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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPRING MATERIALS
OIL TEMPERED CARBON STEEL SPRING WIRE
GM61M

1 SCOPE. This specification covers round, oil tempered,
high carbon steel spring wire, as commonly used in the manu-
facture of mechanical springs and wire forms that are not
subjected to more than low frequency moderate stresses. This
specification also covers the basic material requirements for
springs fabricated from such wire.

1.1 COMPARABLE SPECIFICATIONS.
and ASTM A229 Class 1.

SAE 1316 Class I,

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

Elements Diauslige;lsm'l‘hru Dianslf!(;e;lsn?ver
Carbon 0.60 - 0.75 0.60 - 0.85
Manganese 0.60 - 0.90 0.80 - 1.20
Phosphorus 0.04 max 0.04 max
Sulfur 0.05 max 0.05 max
Silicon 0.15-0.30 0.15 - 0.30

3 MECHANICAL PROPERTIES.

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

3.2 WRAP TEST. Wire thru 4.0 mm diameter shall wind
(as a close wound helix) on itself as an arbor (or on an arbor
equal to the wire diameter) and wire over 4.0 through 8.0 mm
inclusive shall wind on an arbor twice its diameter without
breaking or checking the surface. The wrap test on wires over
8.0 mm diameter is not applicable.

3.3 SPRINGS. Springs coiled from this wire shall be tem-
pered to remove coiling stresses using maximum time and
temperature that will leave the original hardness of the wire
essentially unchanged. Hardness of finished parts shall con-
form to Table 2. Hardness is determined on suitably ground
flats on wire sizes 1.5 mm and larger and on ground mounted
sections for wire sizes less than 1.5 mm.

4 FORM, SIZE AND QUALITY.  Round wire shall con-
form to the diameter specified by the purchaser, within the
tolerances shown in Table 1.

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

4,2 The wire shall be uniform in quality and in hardness and
shall not be wavy or crooked. It shall be homogeneous and
free from injurious imperfections caused in its manufacture,
whether such imperfections be apparent at the time of receiv-
ing inspection or are developed while being processed by the
manufacturer.

4,3 The surface of the wire or finished parts shall be free
from rust and scale. Samples of wire from any bundle or fin-
ished parts when etched in hot hydrochloric acid solution
sufficient to disclose surface discontinuities, shall be free from
die marks, scratches, slivers, seams and laps which would
affect the fabrication of parts or their serviceability. Unless
otherwise specified by purchaser, depth of seam shall not
exceed 3.5% of the diameter, or a depth of 0.25 mm whichever
is smaller. In addition, finished parts shall not exhibit exces-
sive coiling marks, nicks, or gouges which would impair
serviceability.

4.4 MICROSTRUCTURE. A longitudinal section shall
show a fine homogeneous oil tempered martensitic structure.
Depth of total plus partial decarburization shall not exceed
2.0% of the wire diameter on sizes under 6.0 mm or 0.12 mm
on sizes 6.0 mm (0.24 in.) and larger. Carbon free depth of
decarburization shall not exceed 0.5% of the wire diameter.
Decarburization shall be checked by etching a polished trans-
verse cross section of the tempered wire in nital, and
examining the entire periphery at 100X magnification. Depth
of decarburization is reported as the worst area present, but not
measuring decarburization which is directly associated with a
seam or other surface defect.

5 PACKING AND MARKING. Wire and parts fur-
nished to this specification shall be shipped as specified on
purchase order. Each shipment shall be legibly marked with
vendor’s name and address, material specification number and
name, wire size, purchase order number, net weight and other
information as may be requested by individual purchaser.

TABLE 1 - DIAMETER TOLERANCES

Diameter mm Tolerance
Over Thru mm
- 0.70 +0.02
0.70 2.00 +0.03
2.00 110.00 +0.05
10.00 - +0.08

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 shipment 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
incoming shipments meeting this specification without depen-

dence upon purchaser’s inspection.

SPRING MATERIALS
OIL TEMPERED CARBON STEEL SPRING WIRE
GM61M

8 GENERAL INFORMATION. This standard was first
published in January 1933; last revised in December 1974 and

editorialized in August 1977.

TABLE 2 - MECHANICAL PROPERTIES

Diameter! Tensile Strangth? Hardness
MPa
mm Min Max Min I Max
Rockwel 15N
0.50 2050 2250 88.0 80.0
0.55 2020 2220 88.0 90.0
0.60 2000 2200 88.0 90.0
0.65 1980 2180 88.0 90.0
0.70 1950 2150 815 89.5
0.80 1900 2100 87.6 89.5
0.90 1850 2050 87.0 89.0
100 1800 2000 86.5 88.5
1.10 1780 1980 86.0 88.0
1.20 1750 1950 86.0 88.0
Rockwell 45N
1.40 1700 1900 55.0 60.0
1.60 1650 1850 54.0 59.0
1.80 1620 1820 53.0 " 58.0
2.00 1600 1800 . 525 YA
220 1580 1780 52.0 §7.0
250 1550 1750 515 56.5
2.80 1520 | 1720 50.5 55.5
Rockwell C
3.00 1500 1700 45 50
3.50 1450 - 1620 44 48
4.00 1400 1580 43 48
4.50 1380 - 1550 42 48
5.00 1350 1620 41 47
5.50 1320 1500 41 - 47
6.00 1300 1480 40 45
7.00 1280 1450 40 45
8.00 1250 1420 39 a4
9.00 1220 1400 38 44
10.00 1200 1380 37 43
11.00 1180 1350 36 42
12.00 1150 1320 3H 41
14.00 1120 1300 " 35 41
16.00 1120 1300 K 4

1 Bold face numbers preferred. Regular type second preference.

2 Tenslle strength values for intermediate sizes may be Interpolated.
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