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1. Scope

1.1 This test method covers the hardness testing of ce-
mented carbides by use of a Rockwell hardness tester perform-
ing tests in the Rockwell HRA scale (regular scale, diamond
indenter, 10 kgf (98.07 N) preliminary test force, and 60 kgf
(588.4 N) load) in the range of Rockwell 80 HRA and above.
Also covered are the procedures for the testing and selection of
diamond indenters, the management and traceability of the four
levels of standardized test blocks, and the making and calibra-
tion of Primary, Secondary, and Working standardized test
blocks.

1.2 The Rockwell hardness tester is a convenient and
reliable means of measuring the hardness of cemented car-
bides. A hardness value is obtained easily, but it is subject to
considerable error unless certain precautions are observed.

1.3 The latest version of Test Methods E18 shall be fol-
lowed except where otherwise indicated in this test method.

1.4 The values stated in SI units are to be regarded as
standard except that force and length values associated with the
Rockwell hardness testers will comply with E18 with force
values specified as N (kgf) and indenter length values specified
as mm.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:?
E18 Test Methods for Rockwell Hardness of Metallic Ma-
terials
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E29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

2.2 ISO Standards:’

ISO/IEC 17011 Conformity Assessment—General Require-
ments for Accreditation Bodies Accrediting Conformity
Assessment Bodies

ISO/IEC 17025 General Requirements for the Competence
of Testing and Calibration Laboratories

3. Significance and Use

3.1 Rockwell hardness testing is one of the more important
methods used to evaluate cemented carbides. For composi-
tional groups of cemented carbides, hardness is an indication of
wear resistance and toughness. Lower hardness grades usually
indicate less wear resistance but greater toughness. For a
specific grade of cemented carbide, hardness is an indication of
the metallurgical quality of the material. In no case is Rockwell
hardness testing the only test method to be considered in
evaluating cemented carbides.

4. Apparatus

4.1 Tester—All hardness tests shall be performed using a
Rockwell hardness tester that meets the requirements defined
in the latest version of Test Method E18 except where
otherwise indicated in this test method. Testers shall comply
with the requirements of Annex A3 of this test method.

4.2 Scale—All tests shall be performed using the carbide
Rockwell HRA scale (a carbide diamond indenter, 10 kgf
(98.07 N) preliminary force, and 60 kgf (588.4 N) total test
force.

4.3 Effect of Vibration—The Rockwell hardness tester
should be located in a vibration-free area in order to avoid
erroneous results. If this is not possible, the tester shall be
mounted so as to minimize vibrations, since vibrations tend to
cause erratic readings.

4.4 Indenter—The indenters used shall conform to the
requirements defined in Annex A2 of this test method.

4.5 Anvils—Select an anvil suitable for the specimen to be
tested. The test piece should be supported rigidly, with the test
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