@ Engineering Material Specification

Material Name Specification Number
POWDER METAL - AIR HARDENING NICKEL STEEL ESA-M10A67-A
1. SCOPE

The material defined by this specification is an air hardemng nickel steel with high strength,
hardness and density.

2. APPLICATION

This specification was released originally for materials used in tilt steering column lock
levers.

3. REQUIREMENTS
3.1 CHEMICAL COMPOSITION

Carbon 0.4 - 0.7
Nickel 8.5 - 10.5
Molybdenum 0.4 - 0.
Manganese 0.3 max
Sulfur 0.05 max
Phosphorus 0.04 max
Siliecon 0.1 max
Total Other Elements 0.1 max
Iron Balance

3.2 TENSILE STRENGTH, min 120 ksi (830 MPa)
(ASTM E 8, Flat Unmachined Test Bar
0.2 in (5 mm)/min)

3.3 YIELD STRENGTH, min 80 ksi (550 MPa)
(ASTM E 8, Flat Unmachined Test Bar
0.2 in (5 mm)/min)

3.4 ELONGATION, min 2%
(ASTM E 8, Flat Unmachined Test Bar
0.2 in (5 mm)/min)

3.5 IMPACT STRENGTH, CHARPY, min 25 ft.lb (34 J)

(ASTM E 23, Unnotched)

3.6 COMPRESSIVE STRENGTH
(ASTM E 9, 0.2 in (5 mm)/min)

Specimen Size: 0.374 in (9.50 mm) + 0.002 in (0.051 mm) diemeter, 1.13 in (28.70
mm) + 0.05 in (0.13 mm) length.

Compressive Yield Strength, min 130 ksi (900 MPa)
Ultimate Compressive Strength, min 195 ksi (1340 MPa)
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3.7  HARDNESS-ROCKWELL "C", min 20
(ASTM E 18) '
3.8 DENSITY 7.2 - 7.5 g/em®

(ASTM B 328)
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 described in Supplier Procedure I-A. :

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 specification is
contained in Supplier Procedure 1-A. Approved new suppliers will be added to the
Engineering Materials Approved Source List.
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