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1 SCOPE. These specifications apply to grades of gray
iron castings intended primarily for a wide range of automo-
tive applications. Gray iron properties are sénsitive to section
size. For a given composition, the properties can change
depending on the thickness and the cooling rate of the casting.
Therefore, all specifications must be referenced to specific test
methods.

1.1 GRADE NOMENCLATURE. The general grade nomen-
clature has been structured to be consistent with the
international format reflecting the minimum tensile strength in
megapascals (SI units) for each grade.

1.1.1 Standard Grades. The standard grades, which are
aligned with the most commonly used international standards,
are shown in Table 1.

TABLE 1 - STANDARD GRADES

Grade Minimum Tensile Strength
(MPa) of Test Specimens
Machined from Separately
Cast Test Bars

G125 125

G150 150

G200 200

G250 250

1.1.2 Cross Reference Grades. The latest revisions to this
specification have resulted in the consolidation of several simi-
lar specifictions. Table 2 depicts deleted standards and the
applicable replacements. Also listed are specialty grades
required for special purpose castings.

2 REFERENCED STANDARDS.

GM1000M ASTM A247 ISO 185
ASTM A48 ASTM E10
ASTM A159 SAE J431

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 MECHANICAL PROPERTIES AND
MICROSTRUCTURE.

3.2.1 General. The specific mechanical properties and chem-
istries associated with each grade are listed in Table 3 through
5. Table 3 describes general purpose gray iron. Tables 4 and §
describe special purpose gray irons which are identified by the
grade class, when appropriate, followed by the special purpose
(SP-X) identification number. Appendix A shows the relation-

ship between the grades, the tensile strengths and the
corresponding national and international standards. The
mechanical properties are the primary requirements in grading
and classifying gray irons for use as automotive castings
except for special wear resistant castings such as camshafts
and valve lifters, The frequency of mechanical property testing
shall be determined through statistical analysis of the manufac-
turing process. The mechanical properties shall meet or exceed
the minimum product requirements. The final sampling plan
shall have agreement between the manufacturer and the pur-
chaser.

3.2.2 Tensile Strength. Tensile data shall be obtained from
test specimens machined from separately cast B test bars (30.5
mm diameter) poured from the same metal as the castings. The
standard dimensions and procedure for test bars and machined
test specimens are described in ASTM A48 specification. All
tensile data reflected in the attached specification tables repre-
sents B test specimens from separately cast test bars. A
separately cast test sample conforming to ISO 185require-
ments, which is equivalent to the ASTM B test bar, may also
be used.

3.2.2.1 Separately cast test bars shall be poured vertically
into dried, baked, green sand or chemically bonded molds
made of a siliceous sand aggregate that is similar to the aggre-
gate used in production molds. The bar shall cool to 480°C
(900°F) or until a fully gray color is observed in the riser. At
this time the bar can be removed from the mold and allowed to
air cool. Any changes from this procedure shall require an
agreement between the manufacturer and the purchaser.

3.2.2.2 Tensile properties can be specified from test speci-
mens machined from the actual castings. The properties of
specimens machined from castings may vary from those
machined from separately cast test bars because of cooling rate
and section size variations. Appendix B shows anticipated
minimum tensile strengths for test specimens produced from
castings of varying section thickness. When using test speci-
mens machined from castings, the location of the machined
test specimen and its specified tensile requirements must be
identified on the engineering drawings. The specified tensile
requirements must be determined by a statistically significant
sampling of test specimens that were machined from castings.

3.2.2.3 For héat treated gray iron, the test bars shall be
poured following the same procedure as the as cast tensile
bars. These test bars shall accompany the represented castings
through the heat treatment process before being machined and
tested.

3.2.2.4 The presence of porosity, shrink or other discontinui-
ties within the separately cast test bar represents an invalid test,
thus the data must be discarded. The viewing of such disconti-
nuities shall be done without the use of any magnifying
device. '

3.2.3 Hardness. Brinell hardness shall be taken on the cast-
ing and in accordance with ASTM E10. To prepare the casting
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surface for the load impression, grind or machine to a repre-
sentative depth of approximately 1.5 mm from the surface. A
10 mm ball and 3000 kg load shall be used unless otherwise
agreed upon. Other hardness methods, such as as cast surface
penetrators, can be used if these methods are validated against
ASTM E10 and are agreed upon by supplier and customer.
The location on the casting where the hardness is to be
checked shall be established by agreement between supplier
and purchaser and shall be shown on the engineering draw-
ings.

