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OIL TEMPERED CARBON STEEL SPRING WIRE AND SPRINGS
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1. SCOPE:

i

from thHis wire.

2. MANUFAQTURE:

The stdel shall be made by the electrnic furnace, open hearth, or
proces$, and shall be free from pipe’ and undue segregation. The

producé the specified mechanical properties.

This specification covers the mechanical, chemical, and dimensiongl
requirements of oil tempered ‘carbon steel spring wire used Min the [automotive
and rellated industries. It is especially intended for,the manufag¢ture of
mechanilcal springs and wire forms which are not subjected to a large number
of high stress cycles. Class I wire is intended for. moderate stress and.
Class III for higher stress level applications. Jhis specificatiop also
covers |the basic material and heat treat requirements for springs fabricated

be properly drawn, properly austenitized, oil quenched, and tempered to

basic.oxygen
wire shall

@,

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particutar use, including any patent infringement

arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your

written comments and suggestions.
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3. CHEMICAL COMPQSITION:

The steel shall conform to the chemical composition! as

- Unless
all wid
wire -1¢g

4. MECHANI

Grade A Grade B
Carbon 0.60 - 0.85% 0.60 - 0.75%
Manganese U 90~ T1.20% U.o0 - U.90%
Phosphorus 0.040% max 0.040% max
Sulfur 0.050% max 0.050% max
Silicon 0.15 - 0.30% 0.15 -~ 0.30%

otherwise specified by the purchaser, Grade A%shall be suppl
e 0.192 in diameter and larger, and Grade B shall be supplie
ss than 0.192 in diameter.

CAL _PROPERTIES:

The ten
for thd
finishd

hardnegs testing procedures.
5. WRAP THST:
Wire 0.162 in and smaller #n’diameter shall wind on itself as an ar

without
includi
mandrel

is not fapplicable.

6. MICROSTRUCTUREG

A longi
structu

sile strength of the wire shall conform to the requirements
various sizes. Hardness ranges ‘Indicated in Table 1 apply
d springs and are subject to pormal variations found in stan|

breaking or checking of the surface. Larger diameter wire,
ng 0.312 in, shall wind without breaking or checking the sur
twice the wire-diameter. MWrap test on wires over 0.312 in

tudinal section shall show a fine homogeneous tempered marte
€7 Decarburization shall be determined by etching a polish

ied for
d for all

in Table 1
to
dard

bor

up to and
face on a
diameter

nsitic
bd

transverse section of the wire in nital and examining the entire periphery at
100X magnification, measuring the worst area present, but not measuring
decarburization which is directly associated with a seam or other surface

defect.

wire diameter.

Carbon free depth of decarburization shall not exceed 0.5%

of the

Combined depth of carbon free and partial decarburization

shall not exceed 2% of the wire diameter on sizes less than 0.250 in or
0.005 in on sizes 0.250 in or larger.

1Subject to

limits shown for check analysis in SAE J409.
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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 the
fabrication of the finished parts or their serviceability. Unless otherwise
specified by the purchaser, seams shall not exceed 3.5% of the wire diameter
or 0.010 in, whichever is the smaller as measured on a transverse section.

WORKMANSHIP :

The wire—shat—be—unriformimaquatty and—tn temper and shalTl not bq wavy or
crookefl. It shall be homogeneous and free from injurious imperfections

~caused| in its manufacture, whether such imperfections are apparent |at the

10.
10.1

time of receiving inspection or while the wire is processed ‘by” the
manufagturer. Each coil shall be one continuous length of wire, properly
coiled|and firmly tied.

PERMISS$IBLE VARIATIONS IN DIMENSIONS:

The digmeter of the wire shall not vary from the specified by more [than the
following: _

Diameter, in Permissible Variations, + in Permissible Out-Of-Round,| in
0.020 to 0.027 00008 0.0008
Over 0.027 to 0.072 00010 0.0010
Over 0.072 to 0.375 . 0.0020 0.0020
Over 0.375 to 0.625 0.0030 - 0.0030

FINISHED PARTS:

Heat [Treatment: Springs coiled from this wire shall be stress relieved for
a minimum of" 30 minutes at temperature. Normally, the temperature used
will be the” maximum which will leave the original hardness of the|wire
essentiglly unchanged. Typical temperatures are:

450 F - small diameter (0.020 to 0.054 in)
550 F - medium diameter (over 0.054 to 0.120 in)
650 F - large diameter (over 0.120 in)

It should be recognized that in certain applications, such as extension
springs with initial tension requirements, lower than the typical stress
relieving temperature may be used. This is also true for thin flexible
spring designs to minimize distortion. Springs requiring maximum
resistance to relaxation at moderately elevated temperatures may be stress

relieved at higher than the typical temperatures with some loss of hardness.
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10.2 ﬂgigngggz Hardness of springs shall be measured on suitably ground flats

10.3

on wire sizes of 0.062 in and larger, or on ground mounted sections for
wire sizes of less than 0.062 in. :

Surface Condition: The surface condition of the finished parts shall be as
described for the wire except in certain instances where shot peening might
be used. 1In addition, there shall be no excessive coiling marks, nicks, or
gouges which would impair the serviceability of the parts.
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J316 DEC88
RATIONALE:

Not applicable.

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:
Not applicable. |
REFERENCE SECTION:

SAE J409 JUN84, Product Analysis - Permissible Variations from Specified Chemical

Analysis of a—Heat—er—CastofSteel

APPLICATION:

This specification covers the mechanical, chemical, and dimensienal requirements
of o0il tempgred carbon steel spring wire used in the automotive and refated
industries. | It is especially intended for the manufacture,of mechanical springs
and wire forms which are not subjected to a large numberiof high stresp cycles.
Class I wird is intended for moderate stress and Class TI for higher sftress level

applicationyg.
requirementy for springs fabricated from this wire.

COMMITTEE CQMPOSITION:

'DEVELOPED BY THE SAE DIVISION 17 - SPRING.WIRE:

E. H. Judd, |Associated Spring Co., Livonia, MI - Chairman
SPONSORED BY THE SAE IRON AND STEEL TECHNICAL COMMITTEE:

. Arabia, General Motors.Corp., Warren, MI
Belz,|Bloomfield Hills, MI

Bennett, White Farm’Equip. Co., Charles City, IA
Bens, |Kolene Corp., Detroit, MI

Bittner, Brookfield, WI

. Bogart, Traverse City, MI

Borik, CJ}imax Molybdenum Company, Ann Arbor, MI

W. Buenngke) Caterpillar Inc., East Peoria, IL
F. Chojn 5 —

. G. Cook, Oakmont, PA

J. Cormack, Caterpillar Inc., E. Peoria, IL

D. Day, Meehanite Worldwide, Fairlawn, OH

. Denner, National Steel Corp., Livonia, MI
Dinda, Chrysler Corporation, Detroit, MI

. V. Doane, Ann Arbor, MI

M. Dobos, Ford Motor Co., Dearborn, MI

R. Easterday, Kolene Corp., Detroit, MI

Ekis, Mercury Marine, Oshkosh, WI

Fabian, Lindberg Heat Treating Co., Berlin, CT
. L. Frey, Leesburg, FL

. N. Grant, General Motors Corp., Flint, MI

. S. Hanson, Lathrop Village, MI

W. Jerwann, General Electric Co., Fitchburg, MA

Z2—- Voo
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Witt,|Ford Motor Company, Dearborn, MI - Chairman

This specification also covers the basjic material and hpat treat
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