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Plastics — Methods of exposure to laboratory light
sources —
Part 2:

Xenon-arc lamps

Rl SLIG F IR Z IR 3B 3B - RIAT

1 Scope

This part of ISO 4892 specifies methods for exposing specimens to xenon-arc light in the
presence of moisture to reproduce the weathering effects (temperature, humidity
and/or wetting) that occur when materials are exposed in actual end-use environments
to daylight or to daylight filtered through window glass.

IEISO 4892 R #EH /4l 1 R B2 B2 AE AT SRR IR S, S BL07 B SR Bl P 3
TR IEIRAS T BRI, DL E 22 7 AEAE FA AP RHN 52 3 B SR SR SEm GREE,
M /8D .

Specimen preparation and evaluation of the results are covered in other International
Standards for specific materials.

R AR ERACRE O 1) 2% DA K S5 R VP 2525 oAl B b o

General guidance is given in ISO 4892-1.

T HLISO 4892-1

NOTE Xenon-arc exposures of paints and varnishes are described in ISO 11341.

Vi ORI 2 A6 L 1S0 11341

2 Normative references

The following documents, in whole or in part, are normatively 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
document (including any amendments) applies.

[SO 4582, Plastics — Determination of changes in colour and variations in properties after
exposure to daylight under glass, natural weathering or laboratory light sources

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

IS0 9370, Plastics — Instrumental determination of radiant exposure in weathering tests —
General

guidance and basic test method

3 Principle
3 J5E

3.1 A xenon arg, fitted with filters, is used to simulate the relative spectral irradiance of
daylight in the ultraviolet (UV) and visible regions of the spectrum.
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3.2 Spec1mens are exposed to various levels of light, heat, relative humidity and water
(see 3.4) under controlled environmental conditions.

3.2 KRR T AR, L, HIXHREE AR KRS 2 I I B 261
3.3 The exposure conditions are varied by selection of

a) the light filter(s);

b) the irradiance level;

c) the temperature during exposure to light;

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

e) the way the test specimens are wetted (see 3.4);

f) the water temperature and wetting cycle;

g) the relative lengths of the light and dark periods.

3.3 BRFEEHIFMTTA Z k.

a) JELEE

b) HESEELK

c) VYRR AR E

d) R AT BRI AL, WA AE H ot A J0 0 HE S I - A o 3

e) R InRE )y K
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g) LI K AR I A A TR

3.4 Wetting is produced by spraying the test specimens with demineralized/deionized
water, by immersion in water or by condensation of water vapour onto the surfaces of
the specimens

RIS R IR A S 2 K/ 258 K, IR AR A BRAE IR 2R T4 KR S

3.5 The procedure includes measurements of the UV irradiance and UV radiant exposure
in the plane of the specimens.

3.5 TR AL S IR RS P B2 B UVER I EE R UVER SR &

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.

3.6 VLA 3B — > SRR BE A AL RE G A i ) LU AR o

3.7 Intercomparison of results obtained from specimens exposed in different apparatus
should not be made unless an appropriate statistical relationship has been established
between the apparatuses for the particular material exposed.

3.7 AR R T AR RIS B A5 245 R T A LR,

4 Apparatus

4.1 Laboratory light source 236 IR

4.1.1 General

The light source shall comprise one or more quartz-jacketed xenon-arc lamps which
emit radiation from below 270 nm in the ultraviolet through the visible spectrum and
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into the infrared.

4.1.1 FHEEE RO FDGIEE E AR BAOR T270nm RSN T WG FIZE MR
In order to simulate daylight, filters shall be used to remove short-wavelength UV
radiation (method A, see Table 1).

N T B E R B AR B ER, ARSCIRA AL NE, DAMESR A Bk B H OB IR i e
AT (J7EA, BERD

Filters to minimize irradiance at wavelengths shorter than 310 nm shall be used to
simulate daylight through window glass (method B, see Table 2).

SR AT 9/ K 310nm B D' A R R A UE D de R A ULE L 1 7 B o' Ja 1 HDYs (O
B, WA#K2)

In addition, filters to remove infrared radiation may be used to prevent unrealistic
heating of the test specimens, which can cause thermal degradation not experienced
during outdoor exposures.

