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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Coatings of paints, varnishes and similar materials (subsequently referred to simply as coatings) are
exposed to laboratory light sources, in order to simulate in the laboratory the ageing processes which
occur during natural weathering or behind window glass.

© IS0 2021 - All rights reserved v
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Paints and varnishes — Methods of exposure to laboratory
light sources —

Part 3:
Fluorescent UV lamps

1

Thi
app|

Scope

5 document specifies methods for exposing coatings to fluorescent UV lamps,~heat an
aratus designed to reproduce the weathering effects that occur when materials are

actyial end-use environments to daylight, or to daylight through window glass!

The
con|
meg

Spe
mat

Gen

NOT
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Thd
con
und

ISO
ISO
ISO

ISO
guid

ISO
Gen|

coatings are exposed to different types of fluorescent UV lamps under controlled env
litions (temperature, humidity and/or water). Different types of fluorescent UV lamp can
t all the requirements for testing different materials.

cimen preparation and evaluation of the results are covered in other ISO documents
erials.

eral guidance is given in ISO 16474-1.

E Fluorescent UV lamp exposures for plastics ate described in ISO 4892-3.

Normative references

following documents are referred-to in the text in such a way that some or all of th
stitutes requirements of this decument. For dated references, only the edition cited 4
ated references, the latest editioir of the referenced document (including any amendmen

1514, Paints and varnishes == Standard panels for testing
2808, Paints and varpishes — Determination of film thickness
4618, Paints andvainishes — Terms and definitions

9370, Plasties-— Instrumental determination of radiant exposure in weathering tests
Jance and-bgsic test method

16474-1:2013, Paints and varnishes — Methods of exposure to laboratory light sources
eralguidance

d water in
bxposed in

ronmental
be used to

or specific

Pir content
pplies. For
[s) applies.

— General

— Part 1:

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4618 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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3.1

radiant exposure

H

amount of radiant energy to which a test panel has been exposed

Note 1 to entry: Radiant exposure is given by the equation:

H=]E-dt
where
H is the radiant exposure, in joules per square metre (J/m?);
E istheirradiance, in watts per square metre (W/m?2);
t isthe exposure time, in seconds (s).

Note 2 to emtry: If the irradiance E is constant throughout the whole exposure time, thé\sradiant exposure

given simpl

4 Pringiple

the type of fluorescent lamp (spectral power distribution);

by the product of E and t.

rescent UV lamps, when properly maintained, can be used to simulate the spectral irradia
in the ultraviolet (UV) region of the spectrum.

mens are exposed to various levels of UV radiation, heat and moisture (see 4.4) ur
environmental conditions.

bxposure conditions may be varied by selection of:

hdiance level;
hperature during the UV éxposure;

htive humidity of the chamber air during the light and dark exposures, when test condit
ng control of humidity are used;

Commercjahfluorescent UV lamp devices generally do not provide means of relative humi

the weltting temperature and cycle;

e of wetting (see 4.4);

H is

nce

der

ons

dity

4.1 Fluoi
of daylight
4.2 Spec
controlled
4.3 The¢
a)
b) theirr
c) theter
d) therel
requir
NOTE
control
e) thety
f)
g)

the timing of the UV/dark cycle.

4.4 Wetting is usually produced by condensation of water vapour onto the exposed specimen surface
or by spraying the test specimens with demineralized/deionized water.

4.5 The procedure(s) may include measurement of the irradiance and the radiant exposure in the
plane of the specimen.

4.6

simultaneously with the test specimens to provide a standard for comparative purposes.

It is recommended that a similar material of known performance (a control) be exposed

© ISO 2021 - All rights reserved
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4.7

5

5.1

ISO 16474-3:2021(E)

Intercomparison of results obtained from specimens exposed in different apparatus or to different
types of lamp should not be made unless an appropriate statistical relationship has been established
between the different types of equipment for the material to be tested.

