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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.

Full document details: 24/30451340 DC

http://www.avadocuments.com/doc/24-30451340-dc
http://www.avadocuments.com/doc/24-30451340-dc


Metallic materials — Instrumented 
indentation test for hardness and 
materials parameters —
Part 6: 
Instrumented indentation test at 
elevated temperature
Matériaux métalliques — Essai d'indentation instrumenté pour 
les paramètres de dureté et de matériaux —
Partie 6: Essai d'indentation instrumenté à température élevée

ICS: 77.040.10

DRAFT 
International 
Standard

ISO/DIS  14577-6
ISO/TC 164/SC 3

Secretariat: DIN

Voting begins on:  
2024-12-10

Voting terminates on:  
2025-03-04

THIS DOCUMENT IS A DRAFT CIRCULATED 
FOR COMMENTS AND APPROVAL. IT 
IS THEREFORE SUBJECT TO CHANGE 
AND MAY NOT BE REFERRED TO AS AN 
INTERNATIONAL STANDARD UNTIL 
PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS 
BEING ACCEPTABLE FOR INDUSTRIAL, 
TECHNOLOGICAL, COMMERCIAL AND 
USER PURPOSES, DRAFT INTERNATIONAL 
STANDARDS MAY ON OCCASION HAVE TO 
BE CONSIDERED IN THE LIGHT OF THEIR 
POTENTIAL TO BECOME STANDARDS TO 
WHICH REFERENCE MAY BE MADE IN 
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED 
TO SUBMIT, WITH THEIR COMMENTS, 
NOTIFICATION OF ANY RELEVANT PATENT 
RIGHTS OF WHICH THEY ARE AWARE AND TO 
PROVIDE SUPPORTING DOCUMENTATION.

Reference number 
ISO/DIS 14577-6:2024(en)

© ISO 2024

This document is circulated as received from the committee secretariat.

Full document details: 24/30451340 DC

http://www.avadocuments.com/doc/24-30451340-dc
http://www.avadocuments.com/doc/24-30451340-dc


ii

ISO/DIS 14577-6:2024(en)

﻿
© ISO 2024 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2024
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

Metallic materials — Instrumented 
indentation test for hardness and 
materials parameters —
Part 6: 
Instrumented indentation test at 
elevated temperature
Matériaux métalliques — Essai d'indentation instrumenté pour 
les paramètres de dureté et de matériaux —
Partie 6: Essai d'indentation instrumenté à température élevée

ICS: 77.040.10

DRAFT 
International 
Standard

ISO/DIS  14577-6
ISO/TC 164/SC 3

Secretariat: DIN

Voting begins on:  

Voting terminates on:  

THIS DOCUMENT IS A DRAFT CIRCULATED 
FOR COMMENTS AND APPROVAL. IT 
IS THEREFORE SUBJECT TO CHANGE 
AND MAY NOT BE REFERRED TO AS AN 
INTERNATIONAL STANDARD UNTIL 
PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS 
BEING ACCEPTABLE FOR INDUSTRIAL, 
TECHNOLOGICAL, COMMERCIAL AND 
USER PURPOSES, DRAFT INTERNATIONAL 
STANDARDS MAY ON OCCASION HAVE TO 
BE CONSIDERED IN THE LIGHT OF THEIR 
POTENTIAL TO BECOME STANDARDS TO 
WHICH REFERENCE MAY BE MADE IN 
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED 
TO SUBMIT, WITH THEIR COMMENTS, 
NOTIFICATION OF ANY RELEVANT PATENT 
RIGHTS OF WHICH THEY ARE AWARE AND TO 
PROVIDE SUPPORTING DOCUMENTATION.

Reference number 
ISO/DIS 14577-6:2024(en)

© ISO 2024

This document is circulated as received from the committee secretariat.

Full document details: 24/30451340 DC

https://www.iso.org
http://www.avadocuments.com/doc/24-30451340-dc
http://www.avadocuments.com/doc/24-30451340-dc


ISO/DIS 14577-6:2024(en)

Foreword.....................................................................................................................................................................................................................................................iv
Introduction..............................................................................................................................................................................................................................................v
1	 Scope.............................................................................................................................................................................................................................................. 1
2	 Normative references.................................................................................................................................................................................................. 1
3	 Terms, definitions and symbols....................................................................................................................................................................... 2

3.1	 Terms and definitions....................................................................................................................................................................................2
3.2	 Symbols.......................................................................................................................................................................................................................2

4	 Principle..................................................................................................................................................................................................................................... 3
4.1	 General.........................................................................................................................................................................................................................3
4.2	 Requirement for calibration and verification at elevated temperature............................................................3
4.3	 Indenter material selection.......................................................................................................................................................................3
4.4	 Test environment...............................................................................................................................................................................................3
4.5	 Indentation creep rate at elevated temperatures.................................................................................................................3
4.6	 Assigning the contact temperature...................................................................................................................................................3

