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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 e%r%?hnicil‘gandardization.

. e
International Standards are drafted in accordance with the r%l%hg}?lvbgq“fdé‘I‘SO/lEC Directives, Part 2.

-‘. -
The main task of technical committees is to prepare Inte aﬁ(;;ﬁal Standards. Draft International Standards
adopted by the technical committees are circulated‘:ﬁf’iL he member bodies for voting. Publication as an
International Standard requires a%:oval by at least 75 % of the member bodies casting a vote.

1\‘.

Attention is drawn to [ﬁé%hlit .@tﬁ’f%ome of the elements of this document may be the subject of patent
rights. 1ISO shall not b'% sasp&gsible for identifying any or all such patent rights.

T

et . : . % > .
ISO 4892-2 wasspr@épared by Technical Committee ISO/TC 61, Plasti ﬂp ngm‘ltbee SC 6, Ageing,
chemical and environmental resistance. ) %' W

'E'}"' ﬁﬂ:ﬂ
This second edition cancels and replaces the first edition (ISO 4%%2;2&?9%4), which has been technically
revised. A O
™

ISO 4892 consists of the following parts, under the general title Plastics — Methods of exposure to laboratory
) . ]
light sources: 'ﬂ‘: i:":"“"

) H:E:"' "i_‘l-ﬂ\“‘
— Part 1: General gwdar@_, \“‘?

R
'.:1" 'ﬁh =14
— Part 2: Xenon-arc qmb‘k : me
4 @ﬁ(; “.,-,ﬂﬂ
— Part 3: Fluorescent UV lamps __1,;-;1"‘
ot
— Part 4: Open-flame carbon-arc lamps

© 1SO 2006 — All rights reserved
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INTERNATIONAL STANDARD ISO 4892-2:2006(E)

Plastics — Methods of exposure to laboratory light sources —

Part 2:
Xenon-arc lamps

S
QR ﬁ%ﬂ"‘ﬂﬁ
1 Scope E}N AN

This part of 1SO 4892 specifies methods for %smg specimens to xenon-arc light in the presence of
moisture to reproduce the weathering effects that occur when materials are exposed in actual end-use
environments to dayl%i dayl;.gtﬁ filtered through window glass.
\"l-"*’

The specime to filtered xenon-arc light under controlled conditions (temperature, humidity
and/or wettmg a(m types of xenon-arc light source and various filter binations may be used to meet
different reqL fents. %] S

'IL‘L

Specimen preparation and evaluation of the results are coverg}l’m ot,l_f‘rer"l'l‘\"ternatlonal Standards for specific
materials. ‘“"'l-

A
General guidance is given in ISO 4892-1. "ﬁ""'“

NOTE Xenon-arc exposures%f’aints ari_d_;,varnishes are described in ISO 11341.
- et
i k-.:'c“ﬂ‘ o
. =
2 Normative %mh‘%es -,
A€ We S

‘ o ﬂ
The following "%ferenced documents are indispensable for the a‘%ﬁp%b h’hs document. For dated
references, only the edition cited applies. For undated referen {\gﬁé}est edition of the referenced

document (including any amendments) applies. ﬂ».}.

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

ISO 4892-1, Plastics — Metho@e%& q‘o laboratory light sources — Part 1: General guidance

'&Fl:"u st

h"._‘l:'"
3 Principle ._;.ls:u‘:"“”

3.1 A xenon arc, fitted with suitable filters and properly maintained, is used to simulate the spectral power
distribution of daylight in the ultraviolet (UV) and visible regions of the spectrum.

3.2 Specimens are exposed to various levels of light, heat, relative humidity and water (see 3.4) under
controlled environmental conditions.

3.3 The exposure conditions may be varied by selection of
a) the light filter(s);

b) the irradiance level;

A 1A~ AR~ AT
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c) the temperature during exposure to light;

d) the relative humidity in the chamber during light and dark exposures, when exposure conditions requiring
control of humidity are used;

e) the way the test specimens are wetted (see 3.4);
f)  the water temperature and wetting cycle;
g) the relative lengths of the light and dark periods.

