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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

VACUUM ASSISTED CAST GRAY IRON
GM3562M

1 SCOPE. This specification covers a gray iron cast by
the Vacuum Assisted Casting process. In this process, a
vacuum is applied to the mold which is submerged to a depth
of 25 to 102 mm in a bath of molten metal. Metal is drawn
into the mold cavity through bottom gates.

2 REFERENCED STANDARDS.

ASTM E8 ASTM EI0

3 REQUIREMENTS.

3.1 Mechanical and Physical Properties. The mechanical
properties of the material furnished to this specification shall
conform to the limit shown in Table 1.

3.1.1 Tensile Strength (ASTM EB). Tensile strength shall be
determined on cast-to-shape tensile bars which are machined
to a test bar with a 25.4mm gage section, 6.35mm in
diameter. A minimum of finish stock to permit test bar clean
up shall be used. With mutual agreement between the supplier
and purchaser, tensile properties maybe specified for test bars
machined from castings. The properties specified for these
bars may differ from those shown in Table 1 due to section
size, solidification rate and cooling rate.

NOTE: Mechanical Properties for Design Guidance. The
tensile strength values shown in Table 1 in the design
guidance section are typical values based on properties
determined from cast to shape tensile bars with a machined
surface. These values are the 50% confidence values.

3.1.2 Hardness (ASTM E10). Hardness shall be determined
on castings unless otherwise shown on the parts drawing.
Because hardness may not be uniform throughout the
castings, it is recommended that the part drawing designate
the location of the hardness test.

3.2 Chemical Composition and Microstructure. The chemi-
cal composition and microstructure of this type of iron shall
be as shown in Table 1, except chemistry limits are typical
and are secondary to the mechanical properties specified.

3.3 Form Size and Quality. Castings furnished to this
specification shall be smooth, well cleaned, free from burned-
in sand, shrinkage, cavities, porosity, cracks, sand holes, large
inclusions, chilled surfaces, excess free carbides, and any
other discontinuities detrimental to machinability, appear-
ance, or performance. They shall finish to the size specified by
the purchaser. Castings shall not be welded except with the
permission of the purchaser.

3.4 Marking. Marks designating the casting source, the date
of casting, the serial and pattern number, and any other
marks specified by the purchaser shall be cast in raised letters
on each casting. Depressed marking may be used with the
permission of the purchaser.

TABLE 1 - MECHANICAL PROPERTIES.
Properties Values
Hardness HB 170-241
BHD, mm 46-39
Tensile Strength, MPa 235
Typical Mechanical Properties for Design
Guidance
Weibull Analysis Values
B, B,
Tensile Strength, MPa 270 245
3562-T01(1191)

TABLE 2 - TYPICAL CHEMICAL COMPOSITION
AND MICROSTRUCTURE.

Elements Mass %
Total Carbon 3.40-3.60
Silicon 2.40-2.60
Manganese 0.26-0.35
Chromium 0.10 max
Copper 0.80-0.90
Sulfur 0.12 max
Phosphorus 0.12 max
Microstructure Pearlitic matrix
Predominately Type A graphite
Carbides - 3% max

3562-T02(11/81)

4 INITIAL SOURCE APPROVAL. No shipment shall be
made by any supplier until representative initial production
samples have been approved by materials engineering as
meeting the requirements of this specification.

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 materials engineering.
There shall be no changes in either formulation or manufac-
turing processes permitted without prior notification and
approval by materials 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 specification, the supplier
shall accept the responsibility for incoming shipments meet-
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ing this specification without dependence upon purchaser’s 6 GENERAL INFORMATION. This specification was
inspection. originated by the casting task group and approved by the
Metals Committee in November 1991.
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