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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPRING MATERIALS
HARD DRAWN CARBON STEEL VALVE SPRING WIRE
GM183M

1 SCOPE.
carbon steel valve spring wire in which the desired properties
are produced by heat treatment and cold working.

1.1 COMPARABLE SPECIFICATIONS. SAE J172

2 CHEMICAL COMPOSITION.  The steel furnished to
this specification shall conform to the following composition
limits (% by mass):

051137 1 SH UV 0.65 - 0.75%

Manganese ........ocemmsienssnnnssssssssmnasmsscanessssens 0.60 - 0.90*
PhOSPROTUS. c.cvcrrerreossssisississinresssssssmnssnsssssssenasenss 0.025 max
SUIUT ...ccvcrervnnvnnrnsrisssnissss i s enessennes 0.030 max

SIICON cvvvveererinresreermrerensensne wen 0,15 - 0.30

*Unless the purchaser specifies otherwise, carbon and
manganese may be varied by the supplier at his discretion
provided all the mechanical properties, including the
endurance limit, are maintained.

3 MECHANICAL PROPERTIES.

3.1 TENSILE STRENGTH. The breaking strength of the
wire shall conform to the limits shown in Table 2.

3.2 REDUCTION OF AREA: 40% min.

3.3 ENDURANCE Samples of wire as received, formed
into test springs and heated to 400 C (after coiling) shall give
ten million reversals of stress between a 138 to 620 MPa. The
stress shall be computed using the Wahl Curvature Correction
(shown in “Mechanical Springs,” by A. M. Wahl, Penton
Publishing Co., Cleveland).

3.4 DECARBURIZATION. Sample of wire mounted in
plastic, polished, and etched with nitric acid and alcohol shall
show no ferrite as viewed under 100 diameters magnification,

3.4.1 Partial decarburization shall not exceed a depth of 0.03
mm on wire diameters through 5.0 mm or 0.04 mm on wire
larger than 5.0 mm.

3.42 The carbon content of the partially decarburized area
shall contain a min of 0.40% carbon and the transition to the
specified carbon content shall be within 0.01 mm.

4 FORM, SIZE AND QUALITY.  Wire shall conform to
the diameter specified by the purchaser, within the tolerance
shown in Table 1.

4.1 The wire shall not be out of round more than one-half the
total diameter tolerance shown in Table 1.

This specification covers the best grade of

TABLE 1 - DIAMETER TOLERANCES

Diameter Tolerance
mm
Over Thru mm
- 4.0 10.03
4.0 5.0 0.04
5.0 - +0.05

4.2 Wire shall be of uniform quality. The surface of the wire
after heating at 425 C for 30 minutes shall be free from seams,
pits, die marks, scratches, and other discontinuities which may
impair the fatigue value of the spring. Examination shall be
made after etching in a solution of equal parts of chemically
pure hydrochloric acid and water at a temperature of 75 to 80
C for a sufficient length of time to remove approximately 1%
of the diameter of the wire.

4.3 SIZE SELECTION.
sizes.

See GM6160M for preferred wire

5 PACKING AND MARKING.  This material shall be
shipped as specified on purchase order. The shipment shall be
legibly marked with vendor’s name and address, material spec-
ification number and name, purchase order, net weight, and
other information as may be requested by individual purchaser.

TABLE 2 — MECHANICAL PROPERTIES

Diamater Tensile Strength
mm MPa

Over Thru Min Max

- 3.5 1600 1750
3.5 4.0 1580 1720
40 4.8 1550 1700
48 55 1520 1680
55 - 1500 1650

6 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.

7 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
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specification, the supplier shall accept the responsibility for =~ 8 GENERAL INFORMATION.  This standard was first
incoming shipments meeting this specification without depen-  published in June 1949; last revised in December 1974 and
dence upon purchaser’s inspection. editorialized in June 1975.
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