3.4 Wetting is usually produced by spraying the test specimens with demineralized/deionized water, by

immersion in water or by condensation of water vapour onto the su%% theﬁgﬁcimens.
= 2
X, A1
3.5 The procedure may include measurements of the ir@a“hc‘?ﬂaﬁ tadiant exposure in the plane of the

specimens. AN
et

0
3.6 Itis recommended that a similar material of knO\‘mL performance (a control) be exposed simultaneously
with the test specimens to provid%standaggfor comparative purposes.

Lk e
3.7 Intercomparisoﬂ S, béﬁ‘éd from specimens exposed in different apparatus should not be made
unless an appropriate ’glg}h‘,;ﬁl‘“f'elationship has been established between the apparatuses for the particular
material exposed. .ﬂ,ll.:":'l .
Wo }{ﬁﬁ' 'i.:“ih
aﬁ"t‘}"‘ i
4 Apparatus o o

4.1 Laboratory light source

411 General ﬂ:‘ﬁ e

R L

The light source shall comﬁﬁ:&e q;'b'r"more quartz-jacketed xenon-arc lamps which emitfadiation from below
270 nm in the ultraviolet thr g‘ﬁ"‘the visible spectrum and into the infrared. In order fefsidlate daylight, filters
shall be used to removﬁ'n,:&h’brt-wavelength UV radiation (method A, see Table 1) \H to mit¥niize irradiance
at wavelengths shorter than 310 nm shall be used to simulate daylight throu 'ndéq%'g‘fass (method B, see
Table 2). In addition, filters to remove infrared radiation may be used to prevenisirealistic heating of the test
specimens, which can cause thermal degradation not experienced during,_.:.@;‘lﬂnf&l Or exposures.

NOTE Solar spectral irradiance for a number of different atmospheric conditions is described in CIE Publication
No. 85. The benchmark daylight used in this part of ISO 4892 is that defined in Table 4 in CIE No. 85:1989.

)
i
4.1.2 Spectral irradiance of xerar]?‘%?;ﬂmh daylight filters

B A
Filters are used to filter xenon—%‘guéh‘?ssions in order to simulate daylight (CIE Publication No. 85:1989,
Table 4). The minimum and ggeXimum levels of the relative spectral irradiance in the UV wavelength range are

given in Table 1 (see also Anhex A).

n .
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Table 1 — Relative spectral irradiance of xenon-arc lamps with daylight filters 2 ® (method A)

Spectral passband Minimum ¢ CIE No. 85:1989, Table 4 9. ¢ Maximum °©
(4 = wavelength in nm) % % %
A <290 0,15
290 < 1< 320 2,6 54 7,9
320 < 1 <360 28,2 38,2 39,8
360 < 4 < 400 54,2 56,4 67,5

@  This table gives the irradiance in the given passband, expressed as a percentage of the total irradiance between

290 nm and 400 nm. To determine whether a specific filter or of filters for a xenon-arc lamp meets the
requirements of this table, the spectral irradiance must be me: 25&1’:1—"‘[0 400 nm. The total irradiance in
each wavelength passband is then summed and divided | wrag@pﬁé‘from 290 nm to 400 nm.

b The minimum and maximum limits in this table a"&'
with water- and air-cooled xenon-arc lamps with dayllg@v
used in accordance with the recommendatlons!;#h
available, minor changes in the limits are possible
mean for all the measurements.

