EESTI STANDARD EVS-EN 16472:2014

Plastics - Method for artificial accelerated photoageing
using medium pressure mercury vapour lamps

EESTI STANDARDIKESKUS EY/§

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA

NATIONAL FOREWORD

See Eesti standard EVS-EN 16472:2014 sisaldab
Euroopa standardi EN 16472:2014 inglisekeelset
teksti.

Standard on  jBustunud  sellekohase

avaldamisega EVS Teatajas.

teate

Euroopa standardimisorganisatsioonid on teinud
Euroopa standardi rahvuslikele liikmetele
kattesaadavaks 02.04.2014.

Standard on kattesaadav Eesti Standardikeskusest.

This Estonian standard EVS-EN 16472:2014 consists
of the English text of the European standard EN
16472:2014.

This standard has been endorsed with a notification
published in the official bulletin of the Estonian Centre
for Standardisation.

Date of Availability of the European standard is
02.04.2014.

The standard is available from the Estonian Centre for
Standardisation.

Tagasisidet standardi sisu kohta on vdimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi voi
saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 83.080.01

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi vdi edastamine Uksk8ik millises vormis voi

millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kisimusi standardite autorikaitse kohta, votke palun Ghendust Eesti Standardikeskusega:
Aru 10, 10317 Tallinn, Eesti; www.evs.eeg; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying,
without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee



http://www.evs.ee

EUROPEAN STANDARD EN 16472
NORME EUROPEENNE
EUROPAISCHE NORM April 2014

ICS 83.080.01

English Version

Plastics - Method for artificial accelerated photoageing using
medium pressure mercury vapour lamps

Plastiques - Méthode de photovieillissement artificiel Kunststoffe - Verfahren zur klnstlich beschleunigten
accéléré utilisant des lampes a vapeur de mercure a Alterung bei Verwendung von Quecksilberdampflampen
moyenne pression

This European Standard was approved by CEN on 8 February 2014.

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

© 2014 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16472:2014 E
worldwide for CEN national Members.



EVS-EN 16472:2014

Contents Page
0T =TT o 3
L Yo 11T T o 4
1 8T o - 5
2 NOIrMAtiVe refErENCES ... s mn e e e e s e e e e e s s e emnmmnnes 5
3 Terms and definitioNs ... 5
4 1671 4 =T - 5
5 Y o =T - 1 (= 6
5.1 Laboratory light SOUICe........ccoiiiiiir 6
5.2 QLIS o2 T T =T 8
5.3 SPECIMEN NOIAELS ... e me e s e e e e e s e mmn e e e s e e s e nmmmn e e e e eennnnnnn 9
5.4 L= T Lo 41T =Y 9
5.5 QLT o= s LT T =TT =T g =T 9
5.6 Temperature CONIOMIEN ........... . s ms e mm e e e s e e mmnnn e e aas 9
5.7 Optional faCIlities ... s e 10
6 =TT A= o 1= o2 14 =T o 10
7 EXPOSUIre CONAItIONS ...t s ms e e e s mmn e e e e e e s aan 10
71 = T 1T 1T o O 10
7.2 =0T ¢ =T =TT 10
7.3 Optional faCIlities ... s 10
8 o Yo=Y o T 10
8.1 Verification of the apparatus ... 10
8.2 Mounting the test SPECIMENS ........coviviiii e ——————— 1
8.3 7o E=] 1T - 1
8.4 Measurement of radiant @XPOSUIE ... s 1
8.5 Determination of changes in properties after eXposure............coocciiccccs e 1
9 =5 0 =] oo o 1
Annex A (informative) Additional filtering of lamp UV radiations .........cccccviiiiiiiciicnnniicnnennne, 13
A1 Additional filtering of UVB radiations for chromophoric polymers exposed to outdoor

L0 3 Ve 11T o =S 13
A.2 Additional filtering of UV radiations for polymers exposed to indoor conditions.............c.ceeuu.. 14
Annex B (informative) Temperature control during photoageing...........ccccurimminniimninnin e, 15
BibliOGrapRY .cociieie i 16



EVS-EN 16472:2014

Foreword

This document (EN 16472:2014) has been prepared 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 October 2014 and conflicting national standards shall be withdrawn at
the latest by October 2014.

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.
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Introduction

When a polymeric material is exposed to natural UV radiation and other moderate environmental stresses, the
change in most physical properties is attributable to chemical ageing, and the extent of the chemical changes
can be related to the duration of the exposure under natural outdoor weathering conditions.

This method attempts to maximize the acceleration of photoageing using elevated UV irradiance and
temperature that still keep the fundamental photoageing mechanism equivalent to that found in natural ageing.
Temperature increase above the natural level should be limited so that the photothermal transformation
exceeds any pure thermal conversion. A medium pressure mercury lamp, with radiations of wavelength lower
than 290 nm properly filtered out, gives a relevant source with high UV emission intensity and low IR
emission.

One of the main interests in use of artificial accelerated photoageing tests is to able to provide a relevant
lifetime estimate of polymeric materials exposed in natural outdoor conditions.

The relevance of artificial ageing can be determined by comparing the chemical changes that occur in the
accelerated test to those that occur in natural weathering (see ISO 10640). Kinetic analysis is recommended
to determine the rate of degradation under different conditions of ageing in order to rank different formulations
or to determine the range of acceleration possible for an artificial ageing test compared to a given natural
outdoor weathering exposure (without distortion of the photodegradation mechanism of the polymer).

Chemical changes control the degradation of mechanical properties and contribute to changes in the visual
appearance of polymer materials during photoageing. These chemical changes may be analysed primarily by
IR spectroscopy, with additional analyses using UV/visible spectroscopy during the photoageing of polymers.
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1 Scope
This European Standard specifies a method for carrying out artificial accelerated photoageing of test

specimens by exposing them to medium pressure filtered mercury vapour lamp as light source, under
controlled temperature conditions.

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.

EN ISO 4892-1:2000, Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance
(ISO 4892-1:1999)

ISO 4582, Plastics — Determination of changes in colour and variations in properties after exposure to
daylight under glass, natural weathering or laboratory light sources

ISO 9370, Plastics — Instrumental determination of radiant exposure in weathering tests — General guidance
and basic test method

ISO 10640, Plastics — Methodology for assessing polymer photoageing by FTIR and UV/visible spectroscopy

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

control

material which is of similar composition and construction to the test material and which is exposed at the same
time for comparison with the test material

Note 1 to entry: An example of the use of a control material would be when a formulation different from one currently
being used is being evaluated. In that case, the control would be the plastic made with the original formulation.

[SOURCE: EN ISO 4892-1:2000]
3.2

reference material
material of known performance

4 General

When correctly powered and maintained, the plasma of a medium pressure mercury arc discharge emits
mainly UV and the visible radiation.

This lamp allows the acceleration of the photochemical process by high UV irradiance without high infrared
emission.

Specimens of the samples to be tested are exposed to the laboratory light source under controlled
temperature condition. The temperature activates the photochemical process.