S IR 22 S NG FE A AR, B H AR FR N IR A & SR AEALRT,
AL FH B i e ai s > AR AR P I 25 e

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

T BN R A IAEE N H o AR 8 7E CIE No.85 A #EAT FI & . AHRifEISO 4892+
¥ H 6 £ #E W.CIE No.85:1989K4 M 5T -

4.1.2 Spectral irradiance of xenon-arc lamps with daylight filters

4.1.2 23 H OGRS as BT s w4 i B2

Filters are used to filter xenon-arc emissions in order to simulate daylight (CIE
Publication No. 85:1989,Table 4). The minimum and maximum levels of the relative
spectral irradiance in the UV wavelength range are given in Table 1 (see also Annex A).
ST E ARG T A AR R I IR RIIOGHE (CIE No.85:1898%4) o SRAMGHE I K
/N IR K LR 1

Table 1 — Relative spectral irradiance of xenon-arc lamps with daylight filtersab

(method A)Z P86 HIRIAT AXHEIEERE (THEA)

Spectral passband Minimum¢ CIE No. 85:1989, Table 4de Maximume®
(A = wavelength in nm) % 1) %%
A<290 0,15
290<=A =320 2,6 54 79
320 <A <360 28,2 38,2 39,8
360 <A <400 54,2 56,4 67,5

a This table gives the irradiance in the given passband, expressed as a percentage of the total irradiance
between 290 nm and 400 nm. To determine whether a specific filter or set of filters for a xenon-arc lamp
meets the requirements of this table, the spectral irradiance must be measured from 250 nm to 400 nm. The

total irradiance in each wavelength passband is then summed and divided by the total irradiance from 290
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nm to 400 nm. Typically, this is done in 2 nm increments.

a BbRL W T I E R BRI, Bh290-400nm 2 (8] 4 AR HE 2 P 20 BESRFR « MRS R I E SRR IE
KT 7 EURFRR A UL & s E R IR IO, AN E250-400nmt AR I . B AN B L i AR IR
SRANIEEREL290-400nm )G REAR I . JL IR 8% & 9 2nm.,

b The minimum and maximum limits in this table are based on more than 100 spectral irradiance
measurements with water- and air-cooled xenon-arc lamps with daylight filters from different production
lots and of various ages,[3] used in accordance with the recommendations of the manufacturer. 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.

b R RN B R R B B 3 T 100N AN [ 77 ity T 20 B 25 ey B3 PR o il S FEE U B K2 A R K
BRSO R IO (ST THERIHRIGE RS . T 7l SRAG 5 2 BG4 S s, IXNIR
FER A MM o B K /NI 28 /A2 I B A R 3G R 3 DA

¢ 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, the percentages
calculated for the passbands in this table will sum to 100 %. For any individual xenon-arc lamp with
daylight filters, the calculated percentage in each passband shall fall within the minimum and maximum
limits given. Exposure results can be expected to differ if obtained using xenon-arc apparatus in which the
spectral irradiances differ by as much as that allowed by the tolerances. Contact the manufacturer of the
xenon-arc apparatus for specific spectral irradiance data for the xenon-arc lamp and filters used.

C BRANRKEI LA —E100%, K AR I8 HE i) e N oK 0 TR — AR R, Mtk
PN BO TSR 9100% . AR — A2 HOGIEIES L g RGN BB 73 Eet SR 7%
FEZE BN LR IRIXIA N« AR FI A R IO &, ke B i 4 o 2 BUR AT BEITE RVF IR Z 2N
FOCE R AT A PN o AT IBE il 3 7o (8 (KT R o PR IR R IR 1R Ol T e 0

d The data from Table 4 in CIE Publication No. 85:1989 is 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 cm of precipitable water vapour and a
spectral optical depth of aerosol extinction of 0,1 at 500 nm. These data are target values for xenon-arc
lamps with daylight filters.

D 7ECIE No.85:1989%4 1 A A [ #dls W HLER FD G i BEAE AP i b, RSB 1.0, R
0.34cm, ARAEIEE 7] 1.42em B K & DA S 500nm G iR R (R 55 PRt o I e 2 n T H it ik
R HVTIAT /9 3 AR R

e For the solar spectrum represented by Table 4 in CIE No. 85:1989, the UV irradiance (between 290 nm and
400 nm) is 11 % and the visible irradiance (between 400 nm and 800 nm) is 89 %, expressed as a
percentage of the total irradiance between 290 nm and 800 nm. The percentage of the UV irradiance and
that of the visible irradiance incident on specimens exposed in xenon-arc apparatus might vary due to the
number of specimens being exposed and their reflectance properties.

