} ENGINEERING MATERIAL SPECIFICATION

. Material Name Specification Number

STEEL WIRE, OIL TEMPERED SPRING - ROUND OR FLAT - ESW-M5A5-B
BLACK OXIDE FINISH
STEEL WIRE, OIL TEMPERED SPRING - ROUND OR FLAT - ESW-M5A7-B

PLATN OIL DIPPED

1. SCOPE

The materials defined by this specification are generally open hearth
steel products drawn into either round or flat wire, hardened in oil and
tempered to the physical characteristics given below.

2. APPLICATION

This specification was released originally for material used in spring

designs such as compression springs, torsion springs, extension springs,
spring clips, etc.

3. REQUIREMENTS

3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to Quality
System Requirements, QS-9000. Material specification regquirements
are to be used for initial qualification of materials. A Control
. Plan for ongoing production verification is required. This plan
must be reviewed and approved by the relevant Ford Materials
activity and/or Ford Supplier Technical Assistance (STA) prior to
production parts submission. Appropriate statistical tools must

be used to analyze process/product data and assure consistent
processing of the materials.

Part producers using this material in their products, must use
Ford approved materials and must conform to a process control plan
which has been approved by STA and/or the relevant Materials

Activity.
3.2 ROUND WIRE CHEMICAL COMPOSITION
LESS THAN 7/32 (5.6MM)
7/32 IN (5.6 MM) and Larger
Carbon 0.55 - 0.75 0.55 - 0.75
Manganese 0.60 - 0.90 0.80 - 1.20
Phosphorus 0.045 max 0.045 max
Sulphur 0.050 max 0.050 max
Silicon 0.10 - 0.30 0.10 - 0.30
Date Action Changes/Revis:ions
. 1999 06 01 Revised ESW-M5A6-B Inactivated; Complete Update
1978 11 15 Metricated and Retyped PCR RD782440-P3
1964 07 13 Released CP5-447346
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ENGINEERING MATERIAL SPECIFICATION ESW-M5A5-B

ESW-M5A7-B

3.3 ROUND WIRE MECHANICAIL REQUIREMENTS

Acceptance of this class of material shall be based on tensile

strength. The tensile strength, Ksi (MPa) shall be as follows:
Dia, in(mm) Min Max Dia, in(mm) Min Max
0.020(0.51) 288 (1985) 323(2230) 0.093(2.36) 225(1550) 260(1790)‘
0.028(0.71) 281(1940) 316(2180) 0.105(2.67) 220(1520) 255(1760)
0.032(0.81) 275(1900) 310(2140) 0.120(3.05) 215(1480) 250(1725)
0.035(0.89) 268(1850) 303(2090) 0.135(3.43) 210(1450) 240(1655)
0.041(1.04) 261 (1800) 296(2040) 0.148(3.76) 205(1415) 235(1620)
0.047(1.19) 254 (1750) 289(1995) 0.162(4.11) 200(1380) 230(1590)
0.054(1.37) 248 (1710) 283(1950) 0.177(4.49) 195(1345) 225(1550)
0.0625(1.588) 242(1670) 277(1910) 0.192(4.88) 190(1310) 220(1520)
0.072(1.83) 236 (1630) 271(1870) 0.207(5.26) 185(1275) 215(1480)
0.080(2.03) 230(1590) 265(1830) 0.225(5.72) 183(1260) 213(1470)
0.250(6.35) 180 (1240) 210(1450) 0.500(12.70) 165(1140) 195(1345)
0.312(7.92) 178(1230) 208(1435) 0.562(14.27) 160(1100) 190(1310)
0.375(9.53) 175(1210) 205(1415) 0.625(15.88) 160(1100) 190(1310)
0.437(11.10) 170(1170) 200(1380)
3.4 ROUND WIRE BEND AND FRACTURE TEST

Wire 0.162 in (4.11 mm) and smaller in diameter shall wind on

itself as an arbor without breakage. Wires having diameters 0.162

- 0.312 in (4.11 - 7.92 mm) shall wind without breakage on a

mandrel twice the wire diameter. The wire shall not show a coarse

or cuppy condition when subjected to a fracture test.
3.5 ROUND WIRE DIMENSIONAI. VARIATION

The diameter shall not vary from that specified by more than the

following:

Size of Wire, in{(mm) Allowable Variation +/- in (mm)

0.020 - 0.027 (0.51 - 0.69) 0.00075 (0.0191)

0.028 - 0.075 (0.71 - 1.91) 0.001 (0.03)

0.076 - 0.375 (1.93 - = .83) 0.002 (0.05)

0.376 (9.55) and over 0.003 (0.08}

The wire shall not be out of round more than one-half the total

permissible variation prescribed for diameter variation as noted.
3.6 FLAT WIRE CHEMICAL COMPOSITION

Shall correspond to SAE 1060 or SAE 1065 steel analysis unless
otherwise specified on engineering drawing.
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