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1. SCOPE
1.1 Form

This specification and its supplementary detail specifications cover commoenly-available rare-earth/cobalt permanent
magnets produced by powder metallurgy.

1.2 Application

This product has been used typically for components of electrical, electronic, and magnetic devices, but usage is not
limited to such applications.

1.3 Classification

The rare-earth/cobalt permanent magnets shall be as specified in the applicable detail specification, wherein each
material is defined by chemical compaosition and energy level. An example is shown in 8.2. The material covered by each
detail specification appears as part of the title.

2. APPLICABLE DOCUMENTS

The issue of the following documents in effect on the date of the purchase order forms a part of this specification to the
extent specified herein. The supplier may work to a subsequent revision of a document unless a specific document issue
is specified. When the referenced document has been cancelled and no superseding document has been specified, the
last published issue of that document shall apply.

2.1  ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959
Tel: 610-832-9585, or www.astm.org.

ASTM A 341/A 341M  Direct-Current Magnetic Properties of Materials Using D-C Permeameters and the Ballistic Test

Methods

ASTM B 193 Resistivity of Electrical Conductor Materials

ASTM B 311 Density Determination of Powder Metallurgy (PM) Materials Containing Less Than Two Percent
Porosity
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ASTM C 518 Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the
Heat Flow Meter Apparatus

ASTM E 8 Tension Testing of Metallic Materials

ASTM E 92 Vickers Hardness of Metallic Materials

ASTM E 228 Linear Thermal Expansion of Solid Materials with a Vitreous Silica Dilatometer

ASTM E 354 Chemical Analysis of High-Temperature, Electrical, Magnetic, and Other Similar Iron, Nickel, and
Cobalt Alloys

2.2 U.S. Government Publications

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, or http://assist. daps.dla.mil/quicksearch/.

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes
3. TECHNICAL REQUIREMENTS
3.1 Detail Specification

The requirements for a specific product shall consist of all the requirements specified herein in addition to requirements
specified in the applicable detail specification. In case of conflict between requirements of this basic specification and the
applicable detail specification, requirements of the detail specification shall govern.

3.2 Composition

Shall be RCo5, where R is a rare-earth element or a combination of rare-earth elements, such as lanthanum (La),
samarium (Sm), praseodymium (Pr), neodymium (Nd), cerium (Ce), or Misch metal (MM). Nominal composition shall be
as specified in the applicable detail specification. Variations from the nominal composition will be permitted if the magnetic
property requirements are met. Composition shall be determined by wet chemical analysis in accordance with ASTM E
354, by spectrochemical methods, or by other analytical methods acceptable to purchaser.

3.3 Condition

Shall be as specified in the applicable detail specification. When ordered in the magnetized condition, each magnet shall
be suitably keepered.

3.4 Properties

Magnets shall conform to the following requirements:
3.41 Magnetic Properties (See 8.3)

3.411 Magnetic Characteristics

Shall be as specified in the applicable detail specification, taken from direct current hysteresis data determined in
accordance with ASTM A 341 at 20 to 30 °C (68 to 86 °F) on fully magnetized test specimens. The first quadrant data
indicate the magnetization process and the field required (Hs) in a closed path to cbtain saturation. The residual induction
(B,), the induction coercive force (H), the energy product (BH)y,, and the intrinsic coercive force (H.) shall be reported.

3.41.2 Performance as a Function of Temperature

Shall be as specified in the applicable detail specification, determined in accordance with 4.5.1.1 by the reversible
coefficient expressed over a specified temperature range, and the irreversible loss of magnetism after exposure to a
specified maximum temperature determined in accordance with 4.5.1.2, when the loss of magnetization is expressed in
terms of the geometry or permeance coefficient of the specimen. The maximum service temperature to which a magnet
can be subjected without any long-term structural or metallurgical instability shall be as shown in the applicable detail
specification.
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