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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Procedures

SHEET STEEL QUALIFICATION PROCEDURE FOR UNCOATED
AND COATED, CARBON AND HIGH STRENGTH STEEL
GM9769P

i SCOPE. This procedure defines the process and
requirements a steel producer must meet to qualify their steel
products and processing lines. Technical approval is required
to supply to General Motors these materials defined by GM
Engineering Materials and Process Standards.

1.1 The intent of this procedure is to obtain information to
ascertain a steel producer’s ability to produce and supply steel
that meets the requirements of GM. Emphasis is placed on the
steel producer’s ability to supply a uniform and consistent
product. Some material characteristic and attribute data are
requested for qualification purposes even though they are not
requirements of the specific GM Standard.

1.2 An additional intent of this procedure is, through a plant
try out, to ascertain the ability of this sheet steel to be formed,
welded, bonded, cleaned, and painted in GM manufacturing
and assembly operations.

2 REFERENCED STANDARDS.

GM1000M GM640SM ASTM A370
GM3624M GM9052P ASTM A653
GM6093M GM9073P ASTM A917
GM6178M GM9537P ASTM B571
GM6180M GM9613P ASTM E45
GM6185M GM9733P ASTM El12
GM6201M 9984001 ASTM E517
GM6208M 9984065 ASTM E646
GM6218M ASTM A90 QS-9000

3 REQUIREMENTS. Testing requirements of this proce-
dure are based on base metal substrate type (low carbon or
high strength steel), the coating type (electrogalvanized, hot
dip galvanized, or aluminized), coating alloy (free zinc, zinc
alloy, or aluminum alloy), exposed or unexposed surface, or
existing or new processing line. For initial approval, the steel
producer must furnish information for each grade/coating
designation/processing line combination desired for approval.
GM requires that all suppliers adhere to the fundamental qual-
ity systems requirements of QS-9000. Suppliers choosing
other approaches must be able to show that their quality sys-
tems meet the intent of QS-9000.

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 Requirements for qualification of uncoated and coated
steel per, GM6093M, GM6178M, GM6185M, GM6201M,
GM6208M, or GM6409M exposed and unexposed quality
from a specific processing line, are defined in Table 1 and
Table 2. Also defined are testing requirements for an approved
processing line suppling new base metal or new higher
strength grades.

3.2.1 The testing and reporting required under this procedure
is the responsibility of the company desiring to be qualified.

Test data are to be compiled in a booklet form and presented to
the GM Sheet Metal Specialist Team. Test report is to be writ-
ten in English and data are to be reported in metric units.

3.2.2 The Sheet Metal Specialist Team will review these data
and decide on technical approval. :

3.3 APPROVAL PROCESS.

3.3.1 This technical approval process can be initiated by
General Motors World Wide purchasing (GMWWP) establish-
ing a commercial need or the steel producer establishing a
technical need within GM for specific products. GMWWP
shall request, in writing, the support of the GM Sheet Metal
Specialist Team to obtain technical approvals for the steel pro-
ducer.

3.3.2 A currently approved steel producer can establish a
technical need. The steel producer shall inform the Sheet Metal
Specialist Team in writing and request approval of a new or
modified material or process they wish to supply or use. The
request shall indicate which GM Standard it applies.

3.3.3 When written communication is received by the Sheet
Metal Specialist Team, a team member will be assigned as the
Champion. This Champion will interface between the steel
producer and GM on all steel technical issues during the
approval process. The Champion will represent the Sheet
Metal Specialist Team and the GM technical community as a
GMWWP team member when visiting potential sheet steel
suppliers. The Champion will attend all GMWWP meetings
and plant visits where technical issues and requirements are
discussed.

3.3.4 The Sheet Metal Specialist Team will review and evalu-
ate the test data submitted by the steel producer and
information obtained by the Champion, Within 6 wecks after
receiving all the data, a decision will be rendered on granting
preliminary technical approval. Full technical approval will be
given pending a successful plant trial. The Team will inform
GMWWP in writing and GMWWP will inform the steel pro-
ducer accordingly.

3,4 REQUIRED TESTING. Data from the test requirements
shown in Table ! and Table 2 and defined here must be
received from the steel producer to satisfy the requirements of
this procedure. All testing is to be done by the steel producer
and shall be based on an A/B comparison between the new
material and a cumently approved material. If a steel has not
been previously approved, the Champion will assist in provid-
ing an appropriate material for the A/B comparison.

3.4.1 Chemical Analysis of base steel.
analysis of sampled location in coil.

Ladle analysis or

3.4.2 Mechanical Property histograms including mean, range,
and standard deviation values for yield strength, tensile
strength, % total elongation, % uniform elongation, hardness,
R value, and n & K value are required. Tension testing per
ASTM A370 shall be determined for 3 directions at edge cen-
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ter edge locaticn in the coil. Strain hardening exponent, n
value, and strength coefficient, K, shall be determined per
ASTM E646 by the slope of a best fit line at 10% and 20%
strain on the stress strain curve and at 10% and ultimate
strength for high strength and high strength low alloy steel.
Plastic strain ratio, R value, shall be determined at 17% strain
per ASTM E517. Data shall consist of a minimum of 40 mea-
surements for each property taken from at least 20 coils while
the process is operating in statistical control.

3.43 Microstructure analysis of the base steel is required in
one location in both longitudinal and transverse direction,
500X and 1000X magnification. A microstructure in the trans-
verse direction, 500X and 1000X magnification, showing the
plated edge of the galvanized or aluminized sheet shall be pro-
vided. Cleanliness and inclusion content per ASTM E45,
Method D and grain size per ASTM E112 must be reported.

