
© ISO 2017

Mechanical vibration and shock — 
Characterization of the dynamic 
mechanical properties of visco-elastic 
materials —
Part 6: 
Time-temperature superposition
Vibrations et chocs mécaniques — Caractérisation des propriétés 
mécaniques dynamiques des matériaux visco-élastiques —
Partie 6: Superposition du temps et de la température

INTERNATIONAL 
STANDARD

ISO
18437-6

First edition
2017-11

Reference number
ISO 18437-6:2017(E)

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 18437-6:2017

https://standards.iteh.ai/catalog/standards/iso/38585781-6eee-4f9f-a9a6-e20c2d6ea1d4/iso-18437-6-2017



﻿

ISO 18437-6:2017(E)
﻿

ii� © ISO 2017 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2017, Published in Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form 
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior 
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of 
the requester.

ISO copyright office
Ch. de Blandonnet 8 • CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11
Fax +41 22 749 09 47
copyright@iso.org
www.iso.org

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 18437-6:2017

https://standards.iteh.ai/catalog/standards/iso/38585781-6eee-4f9f-a9a6-e20c2d6ea1d4/iso-18437-6-2017



﻿

ISO 18437-6:2017(E)
﻿

Foreword.........................................................................................................................................................................................................................................iv
Introduction...................................................................................................................................................................................................................................v
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 Prediction of complete range of visco-elastic properties and description of data........................... 3

4.1	 Time-temperature superposition (TTS) principle.................................................................................................... 3
4.2	 Data acquisition...................................................................................................................................................................................... 3

4.2.1	 New data.................................................................................................................................................................................. 3
4.2.2	 Existing data......................................................................................................................................................................... 4
4.2.3	 Data scatter and determination of thermorheological simplicity.......................................... 4

4.3	 Shifting............................................................................................................................................................................................................ 5
4.3.1	 Vertical shifting.................................................................................................................................................................. 5
4.3.2	 Horizontal shifting.......................................................................................................................................................... 5
4.3.3	 Dynamic visco-elastic functions master curves..................................................................................... 6

5	 Verification.................................................................................................................................................................................................................. 6
6	 Main sources of uncertainty...................................................................................................................................................................... 6

6.1	 General............................................................................................................................................................................................................ 6
6.2	 Narrow width of overlapping between the segments (isotherms)............................................................ 6
6.3	 Presence of big experimental error (more than 10 %) in the segments............................................... 7
6.4	 Low density of experimental datum points in the segment............................................................................. 7
6.5	 Inappropriately arranged input data — presence of “end effects” in the segments................... 7
6.6	 Selection of reference temperature........................................................................................................................................ 7

7	 Results and processing................................................................................................................................................................................... 7
7.1	 Data presentation.................................................................................................................................................................................. 7
7.2	 Test report.................................................................................................................................................................................................... 8

Annex A (informative) Closed form shifting (CFS) methodology............................................................................................. 9
Annex B (informative) Example of storage modulus master curve construction................................................13
Annex C (informative) Computer-interpretable listings................................................................................................................23
Bibliography..............................................................................................................................................................................................................................24

© ISO 2017 – All rights reserved� iii

Contents� Page

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 18437-6:2017

https://standards.iteh.ai/catalog/standards/iso/38585781-6eee-4f9f-a9a6-e20c2d6ea1d4/iso-18437-6-2017



﻿

ISO 18437-6:2017(E)

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  108, Mechanical vibration, shock and 
condition monitoring.

A list of all parts in the ISO 18437 series can be found on the ISO website.
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Introduction

Visco-elastic materials are used extensively to reduce vibration amplitudes in structural systems 
through dissipation of energy (damping) or isolation of components and in acoustical applications that 
require a modification of the reflection, transmission or absorption of energy. The design, modelling 
and characterization of such systems often require specific dynamic mechanical properties in order 
to function in an optimum manner. For most visco-elastic materials, these properties depend on 
frequency, temperature and amplitude of applied excitation. The aim of this document is to provide 
details on the best way of data acquisition for subsequent processing and to provide a standard method 
for analysis using the time-temperature superposition principle. This document applies to the linear 
behaviour observed at small strain (stress) amplitudes and to thermorheologically simple materials.

This document presents a method for checking the validity of a thermorheological simplicity of a 
material and for identifying and eliminating questionable data. It provides minimal criteria for data 
acquisition to be applied in mathematical methodologies, which allow multiple data sets of dynamic 
visco-elastic properties measured at different temperatures to be cast into a single master curve 
according to the time-temperature superposition (TTS) principle. When sufficient data are obtained or 
available, a standard method, which uses a closed form shifting algorithm[16][17], is defined.

TTS is the most widely-used method for accelerated prediction of long-term visco-elastic behaviour of 
materials[13]. In the frequency domain, TTS can be used for predicting the behaviour of materials at 
frequencies that are experimentally not assessable.

﻿

© ISO 2017 – All rights reserved� v

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 18437-6:2017

https://standards.iteh.ai/catalog/standards/iso/38585781-6eee-4f9f-a9a6-e20c2d6ea1d4/iso-18437-6-2017


