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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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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General guidance

Xenon-arc lamps

Fluorescent UV-ldmps
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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 2013 - All rights reserved v


https://standardsiso.com/api/?name=611334569815762be7e49cddec982e96



https://standardsiso.com/api/?name=611334569815762be7e49cddec982e96

INTERNATIONAL STANDARD

ISO 16474-3:2013(E)

Paints and varnishes — Methods of exposure to laboratory
light sources —

Part 3:
Fluorescent UV lamps
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Scope

5 part of [SO 16474 specifies methods for exposing coatings to fluorescent UV lamps, heat
paratus designed to reproduce the weathering effects that occur when materials are
al end-use environments to daylight, or to daylight through window glass!

coatings are exposed to different types of fluorescent UV lamps under controlled env
ditions (temperature, humidity and/or water). Different types of-fliorescent UV lamp m
neet all the requirements for testing different materials.

Cimen preparation and evaluation of the results are covered inother ISO documents for specifi
eral guidance is given in ISO 16474-1.

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

Normative references

following documents, in whole or in*part, are normatively referenced in this docume

1514, Paints and varnishes —\Standard panels for testing
2808, Paints and varnishes~— Determination of film thickness
4618, Paints and varnishes — Terms and definitions

9370, Plastics™~"Instrumental determination of radiant exposure in weathering tests
fance and basie-test method

16474-1yPdints and varnishes — Methods of exposure to laboratory light sources — Part 1: Gener

3

and water
exposed in

ronmental
ay be used

C materials.

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

[77)

— General

(al guidance

Terms and definitions

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

3.1
rad
H

iant exposure

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

Note 1 to entry: Radiant exposure is given by the equation H = IE -dt

© IS0 2013 - All rights reserved
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where

H

E

t

is the radiant exposure, in joules per square metre;
is the irradiance, in watts per square metre;

is the exposure time, in seconds

Note 2 to entry: If the irradiance E is constant throughout the whole exposure time, the radiant exposure H is
given simply by the product of E and t.

4 Prindiple

4.1 Fluol
of daylight
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controlled

4.3 The¢
a)
b)
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d)
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the tern

the rel
requir

NOTE
€)
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g)

the we

4.4 Wett
or by spray

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

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

exposure conditions may be varied by selection of:

the type of fluorescent lamp (spectral power distribution);

hdiance level;
hperature during the UV exposure;

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

Commerecial fluorescent UV lamp devicesmostly do not provide means of relative humidity con|

the type of wetting (see 4.4);

tting temperature and cycle;

the timing of the UV/dark cycle:

ng is usually prodaeed by condensation of water vapour onto the exposed specimen sur
ing the test specimens with demineralized/deionized water.

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

of the spec

4.6 It is

men.

nce

der

ons

Lrol.

face

ane

sed

recommended that a similar material of known performance (a control) be expg

simultane

4.7

1 aklo sl 4+ i o i g | " | L 4
USIy WILIT LITT TS U SPTULIIITILIS TU PIUvVIUT 4 StdllUudIiU ITUT LUIITpPdrdtive pulr pusts.

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.
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5.1

ISO 16474-3:2013(E)

Apparatus

Laboratory light source

5.1.1 Fluorescent UV lamps are fluorescent lamps in which radiant emission in the ultraviolet region of
the spectrum, i.e. below 400 nm, makes up at least 80 % of the total light output. There are three types of

fluo

rescent UV lamp used in this part of ISO 16474

— Type 1A (UVA-340) fluorescent UV lamp: These lamps have a radiant emission below 300 nm of

less than 1 % of the total light output, have an emission peak at 343 nm, and are more

NO']
mer
ine

NOTI
85.1

5.1
flug
A).
thr

5.1
isn
des

5.1

identified as UVA-340 for simulation of daylight from 300 nm to 340 nm (see
Figure A.1 is a graph of spectral irradiance from 250 nm to 400 nm of a typical type 1A
fluorescent lamp compared to daylight.

Type 1B (UVA-351) fluorescent UV lamp: These lamps have a radiant emission below
less than 1 % of the total light output, have a peak emission at 353 nm,jand 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 nm to 400 nm-ef a'typical type 1B
fluorescent UV lamp compared to daylight filtered by window glass.

Type 2 (UVB-313) fluorescent UV lamp: These lamps are mofe'commonly identified a
and have a radiant emission below 300 nm that is more thah 10 % of the total output
emission at 313 nm (see Table 3). Figure A.3 is a graphsofithe spectral irradiance from
400 nm of two typical type 2 (UVB-313) fluorescent lamps compared to daylight. Type 2
lamps may be used only by agreement between the parties concerned. Such agreeme
stated in the test report.