3.4.4 Thickness Characterization. Sheet thickness shall be
measured at the centerline and at 25, 50, 100, 150 and 200 mm
from each trimmed edge. These thickness measurements shall
be reported along with the width of the trimmed sheet and
location in the coil from where the measurements were taken.
Data shall consist of thickness measurements from at least 20
coils while the process is operating in statistical control.

3.4.5 Coating mass shall be determined per ASTM A90 at
one coil position edge center edge location tested by weigh
strip weigh method.

3.4.6 Coating mass variability requirement is a measure of
coating line capability. Provide a coating mass histogram for
each coil side including mean, range, and standard deviation
values. Data shall consist of a minimum of 20 coils while the
process is operating in statistical control.

3.4.7 Coating adhesion evaluated by bend test at edge center
edge location in test coil per GM9052P and ASTM B571,
ASTM A917, and ASTM A653.

3.4.8 Coating analysis to consist of photomicrograph of coat-
ing at 500X and 1000X, coating chemical analysis at surface,
bulk and base metal interface, and surface morphology (1000X
SEM). Test location to be center of coil width.

3.49 Surface texture Ra and PPI shall be determined at top
and bottom of the sheet at edge center edge location per
GM6180M. The steel shall be free of stretcher stains and
orange peel.

3.4.10 Zinc crystal orientation is determined as shown in
Appendix A.

3.4.11 Zinc blister requirements are determined per
GM6201M.

3.4.12 Lubricant Approval. All lubricants or fluids applied
to the surface of the steel sheet by the steel producer or proces-
sor shall be GM approved per 9984001, This is required to
assure that all applied lubricants/fluids are compatible with and
can be removed by the paint process cleaning systems.

3.4.13 Adhesive Bondability. This steel shall meet the adhe-
sive compatibility requirements of GM3624M.

3.4.14 Phosphateability and paint appearance evaluation per
9984001 shall be determined as shown in Appendix B.

3.4.15 Weldability. The resistance spot weld behavior of
coated and uncoated sheet steel shall be determined by the test
procedure defined in Weld Quality Test Method Manual
(AZ-017-02 295 1.0C RI) published by Standardized Welding
Test Method Task Force, Auto/Steel Partnership.

3.4.16 Coefficient of friction shall be determined by
GM9537P.

3.4.17 Paint bake hardenability shall be evaluated by
GM6093M.

3.4.18 Plant tryout is required to assure steel compatibility
with plant manufacturing and assembly environment. Sheet
Metal Specialists Team Champion, with GMWWP, will
arrange plant trial logistics.

3.5 PROCESSING LINE DEFINITION.

3.5.1 A new processing line refers to a steel producer not
currently or previously supplying sheet steel to GM, a steel
producer facility that is a previously unapproved processing
line or facility, a new installation, or a revision to a previously
approved coating line or facility. Products include uncoated or
coated carbon, HSS (high strength steel), HSLA (high strength
low alloy), or dent resistant bake hardenable sheet steel.

3.5.2 A currently approved processing line with new base
metal refers to a metal chemistry or composition (not high
strength or dent resistant grades) that has not previously been
shipped to a GM plant.

3.5.3 A currently approved processing line with new HSS
and HSLA base metal per GM6208M refers to metal chemistry
or composition that has not previously been shipped to a GM’
plant.

3.5.4 A currently approved processing line producing dent
resistant steel GM6093M refers to metal chemistry, composi-
tion, or mechanical properties that has not previously been
shipped to a GM plant.

4 INITIAL SOURCE APPROVAL.

4.1 No shipment shall be made by any supplier until prelimi-
nary technical approval by the Sheet Metal Specialist Team has
been obtained.

5 INSPECTION AND REJECTION.

5.1 All shipments of material under contract or purchase
order manufactured to specifications referenced by this proce-
dure shall be equivalent in every respect to the initial samples
approved by the Sheet Metal Specialist Team. There shall be
no changes in either formulation or manufacturing process per-
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mitted without prior notification and approval by the Sheet
Metal Specialist Team. Lack of notification by the supplier
constitutes grounds for rejection of any shipment. While sam-
ples may be taken from incoming shipments and checked for
conformance to this procedure, the supplier shall accept the
responsibility for incoming shipments meeting this procedure
without dependence upon purchaser’s inspection.

6 APPROVED SOURCES. Steel producers and materi-
als approved to this procedure will be listed in the GM
Corporate Materials File. Qualification to this procedure is not

required for purchased parts unless otherwise specified by the
purchaser.

7 REFERENCED DOCUMENTS.

7.1 Auto/Steel Partnership Weld Quality Test Method
Manual, AZ-017-02 295 1.0C RIL

8 GENERAL INFORMATION. This standard was origi-
nated by the Sheet Metal Specialist Team of the Metals TDG
in February 1996.

TABLE 1 - QUALIFICATION REQUIREMENTS UNCOATED AND COATED SHEET STEEL

Base Metal Coating Properties and Characteristics
Processing Chemical | Mechani- | Micro- | Sheet | Mass | Mass Coating | Coating | Zinc | Blister-
Line Analysis cal Structure | Thick- Variance | Adhesion | Analysis | Orient.| ing
Properties ness
New Line
Approval
Uncoated Sheet
Unexposed Yes Yes Yes Yes NA NA NA NA NA NA
Exposed Yes Yes Yes Yes NA NA NA NA NA NA
Coated Sheet ’
GM6185M Yes Yes Yes Yes Yes Yes Yes Yes No No
GM6201M Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
GM6178M Yes Yes Yes Yes Yes Yes Yes Yes No No
Current
Approved Line
New Base
Metal Yes Yes Yes Yes No No No No No Yes
Current
Approved
Line
New HSS and
HSLA Yes Yes Yes Yes No No No No No Yes
Current
Approved
Line
GM6093M Yes Yes Yes Yes No No No No No Yes
NA - Not Applicable
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