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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

QUALITY CONTROL OF NODULAR IRON CASTINGS
STEERING KNUCKLE AND DISC BRAKE CALIPER HOUSING
GM9083P

1 SCOPE. This standard outlines minimum quality con-
trol procedures and practices which suppliers shall observe
during various states of manufacturing, production control
and final inspection of nodular (ductile) iron steering knuckle
and disc brake caliper castings. The objective is to insure that
all parts produced conform to the requirements shown on
engineering drawings and in related specifications.

1.1 This standard is intended to supplement, not supersede,
requirements stipulated by engineering drawings, specifica-
tion sheets, purchase orders, and/or other agreements be-
tween purchaser and supplier.

2 GENERAL REQUIREMENTS. Minimum characteris-
tics which shall be checked during processing and/or at final
inspection, and details of such checking, are listed in Table 1.

3 TEST METHODS.

3.1 Ultrasonic Velocity Test.

3.1.1 Equipment shall be calibrated by using masters before
and after inspecting each lot of castings.

3.1.2 Place 2 crystals, emitting a frequency of 5 to 10 mHz,
in aqueous solution a fixed distance apart and facing
each other.

3.1.3 The velocity of ultrasonic sound through a casting
shall be measured. The method of testing, location of test, and
other details shall be as established by mutual agreement
between casting source and purchaser, or as indicated on
engineering drawing of specific part.

3.2 Ultrasonic Reflection Test.

3.2.1 Equipment shall be calibrated by using master castings
before and after inspecting each lot of castings.

TABLE 1 - MINIMUM CHECKS AND TESTS FOR STEERING KNUCKLES AND DISC BRAKE CALIPER

HOUSINGS
L. . . Frequency
Characteristic Specification of Checking
Tenslle Strenéth | SEE ENGINEERING DRAWING (determine on test specimens machined Established
Elongation g from separately cast test coupon). by source
SEE ENGINEERING DRAWING (determine on castings and at areas desig- Established
Hardness . . :
nated on engineering drawing). by source
. SEE ENGINEERING DRAWING (determine on specimens cut from castings Established
Microstructure and according to ASTM A247). by source
. ULTRASONIC VELOCITY TEST (determine accordingto paragraph 3.1) 100%
gasmlll'gt Steering Knuckle ...........cceuees 5440 - 5740 m/s (214,000 - 226,000 in./sec) °
raphite -
Nodularity Disc Brake Caliper HOUSINg ......v.v.veven.n. 5510 m/s (217,000 in./sec), min, | Established
y source
Castin ULTRASONIC REFLECTION TEST (determine according to paragraph 3.2).
g Supplier and purchaser shall establish mutually acceptable specimens (typical Established
Internal t - . . .
castings) as standards against which subsequent production castings shall be by source
Soundness
compared.
WET MAGNETIC PARTICLE INSPECTION (determine according to para-
. graph 3.3). . . . Established
Casting Supplier and purchaser shall establish mutually acceptable specimens (typical by source
castings) as standards against which subsequent production castings shall be y
compared.
Establish optimum temperature and atmosphere in each zone of furnace(s),
Heat Treated and optimum time in furnace for each part, necessary to achieve the structure Established
Castings desired; then control these conditions within normal good manufacturing lim- by source
its.
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3.2.2 Conduct test according to ASTM E214, in location
mutually agreeable between casting source and purchaser, or
as indicated on engineering drawing of specific part.

3.2.3 Radiographic control is an acceptable alternate.
3.3 Wet Magnetic Particle Inspection.
3.3.1 Conduct test according to ASTM E138.

3.3.2 Method and other details of the test shall be estab-
lished and specified by the casting source based on
part design.

3.3.3 Visually examine casting surface under ultraviolet light
and compare with acceptance limits specified for the part.

4 CASTING IDENTIFICATION. At the conclusions of all
checking and testing, castings shall be identified as follows:

4.1 Steering Knuckles.

4.1.1 Castings which are acceptable from the standpoint of
tests outlined in paragraphs 3.1 and 3.2 shall be identified by
removing the cast-in wafer from the center of the spindle boss
and/or by other identifying manner mutually agreeable
between casting source and purchaser.

4.1.2 Castings which are acceptable from the standpoint of
test outlined in paragraph 3.3 shall be identified by placing a
conspicuous green mark on the inboard side of the steer-
ing arm.

4.2 Disc Brake Caliper Housings.

4.2.1 Castings which are acceptable from the standpoint of
tests outlined in 3.1 shall be identified by 2 stamped mark in
the area specified on the casting drawing.

§ GENERAL INFORMATION. This specification was first
published in August 1971. It was last revised in August 1977.
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