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/400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 

MATERIALS 
PRACTICE 

Submitted for recognition as an American National Standard 

SAE J157 

Issued March 1970 
Reaffi rme.d December 1988 

Reaffirming J157 MAR70 

OIL TEMPERED CHROMIUM - SILICON ALLOY STEEL WIRE AND SPRINGS 

1. ~: 

This SAE Recommended Practice covers the mechanical and chemical requirements 
of oil tempered chromium silicon alloy steel wire used for the manufacture of 
springs requiring resistance to set when used at moderately elevated 
temperatures. It also covers the basic material and processing reqUirements 
of springs fabricated from this wire. 

2. MANUFACTURE AND WORKMANSHIP: 

The steel 
process. 
and undue 
quenched, 

shall be made by the electric furnace, open hearth, or basic oxygen 
Sufficient discard shall be made to insure freedom from all pipe 
segregation. The wire shall be properly drawn, austenitized, oil­
and tempered to produce the specified mechanical properties. 

The wire shall be uniform in quality and in temper and shall not be wa~y or 
crooked. It shall be homogeneous and free from injurious imperfections 
caused in its manufacture, whether such imperfections are apparent at the 
time of receiving inspection or while the wire is processed by the spring 
manufacturer. Each coil shall be one continuous length of wire, properly 
coiled and firmly tied. 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state oftechnical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular 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. 

Copyright 1989 Society of Automotive Engineers, Inc. 
All rights reserved. 

Printed in U.S.A. 
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J157 Page 2 

3. CHEMICAL COMPOSITION: 

The steel shall conform to the chemical composition l as follows: 

Carbon 
Manganese 
Phosphorus 
Sulfur 
Sl1i con 
Chromium 

0.51 - 0.59% 
0.60 - 0.80% 
0.035% max 
0.040% max 
1.20 - 1.60% 
0.60 - 0.80% 

4. ME_C..liANICAL PROP .. ERU..E.S: The tensile strength of the wire shall conform to the 
requirements in Table 1 for the various sizes. Hardness ranges indicated in 
Table 1 apply to finished springs and are subject to normal variations found 
in standard hardness testing procedures. 

On Rockwell C, normal variations are considered ±l pOint RC or equivalent by 
conversions. 

5. PERMISSIBLE VARIATIONS IN DIMENSIONS: 

The diameter of the wire shall not vary from that specified by more than the 
followi ng: 

Oi ameter, in 

0.032 - 0.072 incl 
Over 0.072 - 0.438 incl 

6. WRAP TEST: 

Permissible 
Variations, ±in 

0.0010 
0.0020 

Permissible 
Out of Round, in 

0.0010 
0.0020 

Wire 0.162 in and smaller in diameter shall wind on itself without breaking 
or cracking the surface. Larger diameter wire, up to and including 0.312 in, 
shall wind without breaking or cracking the surface on a mandrel twice the 
wire diameter. The wrap test on wires over 0.312 in diameter is not 
applicable. 

lFor permissible variations from specified ranges and limits for steel, refer 
to SAE J409. 

() 

() 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
57

_1
98

81
2

https://saenorm.com/api/?name=59f48dfacf2badd9a5a4f9e75e1e9fd8


Page 3 J1S7 

,~------------------------------------------------~--------------~ 

TABLE 1 

Tensile strength 
103 ps i Hardness 

Wire Reduction 
Diameter, of Areaa 

in Min Max Min Max mi n % 

R lSN 

0.032 300 325 88.5 90.0 b 
0.041 298 323 88.S 90.0 b 
0.054 292 317 88.0 89.5 b 

R 45N 

0.062 290 315 59.5 63.0 b 
0.080 285 310 59.0 62.0 b 
0.092 280 305 58.5 61.5 45 
0.120 275 300 57.5 61.0 45 

RC 

0.135 270 295 51.S 54.0 45 
0.162 265 290 51.0 53.5 40 
0.177 260 285 50.5 53.0 40 
0.192 260 283 50.5 53.0 40 
0.218 255 278 50.0 52.5 40 
0.250 250 275 50.0 52.5 40 

0.312 245 270 49.0 52.0 40 
0.375 240 265 48.5 51.5 40 
0.438 235 260 48.0 51.0 40 

Values for intermediate sizes may be interpolated. 
aThe reduction of area values are for as-received wire. These values may be 

decreased by 5 points when tested immediately after tempering. 
bReduction of area does not apply to wire under 0.092 inch in diameter. 
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J157 ~® Page 4 

7. MICROSTRUCTURE: 

A longitudinal section shall show a fine homogeneous tempered martens1t1c 
structure. Decarburization shall be determined by etching a polished 
transverse section of 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. Depth of carbon free decarburization shall not exceed O.S% of the 
wire diameter. 