E1 Type 2 (UVB-313) lamps have a spectraltdistribution of radiation which peaks near
cury line and might emit radiation down to A =254 nm, which can initiate ageing processes that
1d-use environments.

E2 The solar spectral irradiance fora-number of different atmospheric conditions is describg
21 The benchmark daylight used in thig\part of ISO 16474 is from CIE No. 85:1989, Table 4.

rescent UV lamp combinations shall be used to simulate the UV part of daylight (see Tablg
Jnless otherwise specified, type 1B (UVA-351) lamps shall be used to simulate the UV part
ugh window glass (see' Table 4, method B).

3 Fluorescent lamps age significantly with extended use. If an automatic irradiance con
bt used, follow the apparatus manufacturer’s instructions on the procedure necessary to nf
red irradiance.

4

Requitéments for periodic repositioning of specimens when irradiance within the exposure

[rradiance uniformity shall be in accordance with the requirements specified in IS

commonly

Table 1,cplumn A.1).

(UVA-340)

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

s UVB-313
hnd a peak
250 nm to
(UVB-313)
nt shall be

the 313 nm
never occur

d in CIE No.

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

4, method
of daylight

krol system
aintain the

D 16474-1.
area is less

than 90 % of the peak irradiance are described in ISO 16474-1.
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Table 1 — Relative ultraviolet spectral irradiance for type 1A lamps for daylight UV (method A) a. b

Spectral pass-band

Minimum ¢ CIE No. 85:1989, Table 4 d.e Maximum ¢

(A = wavelength in nm)

% % %

A<290

0 0,1

290 <1<320

59 54 9,3

320<1<360

60,9 38,2 65,5

360<1<400

26,5 56,4 32,8

a Thist

and 400 nm
irradiance f1
passband is

b The 1
irradiance n
irradiance d
irradiance d
least three §
combination|
the apparaty

The
maxima for
for the pass-
percentage |
differ betwe
by the toler4
type 1A (UV/

d The d
ozone colum|
at500 nm. T

C

e Forthed
visible irrad
Because the
data availab
on specimer
reflectance j

1ol H 41 H - a 4lo. a 1 <l <l . £l Ladala <L lood 200
UIC slVCD IIC IT T AUTdIIC T IIr trre SIVCII paaauauu, CAlJl cosStuasa lJCl LCIILGSC Uurtni ioudririauialiitv geivwilir 4 74
To determine whether a specific type 1A (UVA-340) lamp meets the requirements of this table, the sped
om 250 nm to 400 nm shall be measured. Typically, this is done in 2 nm increments. The total irradiance'in ¢
hen summed and divided by the total irradiance between 290 nm and 400 nm.

ninimum and maximum limits for type 1A (UVA-340) lamps in this table are based on more than 60 sped
easurements with type 1A (UVA-340) lamps from different production lots and of various ages:[3] The sped
ata are for lamps within the ageing recommendations of the apparatus manufacturer, "As more sped
ata become available, minor changes in the limits are possible. The minimum and fgaximum limits arj
igma from the mean for all the measurements. The range of the relative irradiance ‘of fluorescent UV |
s is determined by radiation measurements at about 50 locations within the exposure area recommende
s manufacturer.

minimum and maximum columns will not necessarily sum to 100 % because‘they represent the minima
the measurement data used. For any individual spectral irradiance distribution, the percentages calcul
bands in this table will sum to 100 %. For any individual type 1A (UVA3340) fluorescent lamp, the calcul
n each pass-band shall fall within the minimum and maximum limits ‘given. Test results can be expecte
bn exposures using type 1A (UVA-340) lamps in which the spectralirradiance differs by as much as thatallo
nces. Contact the manufacturer of the fluorescent UV apparatusifor specific spectral irradiance data for
\-340) lamp used.

hta from CIE No. 85:1989, Table 4, is the global solar irradiance on a horizontal surface for an air mass of 1,
n of 0,34 cm at STP, 1,42 cm of precipitable water vapouftand a spectral optical depth of aerosol extinction o
hese data are provided for reference purposes only.and are intended to serve as a target.

