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UV aging test Chamber is designed for evaluating the resistant performance of non-metallic materials, organic materials (plastics, p7’ 1

coatings, rubbers, etc.) under the specified conditions such as sunlight, temperature, and other climatic conditions. It creates a mar.

testing environment imitating the natural light source such as sunlight and other damages in the nature, such as rain and dew damag., .v
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« Outside dimension: 1400x850x1700mm (L*W*H)

« Material (internal & external): 304 SUS stainless steel

« Sample holder: Aluminum alloy frame plate

« Controller: Color touch-screen programmable controller

« Irradiation lamp: UVA-340 8pcs (4pcs on each side, total 2 sides)

Search...

Successful Cases

News v

E-Catalog Contact Us

« Protecting power supply from circuit overload, short circuit, over-temperature and water shortage by residual-current circuit breaker

(RCCB)

Specifications:

« UV Aging Test Chamber Temperature range: RT+40°C~70°C

« Humidity range: 290% RH

» Temperature uniformity: +1°C

» Temperature fluctuation: +0.5°C

« Distance between lamps: 70mm

» Distance between sample and lamp: 50+£3mm

e Irradiance: 1.0W/m?2 adjustable

- Temperature, lighting, condensation, spraying and test cycle are adjustable
e Lamp: L=1200/40W, 8pcs (UVA life >2000hrs)

« Controller: color touch-screen programmable controller

» Way of temperature control: PID + SSR

« Standard size of testing sample: 75x290mm (Special size can be customized)
« Sink depth: 25mm auto control

» Effective irradiation area: 900x210mm

« UV wavelength: UVA range is 315-400nm

« Testing time: 0~999H (adjustable)

» Temperature of irradiation blackboard: 50°C~70°C

» Standard sample holder: 24 inches

* The tester is equipped with automatic spraying function

Tags : UV aging test Chamber , UV-263LS
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Foreword

150 (the International Organization for Standardization) is a worldwide federation of national standards
bhodies (150 member bodies). The work of preparing International Standards is normally carried out
through 150 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 IS0, also take part in the work.
1SO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the [SO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of IS0 documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/1EC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and for
on the IS0 list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience d[ users and does not
constitute an endorsement,

The committee responsible for this document is [ISO/TC 61, Plastics, Subcommittee 5C 6, Ageing, chemical
and environmental resistance.

This third edition cancels and replaces the second edition (I1SQ 4892-3:2006), which has been
technically revised.

The main technical changes are:
a) Table 4 explains cycles, lamp types and irradiance ‘W&ﬁﬁ greater clarity;
b)  theterm "daylight” has been replaced throughout by “global solar radiation”;

) in Table 4, combination lamp option has Been transferred to Annex A.

ISO 4892 consists of the following parts, under the general title Plastics — Methods of exposure (o
laboratory light sources:

—  Part 1: General guidance

—  Part 2: Xenon-arc lamps

—  Part 3: Fluorescent U Wf#&pﬁf

—  Part 4: Open-flame carbon-arc lamps

RN S Doz for St © 150 2013 - All rights reserved
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Plastics — Methods of exposure to laboratory light sources —

Part 3:
Fluorescent UV lamps

1 Scope

This part of IS0 4892 specifies methods for exposing specimens to fluorescent UV radiation, heat and
water in apparatus designed to simulate the weathering effects that occur when materials are exposed
in actual end-use environments to global solar radiation, or to solar radiation through window glass.

The specimens are exposed to fluorescent UV lamps under controlled environmental conditions
(temperature, humidity and/or water). Different types of fluorescent UV lamp can be used to meet all
the requirements for testing different materials.

Specimen preparation and evaluation of the results are covered in ntherr.f_ﬁ'&rnatinnal Standards for
specific materials. \

General guidance is given in [SO 4892-1.

NOTE Fluorescent UV lamp exposures for paints, varnishes and ather coatings are described in [SO 11507.14

2 Normative references

The following documents, in whole or in part, are nermatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced decument (including any amendments) applies.

IS0 4582, Plastics — Determination af-ch{;uw in colour and variations in properties after exposure to
daylight under glass, natural weathering or laboratory light sources

ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance

3 Principle

31 Fluorescent UV lamps, when following the manufacturer's recommendations for lamp
maintenance and/qﬁr‘t’ﬁ‘tﬁiml. may be used to simulate the spectral irradiance of global solar radiation
in the short wavgjéﬁﬁh ultraviolet (UV) region of the spectrum.

