SS5: Part E1: 2020
ISO 2813:2014, MOD

(ICS 87.040)

SINGAPORE STANDARD
Methods of test for paints, varnishes and
related materials

— Part E1 : Determination of gloss value at 20°, 60° and
85°




SS5: Part E1: 2020

ISO 2813:2014, MOD
(ICS 87.040)

SINGAPORE STANDARD

Methods of test for paints, varnishes and related
materials

— Part E1 : Determination of gloss value at 20°, 60° and 85°

Published by Enterprise Singapore

All rights reserved. Unless otherwise specified, no part of this Singapore Standard may
be reproduced or utilised in any form or by any means, electronic or mechanical, including
photocopying and microfilming, without permission in writing from Enterprise Singapore.
Request for permission can be sent to: standards@enterprisesg.gov.sg.

© 1SO 2014 — All rights reserved
© Enterprise Singapore 2020

ISBN 978-981-48-9479-1



SS5:PartE1:2020

The content of this Singapore Standard was approved on 31 March 2020 by the Chemical
Standards Committee (CSC) under the purview of the Singapore Standards Council.

First published, 1970
First revision, 1985
Second revision, 2003
Third revision, 2020

CSC consists of the following members:

Chairman

Deputy
Chairman

Secretary 1

Secretary 2

Members

Co-opted
Members

Name

Dr Keith Carpenter

Er. Lucas Ng
Ms Elane Ng

Ms Rosmalinda Tay

Mr Goh Tiak Boon

Prof Alfred Huan

Er. Khong Beng Wee

Mr Terence Koh

Dr Leong Kwai Yin

Dr Thomas Liew

Mr Lim Eng Kiat

Ms Jaime Lim

Mr Lim Kian Chye /
Mr Ng Eng Fu

Prof Loh Kian Ping

Dr Loh Wah Sing

Ms Pamela Phua

Mr Seah Khen Hee
Assoc Prof Timothy Tan
Dr Teo Tang Lin

Mr Yao Yikai
Ms Suzanna Yap

Ms Christina Loh
Mr Pitt Kuan Wah

Representation

Individual Capacity

Individual Capacity

Standards Development Organisation
@Singapore Chemical Industry Council

Standards Development Organisation
@Singapore Chemical Industry Council

Individual Capacity

Individual Capacity

Individual Capacity

Singapore Chemical Industry Council Limited

Individual Capacity

National Metrology Centre

Individual Capacity

Ministry of Manpower

Housing & Development Board

National University of Singapore
Individual Capacity

Singapore Paint Industry Association
Individual Capacity

Nanyang Technological University

Chemical Metrology Division, Health Sciences
Authority

Maritime and Port Authority of Singapore
National Environment Agency

Individual Capacity
Individual Capacity

2
COPYRIGHT



SS5:PartE1:2020

CSC sets up the Technical Committee on Surface Coatings to oversee the preparation of this
standard. The Technical Committee consists of the following members:

Chairman

Secretary

Members

Name

Mr Lim Eng Kiat
Ms Wendy Chai

Mrs Grace Cheok-Chan

Dr Dien Pandiman /
Ms Sathammai Ramanathan

Ms Stephanie Foo
Mr Ken Ho

Dr K A Khider Mohamed
Mr Richard Lai

Mr Leo Cher

Mr Lu Jin Ping

Mr Lee Hong Wei
Ms Pamela Phua
Mr Salim Suwignjo
Mr Yap Chu Ing

Dr Yin Xi Jiang

Representation

Individual Capacity

Standards Development Organisation
@Singapore Chemical Industry Council

Green Mark Department, Building and
Construction Authority
Pidilite Innovation Centre Pte Ltd

TUV SUD PSB Pte Ltd

Building and Construction Authority
Haruna Paint Pte Ltd

Singapore Institute of Architects
Singapore Green Building Council
AdMaterials Technologies Pte Ltd
Singapore Environment Council
Singapore Paint Industry Association
Setsco Services Pte Ltd

