SINGAPORE
STANDARDS SS 357 : Part 1 : 1991 (2011)
@ COUNCIL (ICS 55.040; 83.140)

SINGAPORE STANDARD
Specification for cushioning forms

— Part 1 : Polystyrene

Amendment No. 1 (issued separately)
Confirmed 2011

Published by

SPRING
singapore

Enabling Enterprise




SS 357 : Part 1 : 1991 (2011)
(ICS 55.040; 83.140)

SINGAPORE STANDARD

Specification for cushioning forms
— Part 1 : Polystyrene

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 SPRING Singapore at the
address below:

Standards

SPRING Singapore

1 Fusionopolis Walk,

#01-02 South Tower, Solaris
Singapore 138628

Email : standards@spring.gov.sg

ISBN 9971-67-411-4



S§S 357 : Part 1 : 1991

This Singapore Standard having been approved by the Packaging Materials Product Standards
Committee was endorsed by the Standards Council on 30 June 1991.

First published, 1991

The Packaging Materials Product Standards Committee appointed by the Standards Council consists
of the following members:

Name : Organisation
Chairman : Dr Whang Sun Tze Standards Council
Deputy : Mrs Lee-Ying Adams Singapore Institute of Standards and Industrial
Chairman Research
Secretary : Mr Yong Kin Meng Singapore Institute of Standards and Industrial
Research
Members : Dr Philip Adams The Plastics and Rubber Institute
Mr Chia Hong Kuan Ministry of the Environment
Mr Eddie P Chng Singapore Manufacturers’ Association
Dr Colin K L Chong Singapore International Chamber of Commerce
Mr Chuah Yow Nan Port of Singapore Authority
Mr Fan Kwai Sang Ministry of Defence
Mr G Jeyasundram Singapore Chinese Chamber of Commerce and
Industry
Ms Khadija Kalim Consumers’ Association of Singapore
Mrs Ser-Low Wai Ming Singapore Institute of Food Science and
Technology

The Technical Committee, appointed by the Packaging Materials Product Standards Committee and
responsible for the preparation of this standard, consists of representatives from the following
organisations:

Name Organisation
.Chairman : Mr Eddie P Chng Packaging Materials Product Standards Committee
'Secretary : Miss Florence Tan Poh Choo  Singapore Institute of Standards and Industrial
Research
Members : Mr Ronnie Ee Tian Phong Singapore Manufacturers’ Association
Mr K ltazaki Matsushita Electronics (S) Pte Lid
Mr Derek Lam Behn Meyer and Co (Pte) Ltd
Mr Lee Khong Kee Broadway Enterprises (Pte) Ltd
Mr Eric Lim Singapore Freight Forwarders Association
Mr Ng Kok Yau Singapore Institute of Standards and Industrial
Research
Mr Edgar Teo Dynopor Pte Ltd
Mr Yong Kwee Hua , Ministry of Defence
Co-opted “

Member : Mr Chui Tau Siong Insulpack Industries (Pte) Ltd



SS 357 : Part 1 : 1991

CONTENTS

Page

Foreword - - - - - - - - - 4
SPECIFICATION
1. Scope - - - - - - - - - 5
2. Definitions - - - - - - - - 5
3. Classification - - - - - - - - 5
4. Conditioning for testing - - - - - - - 5
5. Requirements - - - - - - - - 6
6. Marking - - - - - - - - 7
APPENDICES
A. Determination of density - - - - - - 8
B. Determination of compressive stress - - - - - 10
C. | Assessment of flexural strength - - - - - - 15
D. Determination of dimensional variation on heating - - - 18
E. Determination of dryness - - - - - - 20
F. Determination of flammability - - - - - - 22
G. Determination of linear dimensions - - - - - 27
TABLES .
1. Tolerances on dimensions - - - - - - 6
2. Compressive stress - - - - - - - 6
3. Choice of measuring equipment - - - - - 28
FIGURES

1. Zero point determination - - - - - - 13
2. Flammability test for foamed materials - - - - - 26
3. Example of apparatus conforming to the specifications in G.3.1 - - 30



SS 357 : Part 1 : 1991

NOTE

SINGAPORE STANDARD

SPECIFICATION FOR CUSHIONING FOAMS
PART 1: POLYSTYRENE

FOREWORD

This Singapore Standard was prepared by the Technical Committee for Cushioning Foams under
the direction of the Packaging Materials Product Standards Committee. It is a Part of the Singapore
Standard 357 on "Cushioning Foams".

DIN 50014 - 1975
DIN 55471 - 1983
1SO 844 - 1978
ISO 845 - 1977
ISO 1209 - 1976
ISO 1923 - 1981

JIS Z 1536 - 1975

" In preparing this specification, reference was made to the following standards:

Atmospheres and their technical application standard atmospheres
Cellular polystyrene for packaging requirements, testing |
Cellular plastics - Compression test for rigid materials

Cellular rubbers and plastics - Determination of apparent density
Rigid cellular plastics - Bending test

Cellular plastics and rubbers - Determination of linear dimensions

Polystyrene foam for package cushioning

Acknowledgement is made for the use of information from the above references.

Singapore Standards are subject to periodical review to keep abreast of technological changes
and new technical developments. The revisions of Singapore Standards are announced through
the issue either of amendment slips or of revised editions.

Compliance with a Singapore Standard does not exempt users from legal obligations.
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1. SCOPE

This standard specifies expandable polystyrene foam used as package cushioning material. It
does not cover polystyrene foam in chip or granular form. The foam shall consist of closed-cell,
expanded polystyrene particles. The particles are bonded tightly to each other.

2. DEFINITIONS

For the purpose of this standard, the following definitions shall apply:
2.1 Compressive Strength. It is the measure of the compressibility of the foam which is defined
as the maximum compressive force F,,, reached when the relative deformation € is < 10%, divided by
the initial surface area of the cross-section of the test specimen. The relative deformation corresponding

to oy, is noted as €,

2.2 Compressive Stress At 10% Relative Deformation. It is the compressive force F,, at 10%
relative deformation (€ ,,) divided by the initial surface area of the cross-section of the test specimen.

2.3 Density. It is defined as the mass of the cellular material per unit volume.

2.4 Flexural Strength. It is the measure of resistance to bending and is defined as the flexural
moment in the centre of the test specimen at break divided by its section modulus.

2.5 Polystyrene Foam. Cushioning material which is made by foaming expandable polystyrene
resin and used to mitigate shock applied to packaged content or to hold the content, as well as to
prevent local concentration of stress on the content.
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