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Foreword
In 1982 I1SO 3312:1987 "Sintered metal materials and hardmetals - Determination of Young
modulus” was submitted to the CEN Primary Questionnaire procedure.

Following the positive result of the CEN/CS Proposal ISO 3312:1987 was submitted to the CEN
Formal Vote. The result of the Formal Vote was positive.

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by October 1993, and conflicting national
standards shall be withdrawn at the latest by October 1993.

According to the Internal Regulations of CEN/CENELEC, the following countries are bound to
implement this European Standard :

Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, lIreland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

Endorsement notice
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The text of the International Stan

$ O 3121987 was approved by CEN as a European
Standard without any modification p |

NOTE: The European references to international publications are given in annex ZA (normative).
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Annex ZA (normative)
Normative references to international publications
with their relevant European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions
of any of these publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to
applies (including amendments).

=

Publication Year Title EN/HD Yea

1ISO 2738 Permeable sintered metal materials - Deter- - ———-
mination of density, oil content and open
porosity
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of preparing International
Standards is normally carried out through ISO technical committees. Each member
body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, govern-
mental and non-governmental, in liaison with ISO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council. They are approved in accordance with ISO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard 1SO 3312 was prepared by Technical, Committée ISO/TC-119;
Powder metallurgy.

This second edition cancels and replaces the first edition (1ISO-3312:1975),-of which it
constitutes a minor revision.

Users should note that all International Standards undergo revision from time to time
and that any reference made herein to any other International Standard implies its
latest edition, unless otherwise stated.

© International Organization for Standardization, 1987 @

Printed in Switzerland



INTERNATIONAL STANDARD

ISO 3312 : 1987 (E)

Sintered metal materials and hardmetals — Determination

of Young modulus

1 Scope and field of application
This International Standard specifies a method for the deter-
mination of the dynamic (adiabatic) Young modulus by

longitudinal oscillations of sintered imetal ,materials .and hard-
metals.

2 Reference

I1SO 2738, Permeable sintered metal materials — Determination
of density, oil content and open porosity.

3 Principle

Excitation of ultrasonic longitudinal oscillations 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
Q Density g/cm3
f Frequency of natural oscillations Hz
E Young modulus N/mm?2

5 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 Preparation of test pieces

6.1 The test pieces shall be at least 60 mm long and may
have jeither a roundyor /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.

6.2) The surface layer shall be removed to a depth of at least
0,1, mm.;;The surface|roughness shall be R, < 1,26 um.

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/cm3 according to ISO 2738.

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 lowest 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 modulus is given by the following equation:

E=4x10-9x%x L2 x g x f2

8.2 Report the result rounded to the nearest 5 x 103 N/mm2.
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