¢ The mlnm um’ﬁ"bolumns will not necessarily sum to 100 % because they represent the minima and
1

d.lfq'h"more than 100 spectral irradiance measurements
rom different production lots and of various ages 3],
manufacturer. As more spectral irradiance data become
e minimum and maximum limits are at least three sigma from the

maxima data used. For any individual spectral irradiance, the percentages calculated for the
passba will sum to 100 %. For any individual xenon-arc lamp with daylight filters, the calculated
percent e rrl.,"e passband shall fall within the minimum and maximum limi iven. Exposure results can be

§ﬁb differ if obtained using xenon-arc apparatus in which the spectr es iffer by as much as that
aII by the tolerances. Contact the manufacturer of the xenon-arc ﬁp&h@ for spectral irradiance data
for the xenon-arc lamp and filters used. -1._\\

d  The data from Table 4 in CIE Publication No. 85:1989 is the globakh dﬁaﬂ'lrradlance on a horizontal surface for an
air mass of 1,0, an ozone column of 0,34 cm at STP, 1,42 cm of ﬁ Ie water vapour and a spectral optical depth
of aerosol extinction of 0,1 at 500 nm. These data are target *ﬂ&é or xenon-arc lamps with daylight filters.

€ For the solar spectrum represented by Table 4 in CIE No. 85:1989, the UV irradiance (between 290 nm and
400 nm) is 11 % and the vi |rrad|ance (between 400 nm and 800 nm) is 89 %, expressed as a percentage of the
total irradiance betwee| %and . The percentage of the UV irradiance and that of the visible irradiance
incident on spemm s d Lwi'h n-arc apparatus may vary due to the number of specimens being exposed and
their reflectan |es.._h'li_‘+

xu,y.:‘l“ = . ﬁﬁ%’ ,;\1"“;'

™ X
4.1.3 Spectral irradiance of xenon-arc lamps with window glaséﬁtérs“\.;ﬁ.‘;

A
Filters are used to filter the xenon-arc lamp emissions in order t imﬂlﬁ’te daylight which has passed through
window glass. The minimum and maximum levels of the relativeogf)ectral irradiance in the UV region are given
in Table 2 (see also Annex A).

e
L
_!{;s;"f."\‘ .ﬂ\.ﬂ
AR

Bt 40

aet™

L

o
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Table 2 — Relative spectral irradiance for xenon-arc lamps with window glass filters 2 (method B)

Spectral passband Minimum ¢ CIE No. 85:1989, Table 4 Maximum °©
plus effect of window glass ¢ ©
(4 = wavelength in nm) % % %
A <300 0,29
300 < 1 <320 0,1 <1 2,8
320 < 1 <360 23,8 33,1 35,5
360 < 1 < 400 62,4 66,0 76,2

@  This table gives the irradiance in the given passband, expressed as a E ge of e:,_total irradiance between

290 nm and 400 nm. To determine whether a specific filter or sefs, on arc lamp meets the
requirements of this table, the spectral irradiance must be mea 400 nm. The total irradiance in
each passband is then summed and divided by the total irradianc eiqh and 400 nm.

b The minimum and maximum limits in this table are based o &han 30 spectral irradiance measurements with
water- and air-cooled xenon-arc lamps with window glass W rom different production lots and of various ages 3],
used in accordance with the recommendations of the nufacturer. As more spectral irradiance data become
available, minor changes in the, s are pos,f)_kl)le The minimum and maximum limits are at least three sigma from the
mean for all the measure % "4."*

¢ The mmmu:sfgﬁj }'m:m uqﬁ&“lumns will not necessarily sum to 100 % because they represent the minima and
maxima for the d "ﬁ'irany individual spectral irradiance, the percentages calculated for the passbands in this

table will sum to 1 or any individual xenon-arc lamp with window glass filters, the ¢ d percentage in each
passband s aLl., W|th|n the minimum and maximum limits given. Exposure result: d to differ if
obtained usihg xenon-arc apparatus in which the spectral irradiances dlff uc allowed by the
tolerances. Contact the manufacturer of the xenon-arc apparatus for specific s | wra{qﬁée data for the xenon-arc

lamp and filters used.

d  The data from Table 4 in CIE No. 85:1989 plus the effect of win és’s was determlned by multiplying the CIE
No. 85:1989, Table 4, data by the spectral transmittance of 3-mm-th|ck,$ dow glass (see ISO 11341). These data are
target values for xenon-arc lamps with window glass filters.

