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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.
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Introduction

Exposure of paper or board to a hostile environment, such as some type of radiation, elevated
temperature, or chemical pollutant over a period of hours or days can provide information concerning
the natural changes that can occur in the material over a period of years.

This test method for accelerated ageing by exposure of paper to an elevated light flux has its origins
in the extensive ASTMIZ2] research program which developed experimental procedures and studied a
range of printing and writing papers. The light irradiance specified in this part of ISO 5630 is much
lower than that recommended by the ASTM study which is considered too high and requires expensive
and frazardous equipImertt.

To gpt a full understanding of the stability of paper to long-term natural ageing effects, a jombination
of test methods for accelerated ageing can be used. Application of accelerated ageing tests agsumes that
the ¢hanges that occur under harsher than normal conditions have a strong positive corr¢lation with
those occurring under “normal” conditions.

© IS0 2014 - All rights reserved v
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Paper and board — Accelerated ageing —

Part 7:
Exposure to light
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partof ISO 5630 specifies a method for accelerating the ageing of paper and board-throug
elevated light irradiance and for assessing the effect of ageing on optical properties for

rh exposure
the purpose

edicting stability to long-term natural ageing that occurs due to exposure to-light. It is applicable to

'pes of paper and board whose surface is white or near white.

Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document (ineluding any amendments) appli

| 86, Paper and board — Sampling to determine average.quality

187, Paper, board and pulps — Standard atmospliere for conditioning and testing and p
toring the atmosphere and conditioning of samples

P470-1, Paper, board and pulps — Measurement of diffuse blue reflectance factor — Pd
lght conditions (ISO brightness)

b631-1, Paper and board — Determination of colour by diffuse reflectance — Part 1: Ind|
itions (C/2°)

Principle

ent and are
or undated
bS.

rocedure for

rt 1: Indoor

por daylight

ts of paper are aged,at an accelerated rate by exposing them to an elevated light irradiance. The

nted irradiance dccelerates changes in the optical properties which occur when paper

to “pormal” light levels over an extended period. By comparing diffuse blue reflectance

brig
the ¢

4

htness) and.thé b* CIELab colour coordinate before and after ageing, a measure of the
ptical properties of the paper when exposed to light is obtained.

Apparatus

is exposed
factor (ISO
stability of

4.1 Lightsource,producinganevenirradiance (totalirradiance)toall testsurfacesof20W/m2+1W/m?2
in the wavelength range 290 nm to 800 nm with a UV component of 1,0 W/m?2 + 0,1 W/mZ2. The ratio of
the irradiance in the wavelength range 400 nm to 600 nm to that in the range 600 nm to 800 nm shall be
1,0 to 1,5 with all wavelengths over the range 400 nm to 700 nm present in the radiation.

The uniformity of the total irradiance shall be such that it does not vary by more than +1 W/m2 on any
portion of the test surface of the specimen. If the light delivered by the source includes wavelengths
below 300 nm, these shall be removed by the use of a suitable glass filter.

The total irradiance of the light source at the specimen surface shall be checked at regular intervals to
maintain it within a range of +1 W/m?2 of its nominal value (value when first tested or first used) with
a UV component maintained within +0,1 W/m2. If the irradiance is outside either of these ranges, the
lamp(s) shall be replaced.
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4.2 Light chamber, of a size sufficient to mount the number of test pieces required for testing (Clause 8)
in such a way that all of the surface area on one side of each specimen is exposed uniformly to the specified
irradiance (4.1).

4.3 System for controlling the temperature of the surface of the test pieces, that keeps the surface
temperature of the test pieces below 26 °C when exposed to the light used to age them. For example,
a system for blowing air that meets the specifications of the atmosphere used to condition the test
specimens (Clause 6), over the specimens at a sufficiently high rate.

ing

(=]

5 Samp

Only handlg
during sam

If the averd
ISO 186. If
representat
brightness

Unless the
specimen/s
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e the paper samples with clean cotton gloves. The samples shall be kept in the dark.ex
bling, while being placed and exposed in the light chamber and during testing.

ge quality of a lot is to be determined, sampling shall be carried out in_ac¢ordance
hnother type of sample is to be tested, make sure that the sheets or specimens taker]
ive of the sample received. Select sufficient specimens or sheets of adequate size for tes
ind colour before and after ageing (Clause 8).

wo sides of the specimens or sheets are easily distinguished, thark the same side of
heet so that the ageing results can be associated with a particular side.

tioning

ting of optical properties.

7 Prep
Carry out

Prepare su
preparatior
be prepared
for testing
pad meets
than ten.

8 Proce

Determine
b* CIELab ¢
the same atj

:E preparation of the test pieces in:the same atmosphere as used for conditioning (Claug

ation of test pieces for ageing

fficient test pieces for testing of optical properties (Clause 8). The test piece size
shall conform with the requirements of ISO 2470-1, except that two sets of test pieces
|, one for testing the optical properties and the other for the backing pad which shall be
f all test pieces, both.unaged and aged, i.e. the backing pad shall not change. As long a
he optical requirements of ISO 2470-1, the number of the test pieces in the pad can be

dure

the diffuse blue reflectance factor (ISO brightness) in accordance with ISO 2470-1 ang
plour coordinate in accordance with ISO 5631-1, of the top side of the unaged test piec
osphere as used for conditioning (Clause 6), except that the test pieces being tested

cept

with
are
ting

each

ecimens or sheets in the dark, condition them in.ac¢ordance with ISO 187 immediately prior

e 6).

and
shall
1sed
5 the
less

| the
bs in
shall

not be part of the backing stack. Take note of the positions of testing by some appropriate means as the
same areas shall be tested after accelerated ageing. Retain the stack of test pieces used as the backing
for the optical tests on the unaged material for testing the test pieces after aging.