3.2.3.1 In unusual cases where the specified hardness and
tensile strength cannot be met simultaneously, a revised hard-
ness range shall be established by agreement between the
supplier and purchaser. The tensile strength will take prece-
dence to hardness.

3.2.4 Microstructure. The microstructure shall consist of
flake graphite (as described in ASTM A247) in a matrix of
pearlite, or ferrite, or mixtures thereof, Unless otherwise speci-
fied, the matrix microstructure shall be essentially free of
primary carbide (<1%). An exception to this carbide level
would be special purpose high alloy castings; i.e., camshafts
and valve lifters. Microstructure will vary throughout the cast-
ing due to variations in section size. Microstructures shall be
representative of the average section size in the casting. Any
specific microstructural requirements or specific locations shall
be identified on the engineering drawing. Microstructures are
not to be read at less than 1 mm from the cast surface, except
for carbides which may be read to the surface. All microstruc-
tural analysis shall be evaluated at a magnification of 100X.

3.3 HEAT TREATMENT. Most gray iron castings are used
in the as cast condition, however, it may be appropriate to per-
form subcritical annealing to remove residual stresses or to
improve machinability if an agreement is reached between
supplier and purchaser. Castings made from harder grades of
iron (Grades 150, 200, and 250) may be heat treated to meet
the hardness requirements of the softer (G125) grade. In these
instances, the material shall be designated as the softer grade
and shown as such on the engineering drawing. Heat treatment
is not to be used as a salvage operation unless a prior agree-
ment is reached between the supplier and the purchaser.

3.4 CHEMICAL COMPOSITION. The chemical composi-
tion of each grade shown in Table 3 and 4 is typical and is
secondary to the mechanical properties. For special purpose
casting grades listed in Table 5, the chemical composition is
mandatory.

the casting must be remelted so a chilled sample can be
obtained. All spectrographic analysis shall be taken from a
chilled sample.

3.5 WORKMANSHIP AND FINISH. Castings furnished to
this specification shall be representative of good foundry prac-
tice and shall conform to dimensions and tolerance specified
on the casting drawing. Castings shall be smooth, well cleaned,
free from burned in sand, porosity, inclusions, chilled surfaces,
and any other discontinuities determinal to machinability,
appearance or performance. Castings shall not be welded
except with the permission of the purchaser. Casting shall be
free of martensitic structure resulting from grinding burms.

3.6 MARKING. Raised letters or numbers shall be used on
each castings to designate the casting source, the date of pour-
ing, the serial and pattern number, and any other identification
specified by the customer.

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 process change permitted that may affect product specifica-
tions without prior notification and approval by engineering.
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 spec-
ification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

6 GENERAL INFORMATION, This standard was origi-
nated by the Casting Specialist Team in September 1994 and
approved by the Metals TDG in January 1995, The latest revi-
sions include:

Rev Date Description
3.4.1 The composition listed in the tables reflect that of fin- Eypun
ished castings. When using optical emission spectroscopy to B NO% Edfmrfal
analyze a finished casting for chemical composition, a piece of C__| MR97 | Editorial
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TABLE 2 - DELETED STANDARDS AND REPLACEMENTS

Deleted Standards Superseded by
GM6214M GM274M Grade G125
GM14M GM274M Grade G150
GM212M, GMI12M, GM231M GM274M Grade G200
GM13M, GM6209M GM274M Grade G205*
GM274M Grade G240*

GM6213M, GM220M, GM232M, GM233M

GM3562M

GM6290M

GM120M, GM6120M
GM73M, GM74M, GM16M
GM71M, GM80M, GM83M
GM243M, GM6016M

GM274M Grade G250
GM274M Grade GSP-1
GM274M Grade GSP-2
GM274M Grade GSP-3
GM274M Grade G125 SP-1
GM274M Grade G185 SP-1
GM274M Grade G275 SP-1
GM274M Grade G275 SP-2
Obsolete

Obsolete

Obsolete

* Two intermediate grades, G205 and G240, have been specified to meet current product and process requirements; however, future product

developments are encouraged to use the standard grades.
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