€ For the CIE No. 85:1989 plus w glass ta, the UV irradiance between 300 nm and 400 nm is typically
about 9% and the visible |rr q_e'ﬁ"' 00 nm and 800 nm) is typically about 91 %, expressed as a
percentage of the total ir nm and 800 nm. The percentage of the UV irradiance and that of the
visible irradiance |nadé‘6§] posed in xenon-arc apparatus may vary due to the number of specimens
being exposed and their e propertles S

e xgc,

4.1.4 Irradiance uniformity

1\"“

1.}.
The irradiance at any position in the area used for specimen exposure sﬁlall be at least 80 % of the maximum
irradiance. Requirements for periodic repositioning of specimens when this requirement is not met are
described in ISO 4892-1. _

H
NOTE For some materials of h ﬁﬁvi 5 ﬂb’brlodlc repositioning of specimens is recommended to ensure

uniformity of exposures, even when B'uniformity in the exposure area is within the limits so that repositioning

is not required. et T
wod
4.2 Test chamber

The design of the test chamber may vary, but it shall be constructed from inert material. In addition to the
controlled irradiance, the test chamber shall provide for control of temperature. For exposures that require
control of humidity, the test chamber shall include humidity-control facilities that meet the requirements of
ISO 4892-1. When required by the exposure used, the apparatus shall also include facilities for the provision
of water spray or the formation of condensate on the surface of the test specimens, or for the immersion of the
specimens in water. Water used for water spray shall meet the requirements of ISO 4892-1.

The light source(s) shall be located, with respect to the specimens, such that the irradiance at the specimen
surface complies with 6.1.

A .
Copyright International Organization for Standardization © ISO 2006 - A” I'|ghts reserved
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NOTE If the lamp system (one or more lamps) is centrally positioned in the chamber, the effect of any eccentricity of
the lamp(s) on the uniformity of exposure may be reduced by using a rotating frame carrying the specimens or by
repositioning or rotating the lamps.

Should any ozone be generated from operation of the lamp(s), the lamp(s) shall be isolated from the test
specimens and operating personnel. If the ozone is in an air stream, it shall be vented directly to the outside of
the building.

4.3 Radiometer

When a radiometer is used, it shall comply with the requirements outlined in ISO 4892-1.

e
T" k?1 ) {fﬁ"ﬁ.
The black-standard or black-panel thermometer us"&}% qlht;t}mply with the requirements for these devices

given in 1ISO 4892-1. ‘:w\'
Wo

4.5 Wetting and hun%ty-congol equipment

KR

%
451 Gener i -.;'u‘l-“
R u‘h'*""‘
3

Specimens m@ﬂé"exposed to moisture in the form of water spray or ¢ dﬁatiom or by immersion. Specific

exposure wohditions using water spray are described in Table 3. If satiqﬂ‘k’fmmersion or other methods
are used to expose the specimens to moisture, details of the p@e ur.ﬁ'ahﬂ'exposure conditions used shall
be included in the exposure report. 1.’1:1.*-"

et ™
Table 3 also describes exposure conditions in which thé.‘?‘gative humidity is controlled as well as those in
which humidity control is not required.

4.4 Black-standard/black-panel thermometer &%‘E\ﬁ' \hi

NOTE The relative humig %e g‘iE@#have a significant influence on the photodegradation of polymers.
» AT
i\ X At
4.5.2 Relative-h i ntrol equipment .
il eaulp 5 MR
ae IR e
For exposures‘-.ﬁhﬁ:'ere relative-humidity control is required, the Iocat'g?:, e aepeé% used to measure the
humidity shall be as specified in ISO 4892-1.

4.5.3 Spray system

The test chamber shall be equipped with a means of directing an intermittent water spray onto the fronts or
backs of the test specimens under, gpecified ;@pnditions. The spray shall be uniformly distributed over the
specimens. The spray system hs-b‘gﬂ- xadé"' rom corrosion-resistant materials that do not contaminate the
water employed. LE'L -;_,"-.‘iﬂ

'&ﬂf“ D
The water sprayed ont {tfé"specimen surfaces shall have a conductivity below 5 uS/cm, contain less than

1 ug/g dissolved soli@lgl nd leave no observable stains or deposits on the specimens. Care shall be taken to
keep silica levels below 0,2 ug/g. A combination of deionization and reverse osmosis can be used to produce
water of the desired quality.