E CIE No.8:1989%& 4 iR (FI K PRI, 24N (290-400nm) H11%, AW (400-800nm) 489%,
7R 9290-800nm 2 [A] (DG HEAR I T 70 b el T2 ER k8 i 0 i B L S P RE T S L IR AE IO
PR HR SRR B S AR AT AT WO 4 LR A AR A

4.1.3 Spectral irradiance of xenon-arc lamps with window glass filters

4.1.3 G B BRI AT L
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Filters are used to filter the xenon-arc lamp emissions in order to simulate daylight
which has passed through window glass. The minimum and maximum levels of the
relative spectral irradiance in the UV region are given in Table 2 (see also Annex A).

2B AL AR e IAT s, DMERES L0733 & ) s I H 20t . RAMEIE )
HEOx B K de /N K WA 2

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

Spectral passband Minimume¢ il 85:19.89’ Ldms glus Maximume®
5 = ) hi effect of window glassde
(A = wavelength in nm) %% % %

A< 300 0,29
300<A <320 0,1 <1 2,8
320<A <360 23,8 331 35,5
360 < A <400 62,4 66,0 76,2

4.1.4 Irradiance uniformity

4.14 BHHHE

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

T AL & 2 PR R 2 /Dy i KR IR 80% . AN AR HEISO 4892-1 fiiiid
P SR I 5 i ) BT T3 1

NOTE For some materials of high reflectivity, high sensitivity to irradiance and temperature,
periodic repositioning of specimens is recommended to ensure uniformity of exposures, even
when the irradiance uniformity in the exposure area is within the limits so that repositioning is
not required.

T W TS SO A, AR R AT e PR AR, B R R AR AR A XA (2 S PR AE AR
PR DL T AR BB AR B 100, o DR BRI 138 50 1t #0391 2 37 T3 ik o

4.2 Test chamber R FH

The design of the test chamber may vary, but it shall be constructed from inert material.
In addition to the controlled irradiance, the test chamber shall provide for control of
temperature.

WIGAA I BT B 2R, (BT DL ER LG . B 1 P Am IR LA, e Ad
i 5 B A g SR BRI I R DI BE .

For exposures that require control of humidity, the test chamber shall include
humidity-control facilities that meet the requirements of ISO 4892-1. When required by
the exposure used, the apparatus shall also include facilities for the provision of water
spray or the formation of condensate on the surface of the test specimens, or for the
immersion of the specimens in water. Water used for water spray shall meet the
requirements of [SO 4892-1.

N T RERG I 2 Fa TR, e R I I 0, 478 T8 47 1) 1 2% DAEE i A2 1SO 4892-1HI E3K
2 T FR AT ORI, SRR A N A0 1 B S 4R A /K U 25 s A 7 10 3 THI T BV K 1) 2
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BHo T 7KW KK R 2 1S0 4892-1H] EK

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

DU RE A A8 4 TR % T Y 4 R P T~ 6. 1 5K

NOTE If the lamp system (one or more lamps) is centrally positioned in the chamber, the effect of
any eccentricity of the lamp(s) on the uniformity of exposure can be reduced by using a rotating
frame carrying the specimens or by repositioning or rotating the lamps.

A MRRSRG (AN A TR AR G, AT DOE R TSOE R ) S R e
TR A BRI e DGR R 0 e YR PR i 25 0 8 8 34 50 BE R R

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

AR GURIN B2 DB i) R AR, RN 2 58 AR N SRR R . an SR R
A Rl e A VA WA e o =0

4.3 Radiometer E5IF

When a radiometer is used, it shall comply with the requirements outlined in ISO 4892-1
and IS0 9370.

R T AR SRR, B AFISO 4892-1 04 2 1S09370 ) ZEK .

4.4 Black-standard/black-panel thermometer

4.4 RBO-PRAERE THEURRIRE

The black-standard or black-panel thermometer used shall comply with the
requirements for these devices given in ISO 4892-1.

PR AR T B SRR T P A I SISO 4892- 170 5% T IX ek 4% R R

The preferred maximum surface temperature device is the black-standard thermometer.
The relevant cycles are described in Table 3 and Table B.1.

et KRR 3 B O B (- AR IR ETE, ARG A 01 0 % 3 M1 B.1

4.5 Wetting and humidity-control equipment

4.5 i KR AR 5%

4.5.1 General

4.5.1 @

Specimens may be exposed to moisture in the form of water spray or condensation, or
by immersion.

BRI 23 T K 25 Bkt 4 R 7 UHEAT I .

