AS 1816—1990

Australian Standard"

Metallic materials -—crinell
hardness test



https://www.stdhive.com/standards/as-1816-1990-pdf/

This Australian Standard was prepared by Committee MT/6, Mechanical Testing of
Metals. It was approved on behalf of the Council of Standards Australia on
21 June 1990 and published on 10 December 1990.

The following interests are represented on Committee MT/6:
Aluminium Development Council
Bureau of Steel Manufacturers of Australia
CSIRO, Division of Applied Physics
Confederation of Australian Industry
Department of Defence
Federal Chamber of Automotive Industries
Metal Trades Industry Association of Australia
National Association of Testing Authorities, Australia
Railways of Australia Committee
Society of Automotive Engineers—Australasie
University of Sydney
University of Wollongong

Additional interests participating in preparauc of Standard:
Calibrating organizations

Testing and research orgarszadons

Review of Aus’ralic 1 Standards.To keep abreast of progress inindustry, Australian Standards are subject

to periodic rev.>w a1d are kept up to date by the issue of amendments or new editions as necessary. It is
important therefc = that Standards users ensure that they are in possession of the latest edition, and any
amendr..nts there .

Full actails o f all Australian Standards and related publications will be found in the Standards Australia
Ca.>log. = of Publications; this information is supplemented each month by the magazine ‘The Australian
Stanurd’, which subscribing members receive, and which gives details of new publications, new editions
and amendments, and of withdrawn Standards.

suggestions for improvements to Australian Standards, addressed tothe head office of Standards Australia,
. e welcomed. Notification of any inaccuracy or ambiguity found in an Australian Standard should be made
w thout delay in order that the matter may be investigated and appropriate action taken.

This Standard was issued in draft form for comment as DR 87212.


https://www.stdhive.com/standards/as-1816-1990-pdf/

AS 1816—1990

Australian Standard”

Metallic materials -—2rinell
hardness test

’_ \S ~816—1990 first published in part as B81—1941
(endorsement of BS 240—1937 without amendment) |
AS B81—1941 revised and redesignated AS B81.1—195
(endorsement of BS 240—1937 with amendment).
Second edition 1963 (endorsement of BS 240.1—1962
with amendment).
AS B81.1—1963 and redesignated
AS 1816.1—1977.
AS B81.2 first published 1954 (endorsement of
BS 240.2—1950 without amendment)
Second edition 1968.
AS B81.2—1968 revised and redesignated
AS 1816.2—1976.
AS 1816.1—1977 and AS 1816.2—1976 revised,
amalgamated and redesignated AS 1816—1990.

PUBLISHED BY STANDARDS AUSTRALIA
(STANDARDS ASSOCIATION OF AUSTRALIA)
1 THE CRESCENT, HOMEBUSH, NSW 2140
ISBN 0 7262 6461 X


https://www.stdhive.com/standards/as-1816-1990-pdf/

AS 1816—1990 2
PREFACE

This Standard was prepared under the direction of the Standards Australia Committee on Mechanical
Testing of Metals to supersede AS 18Method for Brinell hardness tesBart 1 —1977Testing
of metals and Part 2—1976Calibration of the testing machine

In this edition, the testing and calibration requirements have been combined into the one Standard
for simplification and the avoidance of duplication.

This edition was prepared at the request of the National Association of Testing Authorities, Australia
to alleviate problems associated with calibration in relation to cost, adequacy and range of hardness
blocks available for user checks.

U Copyright— STANDARDS AUSTRALIA

Users of StandarJ s are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright \ct allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in writing|from
Stari'ards /" 'stralia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information on
¢ nme <ial s ftware royalties should be directed to the head office of Standards Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use
exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

| Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
‘ payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.
The use of material in print form or in computer software programs to be used commercially, with or without payment, |or in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.



