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1. SCOPE:
This recommended practice provides guidelines for the establishment of an induction hardening
process for steel components. It is intended to be used as a guide for designers of induction hardened
parts, for process auditors, and for purchase specifications and/or process sheets as applicable.
Induction heat treatment is intended for hardening of only selected areas of plain carbon or alloy steel
components. A prior heat treatment may be specified for improved response of the overall component
to induction hardening, or for control of properties in the balance of the part. AMS 2759 is
recommended for such prior heat treatment.

2. APPLICABLE DOCUMENTS:

The following documents are often used in conjunction with induction hardening and should be
considered when induction hardening is needed:

2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2759 Heat Treatment of Steel Parts, General Requirements
AMS 2649 Etch Inspection of High Strength Steel Parts

SAE J423 Methods of Measuring Case Depth

ARP1820 Chord Method of Evaluating Surface Microstructural Characteristics
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2.2 ASTM Documents:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19248-2959.

ASTM E 18 Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials
ASTM E 92  Vickers Hardness of Metallic Materials

ASTM E 112 Determining the Average Grain Size

ASTM E 384 Microhardness of Materials

3. TECHNICAL:
3.1 Specifying Induction Hardening:

The extent of the induction hardening pattern should be fully defined on the engineering drawing.
The definition should include:

The minimum and maximum lengths or widths of the hardened zone or case (sometimes called
induction harden pattern or IHP)

The minimum and maximum depth of the hardened zone or case

The minimum (and in some cases, the maximum) hardness of the case

The hardness of the core or unaffected base metal

The maximum extent of the heat affected, transition, or intermediate zones. These terms are often
used interchangeably.

The minimum hardness permitted in the overtempered zone (In some cases, the width of the
intermediate or transition zone may also be limited.)

Locations where hardness measurements or traverses should be taken.

Examples of ways to specify the extent and requirements of induction hardening are shown in
Figure 1.

3.1.1  The transition or overtempered zone is located beneath the hardened zone. Having been exposed
to temperatures not high enough to harden it, but substantially higher than the core or base metal
tempering temperature, this area may be softer than the core or base metal. The designer may
limit the extent of softening, either by specifying a minimum hardness, or by specifying the
maximum width of the zone, or both. It is recommended that the permissible hardness reduction in
the overtempered or transition zone be 4 to 8 points HRC below the original core or base metal
hardness. A minimum width of 0.03 inch (0.76 mm) is often obtainable for smaller sections, but
specifying the maximum width that can be tolerated in the design is recommended. A transition
zone equal to the minimum case depth required by the specification or drawing is considered
reasonable.

3.1.2 Hardness at the surface of the induction hardened range is generally measured by direct Rockwell
or Superficial Rockwell hardness testing in accordance with ASTM E 18. However, depth of
hardening and extent of heat affected zone are normally determined destructively, on a cross-
section of the part, using microhardness techniques such as those of ASTM E 384, ARP1820 or
SAE J423.
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