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National foreword

This British Standard is the UK implementation of EN ISO 22007-6:2015.
It is identical to ISO 22007-6:2014. It supersedes BS ISO 22007-6:2014,
which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PRI/21, Testing of plastics.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2015.
Published by BSI Standards Limited 2015

ISBN 978 0 580 87283 9
ICS 83.080.01

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2014.

Amendments/corrigenda issued since publication

Date Text affected

30 April 2015 This corrigendum renumbers BS ISO 22007-6:2014 as
BS EN ISO 22007-6:2015
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English Version

Plastics - Determination of thermal conductivity and thermal
diffusivity - Part 6: Comparative method for low thermal
conductivities using a temperature-modulation technique (1ISO
22007-6:2014)

Plastiques - Détermination de la conductivité thermique et Kunststoffe - Bestimmung der Warmeleitfahigkeit und der
de la diffusivité thermique - Partie 6: Méthode comparative Temperaturleitfahigkeit - Teil 6: Vergleichsmethoden fir
pour faibles conductivités thermiques utilisant une geringe Warmeleitfahigkeit unter Anwendung einer
technique de modulation de la température ( Temperaturanpassungsmethode (ISO 22007-6:2014)
6:2014)

This European Standard was approved by CEN on 12 March 2015.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management Centre has the same
status as the official versions.

CEN members are the national standards bodies of 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, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2015 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 22007-6:2015 E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN ISO 22007-6:2015


http://dx.doi.org/10.3403/30259882U
http://dx.doi.org/10.3403/BSENISO22007
http://www.avadocuments.com/doc/bs-en-iso-22007-6-2015
http://www.avadocuments.com/doc/bs-en-iso-22007-6-2015

BS EN ISO 22007-6:2015
EN ISO 22007-6:2015 (E)

Foreword

The text of ISO 22007-6:2014 has been prepared by Technical Committee ISO/TC 61 “Plastics” of the
International Organization for Standardization (ISO) and has been taken over as EN ISO 22007-6:2015 by
Technical Committee CEN/TC 249 “Plastics” the secretariat of which is held by NBN.

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 2015, and conflicting national standards shall be
withdrawn at the latest by September 2015

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.

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, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.

Endorsement notice

The text of ISO 22007-6:2014 has been approved by CEN as EN ISO 22007-6:2015 without any modification.

Documents

ii © 150 2014 - Al rights FoagLg "aring Hub

Full document details: BS EN ISO 22007-6:2015


http://www.avadocuments.com/doc/bs-en-iso-22007-6-2015
http://www.avadocuments.com/doc/bs-en-iso-22007-6-2015

BS EN ISO 22007-6:2015

ISO 22007-6:2014 (E)
Contents Page
FFOT@WOTM ........oooccceeee st ii
IIETOUICEIONN ... iv
1 SCOPI ...t 1
2 Normative references
3 Terms and definitions
4 Principle
5 APPATARUS ...t 555558855585 4
6 T@SE SPECIIMIEINS.......oooocoee e
6.1 MEASUTING LEIMPETATULE. ...
6.2 Geometry of the probe material
6.3 Specimen area SiZe ...
6.4  Specimen thickness
7 PIOCEAUIE.........cccoceeeeeeessss e85 5 85 858 8 555
EXPIeSSION Of T@SUIES ... 6
8.1 GraPhiCal PrESENMETATION....ooo oot 6
8.2 VETEEICATION .ot 7
9 TESTTE@POTE ...k 7
Annex A (informative) Results of thermal conductivity of cellular plastics.............oee 9

Annex B (informative) Infinite thickness

Bibliography ...,

Documents

] Document Sharin%Hub
© IS0 2014 - All rights reserved 1

Full document details: BS EN ISO 22007-6:2015


http://www.avadocuments.com/doc/bs-en-iso-22007-6-2015
http://www.avadocuments.com/doc/bs-en-iso-22007-6-2015

BS EN ISO 22007-6:2015
ISO 22007-6:2014 (E)

Introduction

Thermal insulating properties have become more important in view of power-saving technology. The
method which is applicable to measure the lower thermal conductivity in smaller scale with a small
amount of a specimen, such as a tray for food, a thermal printing film, a gelled sheet for the electric parts
inside laptop PC, an adhesive paste, etc., is required for the micro-scale thermal design of plastics. A
double-sensor system of high-sensitivity thermopile located in the different distances in the modulated
temperature field, which is controlled by the Peltier thermo-module, is proposed for the determination
of thermal conductivity of plastics. A decay parameter is utilized to determine the thermal conductivity
of the sample. This method is applied to the measurement of low thermal conductivity in the range
below 1,0 W/mK.

In contrast to a pulse or a transient method, high sensitivity and high-temperature resolution are
characteristic of temperature modulated technique, in which employment of a lock-in amplifier reduces
any influence of noise and interference.

The thermal conductivity of materials that are poor conductors of heat is usually determined by
measuring the larger temperature gradients in the sample produced by a steady flow of heat in one-
dimensional geometry. In order to reduce the errors of radiation and convection, it often requires large,
precisely shaped samples and extreme care to be used successfully.

This part of [SO 22007 specifies amodulated temperature method to determine the thermal conductivity
with a small temperature variation, minimizing the influence of radiation and convection.
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INTERNATIONAL STANDARD IS0 22007-6:2014(E)

Plastics — Determination of thermal conductivity and
thermal diffusivity —

Part 6:
Comparative method for low thermal conductivities using
a temperature-modulation technique

1 Scope

This part of [SO 22007 specifies a modulated temperature method realizing the measurement of thermal
conductivity. An input of temperature deviation is less than 1 K, and a double lock-in method is applied
to amplify the small temperature modulation.

[SO 22007-3 specifies one of the modulated temperature methods where the phase shift is measured
in the thermally thick condition, kd >> 1 [k = (w/2a)1/2, w: angular frequency of temperature wave, a:
thermal diffusivity, and d: thickness of the specimen]. In this condition, the backing material does not
affect on the phase shift results on the sensor, on which temperature wave decays exponentially.

On the other hand, if kd << 1, the decay of temperature modulation is influenced by the backing
materials. Based on this principle, this part of specifies the method to determine the thermal
conductivity of the sample (as a backing material), comparing the decay of temperature wave detected
on both surfaces of the probe material.

Thermal conductivity is determined from the correlation between the thermal impedance and the decay
ratio of amplitude using two reference materials measured at the same frequency and temperature.

The covering thermal conductivity range is adjusted with the reference materials and the probe
materials. Basically, thermal conductivity is determined in the range from 0,026 W/mK to 0,6 W/mK.

In the case applying the method to inhomogeneous materials, cares must be taken to choose the
appropriate measurement conditions in accordance with the thermal penetration depth.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 472, Plastics — Vocabulary

[SO 22007-1}, Plastics — Determination of thermal conductivity and thermal diffusivity — Part 1: General
principles

[SO 22007-3, Plastics — Determination of thermal conductivity and thermal diffusivity — Part 3:
Temperature wave analysis method

[SO/TR 22007-5, Plastics — Determination of thermal conductivity and thermal diffusivity — Part 5:
Results of interlaboratory testing of poly(methyl methacrylate) samples

[SO 80000-5, Quantities and units — Part 5: Thermodynamics
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