olar spectrum represented by CIE No. 85:1989, Table 4, the UV irradiance (290 nm to 400 nm) is 11 % and
ance (400 nm to 800 nm) 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 pass-band, there are lim|
e for the visible light emission of fluorescent UV lamps. The percentages of UV irradiance and visible irradid
s exposed in fluorescent UV apparatus-might vary due to the number of specimens being exposed and
roperties.
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Table 2 — Relative ultraviolet spectral irradiance for type 1B (UVA 351) lamps for daylight

behind window glass (method B) a, b

Spectral pass-band Minimum ¢ CIE No. 85:1989, Table 4, Maximum ¢
plus effect of window
glass de
(A = wavelength in nm) % % %
A<300 0 0,2
300<A<320 1,1 <1 3,3
320=<A=<3606 60;5 33;1 66,8
360 <A<400 30,0 66,0 38,0

a

290
spe
ine
b

typ
wit
min|
the

C

may
for

per
diff

by the tolerances. Contact the manufacturer of the fluorescent UV apparatus for specific spectral irradiance]

typ
d

No.
Thel

e

300
as a
con
uv
var

This table gives the irradiance in the given pass-band, expressed as a percentage of the total irradia
nm and 400 nm. To determine whether a specific type 1B (UVA-351) lamp meets the requirements of t}
Ctral irradiance from 250 nm to 400 nm shall be measured. Typically, thisis done in 2 nm increments. The tot]
hch pass-band is then summed and divided by the total irradiance between 290 nm and 400 'nm.

The minimum and maximum limits given in this table are based on 21 spectral irradiance measurj
e 1B (UVA-351) lamps from different production lots and of various ages.[3] The spectral irradiance data 3
hin the ageing recommendations of the apparatus manufacturer. As more spegtralirradiance data becoj
or changes in the limits are possible. The minimum and maximum limits are,atleast three sigma from the
Imeasurements.

The minimum and maximum columns will not necessarily sum to-100 % because they represent the
[ima for the measurement data used. For any individual spectral irsadiance distribution, the percentagg
he pass-bands in this table will sum to 100 %. For any individual t¥pe 1B (UVA-351) fluorescent lamp, t}
entage in each pass-band shall fall within the minimum and,maximum limits given. Test results can be
br between exposures using type 1B (UVA-351) lamps in which the'spectral irradiance differs by as much as

e 1B (UVA-351) lamp used.

The data from CIE No. 85:1989, Table 4, plus the effect of window glass was determined by multip]
85:1989, Table 4 data by the spectral transmittange of typical 3-mm-thick window glass (see ISO 16474
se data are provided for reference purposes only-and are intended to serve as a target.

For the solar spectrum represented by~CIE No. 85:1989, Table 4, plus window glass data, the UV irr3
nm to 400 nm is typically about 9 % and-thé visible irradiance (400 nm to 800 nm) is typically about 91 ¢
percentage of the total irradiance from 800 nm to 800 nm. Because the primary emission of fluorescent
Centrated in the 300 nm to 400 nm passband, there are limited data available for the visible light emission o
amps. The percentages of UV irradiance and visible irradiance on specimens exposed in fluorescent UV app
F due to the number of specimens)being exposed and their reflectance properties.

hce between
his table, the
hlirradiance

bments with
re for lamps
ne available,
mean for all

minima and
s calculated
e calculated
expected to
that allowed
data for the

ying the CIE
2, Annex A).

diance from
b, expressed
UV lamps is
f fluorescent
hratus might
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Table 3 — Relative ultraviolet spectral irradiance for type 2 (UVB 313) lamps (method C) 2 b

changes in t
measuremer

The
maxima for
for the pass
percentage |
differ betwe
by the tolers
type 2 lamp

d The d
ozone colum|
at 500 nm. T

e Forthes
visible irrad
Because the
data availab
on specimer]
reflectance |

C

Spectral passband Minimum ¢ CIE No. 85:1989, Table 4 d. e Maximum ¢
(A = wavelength in nm) % % %
A <290 1,3 0 54
290 <A <320 47,8 5,4 65,9
320 <A <360 26,9 38,2 43,9
360 <A <400 1,7 56,4 7,2
a This tab}c S;VCD thc ;l Aad;au\,c ;ll t‘llC SAVCII yasa ]uaud, CA}}I Cbbcd asS d yCl LClltaSC Uf thc tuta} ;l Aad;au\,c ‘IJCtV een
250 nm and|400 nm. To determine whether a specific type 2 (UVB-313) lamp meets the requirements of this table|the
spectralirradiance from 250 nm to 400 nm shall be measured. Typically, thisis done in 2 nm increments. The totalirradignce
in each pass{band is then summed and divided by the total irradiance between 250 nm and 400 nm.
b The njinimum and maximum limits given in this table are based on 44 spectral irradiance measurements with type 2
(UVB-313) 1amps from different production lots and of various ages.[3] The spectral irradiance data axe\for lamps wifhin
the ageing rpcommendations of the apparatus manufacturer. As more spectral irradiance data becpme available, mfnor

he limits are possible. The minimum and maximum limits are at least three sigma fram the mean for all
ts.