3.2 Specimens are exposed to various levels of UV radiation, heat and moisture (see 3.4) under
controlled environmental conditions.

3.3  Theexposure conditions may be varied by selection of:
a) type of fluorescent UV lamp;

b) irradiance level;

¢) temperature during the UV exposure;

d) type of wetting (see 3.4);

€] wetting temperature and cycle;

f) timing of the UV/dark cycle.

R I T B ] ANl
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34  Wetting is usually produced by condensation of water vapour on to the exposed specimen
surface or by spraying the test specimens with demineralized/deionized water.

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

3.6 It is recommended that a similar material of known performance (a control) be exposed
simultaneously with the test specimens to provide a standard for comparative purposes.

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

4 Apparatus

4.1 Laboratory light source

4.1.1 Fluorescent UV lamps are fluorescent lamps in which radiant emission in the ultraviolet region
of the spectrum, i.e. below 400 nm, makes up atleast 80 % of the totallight output. There are three types
of fluorescent UV lamp used in this part of [SO 4892:

— UVA-340 (type 1A) fluorescent UV lamp: these lamps have a radiant entission below 300 nm of
less than 1 % of the total light output, have an emission peak at 343 nm; and are more commonly
identified as UVA-340 for simulation of global solar radiation from 300 nm to 340 nm (see Tahle 1).
Figure Al is a graph of spectral irradiance from 250 nm to 400 nprof a typical UVA-340 (type 14)
fluorescent lamp compared to global solar radiation.

— UVA-351 (type 1B) fluorescent UV lamp: these lamps have aradiant emission below 310 nm of
less than 1 % of the total light output, have a peak emission at 353 nm, and are more commonly
identified as UVA-351 for simulation of the UV portion of solar radiation behind window glass (see
Table 2). Fipure A.2 is a graph of spectral irradiance from 250 nm to 400 nm of a typical UVA-351
(tvpe 1B) fluorescent UV lamp compared to globalsolar radiation filtered by window glass.

— UVB-313 (type 2Z) fluorescent UV lamp: these lamps are more commonly identified as UVB-313
and have a radiant emission below 300 mm that is more than 10 % of the total output and a peak
emission at 313 nm (see Table 3). Figure A.3'is a graph of the spectral irradiance from 250 nm to
400 nm of two typical UVB-313 (type 2) fluorescent lamps compared to global solar radiation. UVB-
313 (type 2) lamps may be used only by agreement hetween the parties concerned. Such agreement
shall be stated in the test report.

— Four different UV lamps used as one combination: these four different UV lamps are used
together as one combination with a suited filter. See Figure A4 in A.2.3,

NOTE1 UVB-313 (type 2) lamps have a spectral distribution of radiation, which peaks near the 313 nm
mercury line and can emit radiation down to A = 254 nm, which can initiate ageing processes that never occur in
end-use environments,

NOTEZ2  The solar spectral irradiance for a number of different atmospheric conditions is described in
CIE Publication Na. 85.l1 The henchmark global solar radiation used in this part of 150 4892 is from Table 4 of
CIE Publication No, 85:1989,

4.1.2 Unlessotherwise specified, UVA-340 (type 1A) lMuorescent UV lamps shall be used to simulate the
UV part of global solar radiation (see Table 4, method A}. Unless otherwise specified, UVA-351 (type 1B)
lamps shall be used to simulate the UV part of solar radiation through window glass (see Table 4,
method B). The four lamp UV combination may be used (see A.2.3) and shall be stated in the test report.

4.1.3 Fluorescent lamps age significantly with extended use. Ifan automatic irradiance control system
is not used, follow the apparatus manufacturer's instructions on the procedure necessary to maintain
the desired irradiance.

B b s @ 150 2013 - All rights reserved
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4.1.4 Irradiance uniformity shall be in accordance with the requirements specified in IS0 4892-1,
Requirements for periodic repositioning of specimens when irradiance within the exposure area is less
than 90 % of the peak irradiance are described in [S0 4892-1.

