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Foreword 

The text of ISO/TR 22007-5:2011 has been prepared by Technical Committee ISO/TC 61 “Plastics” of the 
International Organization for Standardization (ISO) and has been taken over as  
CEN ISO/TR 22007-5:2014 by Technical Committee CEN/TC 249 “Plastics” the secretariat of which is held by 
NBN. 

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

Endorsement notice 

The text of ISO/TR 22007-5:2011 has been approved by CEN as CEN ISO/TR 22007-5:2014 without any 
modification. 

S.R. CEN ISO/TR 22007-5:2014
This is a free page sample. Access the full version online.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page is intentionally left blank 

This is a free page sample. Access the full version online.



 

  

 

Reference number
ISO/TR 22007-5:2011(E)

© ISO 2011
 

 

 

TECHNICAL 
REPORT 

ISO/TR
22007-5

First edition
2011-04-01

Plastics — Determination of thermal 
conductivity and thermal diffusivity — 
Part 5: 
Results of interlaboratory testing of 
poly(methyl methacrylate) samples 

Plastiques — Détermination de la conductivité thermique et de la 
diffusivité thermique — 

Partie 5: Résultats d'essais interlaboratoires du poly(méthacrylate de 
méthyle) 
 

S.R. CEN ISO/TR 22007-5:2014
This is a free page sample. Access the full version online.



ISO/TR 22007-5:2011(E) 

PDF disclaimer 
This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but 
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In 
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat 
accepts no liability in this area. 

Adobe is a trademark of Adobe Systems Incorporated. 

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation 
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In 
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below. 

 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2011 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii  © ISO 2011 – All rights reserved
 

 

S.R. CEN ISO/TR 22007-5:2014
This is a free page sample. Access the full version online.



ISO/TR 22007-5:2011(E) 

© ISO 2011 – All rights reserved  iii
 

Contents Page 

Foreword ............................................................................................................................................................ iv 
Introduction.........................................................................................................................................................v 
1 Scope......................................................................................................................................................1 
2 Symbols and definitions.......................................................................................................................1 
3 Specimen preparation and characterization ......................................................................................1 
4 Measurement apparatus .......................................................................................................................2 
5 Measurement procedure.......................................................................................................................3 
6 Calculations ...........................................................................................................................................3 
7 Results and conclusions ......................................................................................................................3 
8 Results....................................................................................................................................................3 
9 Uncertainty and repeatability ...............................................................................................................4 
10 Acknowledgment...................................................................................................................................4 
Annex A (informative) Instructions sent to interlaboratory comparison participants: Procedure 

for thermal conductivity and diffusivity intercomparison in support of the development of 
ISO 22007 parts 1-4 ...............................................................................................................................9 

Annex B (informative) Laboratory 1 results ..................................................................................................12 
Annex C (informative) Laboratory 2 results ..................................................................................................18 
Annex D (informative) Laboratory 3 results ..................................................................................................22 
Annex E (informative) Laboratory 4 results...................................................................................................29 
Annex F (informative) Laboratory 5 results...................................................................................................31 
Bibliography......................................................................................................................................................34 

S.R. CEN ISO/TR 22007-5:2014
This is a free page sample. Access the full version online.



ISO/TR 22007-5:2011(E) 

iv  © ISO 2011 – All rights reserved
 

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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

In exceptional circumstances, when a technical committee has collected data of a different kind from that 
which is normally published as an international Standard (“state of the art”, for example), it may decide by a 
simple majority vote of its participating members to publish a Technical Report. A Technical Report is entirely 
informative in nature and does not have to be reviewed until the data it provides are considered to be no 
longer valid or useful. 

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 such patent rights. 

ISO/TR 22007-5 was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 5, Physical-
chemical properties. 

ISO 22007 consists of the following parts under the general title Plastics — Determination of thermal 
conductivity and thermal diffusivity: 

⎯ Part 1: General principles 

⎯ Part 2: Transient plane heat source (hot disc) method 

⎯ Part 3: Temperature wave analysis method 

⎯ Part 4: Laser flash method 

⎯ Part 5: Results of interlaboratory testing of poly(methyl methacrylate) samples [Technical Report] 

S.R. CEN ISO/TR 22007-5:2014
This is a free page sample. Access the full version online.



ISO/TR 22007-5:2011(E) 

© ISO 2011 – All rights reserved  v
 

Introduction 

The purpose of this document is to record the results of the interlaboratory comparison of measurements of 
the thermal conductivity and thermal diffusivity of poly(methyl methacrylate) PMMA specimens, as a source of 
information in support of the development of the series of standards on thermal conductivity and diffusivity of 
plastics, ISO 22007 [1 - 4]. 
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Plastics — Determination of thermal conductivity and thermal 
diffusivity — 

Part 5: 
Results of interlaboratory testing of poly(methyl methacrylate) 
samples 

IMPORTANT — The electronic file of this document contains colours which are considered to be 
useful for the correct understanding of the document. Users should therefore consider printing this 
document using a colour printer. 

1 Scope 

This Technical Report presents the results of interlaboratory testing for the determination of thermal 
conductivity and thermal diffusivity of two poly(methyl methacrylate) (PMMA) materials by means of the 
transient and the modulated methods presented in ISO 22007 parts 2 to 4 [1 - 4] and additional transient and 
steady state methods. 

The instructions for the intercomparison are presented in Annex A with key items reproduced in the main part 
of this Technical Report.  

The detailed results of individual laboratories are presented in Annexes B to F. 

2 Symbols and definitions 

Symbol Meaning Unit 

α Thermal diffusivity  m2/s 

d Thickness of specimen m 

λ Thermal conductivity W/(m⋅K) 

For definitions of the terms used, the reader is referred to ISO 472 [5] and ISO 22007-1 [1]. 

3 Specimen preparation and characterization 

3.1 Specimens 

Two types of PMMA material were used in the intercomparison: 

• Sumipex 000 (cast grade), Lot. 6621114, supplied by Sumitomo Chemical Co. Ltd, Japan [6]. 
Referred to as "Sumipex cast PMMA" herein. Sheet thickness ≈ 2 mm. 

• AAJHF (extruded grade), supplied via NPL, UK. Referred to as "extrusion grade PMMA" herein. 
Sheet thickness ≈ 3 mm. 
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