Specific exposure conditions using water spray are described in Table 3 (see also Table
B.1) and Table 4(see also Table B.2).

A8 7K M58 35 (R 5 R 22 8 S A WL AR 3 NI R4

If condensation, immersion or other methods are used to expose the specimens to
moisture , details of the procedures and exposure conditions used shall be included in
the exposure report.

AN R eSS, RBTECH AN TR SIS Fr BEAT NI, VEAR IR DL A B R A AR R 2
ANEAR T T

Table 3 and Table 4 also describe exposure conditions in which the relative humidity is
controlled.
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FIHFRARIFERIR 1 45 il AE X 100 8 1) % 3 2% AT

Table B.1 and Table B.2 describe exposure conditions in which humidity control is not
required.

RBAMNIKB.2 IR 7 AN AR E 2 5 251

NOTE The relative humidity of the air can have a significant influence on the photodegradation of
polymers.

e AR BE 20 SRS W A B = A EE R AE

4.5.2 Relative-humidity control equipment

4.5.2 HXHE B ) B

For exposures where relative-humidity control is required, the location of the sensors
used to measure the humidity shall be as specified in ISO 4892-1.

1 F i BRI IR LI, 00 P A% S 1) 2 o 75 222 IR 1S04:892- 1/ I E S it
4.5.3 Spray system

4.5.3 B RG

The test chamber may be equipped with a means of directing an intermittent water
spray onto the fronts or backs of the test specimens under specified conditions. The
spray shall be uniformly distributed over the specimens.

R BRI 25 1, IR AR 75 B2 38— M € [ () dME e e AT T 2 T AT 7K W8 25 1) 3
B W5 N A AN e

The spray system shall be made from corrosion-resistant materials that do not
contaminate the water employed.

bR 2% 90 L 24 A FHY R JE8 e e s D7 060 438 P 7K k5 % o

The water sprayed onto the specimen surfaces shall have a conductivity below 5 puS/cm,
contain less than 1 pg/g dissolved solids and leave no observable stains or deposits on
the specimens.

MR T R T 7K, HoAR SRR T5 0 S/em, SABHAERAKT1Lg/g, AR
REAEEG BB T B TS iR )

Care shall be taken to keep silica levels below 0,2 pg/g. A combination of deionization
and reverse osmosis can be used to produce water of the desired quality.

R RS AR T 0.2png/g. S5G £ T USRS E A E R AT H Y B AR K
4.6 Specimen holders

4.6 FEiLEE

Specimen holders may be in the form of an open frame, leaving the backs of the
specimens exposed, or they may provide the specimens with a solid backing. They shall
be made from inert materials that will not affect the results of the exposure, for example
non-oxidizing alloys of aluminium or stainless steel.

Brass, steel or copper shall not be used in the vicinity of the test specimens. The backing
used might affect the results, as might any space between the backing and the test
specimen, particularly with transparent specimens, and shall be agreed on between the
interested parties.

PR ZRE LRGN, BN s T2 E,  sgnilde frdg b — N EA R . M
B IS TEAD R 2 DL R 2 ik fMNAEE R, Bl indR SRR & B El AR B,
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PUAT B SAS BEAE I Py BT o A S 5 RE BEE I, 45 308 2 )R] g
ASaEE, RRARIEERWRE, HEABIMRITEE.

4.7 Apparatus to assess changes in properties

4.7 TPOrERE R R E

If an International Standard relating to the determination of the properties chosen for
monitoring the changes in properties exists (see, in particular, ISO 4582), the apparatus
specified by the International Standard concerned shall be used.

U SR B A A O I P PR Be A I IR PRI B AE. CRFAI)Z 1S0 4582) , HFEA K
1 B v A B Y B

5 Test specimens

Make reference to ISO 4892-1. Z%1S0 4892-1.

6 Exposure conditions

6.1 Radiation

Unless otherwise specified, control the irradiance at the levels indicated in Table 3 (see
also Table B.1) and Table 4 (see also Table B.2). Other irradiance levels may be used
when agreed on by the interested parties.

BRAESIARE, 4233 M ARAR RS0 4 IR EAT 42 ). SRS AH 5007 [F) S S 0 N
A LA FH At P R A5 20

The irradiance, and the pass band in which it was measured, shall be included in the
exposure report.

A SR S5 2 A S A N P Y B B 2 A S AR AR T

6.2 Temperature

6.2 IS

6.2.1 Black-standard and black-panel temperature

6.2.1 FEBRIHE LA BRI B

For referee purposes, Table 3 and Table B.1 specify black-standard temperatures. For
normal work, blackpanel thermometers may be used in place of black-standard
thermometers (see Table 4 and Table B.2).