Apparatus

Laboratory light source

5.1.1 Fluorescent UV lamps are fluorescent lamps in which radiant emission in the ultraviolet region of

the
fluo

NO1
the
nev

NOTI
8507

5.1
flug
A).

par

spectrum, i.e. below 400 nm, makes up at least 80 % of the total light output. There are thi
rescent UV lamp used in this document:

The spectral distribution of radiation for typical fluorescent lamps is describedrin Annex
(UVA-340) fluorescent UV lamp: These lamps have a radiant emission below 300 nm of le
of the total light output and a peak emission at 343 nm. They are more commonly identif
340 for simulation of daylight from 300 nm to 340 nm (see Table 1, Spectral pass-ban
Figure A.1 is a graph of spectral irradiance from 250 nm to 400 nm,ef a'typical type 1A
fluorescent UV lamp compared to daylight.

Type 1B (UVA-351) fluorescent UV lamp: These lamps have aradiant emission below
less than 1 % of the total light output and a peak emissiofivat 353 nm. They are more
identified as UVA-351 for simulation of the UV portion of.daylight behind window glass (s
Figure A.2 is a graph of spectral irradiance from 250-am*to 400 nm of a typical type 1B
fluorescent UV lamp compared to daylight filtered bywindow glass.

Type 2 (UVB-313) fluorescent UV lamp: These‘lamps have a radiant emission below
more than 10 % of the total light output, and @ peak emission at 313 nm. They are more
identified as UVB-313 (see Table 3). Figure.A’3 is a graph of the spectral irradiance from
400 nm of two typical type 2 (UVB-313).fluorescent UV lamps compared to daylight. Ty|
313) fluorescent UV lamps may be used only by agreement between the parties concsg
agreement shall be stated in the testreport.

E1 Type 2 (UVB-313) fluorescent UV lamps have a spectral distribution of radiation which
B13 nm mercury line and mightiemit radiation down to A = 254 nm, which can initiate ageing pr
br occur in end-use environments.

E2 The solar spectral-irradiance for a number of different atmospheric conditions is desc
l. The benchmark daylight value used in this document is from CIE 85:1989, Table 4[Zl.

rescent UVilamp combinations shall be used to simulate the UV part of daylight (see Tablg

ee types of

A. Type 1A
5s than 1 %
ed as UVA-
d column).
(UVA-340)

310 nm of
commonly
e Table 2).
(UVA-351)

300 nm of
commonly
250 nm to
pe 2 (UVB-
rned. Such

peaks near
bcesses that

ibed in CIE

2 Unless otherwise specified, type 1A (UVA-340) fluorescent UV lamps or corresponding type 1A

b 4, method

Jnless otherwise specified, type 1B (UVA-351) fluorescent UV lamps shall be used to simulate the UV

- of daylight through window glass (see Table 4, method B).

5.1

system 1

mai

©IS

n
ntain the desired irradiance.

02021 - All rights reserved
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5.1.4 Irradiance uniformity shall be in accordance with the requirements specified in ISO 16474-1.
Requirements for periodic repositioning of specimens when irradiance within the exposure area is less

than 90 % of the peak irradiance are described in ISO 16474-1.

Table 1 — Relative ultraviolet spectral irradiance for type 1A (UVA-340) fluorescent UV lamps

for daylight UV (method A)a b

Spectral passband

Minimum¢ CIE 85:1989, Table 4d. ¢ Maximum¢

(A = wavelength in nm)

% % %

A<290 0 0,1

29

D <A<320 59 54 9,3

32

D <1 <360 60,9 38,2 65,5

36

D <1<400 26,5 56,4 32,8

a

Th
irradiance b
the requirer
in 2 nm incy
290 nm and

b Th
than 60 spe
and of vario
manufactur

of fluorescel
area recomrn

Th
maxima for

the passban
percentage

differ betwd
much as tha
irradiance d|

d Th
1,0, an ozon
spectral opt
intended to

Cc

e

For the

Because the
data availab
on specimer|
reflectance

s table gives the relative values for irradiance in the given passband, expressed as a pergenitage of the t
etween 290 nm and 400 nm. To determine whether a specific type 1A (UVA-340) fluorescent UV lamp m
hents of this table, the spectral irradiance from 250 nm to 400 nm shall be measured.Typically, this is d
ements. The total irradiance in each passband is then summed and divided by the total irradiance betw
100 nm.