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

UV radiation (method A)"b
Spectral passband
Minimume CIE No. 85:1989, Tahle 44 Maximum®
[ = wavelength
) % % %
in nanometres (nm))
A<290 - 0 0,1
290 =1 =320 59 54 9,3
320<A<360 60,9 38,2 65,5
360 =A=400 26,5 56,4 328

@ This table gives theirradiance in the given passband, expressed as a percentage of the total irradiance between 290 nm
and 400 nm. To determine whether or not a specific UVA-340 (Lype 1A) lamp meets Lthe requirements ol this table, the
spectral irradiance from 250 nm to 400 nm shall be measured. Typically, thisis done in 2nm incréements. The total irradiance
in each passband is then summed and divided by the total irradiance between 290 nm and 400 am.

b The minimum and maximum limits for UVA-240 (type 1A) lamps in this table aré‘*gé‘&] on more than 60 spectral
irradiance measurements with UVA-340 (type 1A) lamps from different production lots and of various ages. (21 The spectral
irradiance data are for lamps within the ageing recommendations of the manufagﬂa&gzgﬁhe apparatus. As more spectral
irradiance data become available, minor changes in the limits are possible. The minimum and maximum limits are at least
three sigma from the mean for all the measurements,

¢ The minimum and maximum columns will not necessarily sum to 400 % because they represent the minima and
maxima for the measurement data used. For any individual spectral irradiance distribution, the percentages calculated
for the passbands in this table will sum to 100 %. For any individual UVA-340 (type 1A) fluorescent lamp, the caleulated
percentage in each passband shall fall within the minimum and magimumTimits given. Test resulls can be expected Lo differ
between exposures using UVA-340 [type 1A) lamps in which the Spe al irradiance differs by as much as that allowed by
the tolerances. Contact the manufacturer of the fluorescent UV apparatus for specific spectral irradiance data for the UVA-
340 (Lype 1A) amp vsed.

d  The data from Table 4 of CIE Publication No, B5:198%9 are’the global solar irradiance on a horizontal surface for an air
mass of 1,0, an ozone column of 0,34 cm at STP, 1,42 cmof ﬁreEEpllabie waler vapour and a spectral optical depth of aerosol
extinction of 0,1 at 500 nm. These data are provided for reference purposes only and are intended to serve as a target.

e For the solar spectrum represented b ‘af CIE No. 85:1989, the UV irradiance (290 nm to 400 nm) is 11 % and
the visible irradiance (400 nm to 800 nm) 189 %, expressed as a percentage of the total irradiance from 290 nm to 800 nm,
Because the primary emission of fluorescent UV Jamps is concentrated in the 300 nm to 400 nim passband, there are limited
data avallable for the visible light emission alfluorescent UV lamps. The percentages of UV irradiance and visible irradiance
on specimens exposed in fluorescefit UV apparatus may vary due to the number of specimens being exposed and their
reflectance properties.
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Table 2 — Relative ultraviolet spectral irradiance for UVA-351 (type 1B) lamps for solar
radiation behind window glass (method B)#b

Spectral passhand Minimums CIE No. 85:1989, Table 4, Maximume
[A = wavelength % plus effect of window %
in nanometres (nmj] glassde
%

A=<300 0 0,2
200<sA<320 1,1 =1 3.3
320 < A < 360 60,5 331 66,8
360 <A <400 30,0 66,0 38,0

a  Thistable gives the irradiance in the given passbhand, expressed as a percentage of the total irradiance between 290 nm
and 400 nm. To determine whether a specific UVA-351 (type 1B) lamp meets the requirements of this table, the spectral
irradiance from 250 nm ta 400 nm shall be measured. The total irradiance in each passband is then summed and divided by
the total irradiance between 290 nm and 400 nm.

B The minimum and maximum limits given in this lable are based on 21 spectral irradiance measurements with UVA-351
(type 1B) lamps from dilferent production lots and of various ages. The spectral irradiance data are for lamps within the
ageing recommendations of the manufacturer of the apparatus. As more spectral irradiance data begame available, minor
changes in the limits are possible. The minimum and maximum limils are at least three sigma (rom the mean for all the
measurements.