Combined depth of carbon free and partial decarburization shall not exceed 2% 
of the wire diameter on all sizes of wire. 

8. 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. Unless otherwise specified by the 
purchaser, seams shall not exceed 3.S% of the wire diameter or 0.010 in, 
whichever is the smaller as measured on a transverse section. 

9. FINISHED PARTS: 

Springs coiled from this wire shall be stress relieved immediately after 
coiling for a minimum of 30 min at heat unless otherwise agreed upon between 
purchaser and supplier. The temperature used will be the maximum which will 
leave the original hardness of the wire essentially unchanged. Typical 
temperatures are 6S0-800°F. 

It should be recognized that in certain applications, such as some torsional 
or extension springs, lower than typical stress relieving temperatures may be 
used. Hardness of springs shall be measured on a suitable ground flat on 
wire sizes of 0.062 in and larger or on ground mounted sections for wire 
sizes less than 0.062 inch. The hardness scale and values shall conform to 
the requirements of Table 1 for the respective wire diameters. 

The surface conditions on the finished parts shall be as described for the 
wire, except certain instances where shot peening might be used. In 
addition, there shall be no excessive coiling marks, nicks, or gouges which 
would impair the serviceability of the parts. 

When springs are shot peened, the surface appearance will be altered. 
Because of a resulting decrease in the spring resistance to relaxation, shot 
peening is permitted only when agreed upon by the purchaser. After shot 
peening, the springs shall be stress relieved at 400-47SoF for a minimum of 
30 min at heat. 

o 

) 
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J157 DECSS 

RATIONALE: 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

REFERENCE SECTION: 

SAE J409 DECSS, Product Analysis - Permissible Variations from Specified Chemical 
Analysis of a Heat or Cast of Steel 

APPLICATION: 

Th is SAE Recommended Practi ce covers the mechani ca 1 and chemi ca 1 requi rements of' 
oil tempered chromium silicon alloy steel wire used for the manufacture of 
springs requiring resistance to set when used at moderately elevated 
temperatures. It also covers the basic material and processing requirements of . 
springs fabricated from this wire. 

COMMITTEE COMPOSITION: 

DEVELOPED BY SAE DIVISION 17 - SPRING WIRE: 

E. H. Judd, Barnes Grp., Inc., Associated Spring Co., Livonia, MI - Chairman 

SPONSORED BY THE SAE IRON AND STEEL TECHNICAL COMMITTEE: 

G. G. Witt, Ford Motor Company, Dearborn, MI - Chairman 
F. J. Arabia, General Motors Corp., Warren, MI 
R. J. Belz, Bloomfield Hills, MI" 
R. D. Bennett, White Farm Equip. Co., Charles City, IA 
F. P. Bens, Kolene Corp., Detroit, MI 
E. T. Bittner, Brookfield, WI 
H. N. Bogart, Traverse City, MI 
F. Borik, Climax Molybdenum Company, Ann Arbor, MI 
R. W. Buenneke, Caterpillar, Inc., East Peoria, IL 
E. F. Chojnowski, Heat Transfer Systems Co., Jackson, MI 
A. G. Cook, Oakmont, PA 
W. J. Cormack, Caterpillar, Inc., E. Peoria, IL 
D. D. Day, Meehanite Worldwide, Fairlawn, OH 
S. Denner, National Steel Corp., Livonia, MI 
S. Dinda, Chrysler Corporation, Detroit, MI 
D. V. Doane, Ann Arbor, MI 
J. M. Dobos, Ford Motor Co., Dearborn, MI 
J. R. Easterday, Kolene Corp., Detroit, MI 
I. Ekis, Mercury Marine, Oshkosh, WI 
R. Fabian, Lindberg Heat Treating Co., Berlin, CT 
M. L. Frey, Leesburg, FL 
C. N. Grant, General Motors Corp., Flint, MI 
J. S. Hanson, Lathrop Village, MI 
K. W. Jerwann, General Electric Co., Fitchburg, MA 
E. H. Judd, Associated Spring Co., Livonia, MI 
R. Krupitzer, Chrysler Motors, Detroit, MI 
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