minimum and maximum limits for type 1A (UVA-340) fluorescent UV lamps in-this table are based on n
Ftral irradiance measurements with type 1A (UVA-340) fluorescent UV lamps from different production
us agesl8l. The spectral irradiance data are for lamps within the ageing, réecommendations of the appar
br. As more spectral irradiance data become available, minor changesdnythe limits are possible. The minin

and maximum limits are at least three sigma from the mean for all the measureternts. The range of the relative irradid

it UV lamp combinations is determined by radiation measurements at about 50 locations within the expos
hended by the apparatus manufacturer.

minimum and maximum columns will not necessarily sum'té 100 % because they represent the minima

he measurement data used. For any individual spectral irradiance distribution, the percentages calculated
s in this table will sum up to 100 %. For any individual'type 1A (UVA-340) fluorescent UV lamp, the calcul
n each passband shall fall within the minimum anddnaximum limits given. Test results can be expecte
en exposures using type 1A (UVA-340) fluorescent UV lamps in which the spectral irradiance differs b
t allowed by the tolerances. Contact the manufacturer of the fluorescent UV apparatus for specific sped
hta for the type 1A (UVA-340) fluorescent UY lamp used.

data from CIE 85:1989, Table 4l7], isthe\global solar irradiance on a horizontal surface for an air mag
e column of 0,34 cm at standard temperature and pressure (STP), 1,42 cm of precipitable water vapour a
cal depth of aerosol extinction of §,1 at 500 nm. These data are provided for reference purposes only and|
erve as a target.

bolar spectrum represented(by)CIE 85:1989, Table 4[Z], the UV irradiance (290 nm to 400 nm) is 11 % and

visible irradjiance (400 nm to 800 nmJ)is-89 %, expressed as a percentage of the total irradiance from 290 nm to 800

primary emission of fluorescent UV lamps is concentrated in the 300 nm to 400 nm passband, there are lim
e for the visible light-emission of fluorescent UV lamps. The percentages of UV irradiance and visible irradig
s exposed in flupreseent UV apparatus might vary due to the number of specimens being exposed and t
broperties.

ptal
bets
one
een

ore
lots
tus
um
nce
ure

and
for
ted
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nce
heir
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Table 2 — Relative ultraviolet spectral irradiance for type 1B (UVA-351) fluorescent UV lamps

for daylight behind window glass (method B)2 P

CIE 85:1989, Table 4, plus

. .
Minimum effect of window glassd ¢

Spectral passband

Maximum¢

(A = wavelength in nm) % %

%

A<300 0

0,2

300<21<320 1,1 <1

3,3

320<A <360 60,5 331

66,

8

360 38

A< 400 Qn,n Aﬁ'n

0

a

irrg
the
in 2
290
b

typ
are
ava
med
C

maj
the
per
diff]
mu
irrg
d

CIE
Anr
e
300
as g
con
uv
mig

This table gives the relative values for irradiance in the given passband, expressed as a percentagg
diance between 290 nm and 400 nm. To determine whether a specific type 1B (UVA-351) fluorescent’UV|
requirements of this table, the spectral irradiance from 250 nm to 400 nm shall be measured. Typically,
nm increments. The total irradiance in each passband is then summed and divided by the total‘irradia
nm and 400 nm.

The minimum and maximum limits given in this table are based on 21 spectral irfadiance measur
e 1B (UVA-351) fluorescent UV lamps from different production lots and of various agestl. The spectral irr]
for lamps within the ageing recommendations of the apparatus manufacturer. As mere spectral irradiance
lable, minor changes in the limits are possible. The minimum and maximum ljmits'are at least three sig|
n for all the measurements.

