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British Standard

Powder metallurgical materials and products

Part 4. Methods of testing and chemica! analysis of hardmetals

Section 4.7 Determination of Young's modulus

Matigres premigres et produits de la métallurgie des poudres
Partie 4. Méthodes d’essai et analyse chimique des métaux-durs

Section 4.7 Détermination du module de Young

Pulvermetallurgische Werkstoffe und Erzeugnisse

Teil 4. Verfahren zur Priifung und chemischen Analyse von Hartmetallen

Abschnitt 4.7 Bestimmung des Elastizitatsmodulus

Foreword

This Section of BS 5600 is technically equivalent to
ISO 3312 ‘Sintered metal materials and hardmetals —
Determination of Young's modulus’.

The application of the method of test is considered in the
United Kingdom not to be applicable to sintered metal
materials (other than hardmetals) and reference to sintered
metal materials has therefore been excluded from the scope
and field of application of this Section.

Additionally, the opportunity has been taken to delete
references to sampling requirements in line with Resolu-
tion 43, ISO/TC 119 Plenary meeting, 14 May 1976.

In most other respects the text of the international
standard has been approved as suitable for publication as
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a British Standard. For ease of production the text of the
international standard has been used as the basis of this
Section; some terminology and certain conventions are
therefore not identical with those used in British Standards.

Additional information. This Section is one of a series that
comprises BS 5600. A list of the Sections of BS 5600
appears in table 1 of the introduction and contents
{Section 1.1).

Section 1.2 is a glossary of technical terms that have
particular application in the powder metallurgical industry
and which are used in the Sections of this British Standard.
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1 SCOPE AND FIELD OF APPLICATION

This British Standard specifies a method of determination

of dynamic (adiabatic) Young's modulus by longitudinal

oscillations of hardmetals.

2 REFERENCE

The title of the standards publication referred to in this
standard is given on the inside back cover.

3 PRINCIPLE

Excitation of ultrasonic fongitudinal oscilfations in a test
piece and determination of the resonance frequency of its
natural oscillations.

4 SYMBOLS AND UNITS

Symbol Designation Unit
L Length of test piece mm
p Density g/cm3
f Frequency of natural oscillations Hz
E Young's modulus N/mm?2

6 APPARATUS
5.1 Fixture for mounting test piece.

5.2 Ultrasonic oscillator having a continuous control of
frequencies in the range from 20 to 100 kHz.

5.3 Device for determining resonance frequency.

6 SAMPLING AND PREPARATION OF TEST PIECES

6.1 The test pieces shall be at least 80 mm long and may
have either a round or a rectangular cross-section. The test
piece with round cross-section shall be 6% 0.2 mm in
diameter. The cross-section of the rectangular test piece
shall be 6 * 0.2 mm x 8 £ 0.2 mm,
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6.2 The surface layer shall be removed to a depth of at
least 0.1 mm. The surface roughness shall be R, < 1.5 pm.

6.3 The ends of the test piece shall be ground and shall be
parallel to within 0.02 mm.

6.4 The test piece shall be free of surface cracks or other
structural defects and shall be cleaned immediately before

" being tested.

7 PROCEDURE

7.1 Determine the density of the test piece to the nearest
0.01 g/em? according to Section 4.4 of this British Standard.

7.2 Measure the length of the test piece to the nearest
0.1 mm.

7.3 Mount the test piece in the apparatus. Smoothly

increase the frequency of the oscillator until the fowest
frequency of the natural longitudinal oscillations of the test

piece is obtained. Determine the resonance frequency to ‘
the nearest 50 Hz,

8 EXPRESSION OF RESULTS
8.1 Young's modulus is given by the following formula :

E=4x 109k L2x px 2

8.2 Report the result rounded to the nearest

5X 103 N/mm2,

9 TEST REPORT

The test report shall include the following information :

a) reference to this British Standard;

b) all details necessary for identification of the test
sample; ‘

c) the result obtained;

d) all operations not specified by this International
Standard, or regarded as optional;

e) details of any occurrence which may have affected
the results.
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