INTERNATIONAL ISO
STANDARD 9693

Third edition
2019-10

Dentistry — Compatibility testing for
metal-ceramic and ceramic-ceramic
systems

Médecine bucco-dentaire — Essais de compatibilité pour systemes
métallo-céramiques et céramo-céramiques

Reference number
1SO 9693:2019(E)

©1S0 2019



https://standards.iteh.ai/catalog/standards/iso/ffc6f766-d23c-4448-8f29-54d44d8d59ce/iso-9693-2019

IS0 9693:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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 [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standards.iteh.ai/catalog/standards/iso/ffc6f766-d23c-4448-8f29-54d44d8d59ce/iso-9693-2019

ISO 9693:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOIIMATIVE FEERTEIICES .........cccooii et 1
3 Terms and defiNITIONIS ... 1
4 Requirements...........
4.1 Biocompatibility .......
4.2 Physical properties..
.21 GEIETAL e
L3272 N 1 155 00 = 102340 U 1) U0 ) o U
4.2.3  De-bonding/crack-initiation test
4.2.4  Thermal ShOCK F@SISTANCE .....ccccuuuvriivriricieeeeeeeesesesssses s
5 SAIMUPLITIG ... 3
5.1 Metallic substructure material w3
5.2 Ceramic substructure material .3
53 VEIEETINEG COTAIMIC. ..o 3
6 TESEIMEEROMS. ... 3
6.1 Linear thermal expansion ... 3
6.1.1  Metallic materials..... 3
6.1.2  Ceramic materials...... 3
6.2 Glass transition temperature... 3
6.3 YOUNE'S TNOAUIUS ..o 3
6.4 De-bonding/crack-initiation TESE ... 3
6.4.1  Apparatus 3
6.4.2  Preparation Of teSt SPECIMENS. ... e 4
6.4.3  Determination of fTACtUIe fOTCE ... 4
6.4.4  TeStIePOTIt. ... 6
6.5  Thermal shock testing 6
6.5.1  General....... 6
6.5.2  Preparation of test specimen 7
6.5.3  Thermocycling test with fixed temperature interval w7
6.5.4  Thermocycling test with increasing temperature interval.............. 7
7 T@ST TEPOTL ...kt 8
BIDLEOZTAPIY . ... 10

© 1S0 2019 - All rights reserved iii


https://standards.iteh.ai/catalog/standards/iso/ffc6f766-d23c-4448-8f29-54d44d8d59ce/iso-9693-2019

IS0 9693:2019(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 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 106, Dentistry, Subcommittee SC 2,
Prosthodontic materials.

This third edition cancels and replaces ISO 9693-1:2012 and ISO 9693-2:2016, which have been
technically revised.

The main changes compared to the previous editions are as follows:

— thisdocument focuses only on the compatibility of veneering ceramics fired on to metallic or ceramic
substrate materials. Tests of dental veneering ceramics themselves, whether for either metal or
ceramic substructures, are now contained in ceramics standard ISO 6872;

— some clauses are relevant for all materials (e.g. measurement of thermal expansion coefficients);

— the de-bonding test (formerly denoted the Schwickerath bond characterization test) for veneering
ceramic fired to a substrate is retained for metallic substrates and for ceramic substrates with an
elastic modulus less than 250 GPa;

— a new requirement has been added for metal-ceramic systems to undergo thermal shock testing
according to either of two protocols.

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

Dental veneering ceramics and metal alloys or substructure ceramics are suitable materials for the
fabrication of dental restorations. Compatibility between the veneering ceramic and the substructure
material under mechanical and thermal loading is essential if they are to function in a prosthetic
construction.

This document specifies requirements and test methods for assessing the risk of failure associated with
masticatory forces and the oral environment.
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