The minimum and maximum columns will not necessarily sum to 100.% because they represent the
fima for the measurement data used. For any individual spectral irradiahce distribution, the percentages c
passbands in this table will sum to 100 %. For any individual type 4B (UVA-351) fluorescent UV lamp, tH
Centage in each passband shall fall within the minimum and maximum limits given. Test results can be
br between exposures using type 1B (UVA-351) fluorescent UVilamps in which the spectral irradiance
h as that allowed by the tolerances. Contact the manufacturex of the fluorescent UV apparatus for sped
diance data for the type 1B (UVA-351) fluorescent UV lamp used.

The data from CIE 85:1989, Table 4[Z], plus the\effect of window glass was determined by mu
85:1989, Table 4[Z] data by the spectral transmittasice of typical 3-mm-thick window glass (see I1SO 1
ex A). These data are provided for reference purposes’only and are intended to serve as a target.

For the solar spectrum represented by GIE)85:1989, Table 4[Zl, plus window glass data, the UV irrg
nm to 400 nm is typically about 9 % and thée.visible irradiance (400 nm to 800 nm) is typically about 91 9
percentage of the total irradiance from:300 nm to 800 nm. Because the primary emission of fluorescent]
fentrated in the 300 nm to 400 nm passband, there are limited data available for the visible light emission o

ht vary due to the number of specimens being exposed and their reflectance properties.

lamps. The percentages of UV irradiance and visible irradiance on specimens exposed in fluorescent UV apparatus

of the total
lamp meets
this is done
hce between

bments with
hdiance data
Hata become
ma from the

minima and
hiculated for
e calculated
expected to
Hiffers by as
ific spectral

tiplying the
474-2:2013,

diance from
0, expressed
UV lamps is
[ fluorescent
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Table 3 — Relative ultraviolet spectral irradiance for type 2 (UVB-313) fluorescent UV lamps
(method C)2.b

Spectral passband Minimum¢ CIE 85:1989, Table 4d.¢ Maximum¢
(A = wavelength in nm) % % %
A <290 1,3 0 5,4
290 <1 <320 47,8 5,4 659
320<21<360 26,9 38,2 439
360 <A <400 1,7 56,4 7,2
a Th{s Table gives the Telative values Tor Trradiance I The gIven passband, expressed as a percentage of The Tptal

250 nm and
b Th
are for lamp

available, m
mean for all

¢ Th
maxima for

percentage

data for the

d Th
1,0, an ozon

¢ For the

Because the
data availab

reflectance

the requirer
in 2 nm incy

type 2 (UVB

for the pass}

differ betwe)
as that allow

spectral opt

visible irradjiance (400 nm to 800 nm) is 89 %, expressed.as_a percentage of the total irradiance from 290 nm to 800

on specimer|

irradiance between 250 nm and 400 nm. To determine whether a specific type 2 (UVB-313) fluorescent UV lamp me¢ets
hents of this table, the spectral irradiance from 250 nm to 400 nm shall be measured. Typically, tliis i$ done
ements. The total irradiance in each passband is then summed and divided by the total irradiahce between

100 nm.

-313) fluorescent UV lamps from different production lots and of various ages[8l. The spegtral irradiance
b within the ageing recommendations of the apparatus manufacturer. As more spectral itradiance data bec
nor changes in the limits are possible. The minimum and maximum limits are atleast three sigma from|
the measurements.

the measurement data used. For any individual spectral irradiance distribution, the percentages calcul
ands in this table will sum to 100 %. For any individual type 2 (UVB-318) fluorescent UV lamp, the calcul

ed by the tolerances. Contact the manufacturer of the fluorescentlV apparatus for specific spectral irradid
ype 2 lamp used.

cal depth of aerosol extinction of 0,1 at 500 nm. These'data are provided for reference purposes only.

