Engineering Material Specification

Material Name

STEEL WIRE, CHROME SILICON SPRING

Specification Number
ESW-MSAl1-A
1. SCOPE

The material defined by this specification covers chrome silicon steel quenched and
tempered round springs.

2. APPLICATION

This specification was released originally for material used in the manufacture of sprmgs
whieh will be subjected to moderately elevated temperatures and higher stresses.

3. REQUIREMENTS
3.1 CHEMICAL COMPOSITION

Carbon 0.50 - 0.60
Manganese 0.50 - 0.80
Phosphorus 0.04 max
Sulfur 0.04 max
Silicon 1.20 - 1.60
Chromium 0.50 - 0.80

3.2 MECHANICAL PROPERTIES
Acceptance shall be based on tensile strengths as listed below.

Tensile Streneth ksi (VPa)

Reduction in Area

Dia, in (mm) Minimum Maximum % Minimum
0.035 (0.89)
& under 290 (2000) 320 (2210) 50
0.063 (1.50) 270 (1860) 295 (2035) 50
0.091 (2.31) 260 (1790) 285 (1965) 50
0.135 (3.43) 250 (1725) 275 (1900) 30
0.177 (4.49) 240 (1650) 270 (1860) 45
0.250 (6.35) 235 (1620) 260 (1790) 45
0.312 (7.92) 230 (1590) 255 {1760) 42
0.375 (9.53) 225 (1550) 250 (1725) 42

3.3 WIRE BEND & FRACTURE TEST

Wire 0.162 in (4.11 mm) and smaller in diameter shall wind on itself as an arbor
without breakage. Wires having diameter 0.162 - 0.31 in (4.11 - 7.9 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 failure test.
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3.4 DECARBURIZATION

Total decarburization is not permissible. Partial decarburization shall be kept to the
minimum depth consistent with a commercial material of this quality.

3.5 DIMENSIONAL STABILITY REQUIREMENTS

The dimensional stability of a spring manufactured under this specification shall be
such that no detrimentoal change in free height or number of coils shall oceur when
spring is heated to 200" C for 2 h in a free state, except hot set springs.

3.6 MANUFACTURING REQUIREMENT

Springs manufactured, utilizing this oil tempered material, must be stress relieved
after forming at a temperature sufficiently high to produce a dimensionally stable
part under expected maximum operating temperature in the specific application.
This stress relieving process shall not adversely affect the tensile strength of the
material.

3.7 WORKMANSHIP
The wire shall be uniform in quality and temper and shall not be wavy or crocked.
3.8 SURFACE CONDITION

The surface of the wire as received, shall be free from rust, excessive scale, serious
seams and deep seratches, pits or rolled in scale. These defects may be revealed by
any recognized method. Wire in which cross checks or quench cracks of any depth
are found in the material as received, shall be rejected.

3.9 SUPPLIER'S RESPONSIBILITY

Material supplied to this specification must be equivalent to that originally
approved. Changes in formulation or processing shall not be made without prior
approval as deseribed in Supplier Procedure I-A.

4. APPROVAL OF SUPPLIERS

Suppliers to this specification must be approved by the affected product engineering office.
Procedure for gaining approval of a specific material to a new/existing ES-M specificatjon is
contained in Supplier Procedure I-A. Approved new suppliers will be added to the
Engineering Materials Approved Source List.
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