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European foreword

This document (EN  ISO  4545‑2:2018) has been prepared by Technical Committee ISO/TC  164 
“Mechanical testing of metals” in collaboration with Technical Committee ECISS/TC 101 “Test methods 
for steel (other than chemical analysis)” the secretariat of which is held by AFNOR.

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 September 2018, and conflicting national standards 
shall be withdrawn at the latest by September 2018.

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 4545‑2:2005.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, 
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, 
Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and 
the United Kingdom.

Endorsement notice
The text of ISO 4545-2:2017 has been approved by CEN as EN ISO 4545-2:2018 without any modification.
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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, 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 on 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 the following 
URL: 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.

This second edition cancels and replaces the first edition (ISO 4545-2:2005), which has been technically 
revised.

The main changes compared to the previous edition are as follows:

—	 all references have been removed of indentation diagonals <0,020 mm;

—	 the requirements for the calibration and verification of the measuring system have been revised;

—	 the requirements for the maximum permissible error in measuring a reference indentation have 
been revised;

—	 the recommendations for inspection and monitoring of the indenter have been moved to ISO 4545-1;

—	 Annex A has been revised.

A list of all parts in the ISO 4545 series can be found on the ISO website.
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Metallic materials — Knoop hardness test —

Part 2: 
Verification and calibration of testing machines

1	 Scope

This document specifies the method of verification and calibration of testing machines for determining 
Knoop hardness for metallic materials in accordance with ISO 4545-1.

A direct method of verification and calibration is specified for the testing machine, indenter, and the 
diagonal length measuring system. An indirect verification method using reference blocks is specified 
for the overall checking of the machine.

If a testing machine is also to be used for other methods of hardness testing, it will be verified 
independently for each method.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 376:2011, Metallic materials — Calibration of force-proving instruments used for the verification of 
uniaxial testing machines

ISO 4545-1, Metallic materials — Knoop hardness test — Part 1: Test method

ISO 4545-3, Metallic materials — Knoop hardness test — Part 3: Calibration of reference blocks

3	 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 IEC Electropedia: available at http://www.electropedia.org/

—	 ISO Online browsing platform: available at https://www.iso.org/obp

4	 General conditions

Before a Knoop hardness testing machine is verified, it shall be checked to ensure that it is properly set 
up in accordance with the manufacturer's instructions.

Especially, it should be checked that

a)	 the plunger holding the indenter is capable of moving freely without any friction or excessive 
side play,

b)	 the indenter is firmly mounted in the plunger,

c)	 the test force can be applied and removed without shock, vibration, or overload, and in such a 
manner that the readings are not influenced, and

© ISO 2018 – All rights reserved� 1

Full document details: BS EN ISO 4545-2:2017

http://www.electropedia.org/
https://www.iso.org/obp
https://doi.org/10.3403/30074779U
https://doi.org/10.3403/30168925
https://doi.org/10.3403/30074779U
https://doi.org/10.3403/30074900U
http://www.avadocuments.com/doc/bs-en-iso-4545-2-2017
http://www.avadocuments.com/doc/bs-en-iso-4545-2-2017


﻿

ISO 4545-2:2018(E)

d)	 the diagonal measuring system

—	 if integral with the machine, the change in mode from the application and removal of the test 
force to the diagonal measuring mode does not influence the readings,

—	 the illumination device of the measuring microscope produces uniform lighting of the whole 
observed field with enough contrast between the indentation and the surrounding surface to 
determine the boundary clearly, and

—	 the centre of the indentation is near the centre of the field of view, if necessary.

NOTE	 The criteria specified in this document for the performance of the testing machine have been 
developed and refined over a significant period of time. When determining a specific tolerance that the machine 
needs to meet, the uncertainty associated with the use of measuring equipment and/or reference standards has 
been incorporated within this tolerance, and it would therefore be inappropriate to make any further allowance 
for this uncertainty by, for example, reducing the tolerance by the measurement uncertainty. This applies to all 
measurements made when performing a direct or indirect verification of the machine.

5	 Direct verification

5.1	 General

5.1.1	 Direct verification shall be conducted in accordance with the schedule given in Clause 7.

5.1.2	 Direct verification involves

a)	 the calibration of the test force,

b)	 the verification of the indenter,

c)	 the calibration and verification of the diagonal measuring system, and

d)	 the verification of the testing cycle.

5.1.3	 Direct verification should be carried out at a temperature of (23  ±  5)  °C. If the verification is 
carried out at a temperature outside this range, this shall be stated in the verification report.

5.1.4	 The instruments used for verification and calibration shall be traceable to national standards.

5.2	 Calibration of the test force

5.2.1	 Each test force to be used within the force range of the testing machine shall be measured. 
Whenever the indenter position affects the applied force, this shall be done at not less than three 
positions of the plunger uniformly spaced throughout its range of movement during testing.

For testing machines whose test force is shown not to be influenced by the position of the plunger, e.g. 
closed-loop controlled loading system, the test force can be calibrated in one position.

5.2.2	 The test force shall be measured by one of the following two methods:

—	 by means of an elastic proving device in accordance with ISO 376:2011, class 1, or better;

—	 by balancing against a force, accurate to ±0,2 %, applied by means of calibrated masses or another 
method with the same accuracy.

Evidence should be available to demonstrate that the output of the force-proving device does not vary 
by more than 0,2 % in the period of 1 s to 30 s following a stepped change in force.
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