minimum and maximum columns will not necessarily sum to 100 % because they-fepresent the minima
the measurement data used. For any individual spectral irradiance distributier, the percentages calcul
bands in this table will sum to 100 %. For any individual type 2 (UVB-313)\fluorescent lamp, the calcul
n each pass-band shall fall within the minimum and maximum limits given. Test results can be expecte
bn exposures using type 2 (UVB-313) lamps in which the spectral irradiance differs by as much as that allo
nces. Contact the manufacturer of the fluorescent UV apparatus féy'specific spectral irradiance data for
ised.

hta from CIE No. 85:1989, Table 4, is the global solar irradiance ona horizontal surface for an air mass of 1,
n of 0,34 cm at STP, 1,42 cm of precipitable water vapour andd$pectral optical depth of aerosol extinction o
hese data are provided for reference purposes only.

olar spectrum represented by CIE No. 85:1989, Table4, the UV irradiance (290 nm to 400 nm) is 11 % and
ance (400 nm to 800 nm) 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 pass-band, there are lim|
e for the visible light emission of fluorescent UVMamps. The percentages of UV irradiance and visible irradid
s exposed in fluorescent UV apparatus might vary due to the number of specimens being exposed and t
roperties.
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5.2 Test

The design
uniform ir
When requ
exposed fa

5.3 Rad

chamber

of the exposure chamber may vary, butit shall be constructed from inert material and proy
radiance in cenfermance with ISO 16474-1, with means for controlling the temperat
ired, provision-shall be made for the formation of condensate or for spraying water onto
res of the-specimens, or for controlling the humidity in the exposure chamber.

ometer

ride
Lure.
the

The use of

aTadiometer for irradiance comtrot is recommended. f aradioneter isused; it sirattconf

Orm

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

5.4 Blac

k-standard /black-panel thermometer

The black-standard or black-panel thermometer used shall comply with the requirements for these
devices that are given in ISO 16474-1.
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5.5 Wetting and humidity

5.5.1 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.

NOTE The duration of the condensation or water spray period, or the relative humidity of the air, might have
a significant influence on the photo-degradation of coatings.

5.5/2 Spray and condensation system

The test chamber shall be equipped with a means of producing intermittent*condensation on, or
dirgcting intermittent water spray onto, the front of the test specimens, underispecified conditions. The
condensate or spray shall be uniformly distributed over the specimens. The.spray system shall be made
fromn corrosion resistant materials that do not contaminate the water employed.

When using condensation to wet the test panels, the design of the rack shall be such that, when the
panels are mounted in place, there will be sufficient free access of air to cool the back of eaclh panel and
profduce condensation on the front.

NOTE For insulated materials on the back, quickly check the specimens during the condensati¢pn period to
verify that visible condensation is occurring on the specimefis.Perform this visual check once per week at least
onelhour after the start of condensation.

The spray water quality shall be in accordance teSO 16474-1. Condensate may be producdd from tap
watler or deionised water.

5.6 Specimen holders

Sperimen holders shall be made from inert materials that will not affect the results of the exgosure. The
behjaviour of specimens can be affected by the presence of backing and by the backing material used.
The use of backing shall therefore'be by mutual agreement between the interested parties.

5.7| Apparatus to assess changes in properties

The apparatus required by the International Standards relating to the determination of the|properties
chopgen for monitdring shall be used.

Refer to ISOA6474-1.

6 |Testspecimens (panels)

6.1 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.

© ISO 2013 - All rights reserved 7
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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 st

ove) and age (if applicable) each coated test panel for the specified time and under

the

specified ¢

6.4 Thic

Determine

6.5 Number of test panels

Refer to IS

7 Test ¢onditions

Locate the

7.1 Rad

Unless oth
levels may
in which it

The use of
conform to

pnditions.

kness of coating

D 16474-1.

hpparatus in a draft-free but ventilated environmentmaintained at atemperature of (24 £ 5

ation

brwise 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 thetest report.

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

7.2 Te

iy
Fluoresce

radiation, j
heating of 1
difference

specimen S
standard t

erature

UV lamps emit relatively little visible and infrared radiation when compared to s
enon-arc sources-and carbon-arc sources. Unlike solar radiation, in fluorescent UV apparj
he specimensurface is primarily by convection of heated air across the panel. Therefore
between/the temperature of a black-panel thermometer, a black-standard thermometer,
urface.and the air in the test chamber is typically < 2 °C. Additional measurement of wh

bmperature or white panel temperature as recommended in ISO 16474-1 is not necessary.

the thickness, in micrometres, of the dried coating by one of the non-destru¢tive procedyres
specified i ISO 2808.