5	 Testing machine................................................................................................................................................................................................................ 4
5.1	 Testing machine capability........................................................................................................................................................................4
5.2	 Traceable calibration of the contact temperature................................................................................................................4
5.3	 Traceable calibration of the test machine at operating temperature..................................................................4

5.3.1	 Method 1..................................................................................................................................................................................................4
5.3.2	 Method 2..................................................................................................................................................................................................4

5.4	 Indirect validation.............................................................................................................................................................................................5
5.5	 Test piece heating...............................................................................................................................................................................................5
5.6	 Test environment...............................................................................................................................................................................................5
5.7	 Indenter.......................................................................................................................................................................................................................5

5.7.1	 Indenter geometry..........................................................................................................................................................................5
5.7.2	 Indenter area function and frame compliance at elevated temperature.......................................6
5.7.3	 Indenter tip material selection............................................................................................................................................6

5.8	 Specific requirements for testing at elevated temperature.........................................................................................6
6	 Test pieces................................................................................................................................................................................................................................ 6
7	 Test procedure.................................................................................................................................................................................................................... 7
8	 Results.......................................................................................................................................................................................................................................... 9

8.1	 Data process and analysis..........................................................................................................................................................................9
8.2	 Indentation hardness at elevated temperature......................................................................................................................9

8.2.1	 Determination of indentation hardness at elevated temperature, HIT(T)....................................9
8.2.2	 Designation of indentation hardness at elevated temperature, HIT(T)...........................................9

8.3	 Indentation modulus at elevated temperature.....................................................................................................................10
8.3.1	 Determination of indentation modulus at elevated temperature, EIT(T)..................................10
8.3.2	 Designation of indentation modulus at elevated temperature, EIT(T).........................................10

9	 Uncertainty of results...............................................................................................................................................................................................11
9.1	 Uncertainties for testing at elevated Temperature...........................................................................................................11
9.2	 Error in assigned temperature...........................................................................................................................................................11
9.3	 Estimation of uncertainty...................................................................................................................................................................... 12

10	 Test report............................................................................................................................................................................................................................12
Annex A (informative)  Reactivity of indenter and test piece combinations......................................................................13
Annex B (informative)  Indenter oxidation onset temperature for various indenter materials................... 14
Annex C (Normative)  Temperature calibration procedure.................................................................................................................15
Bibliography..........................................................................................................................................................................................................................................18

iii

﻿
© ISO 2024 – All rights reserved

Contents� Page

Full document details: 24/30451340 DC

http://www.avadocuments.com/doc/24-30451340-dc
http://www.avadocuments.com/doc/24-30451340-dc


ISO/DIS 14577-6:2024(en)

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, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent 
rights identified during the development of the document will be in the Introduction and/or on the ISO list of 
patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 164, Mechanical testing of metals, Subcommittee 
SC 3, Hardness testing.

A list of all parts in the ISO 14577 series can be found on the ISO website.

—	 Part 1: Test method

—	 Part 2: Verification and calibration of testing machines

—	 Part 3: Calibration of reference blocks

—	 Part 4: Test method for metallic and non-metallic coatings

—	 Part 5: Linear elastic dynamic instrumented indentation testing (DIIT)

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Hardness has typically been defined as the resistance of a material to permanent penetration by another 
harder material. The results obtained when performing Rockwell, Vickers, and Brinell tests are determined 
after the test force has been removed. Therefore, the effect of elastic deformation under the indenter has 
been ignored.

ISO 14577 (all parts) has been prepared to enable the user to evaluate the indentation of materials by 
considering both the force and displacement during plastic and elastic deformation. By monitoring the 
complete cycle of increasing and removal of the test force, hardness values equivalent to traditional hardness 
values can be determined. More significantly, additional properties of the material, such as its indentation 
modulus and elasto-plastic hardness, can also be determined.

This part of ISO 14577 has been prepared to enable the user to obtain hardness and other materials 
parameters using instrumented indentation testing at elevated temperature. The elastic and plastic 
properties of material components at elevated temperature is critical for determining the performance 
representative of in-service condition above ambient temperature. Typical applications include hard 
coatings, nuclear materials, welded materials, fuel cell materials, aerospace materials, etc.

This part of ISO 14577 covers the instrumented indentation testing systems with independently controlled 
indenter and test piece heating, where the indenter tip and test piece are both actively heated with 
feedback control and equipped with temperature sensing. This type of instrumented indentation testing 
system is suitable for testing materials of high or low thermal conductivity in air, in inert/reducing gaseous 
environment and in vacuum, offering the potential for higher testing temperature.
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