.

2 REFERENCED STANDARDS.

3 REQUIREMENTS.

3.1 STEEL MAKING PRACTICE. Steel furnished to this
specification shall be shall be silicon killed and processed
using a fine grain steel making process.

3.2 CHEMICAL COMPOSITION. The specific type to be
furnished for a given application shall be specified on the
Purchase Order by GM number and SAE callout correspond-
ing to the appropriate SAE chemical composition or as
indicated in Table 1. (Refer to SAE J403, Chemical
Composition of SAE Carbon Steel and SAE J409, Product
Analysis.)

SAE 1403 ASTM E18 ASTM A370
SAE J409 ASTM E45
SAE J419 ASTM El112
Grades Carbon Analysis Manganese Analysis
Ladle Check Ladle Check
SAE 1035 (Modified) NOTE 1 0.35 - 0.44 0.32 - 0.49 0.95 - 1.30 0.90 - 1.35
SAE 10B21 (Modified) NOTE 2 0.18 - 0.25 0.15- 0.29 0.80 - 1.20 0.76 - 1.24
SAE 10B30 (Modified) NOTE 2 0.26 - 0.34 0.23-0.38 0.80 - 1.10 0.76 - 1.14
NOTE I: Not standard SAE grades but are commercially available.
NOTE 2: Boron - .0005 min.
3.3 COLD ROLLED PRODUCT. The cold rolled steel strip 3.4 Hot Rolled Product. Material furnished shall be hot rolled

shall be furnished in one of the following conditions. The type
of Cold Rolled product shall be specified on purchase order.

3.3.1 Hard type. Very stiff, springy steel intended for flat
parts not requiring any cold forming.

3.3.2 Soft type - annealed. Intended for moderately severe
cold formed parts requiring low hardness. Steel of this type is
annealed at finish thickness, producing a uniformly ductile
product, free of residual stresses, having a uniform ferrite and
pearlite microstructure.

3.3.3 Soft type - intermediate hardness. Intended for parts
where an as received hardness range is required. The maxi-
mum hardness of this type will be greater than the annealed
condition. The steel is produced by rolling after final annealing
or by varying the annealing treatment or both.

3.3.4 Spheroidize type - Intended for severely cold formed
parts requiring maximum ductility. In spheroidized annealing
the pearlite is transformed into randomly dispersed spheroids
of iron carbide in 2 matrix of ferrite. Commercial practice pro-
duces a microstructure that is 90% minimum transformed from
pearlite to iron carbide.

NQTE: Various fabrication processes such as fine blanking
may require more stringent requirements of pearlite tolerances.
This will be will be specified on the Purchase Order.

to final gage in the form of sheet or strip depending on the
requirements of the application. In some cases where the mate-
rial must meet restricted dimensional tolerances the steel is hot
rolled to near final gage and then cold rolled to achieve dimen-
sional requirements. The product type, sheet or strip, and
whether coils or cut lengths are to be furnished shall be speci-
fied on the Purchase Order.

3.4.1 As Hot Rolled. Unless otherwise stated on the Purchase
Order, the hot rolled sheet or strip product rolled to final gage
shall be shipped without further rolling or heat treatment. The
finishing temperature of this product shall be above the critical
so that no residual cold work from hot rolling is present. Due
to differentials in cooling rate of the hot rolled steel coil, some
non-uniformity in hardness from end to end and edge to edge
is expected.

3.42 Box Annealed. When a more uniformly ductile product
is required for forming than can be furnished in the as hot
rolled condition, the steel shall be specified as box annealed.
Box annealing produces a uniformly ductile product, free of
residual stress, having a uniform ferrite and pearlite micro-
structure.

3.43 Spheroidized Annealed. When maximum ductility is
required for forming, a spheroidized annealed product shall be
specified. In spheroidized annealing the pearlite is transformed
into randomly dispersed spheroids of iron carbide in a matrix
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of ferrite. Commercial practice produces a microstructure that
is 90% minimum transformed form pearlite to iron carbide.