https://www.stdhive.com/standards/as-1816-1990-pdf/

3 AS 1816—1990

CONTENTS
Page
SECTION1 SCOPE AND GENERAL
1.1 SCOPE . . e 4
1.2 REFERENCEDDOCUMENTS .......................... 4
1.3 DEFINITIONS . . .. 4
1.4 PRINCIPLEOF TEST . . .. . e 4
1.5 DESIGNATION OF BRINELL HARDNESS ................ b5
1.6 TABLES OF HARDNESSVALUES ...................... b
1.7 HARDNESS CONVERSIONS .......................... 5
SECTION 2 TESTING OF METALS
21 SCOPE OF SECTION . ... .. e <)
2.2 RELATION OF FORCETO BALL DIAMETER ............. 6
2.3 TESTING MACHINE . ... .. . .. e 6
2.4 INDENTER . ... . . n
25 MEASURING APPARATUS . ... ... . e T
2.6 SUPPORTOF TEST PIECE . T
2.7 PERFORMANCE OF MACHINE Ce .7
2.8 MAINTENANCE OF THE TESTING MACHINE BY THE UQ&r\ 7
29 TESTPIECE . ... . . e e .... 8
2.10 TEST PROCEDURE .. ... . ) )
2.11 RECORD OF TEST RESULTS .............. N 10
212 TESTREPORT .. .. ... . 5 11
SECTION 3 COMPLETE CALIBRATION OF THE TECT NG MACHINE
3.1 GENERAL . . 12
3.2 PRELIMINARY INSPECTION ......................... 12
3.3 INDENTING FORCES .. .. .. . . . i 12
3.4 CALIBRATIONOFBALLS . . ... .. i 12
3.5 MEASURING APPARATUS ... ... ... .. . i 12
3.6 PERFORMANCETEST ....... .. ....... ... ... 13
3.7 RECORDOFRESULTS.... Y C
3.8 REPORT OF COMPLETE f‘ALIBRATION N
SECTION 4 PARTIAL CALIBRATIONDF THE TESTING MACHINE
4.1 GENERAL . . .. 14
4.2 PRELIMINARY NS 3"CTION .......................... 14
4.3 INDENTING PRCTECURE . e
4.4 ASSESSMENT DF "ERFORMANCE..................... 14
45 RECORD OF PESULTS ..... 1
4.6 REPORT OF PARTIAL CALIBRATION ................... 15
SECTION 5 Cr'IBRATION OF STANDARD HARDNESS BLOCKS
51 GENIRAL .. e 16
52 RrOUREMENTS FOR STANDARD HARDNESS BLOCKS .... 16
5.3 CAL.ZSRATION OF STANDARD HARDNESS BLOCKS ....... 16
5.4 . STANDARDIZING MACHINE . ... ..................... 17
SECTICN 6 CALIBRATION OF BALL INDENTERS
6.0 GENERAL . ... . e 18
6.2 SURFACECONDITION ...... ... .. ... ... .......... 18
6.3 DIAMETER . . .. . . 18
6.4 HARDNESS . . .. .. . 18


https://www.stdhive.com/standards/as-1816-1990-pdf/

AS 1816—1990 4

STANDARDS AUSTRALIA

Australian Standard

Metallic materials —Brinell hardness test

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE This Standard sets out methods for measuring the hardness of metals and metal predu«.s
on scales of Brinell hardness. It includes requirements for the installation and calibration of the tecting
machine, and recommendations for its maintenance by the user.

NOTE: In some Brinell hardness testing machines, the indentation measuring apparatus is integral with thesmac. ine. In others,
the function of the machine is limited to the indenting process, the measurement of the indentation being macu > sey arately. It is
acceptable, therefore, for the indenting process to be performed in a compression testing machine which ©>as _:itable indenter
attachments and which can apply the appropriate force in accordance with this Standard.

This Standard does not preclude the use of portable hardness testing machin_s w"ch meet those
requirements of Section 2 which are appropriate to non-portable machines.

1.2 REFERENCED DOCUMENTS The following documents are referred to in this Standard:

AS
1199 Sampling procedures and tables for inspection by attributes

1817 Method for Vickers hardness test
1817.1 Part 1: Testing of metals

2193 Methods for calibration and grading of force-measuiing systems of testing machines

ISO
4964 Steel —Hardness conversions

1.3 DEFINITIONS For the purpose of this Standar.' tr.= aeciinitions below apply.

1.3.1 Calibration—all the operations for determiniz3 t.. e values of the errors of a Brinell hardness
testing machine (and, if necessary, for determining othcr metrological properties).

1.3.2 Calibrating authority —any approved person or organization qualified and equipped to perform
the tests set out in Sections 3 or 4 or both.
NOTE: The National Association of Testing Authorii'ex. \ustralia, registers laboratories for performance of these calibrations.

1.3.3 Hardness test blocks—metal kiccks made by a manufacturer recognized by the National
Association of Testing Authorities, fc- ‘ne purpose of maintaining surveillance of the performance of
hardness testing machines betweei. pe.iudic calibrations.

NOTE: This Standard permits the alteri ative use of user test blocks (test blocks manufactured and checked by the user) for
checking the hardness machine perfor.2aace when using ball diameters of 5 mm and 10 mm (see Clause 2.8.3).

1.3.4 Standard hardness ocks—metal blocks having a calibration traceable to a national standard
scale of hardness which is .zCognized by the Australian standardizing authority, for the purpose of
verifying the performance of hardness testing machines.

1.3.5 Standardizing autority—an authority which maintains the standard of Brinell hardness.
NOTE: In Australia the sta. dardizing authority is the CSIRO, Division of Applied Physics, National Measurement Laboratory.
1.3.6 Test piace- aprepared piece for testing made from a test specimen by some mechanical operation.

1.3.7 Test cnecimen—a portion of material or a single item taken from the test sample for applying a
particuler test.

“10°7 7 B inell hardness tests can be made on test pieces or test specimens, the latter often being in the form of finished products
ol ~ompu. ents.

1. FRINCIPLEOF TEST The test consists of pressing a hardened steel ball or tungsten carbide ball
~f aiameterD, into the surface of a test piece and measuring the diameter of the indenttieft,in the
surface after removal of the test forée The theoretical depth of indentation is desighatechgsee
Figure 1.1.)

The steel ball is used for materials with a Brinell hardness not exceeding 450 HB.

The tungsten carbide ball is used for materials with a Brinell hardness not exceeding 650 HB.
NOTE: The values obtained using a steel ball or a tungsten carbide ball are significantly different for hardnesses above 350 HB.
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