bolar spectrum represented by CIE 85:1989, Table~4/Z, the UV irradiance (290 nm to 400 nm) is 11 % and|

primary emission of fluorescent UV lamps is concentrated in the 300 nm to 400 nm passband, there are lim
e for the visible light emission of fluorescent/UV lamps. The percentages of UV irradiance and visible irradid

broperties.

minimum and maximum limits given in this table are based on 44 spectral irradiance measurements with

minimum and maximum columns will not necessarily sum to 100 % because they represent the minimajand

n each passband shall fall within the minimum and maximum limits, given. Test results can be expectefl to
en exposures using type 2 (UVB-313) fluorescent UV lamps in which'the spectral irradiance differs by as much

data from CIE 85:1989, Table 4[7], is the global solar irradiance on a horizontal surface for an air mags of
e column of 0,34 cm at standard temperature and pressure (STP), 1,42 cm of precipitable water vapour apd a

nim.

s exposed in fluorescent UV apparatus might vary due to the number of specimens being exposed and their

ata
me
the

ted
ted

nce

the

ted
nce

5.2 Test

The desigh of the exposure~chamber may vary, but it shall be constructed from inert mate
and provide uniform irradiance in conformance with ISO 16474-1, with means for controlling
Fe. When required, provision shall be made for the formation of condensate or for spraying
the exposed\faces of the specimens, or for controlling the humidity in the exposure chamer.

temperatu

water onto

5.3 Rad

The use of

chamber

ometer

rial
the

h radiometer for irradiance control is recommended. If a radiometer is used, it shall confprm

to the requirements given in IS0 16474-1 and 150 9370. If an automatic irradiance control system 1s not
used, follow the apparatus manufacturer’s instructions on the procedure necessary to maintain the
desired irradiance.

5.4 Black-standard/black-panel thermometer

The black-standard or black-panel thermometer used shall conform to the requirements for these
devices that are given in ISO 16474-1.
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5.5

5.5.

ISO 16474-3:2021(E)

Wetting and humidity

1 General

Specimens may be exposed to moisture in the form of condensation or water spray. Specific test
conditions describing the use of condensation or water spray are described in Table 4. If condensation
or water spray is utilized, the specific procedures and exposure conditions used shall be included in the
test report.

Table 4 describes various test conditions where relative humidity is not controlled.

NOT
a sig

5.5

Thd
dire
con

froin corrosion resistant materials that do not contaminate the water‘employed.

Wh
pan
pro

For
ver
at 14

The

watler or deionized water.

5.6

Spe
The
use

5.7

The
glog
for
cold

Ref

E The duration of the condensation or water spray period, or the relative humidity of the aix
nificant influence on the photo-degradation of coatings.

2 Spray and condensation system

test chamber shall be equipped with a means of producing intermjttent condensa
cting intermittent water spray onto, the front of the test specimens, unde¥’specified cond
densate or spray shall be uniformly distributed over the specimens. The spray system sh

bn using condensation to wet the test panels, the design of. the rack shall be such that

might have

fion on, or
itions. The
h1l be made

, when the

els are mounted in place, there will be sufficient free access-of air to cool the back of eaclh panel and

Huce condensation on the front.

insulated materials on the back, quickly check thekspecimens during the condensatiof period to

fy that visible condensation is occurring on the sp&timens. Perform this visual check ong
ast one hour after the start of condensation.

spray water quality shall be in accordanceto ISO 16474-1. Condensate may be produce

Specimen holders

cimen holders shall be made.from inert materials that will not affect the results of thg
behaviour of specimens eair be affected by the presence of backing and by the backir
H. The use of backing shalltherefore be by mutual agreement between the interested par

Apparatus toassess changes in properties

apparatus required depends on the properties chosen for monitoring after artificial weat
s meter in‘accordance with ISO 2813 when test in gloss, illumination in accordance with

e per week

d from tap

exposure.
g material
ties.

hering, e.g.
ISO 13076

visual aSsessments, illumination in accordance with ISO 3668 for visual colour comparison or

rimeter. for colour measurements in accordance with ISO 18314-1.

br-to 1SO 16474-1:2013, 8.3.

