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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

HIGHER STRENGTH, DENT RESISTANT STEEL FOR OUTER PANELS
AND STRUCTURAL APPLICATIONS
GM6093M

1 SCOPE. This specification covers the requirements for
higher strength and dent resistant cold rolled and zinc coated
cold rolled low carbon steel sheet for outer panel and structural
applications.

1.1 The specification includes 4 grades (strength levels) and
2 types of steel (bake hardenable and nonbake hardenable).
The grade and type of steel specified for an identified part
should be based on part requirements (configuration and
strength), as well as formability. Material selection should also
take into consideration the amount of strain induced by form-

ing and the impact strain has on strength achieved in the
finished part.

1.1.1 Grade levels correspond to minimum as received yield
strengths. The grades 180, 210, 250 and 280 can be specified.
Additionally, two types are also available: Type A, which is
non bake hardenable and Type B, which is bake hardenable
(see Table 1). NOTE: The minimum as received yield strength
for the 210 grade is 200 MPa,

1.1.2 For purposes of this specification, bake hardenable
steels are defined as those products which gain at least 65 MPa
in yield strength (longitudinal direction), after 2% prestrain
and baking @ 175°C for 30 minutes.

1.1.3 For purposes of this specification, the as received yield
strength, the minimum yield strength after 2% strain and bake
and n-value are the only mechanical requirements of this spec-
ification (see Table 1). Other mechanical properties are
included for information only.

NOTE: While the as received yield strength and the minimum
yield strength after 2% strain and bake may be used to esti-
mate a panel’s dent resistance, it should be noted that the yield
strength after baking is dependent upon the baking tempera-
ture, time at temperature and amount of prestrain. Processes
which do not meet these values may result in yield strengths
which differ from those indicated by this specification. This
may be especially true of the Type B (bake hardenable) steels.

1.2 The grade and type of material must be specified on the
drawing and purchase order. The material call-out shall include
the specification number, immediately followed by the grade
and type, for example: GM6093M 210A. If GM6093M is
specified on a detailed drawing without a type specified, Type
A shall be considered as the default material,

1.3 If the material is to be precoated with electroplated zinc,
then GM6201M and the coating weight shall be specified on
the part print as well as GM6093M. For example: GM6093M,
Grade 210, Type A, galvanized to, GM6201M (60G60GE).
Some grades may also be available with hot dip zinc coatings;
for example: GM6093M Grade 210 Type A, galvanized to
GM6185M (70G70GU). Consult Materials Engineering before
specifying a hot dip zinc coating for any material grade in this
specification.

2 REFERENCED STANDARDS.

GM1000M GM6201M ASTM ES517
GM3624M GM9769P ASTM E646
GMé6180M 9984001

GMé6185M ASTM A370

3- REQUIREMENTS.

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

3.2 BASE METAL. Steel furnished to this specification shall
be a cold rolled low carbon killed steel. The chemical compo-
sition shall be capable of achieving the desired properties for
the specified grade and type. At the time of qualification the
supplier must fumnish the chemical composition range that will
be furnished on a production basis. The supplier shall not
change the chemical composition range limits without qualifi-
cation of the new range.

3.3 MECHANICAL PROPERTIES (ASTM A370).

Steels furnished to this specification shall conform to the val-
ues shown in Table 1. NOTE: The strain hardening exponent,
n-value, shall be determined per ASTM E646 by the slope of a
best fit line between 10% and 20% strain on the stress strain
curve. Plastic strain ratio, r value, shall be determined at 17%
strain per ASTM ES17.

3.4 FORMABILITY. The material furnished to the respec-
tive grade and type should be able to be fabricated into an
identified part, as agreed between the purchaser and supplier.
On an individual part basis r values may be specified with
mutual agreement between the purchaser and supplier.

3.5 WELDABILITY. The resistance spot weld behavior of
coated and uncoated sheet steel shall be determined by the test
procedure defined in the Weld Quality Test Method Manual
(AZ-017-02295 1.0C RI) published by the Standardized
Welding Test Method Task Force, Auto/Steel Partnership.

3.6 ADHESION. Steel must meet the adhesive compatibility

requirements (GM3624M) as agreed upon by the supplier and
purchaser.

3.7 SECONDARY WORK EMBRITTLEMENT. All materi-
als supplied to this specification shall be determined to be free

of secondary work embrittlement as agreed upon by the pur-
chaser and supplier.

3.8 SURFACE CHARACTERISTICS.

3.8.1 Surface Coating. For applications that require electro-
plated or hot dip zinc coatings, the coating must meet the

weight and performance requirements specified in GM6201M
or GM6185M.
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3.8.2 Surface Treatment. All steel furnished to this specifica-
tion shall be coated with materials which meet the
requirements of 9984001 for mill oil and corrosion preventive
compounds and edge coatings, if applicable.

3.8.3 Surface Texture. Surface texture of the material fur-
nished to this specification shall meet the requirements of
GM6180M for all exposed (E) applications, unless otherwise
specified. The steel shall be free of stretcher strains and orange
peel.

3.8.4 Surface Paintability. The surface of the furnished mate-
rial shall be capable of achieving a high quality zinc phosphate
conversion coating (per 9984001) and subsequent superior
paint adhesion performance properties.

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until preliminary technical approval
by the Sheet Metal Specialists Team has been obtained.

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 the Sheet Metal Specialists
Team. There shall be no change in either formulation or manu-
facturing processes without prior notification and approval of
the Sheet Metal Specialists Team. 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
shail accept the responsibility for incoming shipments meeting
this specification without dependence upon purchaser’s inspec-
tion.

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 the Sheet Metal
Specialists Team, per GM9769P, as meeting the requirements
of this specification. Qualification to this specification is not
required for purchased parts unless otherwise specified by the
purchaser. Sources are available through the on-line MATSPC
System.

7 REFERENCED DOCUMENTS. Auto/Steel
Partnership Weld Quality Test Method Manual, AZ-017-02295
1.0OC RI.

8 GENERAL INFORMATION. This specification was
first issued in March 1990. The latest revisions include:

Rev Date Description
A 2/96 | Complete Revision
B 5/96 | Editorial Changes

TABLE | - MECHANICAL PROPERTIES

2% Strain & Bake
Aim Min Typical TE, % Typical Min Yield Strength
Grade Type Yield Yield* | Tensile | Typical n r n-value* | Minimum*| Typical
180 A 200 180 350 40 0.22 1.7 0.20 215 235
180 B 200 180 330 39 0.21 1.6 0.19 245 265
210 A 230 200 375 38 0.21 1.7 0.19 235 255
210 B 230 200 350 37 0.19 1.5 0.17 265 305
250 A 270 250 400 36 0.20 1.5 0.18 285 305
250 B 270 250 370 35 0.18 1.4 0.16 315 345
280 A 205 280 430 36 0.18 1.4 0.16 315 335
280 B 295 280 410 35 0.17 1.1 0.15 345 375
*Designates Specification Requirement
NOTE 1: GM6093M Grade 210, Type A was formerly GM6093M Type L,
NOTE 2: GM6093M Grade 250, Type B was formerly GM6093M Type 1l.
Type A: Nonbake hardenable steel
Type B: Bake hardenable steel
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