T AIEH, R3ILRBAGE | BIRHEIRE . @EIRET, BHGRE T BiriE
IR TAE

The black-panel temperatures specified in Table 4 and the black-standard temperatures
specified in Table 3 are those most commonly used, but have no relationship to each
other. Therefore, test results obtained with the two tables might not be comparable.
5w I B E « BARHEIRE 2 e R4 SR 3T A UL, H N IR 4 R
BRI, A5 S 2R IR 2 A 0 45 SR 05wl B

NOTE 1 If a black-panel thermometer is used, the temperature indicated will be 3 °C to 12 °C
lower than that indicated by a black-standard thermometer under typical exposure conditions.
If a black-panel thermometer is used, then the panel material, the type of temperature
sensor and the way in which the sensor is mounted on the panel shall be included in the
exposure report.

WL WA BB, B RENAE3-12°C o IX AN RE N 2K T A R ARIR A T
)RR R A o AIRAE R T RRAGIR BE T, N RO | TR AR AR AL 5 DL AR A
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FERR L 222 i 07 AR ILAEAR 15 o

NOTE 2 If higher temperatures are used as specified in Table 3 and Table 4 for special exposures,
the tendency for specimens to undergo thermal degradation will increase and this might affect
the results of such exposures.

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

2 X TRPIRE B R 7 ] BIR3 LA S R AT i i, 16 Fr 32 TR AR B HoR 2
BN IS 2 i 4 R T B — RE I

AR AR 5T NPT Rl B2 2 A T A8 R AR A PR

If water spray is used, the temperature requirements apply to the end of the dry period.
If the thermometer does not reach a steady state during the dry period after the short
water-spray part of the cycle, check whether the specified temperature is reached
during a longer dry period, and consider using this longer dry period.

R BRI 55, e SRS T R e fE o B T SRR AR PR o R T 1 7K
FZlE TS, BETAREE MR, AT U MK — R R ] e
VR TIEBIRE IR L, I8 BB AR A — UM B

NOTE 3 During the water-spray part of the cycle, the black-standard or black-panel temperature
will be close to that of the water used.

3 PEMRLARE KIS, AR AR B R R KL -

NOTE 4 The additional measurement of a white-standard/white-panel temperature with a
white-standard/white-panel thermometer in accordance with ISO 4892-1 gives important
information on the range of surface temperatures of differently coloured test specimens.

4 KT bR/ AR EE T E bR/ SR B B R LA RSO 4892-1, Hibrikrh 45
TRTARBERE A AR R E R G

6.2.2 Chamber air temperature AKX SIEE

Exposures can be run either with the chamber air temperature controlled at a specified
level (see Table 3 and Table 4) or allowing the air temperature to find its own level (see
Table B.1 and Table B.2).

T 1] DAFESR € AOBRIG A 22 UL S8 4 T AT AT DA Fo VR IR EE E 3 R ISR 2
NOTE The possible specimen surface temperature has as its lower limit the temperature of the
air surrounding the specimens (i.e. the chamber temperature) and as its upper limit the
black-standard temperature specified. It is assumed that the actual specimen temperature lies
somewhere between these two limits.

T A IE G Py 2R B A A B R B AR R BRAEL, B ) SRR R O e B BRAR .
AR SR AR 6 1 i BE A T X AR 2 1)

6.3 Relative humidity of chamber air R 2 S KB E

Exposures can be conducted either with the relative humidity controlled at a specified
level (see Table 3 and Table 4) or allowing the relative humidity to find its own level
(see Table B.1 and Table B.2).

2 7 1] LAPESR € A BRI A 22 UMD B S5 4 T BEAT AT DA Fo VR 4 SR TR 1 3l
HAE

Table 3 — Exposure cycles with temperature control by black-standard thermometer

R 3 ARG THE HIIR B B ZALERR
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(BST)a
Method A — Exposures using daylight filters (artificial weathering)
Irradianceb e p
ack-stand-
Broadband . _| Chamber Relative
Cysla Exposure period| (300 nmto Narrowband | ard tempera temperature | humidity
No. (340 nm) ture oC
400 nm) W/(m2-nm) oC %
W/m2
. llgi?:ijg 602 0,51+ 0,02 65+ 3 38+3 50 10¢
g 60+2 0,51 + 0,02 — — —
spray
Method B — Exposures using window glass filters
Irradiance
Broadband aels starid- Chamber Relative
roadban : N
Cycle Exposure period (300 t Narrowband |ard tempera temperature | humidity
No L0 (420 nm) ture o
400 nm) W/(m2-nm) oC c %
W/m?2 me-nm
2 Continuously dry 50+2 1,10 £ 0,02 65+3 38+3 50 + 10¢c
3 Continuously dry 50+2 1,10 + 0,02 1003 65 +3 20+ 10