Housing & Development Board
Singapore Surface Engineering Association

The Technical Committee sets up the Working Group on Methods of Test for Paints, Varnishes
and Related Materials to prepare this standard. The Working Group consists of the following
experts who contribute in their individual capacity:

Convenor
Secretary

Members

Name

Dr Li Sihai

Ms Wendy Chai

Ms Guo Yilin

Dr K.A. Khider Mohamed
Ms Calista Lee

Mr Lee Weyliang

Ms Shirley Lim

Mr Simplicio Escano Sala

COPYRIGHT



SS5:PartE1:2020

The organisations in which the experts of the Working Group are involved are:

AdMaterials Technologies Pte Ltd
Akzo Nobels Paints (Asia Pacific)
Haruna Paint Pte Ltd

Nippon Paint (Singapore) Co. Pte Ltd
Pidilite Innovation Centre Pte Ltd
Setsco Services Pte Ltd

TUV SUD PSB Pte Ltd

4
COPYRIGHT



SS5:PartE1:2020

Contents

Page
NAtiONA] FOTEWOTIM......uiuieeereieeeseiecssetsee st as s s s s st s s et 6
FOTEWOTA ..ottt sttt st s s R s A EeE R LR E £ s bbb 7
1 D010 =TSPTSRO 9
2 NOIMALIVE FEETEIICES ...evreereererseeseesseeesseesssessessssssessesssess st ssssss s e s s s e s s s s s snaas 9
3 Terms and defiNitioNS .. ettt s es bbb rs s s 9
4 Pl P ettt ettt s e e s e R R AR R 10
5 Basic principles of the gloss MeasuUremMent.......o e ssesseesssessesssesseees 10
6 Apparatus and calibration eqUIPIMENT ... ——. 12
7 T EST PANELS coeueeueeeeereteese et see et s e e ea e a AR £ R AR R Rt 15
8 Calibration and adjustment of the GlOSSMELET ... seesssseeees 16
9 PIOCEAUIE ..ottt ees st es bbb bR R SR AR R bbb 16
10 20 Q=103 1] 1) o TP 17
11 B =TS o 1= 0 0 o 18
Annex A (normative) PossSible SOUICES Of EITOT . sssssssssssns 19
A1l 125 4T i) TP 19
A2 TOPOGrapPhiCal ffECES.....cureeieereereereieeereerecse ettt st 19
A3 GEOMELTICA] EFECES ... ivueureeeereeret ettt see bbb es b s et b 19
A4 00w Cor= 1 = § =Tt 3OS 20
A5 PRYSICAl EffECES .t s e e s 21
Annex B (normative) Calibration Standards ... ssesesssssssssssssssssssssssssssssssanss 22
B.1 Classification and use of the calibration Standards..........oencnnee s 22
B.2 Production of calibration Standards ........ceeeeeseeessessesesssessssssessseesssssssssssssssseses 22
B.3 Handling of the calibration Standards........eseeesessssesssesssessssssssesseees 23
Annex C (informative) Gloss calculation of primary reference standards ........cocoueeeneenseeseenseeneenn. 24
C.1 o 07253 =Y I = U] PP ST RN 24
C.2 GLOSS CAICULALION..c.ouccvureeeeeeeeseeeseeeeese e seee e e s s bbb s bR bbb bbb 25
Annex D (informative) DetailS 0N PreCiSiON ... et ssesseesesse s ssrssessesssessssssssanes 28
D.1 General remark on the interlaboratory tESt ...t essssessans 28
D.2 SAIMPLES covuvvrreuerrersre s s R AR R s 28
D.3 01071 011 1<) PP 28
D.4 NUMDET Of MEASUTEIMEIILS .....cuiveeeeecureesesseisesssessee e sssebess s sss s s s b sesse s b st asessnsanes 28
D.5 EXPIeSSION Of TESUILS .....cuuiereereeree ettt es et e ss e ss e s b 28
BIDLIOGTAPIY wrvereereeeeeeeeseesseesseese sttt se s s ss st s RS RER R AR 30

COPYRIGHT



SS5:PartE1:2020

National Foreword

This Singapore Standard was prepared by the Working Group on Methods of Test for Paints,
Varnishes and Related Materials set up by the Technical Committee on Surface Coatings under
the purview of CSC.