3.4.4 Special Quality. If the hot rolled product requires spe-
cial properties or dimensions, these must be negotiated on an
individual basis, and specifically stated on the Purchase Order.

NOTE: Special quality is applicable where special flatness tol-
erances are required to meet product requirements. The
tolerances are achieved by cold rolling the hot rolled product
and/or giving it a final light skin pass. If the steel requires an
intermediate heat treatment between hot rolling and the final
skin pass, either the box anneal or spheroidized anneal must be
specified on the Purchase Order in addition to the special qual-
ity requirements.

3.5 FORMABILITY AND MECHANICAL PROPERTIES.

3.5.1 Cold Rolled - The hardness of the steel to be furnished
shall conform to the cold rolled carbon steel strip requirements
in AISI Steel Products Manual for each grade, type and thick-
ness combination.

3.5.2 Hot Rolled - Typical hardness is in the range of HRB
70 to 90 (when tested per ASTM E18) with the annealed prod-
ucts having the most uniform and lowest average hardness.

3.5.3 Steel furnished for applications where bending or form-
ing is performed shall meet the following bend test
requirements. Bend test shall be performed per ASTM A370.
The material shall be able to bend 180 degrees in any direction
at room temperature without cracking over a radius as per
Tables 1 and 2.

3.6 FINISH.

3.6.1 Cold Rolled - Unless otherwise specified, material will
be fumished with a No. 2 regular bright finish.

3.6.2 Hot Rolled - Material will be furnished with a pickled
and oiled finish unless specified otherwise.

3.7 METALLURGICAL AND MICROSTRUCTURE.

No specific hardenability limits are specified for material fur-
nished to this specification. However, the grade of steel
selected for a given application is commensurate with the
hardenability requirements of the final product and material
conforming to the chemistry of the grade specified is readily
capable of meeting these requirements.

3.7.1 Banding is usually present in the microstructure of hot
rolled steel grades, and is not considered objectionable unless
it adversely affects the normal hardenability of a given grade
of steel. Care should be exercised in the steel making practices
to keep banding to a minimum.

3.8 Decarburization. Material furnished must not exceed the
following decarburization limits:

3.8.1 Total Decarburization - 1% of metal thickness per side
maximum.

3.8.2 Total and Partial Decarburization - 2.5% of metal thick-
ness per side maximum.

3.8.3 The limits above refer to Type 1 and Type 2 decarbur-
ization as defined by SAE J419(and tested per microscope
method). Type 3 decarburization is acceptable, but it should be
kept to a minimum and should not exceed 2.5% of metal thick-
ness per side.

3.9 GRAIN SIZE. Unless otherwise specified, material fur-
nished shall be made using a fine grain size practice which
provides a grain size of ASTM #5 or finer when tested per
ASTM E-112.

TABLE 2 - BEND TEST FOR COLD ROLLED

Type Bend Test
Hard Not applicable
Soft with Intermediate Negotiable
hardness
Soft Annealed and
Spheroidized

up to 1.50 mm thickness

1.50 - 2.30 mm thickness | 180° bend at 2T radius

over 2.30 mm thickness 90° bend at 1T radius
NOTE: ‘T’ is the thickness of material.

180° bend at 1T radius

TABLE 3 - BENT TEST FOR HOT ROLLED

Type Bend Test
Hot Rolled 1T
Box and Spheroidized Annealed 12T
Special Quality Negotiable

3.10 METAL CLEANLINESS. Material furnished shall be
sound and free of pipe and laminations commensurate with
special soundness quality steel. It is preferred that steel fur-
nished have a level of cleanliness equal to or better than
ratings A3T, B2T, C3T and D3T as established by ASTM E-
45, Method A.

3.11 DIMENSIONAL TOLERANCES. AISI standard toler-
ances for thickness, width, length, and camber shall apply
unless otherwise specified. If product or process requirements
dictate, narrower tolerances may be specified within industry
capabilities.

3.12 EDGES. A cut edge shall be furnished 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 the materials engineering
department as meeting the requirements of this specification.
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