Immediately after testing the test pieces, mount them in the light chamber (4.2), such that the top surface
of each test piece will be exposed to the same even light flux (4.1). Mount the test pieces, such that they
do not touch the chamber walls (4.2). The light chamber shall be kept in the same atmosphere as used
for conditioning (Clause 6) during mounting and exposure of the test pieces.

Immediately after mounting, expose the test pieces to the specified light flux for (120 + 0,5) h. Ensure
that the temperature at the surface of each test piece is kept below 26 °C (and above 22 °C). A lower
irradiance than thatspecified in 4.1 may be used aslongastheratio between the total and UV components
is maintained and all other specifications of the irradiance are met. In this case, it may be desirable to
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use a longer exposure time. The deviation from the specified conditions shall be reported. The results
obtained cannot be considered to conform with the requirements of this part of ISO 5630.

Do not insert additional test pieces into or remove test pieces from the light chamber during the period
of exposure.

Immediately after ageing, determine the diffuse blue reflectance factor (ISO brightness), in accordance
with ISO 2470-1, and the b* CIELab colour coordinate, in accordance with ISO 5631-1, of the aged test
specimens except that the same backing pad used for testing of unaged test pieces shall be used for
testing each of the aged test pieces. Test an area of each test piece as close as possible to that tested prior
to ageing such as to produce matched pairs of results.
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quired, repeat the testing for the other side of the test pieces; formation of a backing pa|
red test pieces, ageing of the test pieces, and testing of the aged test pieces.

ere is sufficient room in the test chamber, testing of both sides of the unaged. test pig
ed out prior to ageing of the test pieces and then both the top side andreverse side
hg chamber at the same time.

Calculation

1late the change in diffuse blue reflectance factor (ISO brightness) and the change ij
ir coordinate for matched pairs of results, pre-aged and aged, for the top side as shown

1late the change in ISO brightness, to the nearest %, with Formula (1):
(R{ —R,)x100

Ry

AR =

Fe
AR isthe change in diffuse blue reflectance factor (ISO brightness), as a percentage;
R1  isthe diffuse blue reflectance factor (ISO brightness) before ageing;

R, is the diffuse blue reflectance factor (ISO brightness) after ageing.

1late the change in/h*-€IELab colour coordinate, to three significant figures, with Form

Ab¥)=|b*, —b¥7

e

[Ab¥)\is the change in b* CIELab colour coordinate;

d, testing of

ces may be
aged in the

1 b* CIELab
below.

)

ula (2):
(2)

2 - 1 1k Ol L 1 1 1. 1 Fad -
U1 IS5 UIC D UILLAD COIOUT COOTUIIIdLE DCIOIT dgClIly,

b*;  isthe b* CIELab colour coordinate after ageing.

Calculate the mean change in diffuse blue reflectance factor (ISO brightness) to the nearest 1 %, and the
mean change in the b* CIELab colour coordinate to three significant figures, and calculate the standard
deviation for each. If required, calculate these for the reverse side as well.

10 Test report

The test report shall include the following information:

a) areference to this part of ISO 5630 (i.e. [SO 5630-7);
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g)

k)

all information necessary for complete identification of the sample;

the date and place of testing;

the temperature and relative humidity of the atmosphere used to condition the samples;

the number of tests carried out for each sample and side;

the mean values of the change in diffuse blue reflectance factor (ISO brightness) and the change
in the b* CIELab colour coordinate, and the corresponding standard deviations. If required, report
these values both sides of the samples;

when t
used an]

using this part of the International Standard.

any dey
might H

ne total irradiance is less than that specified in 4.1, a statement on the level of irradipnce
d the time of exposure. In this case, the results cannot be considered to have been.¢obtained

iations from the International Standards used, and any circumstances anddnfluence which
ave affected the test results.
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Annex A
(informative)

Interpretation and limitations of ageing tests

A.1_Interpretation of test results

Itis

the limits of acceptability (the points at which a paper is no longer useful for its intended py
be d

NOTE If all that is desired is legibility of a printed text, paper can become significantly yelloy
meef the requirements of the end user.

A2

It sHould be mentioned that ‘natural’ ageing is variously the‘result of the action of hea
chericals (e.g. pH), including pollutants from the air that become entrained into the paper. T
is infended to characterize only light induced reactions:In different conditions of ‘natural
infirlite range of conditions can be found with a different “mix” of these elements. Theref
greatest understanding of possible future ageing effects, the investigator may wish to accelerate paper

g separately by elevated temperature, by elevated light irradiance, and by increased co}ncentration
of cgmmon pollutant gases. Relevant ISO standard test methods are appropriate means t¢ gain some
und¢rstanding of these influences.

agei

7:2014(E)

ery important to note that what is stable paper for one user can be unstable for anothej

Limitations of light ageing test

. Therefore,
rpose) is to

efined by end-users. It is only with such information in hand that an approxiriate defipition of the
longfterm stability of the optical properties of a specific paper can be made.

wed and still

[, light, and
his protocol
" ageing, an
ore, for the
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