4.6 Specimen holders

Specimen holders may be in the form of an open frame, leaving the backs of the specimens exposed, or they
may provide the specimens with a solid backing. They shall be made from inert materials that will not affect
the results of the exposure, for example non-oxidizing alloys of aluminium or stainless steel. Brass, steel or
copper shall not be used in the vicinity of the test specimens. The backing used may affect the results, as may
any space between the backing and the test specimen, particularly with transparent specimens, and shall be
agreed on between the interested parties.

A 1A~ AR~ AT
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4.7 Apparatus to assess changes in properties

The apparatus required by the International Standards relating to the determination of the properties chosen
for monitoring (see also 1ISO 4582) shall be used.

5 Test specimens

Refer to ISO 4892-1.

6 Exposure conditions %J %
et

%0
6.1 Radiation ‘&,‘fﬂ\x" e o

Unless otherwise specified, control the irradiance at tge‘j&"\r"els indicated in Table 3. Other irradiance levels
may be used when agreed on by the interested parties. The irradiance, and the passband in which it was
measured, shall be included in t xposure...;eport

N
6.2 Temperature-%r}u"'-. .;,'L'i"‘
6.2.1 Black-staquﬂ}h lack-panel temperature ’E,R" ‘“‘i..‘-"

e

For referee purposes, Table 3 specifies black-standard temperat sé\NFﬁrxnormal work, black-panel
thermometers may be used in place of black-standard thermometﬁ ever, allowance will have to be
made for the fact that the two types of thermometer indicat%1|& ent temperatures, due to their different
thermal conductivities (see ISO 4892-1).
NOTE 1 If a black-panel thermomet %fd th 'témperature indicated will be 3 °C to 12 °C lower than that indicated
by a black-standard thermometer sure conditions.

LY
If a black-panel thermome%}‘ ué@% then the panel material, the type of temperat ﬁ’sor and,l_tbe way in
WhICh the sensor is mo&r@eﬂ"on the panel shall be included in the exposure repoi’E(:‘;i

NOTE 2 If higher temperatures (see cycles 3, 4 7 and 8 in Table 3) are used for%guc I"e"x‘bosures the tendency for
specimens to undergo thermal degradation will increase and this may affect the reﬁtjil:tﬁm'éuch exposures.

: ks
Other. temperatures may be used when agreed on by the interested parties, but shall be stated in the
exposure report.

If water spray is used, the temperatureﬁ\ en@' apply to the end of the dry period. If the thermometer
does not reach a steady state du er-spray part of the cycle, the temperature specified shall be
established without water spray ér.,ﬁ! ximum temperature attained during the dry part of the cycle shall
)

be reported. ‘&ﬂﬁL

NOTE 3  The additional measurement of a white-standard/white-panel temperature with a white-standard/white-panel
thermometer according to I1ISO 4892-1 gives important information on the range of surface temperatures of differently
coloured test specimens.

6.2.2 Chamber air temperature

Exposures can be run either with the chamber air temperature controlled at a specified level or allowing the air
temperature to find its own level (see Table 3).

6.3 Relative humidity of chamber air

Exposures can be conducted either with the relative humidity controlled at a specified level or allowing the
relative humidity to find its own level (see Table 3).

