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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 document 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).

ISO draws attention to the possibility that the implementation of this document may involve the use 
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed 
patent rights in respect thereof. As of the date of publication of this document, ISO had not received 
notice of (a) patent(s) which may be required to implement this document. However, implementers are 
cautioned that this may not represent the latest information, which may be obtained from the patent 
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all 
such patent rights.

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 61, Plastics, Subcommittee SC 5, Physical-
chemical properties.

A list of all parts in the ISO 22007 series can be found on the ISO website.

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

The developments of so-called transient measurement methods since the 1990’s[1]-[4], has provided the 
scientific community with tools capable of quickly and accurately testing thermophysical properties of 
small- and irregular-shaped specimens[5]-[9].

A regularly-shaped probe (square, rectangle, circle, ellipse, etc.), consisting of a metal heating pattern, 
is sandwiched between two pieces of a specimen material. The probe simultaneously functions as 
an ohmic heater – providing approximately equal heat production per unit area across its surface – 
and also as a resistance thermometer. In experimental configurations discussed in the following, 
the thermal effusivity in the normal direction to the probe surface can be estimated from a single 
experiment[2]-[4],[9].

The specimens that can be tested using this method are homogeneous isotropic specimens and 
homogeneous anisotropic specimens (with uniaxial structure[10]). The effusivity is obtained for the 
bulk of the specimen material, because of the possibility to eliminate the influence from the thermal 
contact resistance between the probe sensing metal pattern and the substrate surface.

Some experimental features on testing thermal effusivity with present approach are, first, the ability 
to significantly reduce the overall specimen geometry size. Secondly, the normal-direction heat flow 
allows for analysing specimen geometries of major industrial importance, for instance, a layered- or 
composite structure, with repeated intrinsic geometric features.

One industrial application considered is the TIM-stacked setup, consisting of a repeated structure 
incorporating thermal interface material (TIM) layers between solid slabs. The many drawbacks and 
uncertainties of testing a single-layer TIM layer applied in alternative measurement approaches, is here 
replaced with an experimental stack setup allowing to precisely measure the final application intended 
for a specific TIM layer material.

Parameters to consider when testing thermal effusivity in a rod-shaped specimen are: differences in 
probe cross-section and rod specimen cross-section. At least a rough estimation on the volumetric 
specific heat of the specimen is also advantageous to know, when estimating the probing depth 
(important for controlling of the transient experiment). In addition, potential effects of heat losses to 
surroundings should also be assessed.
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