¢ The minimum and maximum columns will not necessarily sum to 100 % because Lhﬂ,{,r represent Lhe minima and
maxima for the measurement data used. For any individual spectral irradiance distribubion, the percentages calculated
for the passbands in this table will sum to 100 %. For any individual UVA-351 (type 1B) tluorescent lamp, the calculated
percentage in each passband shall fall within the minimum and maximum limits givepeTestresults can be expected to differ
between exposures using UVA-351 (type 1B} lamps in which the spectral inadian:eﬁﬁ: by as much as that allowed by the
tolerances, Contact the manufacturer of the fluorescent UV apparatus forspeclﬂc‘qy ‘al irradiance data for the type UVA-
351 (type 1B) lamp used. y >

d  The data from Tahle 4 of CIE No. 85:1989 plus the effect of window glass were aetermined by multiplying the data from
Table 4 of CIE No. B5:1989 by the spectral transmittance of typical 3m hickvindow glass (see 150 113410211), These data

©  Forthe CIE No. 85:1289 Table 4 plus window glass data, the UY feradiance from 300 nm to 400 nm is typically about 2 %
and the visible irradiance (400 nm to 800 nm} is typically about91 %, expressed as a percentage of the total irradiance from
300 nm ta BO0 nm. Because the primary emission nfﬂuomscawgﬁ;}f lampsis concentrated in the 300 nm ta 400 nm passband,
there are limited data available for the visible light emission of fluorescent UV lamps. The percentages of UV irradiance
and visible irradiance on specimens exposed in fluores€ent UV apparatus may vary due to the number of specimens being
exposed and their reflectance properties.
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Table 3 — Relative ultraviolet spectral irradiance for UVB-313 (type 2) lamps (method C)ab

Spectral passhand Minimume CIE No. 85:1989, Table 4de Maximume
|4 = wavelength Ya U %o
in nanometres (nmj|
A=<290 1.3 0 5.4
290=2 =320 47,8 54 65,9
320 =4 <360 269 38,2 43,9
360 <A =400 1,7 564 7.2

@ This table gives the irradiance in the given passband, expressed as a percentage of the total irradiance between 250 nm
and 400 nm. To determine whether a specific UVB-313 (type 2) lamp meets the requirements of this table, the spectral
irradiance fram 250 nm to 400 nm shall be measured. The total irradiance in each passhand is then summed and divided by
the total irradiance between 250 nm and 400 nm.

b The minimum and maximum limits given in this table are based on 44 spectral irradiance measurements with UVB-313
(type 2) lamps from different production lots and of various ages.[[2ll The spectral irradiance data are for lamps within the
apeing recommendations of the manufacturer of the apparatus. As more spectral irradiance data become avallable, minor
changes in the limits are possible. The minimum and maximum limits are at least three sigma from the mean for all the
medsurements.,

¢ The minimum and maximum columns will not necessarily sum to 100 % because they represent the minima and
maxima for the measurement data used. For any individual spectral irradiance distribution, the percentages calculated
for the passbands in this table will sum to 100 %. For any individual UVB-313 (typé 2).(ltorescent lamp, the calculated
percentage in each passband shall fall within the minimum and maximum limits given. Test results can be expected to differ
hetween exposures using UVB-313 (type 2) lamps in which the spectral irradiance differs by as much as that allowed by
the tolerances, Contact the manufacturer of the fluerescent UV apparatus for speciifeé’spectral Irradiance data for the Lype 2
lamp used. . °

d  The data from Table 4 of CIE Publication No., B5:1982 are the glai;alze}qj?"h-_;[rradiance on a horizantal surface for an air
mass of 1,0, an ozone column of 0,34 cm at TP, 1,42 cm of prectp!ial:!‘,_[g@g‘l;é‘r vapour and a spectral optical depth of aerosal
extinction of 0,1 at 500 nm. These data are provided for reference___ﬁu r‘*ﬁas&s only.

& For Lhe solar spectrum represented by Table 4 of CIE No, 85:1989, the UV irradiance {290 nm to 400 nm) is 11 % and
the visible irradiance (400 nm to 800 nm) is 89 %, expressed-as a percentage of the total irradiance from 290 nm to 800 nm.
Because the primary emission of fluarescent UV lamps is concentrated in the 300 nm to 400 nm passband, there are limited
dala available for the visible light emission of fEuarEsug;ﬁEu_}%ﬁ.\ufbs. The percentages of UV irradiance and visible irradiance
on specimens expaosed in fluorescent UV apparatus may vary due to the number of specimens being exposed and their
reflectance properties. N

4.2 Test chamber

The design of the exposure chamber may vary, but it shall be constructed from inert material and provide
uniform irradiance in conforthance with 1SO 4892-1, with means for controlling the temperature. When
required, provision shall be made for the formation of condensate or for spraying water on to the exposed
faces of the specimens, °

4.3 Radiometer

The use of a radiometer for irradiance control is recommended. If a radiometer is used, it shall conform
to the requirements given in 1SO 4892-1. If an automatic irradiance control system is not used, follow the
apparatus manufacturer’s instructions on the procedure necessary to maintain the desired irradiance.

