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ENGINEERING MATERIAL SPECIFICATION

Material Name

STEEL BOLTS, MEDIUM CARBON ALLOY, QUENCHED

Specification Number

ESW-M1A150-GA

The materials defined by this specification are quenched and tempered, medium carbon alloy

AND TEMPERED
1. SCOPE
steels.
2. APPLICATION

This specification was released to cover the chemical and mechanical requirements for externally
threaded fasteners for applications such as engine cylinder head bolts.

3. REQUIREMENTS

Material specification requirements are to be used for initial qualification of materials.

3.1 QUALITY SYSTEM REQUIREMENTS
Material suppliers and part producers must conform to the Company's Quality System
Requirements.
3.2 CHEMICAL COMPOSITION
The fasteners must be made of steel conforming in chemical composition to one of the
following SAE grades:
SAE 4135 SAE 4142 SAE 8642
SAE 4137 SAE 8637 SAE 8740
SAE 4140 SAE 8640
Date Action Revisions
2002 01 24 N-Status Made N-Status, updated & renumbered S. Renko
1980 02 28 Metricated and retyped, CE3J-782440-E Supp 31
1964 03 10 Released, CP5-438028
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ENGINEERING MATERIAL SPECIFICATION ESW-M1A150-GA
3.3 MECHANICAL PROPERTIES
(SAE J 429)
Tensile Strength, min 150 000 psi
(1035 MPa)
Proof Load, min 120 00 psi
(830 MPa)
Core Hardness, Brinell 311 -363
Core Hardness, Rockwell "C" 33-39
Surface Hardness, Rockwell "30N", max 58.6
3.4 MANUFACTURING METHOD Cold headed,
roll threaded
3.5 HEAT TREATMENT
Heat to 815 - 845 °C, oil quench. Temper at a minimum temperature of 425 °C to the
specified hardness.
3.6 BOLT DIAMETER All sizes
3.7 BOLT IDENTIFICATION
Bolts shall be marked to identify the manufacturer. In addition the bolt head shall be
marked by 6 radial dashes 60 degrees apart.
3.8 QUALITY
Fasteners manufactured under this specification must be free of cracks, seams, banding
and decarburization or other metallurgical defects which could cause premature failure of
the part in service.
3.9 RESTRICTED CARBURIZATION
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If the particular application requires a bolt free from any total decarburization, then this
requirement must be specified on the engineering drawing. The method utilized to evaluate
proper carbon restoration shall be cross-sectional hardness traverses. The restored carbon
level shall be such that after heat treatment the cross-sectional hardness shall be within the
hardness range specified for the grade designated.
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