6

6.1

Test specimens (panels)

General

Refer to ISO 16474-1.

The substrate used for the preparation of the test panels shall be that usually used in practice (e.g.
plaster, wood, metal or plastic material).

When using condensation to wet the test panels, the maximum test-panel thickness shall be such that
condensation occurs on the front of the panel.

© IS0 2021 - All rights reserved
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6.2 Preparation and coating

Unless otherwise specified, prepare each test panel in accordance with ISO 1514 and then coat it by the
specified method with the product or system under test.

Unless otherwise agreed, coat only the front of each test panel with the coating material or coating
system to be tested. If necessary, coat the backs and edges of the test panels with a protective paint.

6.3 Drying and conditioning

Dry (or staue) and age (if applicable) each coated test panel for the specified time and under the
specified cpnditions.

6.4 Thidkness of coating

Determine| the thickness, in micrometres (um), of the dried coating by one of the’n'on-destructive
procedures specified in [SO 2808.

6.5 Number of test panels

Refer to IS

7 Test ¢onditions

7.1 Gen
Locate thg
(24 +£5)°C
7.2 Rad

Unless oth
levels may
in which it

The use of
conform tg

7.3 Te

iy
Fluoresce

radiation,
apparatus,
Therefore,

D 16474-1.

bral

apparatus in a draft-free but ventilated ehvironment maintained at a temperatur

ation

erwise specified, control the UV irradiance at the levels indicated in Table 4. Other irradig
be used when agreed upon by:all interested parties. The irradiance and wavelength passb|
was measured shall be included in the test report.

a radiometer to monitorirradiance and exposure is optional. If a radiometer is used, it s
ISO 16474-1.

erature

UV lamips emit relatively little visible and infrared radiation when compared to s
xenon-arc sources and carbon-arc sources. Unlike solar radiation, in fluorescent
heating of the specimen surface is primarily by convection of heated air across the p3

b of

nce
and

hall

blar
uv
nel.

additional measurement of white-standard temperature or white-panel temperatursg

P dsS

recommended in ISO 16474-1 is not necessary. In instruments with sample wetting by condensation
and sample cooling by an air flow on the back of each sample, the surface temperature can be highly

dependent

NOTE 1

on the sample’s thermal conductivity and thickness.

difference in the surface temperature between black-panel and black-standard sensors.

In test equipment using air cooling on the back side of the sample panels, there can be a significant

Table 4 specifies black-panel temperatures. Black-standard thermometers may be used in place of black-
panel thermometers for instruments without sample wetting by condensation and without sample
cooling by an air flow on the back of each panel.

NOTE 2  The surface temperature of the specimens is a crucial exposure parameter. Generally, degradation
processes run faster with increasing temperature. The specimen temperature permissible for accelerated
exposure depends on the material under test and on the ageing criterion under consideration.
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Other temperatures may be selected when agreed upon by all interested parties but shall be stated in

the

testreport.

The temperature requirements apply to the equilibrium conditions of the exposure period. If the
exposure period duration is not sufficient to reach temperature equilibrium, the maximum temperature
attained during that exposure period shall be established and reported.

7.4

Relative humidity of chamber air

Exposures may be conducted with the relative humidity allowed to float without control or with the

rel

7.5

Thd
be 1]

In q
met

7.6
Mot

Suc

7.7

tive hnmirh'fy contralled at o cpnr‘ifinr‘] level

Condensation and spray cycles

condensation or spray cycle shall be as agreed between the interested parties but should
he one in Table 4.

ases where specimen thickness or low thermal conductivity does net allow conden
hod A, cycle No. 2 or method C, cycle No 5 (Table 4).

Complex cycles with dark periods

e complex exposure cycles as listed in Table 4 may be used.

h programmes shall be given, with full details of the cohditions, in the test report.