°C.

nce
and

hall

blar
itus
the
the
ite-

y

For referen

ay

be used in pl of black—pal toe.

NOTE 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.

Other temperatures may be selected when agreed upon by all interested parties, but shall be stated in
the test report.

If condensation periods are used, the temperature requirements apply to the equilibrium conditions of
the condensation period. If water spray periods are used, the temperature requirements apply to the
end of the dry period. If the temperature does not attain equilibrium during a short cycle, the specified

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=611334569815762be7e49cddec982e96

ISO 16474-3:2013(E)

temperature shall be established without water spray and the maximum temperature attained during

the

7.3

dry cycle shall be reported.

Relative humidity of chamber air

Exposures may be conducted with the relative humidity allowed to float without control or with the
relative humidity controlled at a specified level.

Table 4 describes the exposure cycles.

7.4

Thd
be ]

In (
metf

7.5
Mot

Suc

7.6

Tw
cyc

Comdensatiomamd spray ctycles

he one in Table 4.

ases where specimen thickness or low thermal conductivity does not allew conden
hod A, cycle No. 2 (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 conditions, in the test report.

Sets of exposure conditions

sets of exposure conditions are listed in Table‘4*as exposure including condensation
e No. 1) and exposure including water spray (method A, cycle No. 2).

condensation or spray cycle shall be as agreed between the interested parties, but should preferably

cation, use

[method A,
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Table 4 — Exposure cycles

Method A: artificial weathering

Cycle . Lamp . Black-panel temper- Relative
No Exposure period type Irradiance ature humidity
°C %
0,83 W/m2/nm
4hdry 60+3 not controlled
1 UVA-340 at 340 nm
4 h-condensation UL radiation off 50 +3 not-controlled
0,83 W/m2/nm
5/hdry 50+3 not cofitrolled
2 UVA-340 at 340 nm
1|h water spray UV radiation off 25+3 not controlled
Method B} daylight behind window glass
2@ h dry 0,76 W/m2/nm
3 UVA-351 50+3 not controlled
(mo moisture) at 340nm
Method C] Type 2 UVB-313 lamps
0,71 W/m2/nm
4{h dry 60 +3 not controlled
4 UVB-313 at 310 nm
4|h condensation UV lamps off 50+3 not controlled
0,71 W/m2/nm,
5/hdry 50+3 not controlled
5 UVB-313 at 310 nm
11h water spray UV lamps off 25+3 not controlled

NOTE 1 Hjgher-irradiance tests may be conducted if agreed upon by all interested parties. If high-irradiance conditfons
are used, larhp life might be significantly shortened.

NOTE 2  The # 3 °C variation shown for the black-panel temperature is the allowable fluctuation of the indicated black-
panel tempgrature around the given black-standard temperature set point under equilibrium conditions. This does|not
mean that the set point may vary by + 3 °C from\the given value.

NOTE 3  With the use of the UVB-313-fluerescent lamp, the degradation of the coating can be un-realistic becauge of
significant up-natural radiation below 290-nm.

8 Procedure and mounting of the test specimens

8.1 General

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

8.2 Exposure

Before placing the specimens in the test chamber, be sure thatthe apparatusis operatingunder 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.
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If it is 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.

8.3 Measurement of radiant exposure
Ifused, mountthe radiometer so thatitindicates theirradiance 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 uravn]nngfh selected (n g 34.0 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

A.1 General

Avariety (;l:fluorescent UV lamps may be used for the purposes of exposure. The lamps described'in

annex are
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amount of UV energy emitted and in their wavelength spectrum. Differences ifi lamp ensg
n might cause significant differences in the results of exposure. Consequently, it is extren
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VA-351) lamps.

adiance-controlled test apparatus, actual irradiance levels will vary depending on the t
hufacturer of the lamp used, the age of thelamps, the distance to the lamp array and thg
e within the exposure chamber. For test apparatus with feedback loop irradiance cont
kensity may be programmed at various‘evels within a selected range.
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blight.
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for a typical type 3BJJUVA-351) lamp is compared to CIE No. 85:1989, Table 4 daylight bel
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Key

< XN P

0,5

CIE No. 85:1989, Table 4, daylight

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

wavelength, A (nm)

spectral irradiance, Ey (W - m=2-nm-1)

85:1989, Table 4, daylight

Kigure A.1 — Spectral irradianece for a typical type 1A (UVA-340) lamp compared td CIE No.
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