4.4 Black-panel/black-standard thermometer

The black-panel or black-standard thermometer used shall comply with the requirements for these
devices that are given in IS0 4892-1.
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4.5 Wetting

4.5.1 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.

NOTE The duration of the condensation or water spray period, can have a significant influence on the
photodegradation of polymers,

4.5.2 Spray and condensation system

The test chamber shall be equipped with a means of producing intermittent condensation on, or
directing intermittent water spray on to the front of the test specimens, under specified conditions. The
condensate or spray shall be uniformly distributed over the specimens. The spray system shall be made
from corrosion-resistant materials that do not contaminate the water employed.

Check the specimens in the test chamber during the condensation period at least 1 h after the start
of the condensation cycle, to verify that the condensation is visibly forming on the‘specimens, Then,
perform this visual check at least once per week.

NOTE1  Ifcondensation is not evident on the specimen, the most likely cause involves

a) inadequate room air cooling,

b) laboratory temperature thatis too high,

¢) condensation temperature that is set too low or set too close to the room temperature,

d] thick specimens of insulating material that might be prewean};rg the room air cooling necessary for
condensation. For example a 25 mm specimen can exhibit pporcondensation with a condensation set point of
40°C and a laboratory temperature of 30°C, or '

e) improper mounting that is allowing vapour to escape from the chamber.

Water sprayed on specimen surfaces shall have a conductivity below 5 pS/cm, contain less than 1 mg
per litre (1 ppm) of dissolved solids and 19@3&;1 observable stains or deposits on the specimens. Care
shall be taken to keep silica levels helown[l,zh'ihg’)?{(],z ppm). A combination of deionization and reverse
osmosis may be used to produce water ofthedesired quality.

NOTE2  The spray water temperatu ﬁem&ght have a significant effect on the test results.

4.6 Specimen holders

Specimen holders shall be miade from inert materials that will not affect the results of the exposure. The
behaviour 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.

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 150 4582) shall be used.

5 Testspecimens

Test specimens are specified in S0 4892-1,

1) 1 mg/lis the equivalent of 1 ppm; ppm is a deprecated unit,
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6 Test conditions

6.1 Radiation

Unless otherwise specified, control the UV irradiance at the levels indicated in Table 4. Other irradiance
levels may be used when agreed upon by all interested parties. The irradiance and wavelength passband
in which it was measured shall be included in the test report.

6.2 Temperature

Fluorescent UV lamps emit relatively little visible and infrared radiation compared to solar radiation,
xenon-arc sources and carbon-arc sources. Unlike solar radiation, in fluorescent UV apparatus heating of
the specimen surface is primarily by convection of heated air across the panel, Therefore, the difference
between the temperature of a black-panel thermometer, a black-standard thermometer, the specimen
surface and the air in the test chamber is typically <2 °C. Additional measurement of white-standard
temperature or white-panel temperature as recommended in 150 4892-1 is not necessary.

For reference purposes, Tahle 4 specifies black-panel temperatures. Black-standard thermometers may
be used in place of black-panel thermometers, when agreed upon by all interested parties, i

NOTE The surface temperature of the specimens is a crucial exposure parameter. Generally, degradation
processes run faster with increasing temperature. The specimen temperatiive \permissible for accelerated
exposure depends on the material under test and on the ageing criterion un;;enc_gﬁsideratinn.

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

If condensation periods are used, the temperature reqmremerl’t‘s apply to the equilibrium conditions of
the condensation period. If water spray periods are us.pa, the temperature requirements apply to the
end of the dry period. If the temperature does not at@lﬁgquﬂlhrmm during a short cycle, the specified
temperature shall be established without water -;pr,afz.:and the maximum temperature attained during
the dry cycle shall be reported.

6.3 Condensation and spray cycles

The condensation or spray cycle shall be‘as agreed between the interested parties, and should be one of
the cycles in Tahle 4.

Full details of the conditions shall be given in the test report.

6.4 Cycles with dark periods

The conditions of most cycles in Table 4 include dark periods that might include high humidity and/or
formation of con dg}gs‘aﬂte on the specimen surface. More complex cycles may be used.