Sets of exposure conditions

Foulr sets of exposure conditions are listed inFable 4 as exposure including condensation

cyc
metf
B, c

e No. 1 and method C, cycle No. 4) and exposure including water spray (method A, cycl
hod C, cycle No. 5). One set of conditions'with no condensation or spray is listed in Table
ycle 3).

preferably

cation, use

[method A,
b No. 2 and
4 (method
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Table 4 — Exposure cycles

Method A: artificial weathering
Cycle . Lamp . Black-panel Relative
No. Exposure period type Irradiance temperature humidity
°C %
0,83 W/m2/nm
4 hdry 60+3 not controlled
1 UVA-340 at 340 nm
4 h condensation UV radiation off 50+3 not controlled
U,83 W/mz/nm
5/h dry 50+3 not controlldd
2 UVA-340 at 340 nm
1fh water spray UV radiation off not controlled not controllqgd
Method B:|daylight behind window glass
2ft hdry 0,76 W/m2/nm
3 ) UVA-351 503 not controlldd
(o moisture) at 340nm
Method C: [Type 2 UVB-313 lamps
0,71 W/m?/nm
4f{h dry 60 3 not controllgd
4 UVB-313 at 310 nm
4[h condensation UV radiation off 50+3 not controlldd
0,71 W/m?/nm
5/h dry 50+3 not controllqgd
5 UVB-313 at 310 nm
1|h water spray UV radiation off not controlled not controllgd
NOTE 1 Higher-irradiance tests can be conducted if agreed upon-by all interested parties. If high-irradiance condit{ons
are used, lathp life might be significantly shortened.
NOTE 2 Th¢ £3 °C variation shown for the black-panel temperature is the allowable fluctuation of the indicated black-
panel temperature around the given black-panel temperature set point under equilibrium conditions. This does not mean
that the set point can vary by #3 °C from the given valu€.
NOTE 3 With the use of the UVB-313 fluorescent'UV lamp, the degradation of the coating can be un-realistic becauge of
significant un-natural radiation below 290 nm,

8 Procedure and mounting-of the test specimens

8.1 General

Follow the|recommendation given in [SO 16474-1.

8.2 Expe¢sure

Before plaging the specimens in the test chamber, be sure that the apparatus is operating under|the
desired conditions (see Clause 7). Programme the selected test conditions to operate continuously
throughout the entire exposure period selected. The test conditions selected shall be agreed between
all parties concerned and within the capabilities of the apparatus used. Maintain these conditions
throughout the exposure. Interruptions to service the apparatus and to inspect specimens shall be
minimized.

Expose the test specimens and, if required, the irradiance-measuring device for the specified period
of exposure. Repositioning of the specimens during exposure is desirable and might be necessary to
ensure uniformity of all exposure stresses. Follow the guidance in ISO 16474-1.

Ifitis necessary to remove a test specimen for a periodic inspection, care shall be taken not to handle or
disturb the test surface. After inspection, the test specimen shall be returned to its holder or to the test
chamber with its test surface in the same orientation as before.
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8.3 Measurement of radiant exposure

If used, mount the radiometer so that it indicates the irradiance at the exposed surface of the test
specimen.

When radiant exposure is measured, express the exposure interval in terms of the incident radiant
energy per unit area of the exposure plane in joules per square metre per nanometre (J - m~2 nm-1) for
the wavelength selected (e.g. 340 nm).

8.4 Determination of changes in properties after exposure

Refer to ISO 16474-1.

9 |Testreport
Refer to ISO 16474-1.
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Annex A
(informative)

Spectral distribution of radiation for typical fluorescent UV lamps
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type 1B (UVA-351) fluorescent UV lamps have different spectral irradiance distributions and can produce
very different results.

Y
1,5

0,5

Key)
wavelength, A (nm)

spectral irradiance, E; (W - m~2-nm-1)

CIE 85:1989, Table 4, daylight

spectral irradiance for a typical type-1A (UVA-340) lamp

N < X

Figure A.1 — Spectral‘irradiance for a typical type 1A (UVA-340) fluorescent UV Jamp
compared to CIE 85:1989, Table 4, daylight
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