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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPRING MATERIALS
CHROME VANADIUM STEEL SPRING WIRE
GM62M

1 SCOPE.
stressed springs.

1.1 COMPARABLE SPECIFICATIONS.
ASTM A232.

This specification covers steel wire for highly

SAE J132 and

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

CAIDON.....oveeeereremereeten e s ssssrecresssssrssssssassnsess 0.48 - 0.53
MANGANESE .......nveeerrrencreennensrorssnressassesssasssssnesas 0.70 — 0.90
PhOSPROTUS....cve ettt 0.020 max

....... 0.035 max
STlICOM 1evvrreieirerrerereecsiesesinrsssesasssssrsirenssisessteiaios 0.20 - 0.35
CRIOMIUIN c.vveveerrirrecreereniiesserarssssssessesssmsssssessees 0.80 - 1.10
VANAAIUIN 1.vvevireirvereeivicresieisorsenesaessesnesserssssarssassasones 0.15 min

3 MECHANICAL PROPERTIES.  Samplss of the wire
shall be heat treated for tensile strength and twisting tests by
quenching in oil from 860 to 900 C and tempering at not less
than 370 C for two hours at heat.

3.1 TENSILE STRENGTH. Shall conform to the limits
shown in Table 1.

3.2 A twisting test on round wire shall be made on a straight
specimen of the wire (heat treated as above) and held between
clamps separated by a distance equal to 100 times the wire
diameter. This test shall be made by twisting 2 complete turns
to the left, then reverse 4 turns from this position, again
reverse 4 turns and repeat until failure occurs. The temperature
of the wire while twisting shall not exceed the boiling point of
water. The wire shall withstand a minimum of 50 reverse
cycles.

3.3 Wrap Test “as received” wire thru 4.0 mm shall wind (as
a close wound helix) on itself as an arbor (or an arbor equal to
the wire diameter) and wire over 4.0 thru 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.

4 FORM, SIZE AND QUALITY.

4.1 Wire shall conform to the diameter specified by the pur-
chaser, within the tolerances shown in Table 2. Wire shall be
uniform in quality and shall not be wavy or crooked. The sur-
face of the wire shall be smooth and free from imperfections
such as seams, cracks, pits, nicks, scratches, grinding or draw-
ing marks, or other discontinuities which would be detrimental
to finished parts. 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 2 - DIAMETER TOLERANCES*

Diameter mm Tolerance mm

Over Thru Plus & Minus
- 20 0.02
20 4.0 0.03
4.0 10.0 0.04
10.0 - 0.05

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

4.2 Unless specifically authorized by purchaser, wire shall
not be decarburized on the surface.

4,3 FORMED SPRINGS.  Representative springs acid
etched as described above shall show a uniform surface free
from defects.

4.3.1 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 thru 5.0 mm or 0.04 mm on wire larger than
5.0 mm.

4,32 Springs shall be given a set after heat treatment to pre-
vent any change under normal loading in operation.

4.3.3 Unless otherwise specified, springs shall be cleaned by
blasting all over with fine steel shot. After blasting, springs
shall not be heated above 200 C.

4.3.4 Each part shall be subject to magnetic, eddy current or
equivalent inspection.

4.3.5 Grain size of wire shall be No. 5 or finer (ASTM E112)
unless otherwise specified. A heat of steel predominantly No.
5 or finer, with grains as large as No. 3, is permissible.

4.3.6 Hardness. Hardness of finished parts shall conform to
Table 1. Hardness is determined on suitably ground flats or
wire sizes 1.5 mm and larger, and on ground mounted sections
for wire sizes less than 1.5 mm.

4.4 SIZE SELECTION.
ric wire sizes.

See GM 6160M for preferred met-

5 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.

© Copyright SEPTEMBER 1988 General Motors Corporation All Rights Reserved

SEPTEMBER 1988

PAGE 1

62M

Documents


http://www.avadocuments.com/doc/gm-gm62m-0
http://www.avadocuments.com/doc/gm-gm62m-0

GM GML2M &4 EE 900L379 0008101 03- NN

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPRING MATERIALS
CHROME VANADIUM STEEL SPRING WIRE
GM62M

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
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

8 GENERAL INFORMATION. This standard was first
published in January 1933 and was last revised in August
1977.

TABLE 1 - MECHANICAL PROPERTIES

Diameter mm Tensile Strength MPa Hardness Red:c;tei:n of
Over Thru Min Max Min | Max % Min
Rockwell 15N

- 0.5 2050 2200 88.5 89.7 -
0.5 0.6 2020 2180 88.3 89.5 -
0.6 0.8 2000 2150 88.0 89.3 -
0.8 1.0 1950 2100 87.5 88.8 -
1.0 1.2 1900 2050 87.0 88.5 -

Rockwell 45N

1.2 1.6 1800 1950 57.9 61.4 -
1.6 2.0 1750 1900 56.4 59.4 -
2.0 2.5 1700 1850 55.0 57.9 -

Rockwell C

2.5 3.0 1600 1750 48 51 45 .
3.0 4.0 1550 1700 ' 47 50 40
4.0 50 1500 1650 46 49 40
50 6.0 1450 1600 45 48 40
6.0 8.0 1400 1550 43 47 40
8.0 10.0 1350 1500 42 46 40
10.0 - 1320 1480 41 45 40
12.0 - 1300 1450 41 45 40

*Values for intermediate sizes may be interpolated.
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