YND.GM GMBYOSM-ENGL 1997 9006379 0010009 Ol WM

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

STEEL SHEET, LOW CARBON
GM6409M

1 SCOPE. This specification covers the requirements for
low carbon continuously cast steel sheet for exposed and unex-
posed applications and is applicable for all low carbon steel
sheet product and coated product substrate.

1.1 The grade is based on formability, and the finish is speci-
fied by a suffix, an integer and alpha characters, added to the
base specification number. The forming grade will designate
the chemical and mechanical requirements as prescribed in
Table 1 and Table 2. The finish type, alpha character, will des-
ignate the surface finish, defined as E (exposed) or U
(unexposed). For example: GM6409M - CR4E or HR3U. A
third suffix (C) may be added after the finish to designate low
carbon steelmaking.

1.2 The chemical and formability requirements for the differ-
ent grades are listed in Tables 1 and 2.

1.3 Engineering drawings will specify GM6409M, the form-
ability grade level will be determined by the manufacturing
operation.

2 REFERENCED STANDARDS.

GM1000M 9984001 ASTM E112
GM6180M ASTM A370 ASTM E517
GM9073P ASTM AT751 ASTM E646
GM9769pP ASTM E45 QS 9000

3 REQUIREMENTS.

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 BASE METAL. Base metal composition shall be deter-
mined per ASTM A751 and shall conform to the requirements
in Table 1.

3.3 MATERIAL THICKNESS. The material thickness will
be specified by the detailed part drawing.

3.4 SURFACE REQUIREMENTS.

3.4.1 Surface Texture. Surface texture for all cold rolled
exposed (E) surfaces shall be tested to GM9073P and shall
conform to GM6180M,

3.4.2 Surface Defects. The steel shall be free from surface
defects as negotiated between purchaser and supplier.

3.4.3 Surface Treatment. These products may be coated with
a designated lubricant that complies with 9984001.

3.5 FORMABILITY. The steel shall meet the mechanical
properties as specified in Table 2.

3.6 MICROSTRUCTURE.

3.6.1 Grain Size. By analysis, grain size when tested to
ASTM E112 shall be consistent throughout the thickness of
the sheet.

3.6.2 Inclusions. By analysis @ 100x, ASTM E45 Method
D, Plate III, inclusion content shall not exceed a rating of 2.0
thin, and 2.0 for heavy.

3.7 SECONDARY WORK EMBRITTLEMENT. All mate-
rial supplied to this specification shall be determined to be free
of secondary work embrittlement as agreed upon between the
purchaser and supplier.

3.8 PPAP (Production Part Approval Process). It is the
Procuring Division’s decision whether the PPAP process will
be followed for bulk or raw materials. The level of submission
may vary with such factors as:

(1) Supplier compliance with QS 9000 requirements

(2) Part criticality

(3) Experience with prior PPAP submissions

(4) Supplier expertise with the specific commodity. Refer
to the Procuring Division’s Supplier Quality
Department or to the Quality Manager at the
Manufacturing location where the steel is intended
for use, for specific instructions.

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.

4.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

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
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 MATSPC System.

© Copyright JUNE 1997 General Motors Corporation All Rights Reserved

JUNE 1997 PAGE 1 - 6409M

Documents


http://www.avadocuments.com/doc/gm-gm6409m-0
http://www.avadocuments.com/doc/gm-gm6409m-0

VND.GM GMLYOSM-ENGL 1997 ER S00L379 0010010 &35 WA

GENERAL MOTORS ENGINEERING STANDARDS Materials and Processes — Metals

STEEL SHEET, LOW CARBON

GM640SM
7 GENERAL INFORMATION. This specification was Rev Date Description
originated by the GM Sheet Metals Specialists Team and -
approved by the Metals TDG in November 1996. The latest A 6/97 ?Igd 3.7, r;vxse NOTEmZisadd Cléls and
revisions include: 1 min Ys, correct max YS.

TABLE 1 - STEEL SHEET, LOW CARBON, CHEMICAL COMPOSITION®

GM6409M Carbon Manganese Phosphorus Sulfur Aluminum Nitrogen

Designation® max % max % max % max % min % max %
Grade 1 0.13 0.60 0.035 003 | @@ - 0.012
Grade 2 0.10 0.50 0.025 0.020 0.02 e
Grade 3 0.10 0.50 0.025 0.020 0.02 -——--
Grade 4 0.08 0.40 0.025 0.020 002 ] e
Grade 5 0.02 0.25 0.020 0.020 0.02 -

NOTE a: Ladle or Heat Apalysis
NOTE b: The letter C when added as a suffix indicates a low carbon steelmaking practice must be used, 0.015% minimum carbon %. This suffix does

not apply to Grade 5.

Titanium, Niobium and other alloys can be used in combination, if a fully stabilized product is required. Stabilization alloys must be reported.

TABLE 2 - FORMABILITY PROPERTIES
Cold Rolled Sheet and Cold Roll Coated Sheet Substrate, Mechanical Properties’

GM6409M Yield Strength @ | Tensile Strength | Total Elongation | R bar? Minimum | n Value*Minimum
Designation 0.2% offset, MPa | MPa minimum in 50 mm (%
minimum)

Grade 1 140 min N/R N/R N/R N/R

Grade 2 140 - 260 270 34 N/R 0.16

Grade 3 140 - 205 270 38 1.5 0.18

Grade 4 140 - 185 270 40 1.6 0.20

Grade 5 110 - 170 270 42 1.7 0.22

Hot Rolled Sheet and Hot Rolled Coated Substrate, Mechanical Properties’

GM6409M Yield Strength @ Tensile Strength MPa | Total Elongation in 50 n Value?
Designation 0.2% offset, MPa minimum mm (% minimum)
Grade 1 180 min N/R N/R N/R
Grade 2 180 - 290 270 34 0.16
Grade 3 180 - 240 270 38 0.18
N/R: Not Required

NOTE 1: ASTM A370 Parameters valid in all test directions
NOTE 2: ASTM ES17Parameters for r calculated @ 17% strain, calculation by (T, + gyt 2r 45)/4. Ther n value can be up to 0.2 lower for thickness

greater than 1.4 mm and/or galvanneal products
NOTE 3: ASTM E646, Parameters for both n Value and K Value calculated from 10 - 20% strain or 10% to end of uniform elongation when uniform

elongation is less than 20%.
NOTE 4: Part engineering drawing must allow yield strength less than 140 MPa
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