Full details of the conditions shall be given in the test report.

6.5 Sets of exposure conditions

Various sets of exposure conditions are listed in Table 4 as "exposure cycles” (method A) for artificial
accelerated weathering with UVA-340 lamps, (method B} for UV solar radiation behind window glass
with UVA-351 lamps and (method C) for artificial accelerated weathering with UVB-313 lamps.
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Table 4 — Exposure cycles

Method A: Artificial accelerated weathering with UVA-340 lamps

Black-panel tempera-

Cycle No. Exposure period Lamp type Irradiance Fave
1 Bhdry UVA-340 (type 1A) 0,76 Wm-2 x nm-1 at 60 °C+3°C
340 nm
4 h condensation I el 50°C+3°C
2 8hdry UVA-340 (type 1A) | 0,76 W-m-2 x nm-1 at 50°C +3°C

340 nm

UV lamps off

0,25 h water spray Mot controlled

UV lamps off

3,75 h condensation 50*Cx3°C
3 Shdry UVA-340 [type 14) 0,83 Wm—2 x nm-! at S0°C+3°C
340 nm
1 hwater spray hieo sl Mat controlled
4 Shdry UVA-340 (type 1A) 0,83 W-m-Z.nm-1 at TOC+3°C
340 nm
1 h water spray UVlamps off Nat controlled
Method B: Artificial accelerated weathering with UVA-351 lamps
5 24 hdry UVA-351 (type 1B) 0,76 Wm=2 = gm-1 at 50°Cx£3°C
(no moisture) 340 nm
Method C: Artificial accelerated weathering with UVB-313 lamps
] Bhdry UVB-313 (type 2) 0,48 Wan 2 x nm-1 at TO°C+3°C
310 nm
UV lamps off

50°C£3°C

NOTE 1 Higher-irradiance tests may be conducted if agreed apon by all interested parties. When high-irradiance conditions
are used, lamp life may be significantly shartened.

4 h condensation

NOTE 2 The £3 °C variation shawn for the black-panel temiperature is the allowahle fluctuation of the indicated hlack-panel
temperature around the given black-panel temperatuee set point under equilibrium conditions. This does not mean that the
sel pointcan vary by £3 °C from the given value.

NOTE 3 Black-panel temperature during the water spray cycle is not controlled, but should not exceed 30°C. Spray water
temperature might have a significant elfecton the test resull.

7 Procedure

7.1 General

It is recommended that at least three replicates of each material evaluated be exposed in each test to
allow statistical evaluation of the results,

7.2 Mounting the test specimens

Attach the specimens to the specimen holders in the apparatus in such a manner that the specimens are
not subjected to any applied stress. Identify each test specimen by suitable indelible marking, avoiding
areas to be used for subsequent testing. As a check, a plan of the test-specimen positions may be made.

Ifdesired, in the case of specimens used to determine change in colour and appearance, a portion of each
test specimen may be shielded by an opaque cover throughout the test. This gives an unexposed area
adjacent to the exposed area for comparison. This is useful for checking the progress of the exposure,
but the data reported shall always be based on a comparison with file specimens stored in the dark.
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Fill all spaces in the exposure area in order to ensure uniform exposure conditions. Use blank panels
if necessary.

7.3 Exposure

Before placing the specimens in the testchamber, be sure that the apparatusis operating under the desired
conditions (see Clause 6). Programme the selected test conditions to operate continuously throughout
the entire exposure period selected. The test conditions selected shall be agreed hetween 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 may be necessary to ensure
uniformity of all exposure stresses. Follow the guidance in [SO 4892-1.

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 hefore.

7.4 Measurement of radiant exposure &
[fused, mount the radiometer so thatitindicates the irradiance at the exp rface of the test specimen.

UV radiometers may be calibrated for either narrow band (e.g. at 340 nm) or broadband (e.g. 290 nm to
400 nm) measurements.

per unit area of the exposure plane in joules per square /mZ) in the wavelength band from
290 nm to 400 nm or joules per square metre per nan /(m2-nm)] for the wavelength selected
(e.g- 340 nm). Common Sl units 1] =1 Ws

*
When radiant exposures are used, express the exposure inte Qt&rms of the incident radiant energy
‘;e?}e
[

7.5 Determination of changes in prop T exposure
These shall be determined as specified in @ 82,
L 4
8 Exposure report \6
The exposure report shall be i achance with IS0 4892-1.