M3 .
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Table 3 — Exposure cycles

Method A — Exposures using daylight filters (artificial weathering)

Irradiance @

Cvel Black-standard Chamber Relative
ycle | o iod Broadband Narrowband temperature temperature humidity
No. | —XPOSUrePeriod | 340 nmto 400 nm)| (340 nm)

°C °C %
W/m?2 W/(m2-nm)
; 102 min dry 60 +2 0,51 +£0,02 65+3 38+3 50+10°b
18 min water spray 60 +2 0,51 +0,02 — — —
) 102 min dry 60 +2 0,51 +0,02 65 + 3!._'-1 Not controlled | Not controlled
. L
18 min water spray 60 +2 0,514 %‘%‘R\ ‘ﬂ‘fcﬂ — —
, 102 min dry 60 + 2 05%-3'1503.1,1'* 100 + 3 65+ 3 20+ 10
18 min water spray 60 + 2 O&_’h‘ﬂ) 02 — — —
—-
4 102 min dry 60 +2 v 0,51+ 0,02 100+ 3 Not controlled | Not controlled
18 min water ffﬁ’%’ “.:Qﬂ"-f? 0,51+0,02 — — —
Pk L
Method B — Qﬁg‘q t&gﬁﬁ\ﬂ'window glass filters
e L B
13":1'.‘ Irradiance 2
wAD Blac -srgﬁgl It@-hamber Relative
Cycle E.‘xposure period Broadband Narrowband tu %\"ﬂ 'i-"temperature humidity
No. (300 nm to 400 nm) (420 nm) 1.1 oc o
(o]
W/m?2 W/(m2.nm) 4 oX "ﬁ
. W
5 | Continuously dry 50+ 2 110+ 009" | 65+3 38+3 50+ 10 b
6 Continuously dry J{.SO +2 _ 1,10 £ 0,02 65+ 3 Not controlled Not controlled
=
7 Continuously dlrL &%&?ﬂ“ 1,10 £ 0,02 100+3 65+3 20+ 10
8 | Continuougfdty ] ,v* 50+ 2 1,10 + 0,02 100 + 3 Not controlled | Not controlled

NOTE The + tol w&ellé given for irradiance, black-standard temperature and relatlve re t eﬁ’!owable fluctuations of

the parameter conq‘hﬁﬁed about the given value under equilibrium conditions. This doeﬁ(i'. n hat Value can vary by plus/minus

the amount indicated from the given value. 1'!.1""

@  The irradiance values given are those that have historically been used. In apparqll?‘h.c pable of producing higher irradiances, the
actual irradiance may be S|gn|f|cantly higher than the stated values, e.g. up to 1 (300 nm to 400 nm) for xenon-arc lamps with
daylight filters or 162 W/m?2 (300 nm to 400 nm) for xenon-arc lamps with window Iass filters.

b For materials sensitive to humidity, the use of (65 + 10) % RH is recommended.

iE \.‘l?*

6.4 Spray cycle L.,.!{a“.qu W

The spray cycle used\ﬁ{hﬁ‘be as agreed between the interested parties, but should preferably be that in
Table 3, method A. =

6.5 Cycles with dark periods

The conditions in Table 3 are valid for continuous presence of radiant energy from the source. More complex
cycles may be used. These could include dark periods that might involve high humidity and/or the formation of
condensate on the surfaces of the specimens.

Such programmes shall be given, with full details of the conditions, in the exposure report.

A 1A~ AR~ AT
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6.6 Sets of exposure conditions

Table 3 lists various sets of conditions for exposures conducted with daylight filters (method A) and those
conducted with window glass filters (method B).

If no other exposure conditions are specified, use cycle No. 1.

7 Procedure

7.1 General

It is recommended that at least three test specimens of each ngﬁiaﬁ%’auﬂ@ibh be exposed in each run to

allow statistical evaluation of the results. A
"&-{i‘ 1‘1"‘{
. . ‘E"-
7.2 Mounting the test specimens "uﬂ"}'ﬂ
™
Attach the specimens to the spe en hoIders in the equipment in such a manner that the specimens are not
subject to any applied stres est specimen by suitable indelible marking, avoiding areas to be
used for subsequent teﬁl , a plan of the test-specimen positions may be made.
X o
If desired, in the case Qf@ﬁemmens used to determine change in colour an ance a portion of each
test specimen may\be"shielded by an opaque cover throughout the expo n unexposed area
adjacent to the exposed area for comparison. This is useful for checkln’ﬁﬁr est"*%f the exposure, but the
data reported shall always be based on a comparison with file specime the dark.