It is a revision of SS 5 : Part E1 : 2003 (2013) “Methods of test for paints, varnishes and related
materials — Part E1: Measurement of specular gloss of non-metallic paint films at 20°, 60° and
85",

This standard is a modified adoption of ISO 2813:2014, “Paints and varnishes - Determination of
gloss value at 20°, 60° and 85°”, published by the International Organization for Standardization.
The deviation is as follows:

Subclause Modification
7.3 Replace “(23 £ 2) °C” and “(50 £ 5) %” with “(27 + 2) °C” and “(80 £ 5) %"
respectively.

Explanation: To reflect the local climatic conditions.

To facilitate identification, the technical deviation is marked by a margin on the left of the
standard.

NOTE 1 - Where appropriate, the words “International Standard” are read as “Singapore Standard”.
NOTE 2 - Reference to International Standards are replaced by applicable Singapore Standards/Technical References.

NOTE 3 - Where numerical values are expressed as decimals, the comma is read as a full point.

For an overview of other parts to Singapore Standard 5, it is recommended to read the
information in SS 5 : Part 0 “General introduction” which is issued separately.

Attention is drawn to the possibility that some of the elements of this Singapore Standard may be
the subject of patent rights. Enterprise Singapore shall not be held responsible for identifying any
or all of such patent rights.

NOTE

1. Singapore Standards (SSs) and Technical References (TRs) are reviewed periodically to keep abreast of technical
changes, technological developments and industry practices. The changes are documented through the issue of either
amendments or revisions. Where 5Ss are deemed to be stable, i.e. no foreseeable changes in them, they will be classified
as “Mature Standards”. Mature Standards will not be subject to further review, unless there are requests to review such
standards.

2. An SSor TR is voluntary in nature except when it is made mandatory by a regulatory authority. It can also be cited in
contracts making its application a business necessity. Users are advised to assess and determine whether the SS or TR
is suitable for their intended use or purpose. If required, they should refer to the relevant professionals or experts for
advice on the use of the document. Enterprise Singapore and the Singapore Standards Council shall not be liable for
any damages whether directly or indirectly suffered by anyone or any organisation as a result of the use of any SS or
TR. Although care has been taken to draft this standard, users are also advised to ensure that they apply the
information after due diligence.

3. Compliance with a SS or TR does not exempt users from any legal obligations
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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 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 meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO's adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information.

The committee responsible for this document is ISO/TC 35, Paints and varnishes, Subcommittee
SC 9, General test methods for paints and varnishes.

This fourth edition cancels and replaces the third edition (ISO 2813:1994), which has been
technically revised. It also incorporates the Technical Corrigendum ISO 2813:1994/Cor.1:1997.

The main technical changes are:

a) the title has been changed;

b) the scope has been extended to include gloss measurement of metallic coatings;
c) theterm “specular gloss” has been replaced by “gloss”;

d) the gloss value is indicated in gloss units (GU);

e) anew annex (Annex A) concerning possible sources of error has been added;

f) anew annex (Annex B) concerning calibration standards has been added;

g) anewannex (Annex C) concerning gloss calculation of primary reference standards has been
added;
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h) anew annex (Annex D) concerning details on precision has been added;

i) the precision data are the results of a large interlaboratory test.
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Methods of test for paints, varnishes and related materials -
Part E1: Determination of gloss value of 20°, 60° and 85°

1 Scope

This International Standard specifies a method for determining the gloss of coatings using the
three geometries of 20°, 60° or 85°. The method is suitable for the gloss measurement of non-
textured coatings on plane, opaque substrates.

NOTE On test specimens different from these mentioned above, comparative gloss measurements are
possible. However, it is not ensured that the obtained gloss values correspond to the visual gloss perception
(see Annex A).

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 1514, Paints and varnishes — Standard panels for testing
[SO 2808, Paints and varnishes — Determination of film thickness

ISO 4618:2014, Paints and varnishes — Terms and definitions
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