The materials contained herein have been

reproduced and distributed by Information

Handling Services, Inc. under agreement with

the owner, General Motors Corporation, NAO

Technical Standards Dept,

B 9006379 000612k 40b WH

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPRING MATERIALS
CHROME SILICON SPRING STEEL WIRE
GM186M

1 SCOPE. This specification covers a special quality of
chrome silicon steel intended for the manufacture of springs
used at moderately elevated temperatures and high stresses.
Two temper grades are specified for formed springs.

1.1 COMPARABLE SPECIFICATIONS.
ASTM A401.

SAE J157 and

2 REFERENCED STANDARDS.

GM1000M
GM6160M

ASTM A401
SAE J157

3 CHEMICAL COMPOSITION.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals."”

3.2 The steel furnished to this specification shall conform to
the following composition limits (percentage by weight):

CarbOon...civenisieisiminssnsss s 0.51 - 0.59
ManNZANESE ...vvcnrurinssnsissnsraissemiensiesasrsssiens 0.60 - 0.80
PhOSPhOTUS.....coccinicimniinincneiiesscriseniesens 0.035 max
VLN (1 S weer. 0.04 max
STHCOM ooveeeereeeieetereraesesneneereescssessabssnennsassssasens 1.20 - 1.60
CRIOMIUIM ..o erreeeeceeereesnersrenssreressaeressnesessnesses 0.60 — 0.80

4 MECHANICAL PROPERTIES. Unless otherwise
specified by purchaser, wire shall be drawn, austenitized, oil
quenched and tempered conforming to the limits shown in
Table 1.

4.1 To facilitate coiling or forming, the purchaser may spec-
ify the properties required for this wire when purchased in the
untempered condition.

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

4,3 SURFACE CONDITION. The surface of the wire shall
be smooth and free from rust, scale, die marks, deep scratches,

slivers, seams, laps, pits or cracks which would affect fabrica-
tion or properties of the finished parts. Unless otherwise
specified, seams shall not exceed 3.5% of the wire diameter or
0.25 mm, whichever is smaller as measured on a transverse
section.

4.4 MICROSTRUCTURE. A longitudinal section shall
show a fine homogeneous tempered martensitic structure.
Decarburization shall be determined on a polished and nital
etched transverse section of wire and examining the entire
periphery at 100X magnification, measuring the worst area
present, but not measuring decarburization directly associated
with a seam or other surface defect. Depth of carbon free
decarburization shall not exceed 0.5% of the wire diameter.
Total and partial decarburization shall not exceed 1.5% of the
wire diameter.

4.4,1 If an untempered wire is specified, it may be examined
by the following method: File sample flat on one side enough
to reduce the diameter at least 20%, harden and temper, mount
in plastic, polish and micro-etch. Mounted specimen shall
show the flattened section as well as the original wire surface,
If microscopic examination shows any decarburization of the
flattened section, a new specimen shall be prepared for exami-
nation,

5 FORM, SIZE AND QUALITY. Round wire shall con-
form to the diameter specified by the purchaser within the
tolerances shown in Table 2.

5.1 The wire shall not be out-of-round more than one-half the
total diameter tolerance shown in Table 2.

TABLE 2 — DIAMETER TOLERANCES

Diameter, mm

Tolerance, mm

Over Thru
0.80 1.80 +0.03
1.80 11.00 + 0.05

5.2 The wire shall be of uniform quality. The surface of the
wire shall be free from serious seams, pits, deep scratches or
other discontinuities which would materially affect the quality
of the finished product. The surface of the wire shall be exam-
ined after etching in a solution of equal parts of chemically
pure hydrochloric acid and water at a temperature of 70 to
80°C for a sufficient length of time to remove approximately
one percent of the diameter of the wire.
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5.3 SIZE SELECTION. See GM6160M for preferred metric Wire Diameter T
ire si emper

wire sizes. Over Thru p

(mm) (mm) Scale Regular Special
6 FORMED SPRINGS.  Springs coiled from this wire - 14 HRI5N 34.86 | 85875
shall be stress relieved immediately after coiling for a mini- ) )
mum of 30 minutes at heat unless otherwise agreed upon 1.4 3.0 HR45N | 51.5-56 | 54-60
between the purchaser and supplier. Typical temperatures are 3.0 - HRC 47 - 51 49 - 54

350 to 450°C.

6.1.1 Surface condition, microstructure, form, size and qual-
ity 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 arts.

6.2 CYCLE TEST. (Property heat treated, not shotpeened).
Coil springs made from this wire shall show no greater loss
than indicated in the following table:

6.1 TEMPER. *“Regular” or “Special Temper” stress reliev-
ing shall be specified on applicable documents and shall
conform to the following hardness ranges:

Initial Stress Load Loss Due to 10 000 000 Cycle Test (%)

MPa ksi 120°C 195°C 200°C 230°C 285°C
275 40 0.7 1.6 2.0 34 6.9
345 50 0.8 1.7 22 3.5 7.5
415 60 08 1.8 2.4 3.5 8.5
485 70 0.9 1.9 2.6 3.6 8.7
550 80 0.9 2.0 27 3.6 9.0
620 90 1.0 22 33 4.0 10.5°
690 100 1.1 2.4 39 45 12.0
760 110 2.2 3.4 4.7 6.0 -
825 120 3.0 4.4 5.6 7.4 -

7 PACKING AND MARKING.  Wire and parts shall be tured to this specification shall be equivalent in every respect

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.

8 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.

8.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

9 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-

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.

10 GENERAL INFORMATION. This standard was
originated in June 1949. The latest revisions include:

Rev Date Description
A 8/77 |Revised Temper Hardness
B 5/95 |Revised 1.2 mm Max Hardness
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