*
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Annex A
(informative)

Relative irradiance of typical fluorescent UV lamps

A.1 General

A variety of fluorescent UV lamps may be used for the purposes of exposure. The lamps described in
this annex are representative of their types (type 1A, 1B or 2); these are commaonly available from
manufacturers plainly labelled as either UVA-340, UVA-351 or UVB-313. Other lamps may also be used.
The particular application determines which lamp should be used. The lamps discussed in this annex
differ in the absolute spectral emission of UV radiation emitted and in their wavelength spectrum.
Differences in lamp irradiance values or spectrum might cause significant differences in the results of
exposure. Consequently, it is extremely important to report the irradiance value and lamp type in the
exposure report.

A.2 Relative spectral irradiance data
A.2.1 UVA-340 (type 1A) and UVA-351 (type 1B) lamps

A2.1.1 Figure A.1 shows the relative spectral irradiance for UVA-340 (type 1A) lamps and Figure A.2
shows the relative spectral irradiance for UVA-351 (type 1B) lamps,

For non-irradiance-controlled test apparatus, actual irradiance levels vary depending on the type
andfor manufacturer of the lamp used, the age of the laEnp'S, 1e distance to the lamp array and the air
temperature within the exposure chamber. For test, itus with feedback loop irradiance control,
the irradiance can be programmed at various }evelgwthin a selected range.

A.2.1.2For most applications, the wavelen th. ectrum of UVA-340 (type 1A) lamps is recommended.
Figure A.1illustrates the spectral distribution fﬁl;a UVA-340 (type 1A) lamp compared to CIE No. 85:1989
Table 4 glohal solar radiation.

A.2.1.3UVA-351 (type 1B) lamps gr‘ét mostly used for behind-window-glass simulations. Spectral
irradiance for a typical UVA-351 ‘gé-}B] lamp is compared to CIE No. 85:1989 Table 4 solar radiation
behind window glass is shown in’

NOTE UVA-340 [type 1A) inHEVA-BSI [type 1B) lamps have different spectral irradiance distributions and
can praduce very different re
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Figure A.2 — Spectral irradiance for typi VA-351 (type 1B) lamp compared to
CIE No. 85:1989 Table 4 solar radiation through typical window glass

A.2.2 UVB-313 (type 2) lamps \/

Figure A.3 illustrates the spectral i
to global solar radiation. These |

iance of two commonly used UVB-313 (type 2) lamps compared
have a peak emission at 313 nm.
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Figure A.3 — Spectral irradiancefor typical UVB-313 (type 2) lamps compared to
CIE No. 85:19 global solar radiation

A.2.3 Four different lamp types used as one combination

Figure A.4 illustrates a spec &,jﬁtributinn which can be achieved by combining the following four UV
lamp types with their peakwavelengths at 340 nm, 313 nm, 365 nm and 420 nm, with a suited cut on

filter (see Figure A.4).

These four different UV lamps are mounted in a vertical orientation behind the suited cut on filter. Two
of the lamp typesthave the same peak emissions according to the 340 data in Figure A.1 and the 313 data
in Figure A.3; further wavelength data were not available.

The following are typical cycles.
a) Typical cycle:
1) 5 hdrywith 1 hwater spray (lamps on during water spray);

2) wusing four different lamps as one combination at irradiance value 45 W-m-2 x nm-! (290 nm to
400 nm);

3) black-panel temperature 50 °C + 3 °C and RH value < 15 %,

b) Typical cycle:
1) 5hdrywith 1 hwater spray (lamps on during water spray);
1 irlerratorad mﬁ;ﬁ'ﬂ.:%gﬂ, rights reserved 13
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2) using four different lamps as one combination at irradiance value 45 W-m-2 x nm-! {290 nm to
400 nm};

3) black-panel temperature 70 °C £ 3 °C and RH value <15 %.

Y
1,5

0,5

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

CIE No. 85:1989 Table 4 global solar radiation
a spectral irradiance for a lamp combinatian nm, 313 nm, 265 nm and 420 nm peak wavelengths

with suited filter

wavelength, & (nm) 0@

SR -
g

Figure A.4 — Spectral irradiance of four (4) typical lamp types to achieve spectral distribution
p combination, as an example
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