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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 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 156, Corrosion of metal and alloys.

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

Oxidation and corrosion tests at high temperature on metallic materials are often performed according 
to the isothermal or to the cyclic exposure methods specified in ISO  21608[6] and ISO  13573[5] 
respectively. These methods rely on measuring the mass change at the end of the exposure. An 
alternative approach is to employ a thermogravimetric method which enables a continuous monitoring 
and recording of mass as a function of time under isothermal or cyclic operation.

Under isothermal exposure the thermogravimetric analysis allows the measurement of mass gain 
due to oxidation or corrosion and of mass loss due to volatilization. The corresponding kinetics can be 
assessed thereby distinguishing between mass gain due to oxidation or mass loss due to volatilization. 
Moreover, it allows the detection of a mass change due to the loss of a part of the oxide scale during the 
high temperature dwell or during cooling. Re-oxidations subsequent to the formation of cracks in the 
oxide scale can also be detected.

Under thermal cycling conditions the mass change of the sample can be measured as well. The 
corresponding kinetics can be assessed thereby distinguishing between mass gain due to oxidation and 
mass loss due to spalling. The occurrence of breakaway oxidation can be also precisely identified and 
the test is fully automated without the need to take the samples out of the corrosive atmosphere for 
mass measurements.

The main areas of application are the following:

—	 the test method describes the general conditions of analysis for materials such as pure metals and 
metallic alloys using thermogravimetric techniques;

—	 the thermogravimetric test can be used in the isothermal mode (mass variation versus time at a given 
temperature) or in the cyclic mode (mass variation versus time according to defined thermal cycles).
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