aet o
7.3 Exposure aot

Before placing the specimens in the test chamber be sure that the apparatus is operating under the desired
conditions (see Clause 6). Progr %«e Fatus with the selected conditions to operate continuously for
the required number of cycl 'ﬁt d exposure conditions. Maintain these conditions throughout the
exposure, keeping any int erV|ce the apparatus and to inspect the speume%o a minimum.
1;-

Expose the test speeq‘\:fé?"}s and if used, the irradiance-measuring instri di(:gr eyﬁbbmfled period.
Repositioning of the specimens during exposure is desirable and may be nﬁs 1 ow the guidance in
ISO 4892-1. __1,;!:1-

~,~2'~
If it is necessary to remove a test specimen for periodic inspection, take &re not to touch the exposed surface
or alter it in any way. After inspection, return the specimen to its holder or to its place in the test chamber with
its exposed surface oriented in the same direction as before.

oTV®
7.4 Measurement of rad'antsﬁ ‘g&' \1\‘1
A\ ‘*""
If used, mount the radiometer so b{@& 'ﬁneasures the irradiance at the exposed surface of the test specimen.
ot
When radiant exposures are used express the exposure interval in terms of incident radiant energy per unit
area of the exposure plane, in joules per square metre (J/m2), in the wavelength band from 300 nm to 400 nm
or in joules per square metre per nanometre [J/(m2.nm)] at the wavelength selected (e.g. 340 nm).

7.5 Determination of changes in properties after exposure

These shall be determined as specified in ISO 4582.

8 Exposure report

Refer to ISO 4892-1.

o .
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Annex A
(informative)

Filtered xenon-arc radiation — Spectral power distribution

A.1 General

CIE Publication No. 85:1989 provides data on spectral solar. r?gnce fq_-..typlcal atmospheric conditions and
this data can be used as a basis for comparing Iaborator! {:g&WTth daylight. The data used for filtered

xenon-arc radiation are given in Table 4 in CIE No. L‘\_‘E
xu‘*“

A.2 Spectral irradiance speCIflcatlonmJV region)

A.21 Xenonar ﬂp@&ﬂ#&ayhght filters

The data give n‘me‘bubllcatlon No. 85:1989, Table 4, for the UV reglon 00 nm) represent the irradiance
benchmaq}w’g enon-arc lamps with daylight filters. Table 1 g|ves §§_'-1 989, Table 4, benchmark

d a ta _.%’ }u 1‘1‘1}

'l:'l-
A.2.2 Xenon-arc lamps with window glass filters Nﬂ‘r p
AC
The benchmark spectral data for xenon-arc lamps with window glass filters given in Table 2 were determined
by modifying the data in the UV region given in CIE Publication No. 85:1989, Table 4, to allow for the
transmission of typical WI Ss. 'Et?e"‘wmdow glass transmittance used was based on the transmittance
of 3-mm-thick windg 5 as\_gw'bn in Table B.2 of 1ISO 11341:2004. The CIE Publication No. 85:1989,
Table 4, |rrad|anc ed by the appropriate transmittance of the window glass to determine the
irradiance in each pe&s_’dé ﬂ
Wor QRS o™
-%'}"" “xﬂ.""

A.23 Specmcatlon limits

c“ﬁ

41

AL

The spectral irradiance specifications given in Tables 1 and 2 arq."bﬂ's‘ed on spectral irradiance data provided
by 3M, Atlas Material Testing Technology, Q-Panel Lab Products, and Suga Test Instruments. The irradiance
in each passband was totaled and then expressed as a percentage of the total irradiance between 290 nm

and 400 nm. The specification limits.given |n Tables 1 and 2 are based on plus and minus 3 standard
deviations from the mean of th al ﬁl Assumlng that the measurements are representative of the
xenon-arc apparatus poP“'ﬁ'ﬂ rgngé encompasses 99 % of this population.
i._,
L\
Nﬂ““
o
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