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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPRING MATERIALS
OIL TEMPERED CHROME VANADIUM STEEL SPRING WIRE
GM177M

1 SCOPE. This specification covers a high quality oil
hardened and tempered modified chrome vanadium alloy steel
spring wire intended for the manufacture of springs requiring
high fatigue properties when used at moderately elevated tem-
peratures.

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

Carbon......ccmvennicisniinnerinees .....0.55-0.70
Manganese .....cuiieminimmsieiisns s 0.50-0.90
Phosphorus....ceneenneirenienns ...0.030 max
Sulfur .... ....0.025 max
SHICOM uverrrrereirnerrernssnsasesnarasesssesesseeresanssrsrrmsssassasses 0.15-0.30
ChIOMIUIN ... e ceeeeeeeecaneermssnssesisiosessersisssrnssssesansese 0.30-0.60
VANAGTUII c.voververerrenerarsenssnsseenssiscosessarossssssssssssressens 0.15-0.30

3 MECHANICAL PROPERTIES.

3.1 TENSILE STRENGTH. Wire shall be oil hardened and
tempered. The breaking strength of the wire shall conform to
the limits shown in Table 2.

3.2 REDUCTION OF AREA.  40% min for all wire sizes.

3.3 WRAP TEST. *“As received” wire through 4.0 mm shall
wind for at least five closely wound coils on itself as an arbor
(or an arbor equal to the wire diameter) and wire over 4.0 mm
through 8.0 mm inclusive shall wind for at least five closely
wound coils 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.

4 FORM, SIZE AND QUALITY.

4,1 FINISH. Wire shall have a black, adherent, temper
oxide finish. Wire must be oiled.

4.2 Wire shall conform to the diameter specified by the pur-
chaser, within the tolerances shown in Table 1. Wire shall be
uniform in quality and shall not be wavy or crooked.

4.3 SURFACE CONDITION. The surface of the wire shall
be smooth and free from imperfections such as seams, cracks,
pits, nicks, scratches, grinding or drawing marks, or other dis-
continuities which would be detrimental to finished parts. An
occasional scratch, or other mechanical mark will be allowed
provided that its depth is no greater than 0.013 mm. There
shall be no welds. The surface of the wire shall show no evi-
dence of any of the discontinuities stated above after samples
have been etched in hydrochloric acid solution (one volume of
1.19 sp gr HCI to one volume of water) at 70 to 80 C for a
sufficient length of time to reduce the thickness by approxi-

mately 1%; then examined microscopically not exceeding 10
diameters.

TABLE 1 - DIAMETER TOLERANCES*

Diameter Tolerance
mm

Ower Thru m
- 1.6 £0,013
1.6 23 £0.015
2.3 3.7 +0.020
3.7 5.2 +0.025
5.2 6.3 +0.030

6.3 - -

* The wire shall not be out of round more than one-half the total diame-
ter tolerance shown above.

TABLE 2 - MECHANICAL PROPERTIES

Diameter "Tensile Strength* Diameter Tensile Strmh'
mm mm .

mm Min Max mm Min Mex
0.3 1950 | 2100 3.5 1630 | 1770
1.0 1900 | 2050 4 1600 | 1730
1.2 1870 | 2020 45 1570 | 1700
1.6 1810 | 1960 5 1540 | 1670
20 1770 | 1910 6 1500 | 1620
2.5 1720 | 1860 7 1450 | 1570
3.0 1670 | 1810 8 1400 | 1520

* Values for intermediate sizes may be interpolated.

4.4 MICROSTRUCTURE. A longitudinal section shall
show a fine homogeneous oil tempered martensitic structure.
Decarburization shall be determined by etching a polished
transverse section of the tempered wire in nital and by examin-
ing the entire periphery at 100X magnification, measuring the
worst area present. Inspection at 100X magnification shall
show no completely decarburized (carbon free) areas and par-
tial 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.

4.5 SIZE SELECTION. See GM6160M for preferred metric
wire sizes.

5 FORMED SPRINGS.
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SPRING MATERIALS :
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5.1 HARDNESS. Springs coiled from this wire shall be
stress relieved immediately after coiling for a minimum of 30
minutes at heat unless otherwise agreed upon between the put-
chasér and supplier. Stress relieved springs shall be within the
following hardness ranges unless otherwise specified:

Wire Diameter
Hardness
Over Thru
(mm) (mm) Scale Range
- 14 HRI15N 81.5—-85.5
1.4 3.0 HR45N 45.5—55
3.0 - HRC 42-50

5.2 Surface condition, microstructure, form, size and quality
shall be as described for wire. In addition, there shall be no
excessive coiling marks, nicks or gouges which would impair
the serviceability of the parts.

6 PACKING AND MARKING.  Wire and parts shall be
shipped as specified on purchase order. Each 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 specified by individual purchaser.

7 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.

8 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

- specification, the supplier shall accept the responsibility for

incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

9 GENERAL INFORMATION. This standard was first

published in August 1977,
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