NOTE 1 The # tolerances given for irradiance, black-standard temperature and relative humidity
are the allowable fluctuations of the parameter concerned about the given value under
equilibrium conditions. This does not mean that the value may vary by plus/minus the amount
indicated from the given value.

WL BRI e, BRI DL R B I S P AR N e ARG, TR
FAEPEEN o AHIXIF AR 1 IZAME AT LU FE €A B EAT 0 /s i

NOTE 2 For exposures in which the chamber temperature and humidity are not controlled (see
Table B.1), it could be useful to report the measured values of both in the exposure report.

T2 RIGAH IR LA IR AN P, K 2 B N 2R A R A S AR i o2+ A T
a This table gives the conditions for exposures conducted with daylight filters (method A) and
with window glass filters (method B) using a black-standard thermometer, whereas in Table 4
temperature control is by means of a black-panel thermometer.

BEFR TR AR SR A, e H DG S DA AAE 1 SRR IR T B SR AR 0 AT
SR R AT A R A B T SRR B2 1

b The irradiance values given are those that have historically been used. In apparatus capable of
producing higher irradiances, the actual irradiance might be significantly higher than the stated
values, e.g. up to 180 W/mz2 (300 nm to 400 nm) for xenon-arc lamps with daylight filters or 162
W/mz2 (300 nm to 400 nm) for xenon-arc lamps with window glass filters.

o H A R AR N 2 O B 2 A T B0 o B P AR R B e, HLSePrAR I BT RE RN B T
SEAE, BIAnAE T H 6 JE AR AT A #108W/m* (300-400nm) BUAEFH T & 7 9581 JE
WAl iEF]162w/m* (300-400nm)

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

X TR EERSUREIA B, HEFF 60+ 10%RH

6.4 Spray cycle 5% A A

The spray cycle used shall be as agreed between the interested parties, but should
preferably be that in Table 3 (or Table B.1) for method A and Table 4 (see also Table B.2)
method A.

M% 55 Ji I 22 BRI AH 5 5 TRl R, (B BE & & 3R 3R 41 1Y 5 1A

6.5 Cycles with dark periods
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6.5 FRHE A

The conditions in Table 3 and Table B.1 (see also Table 4 and Table B.2) are valid for
continuous presence of radiant energy from the source. More complex cycles may be
used. These could include dark periods that might involve high humidity and/or the
formation of condensate on the surfaces of the specimens.

FIMEBLM KA, & TEEICHRI RS . EONERIEH RN, R AE
e AERT I 10 SIS ] SR/ s i R R T T Rl 4 K

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

report.
S 2 137 2 5] Ao I 27 3P e 3 e
W TT 2 N 240, A A S AR A5 AR R s Hh A
Table 4 — Exposure cycles with temperature control by black-panel thermometer
(BPT)
Method A — Exposures using daylight filters (artificial weathering)
Irradiance?

P Broadband Black-panel Chamber Relative
ycle Exposure period (300 nm to Narrowband temperature | temperature | humidity
No. (34‘0 mn] oC °C 0/

400 nm) W/(m2nm) 0
W/m2 ménm
i 'fﬁofnﬁll?\?f:i" 60+2 0,51 + 0,02 63+3 38+3 50 + 10b
= 602 0,51 + 0,02 == s =
spray
Method B — Exposures using window glass filters
Irradiance3
cvele Broadband Black-panel Chamber Relative
I!:I’ Exposure period | (300 nm to Narrowband | tepperature | temperature | humidity
2o (420 nm) og °oC 04
400 nm) W/(m2nm)
W/m2
5 Continuously dry 50+2 1,10 £ 0,02 63+3 38+3 50 + 10b
6 Continuously dry 50+2 1,10 £ 0,02 89+3 65+3 20+ 10

NOTE 1 The # tolerances given for irradiance, black-panel temperature and relative humidity are
the allowable fluctuations of the parameter concerned about the given value under equilibrium
conditions. This does not mean that the value may vary by plus/minus the amount indicated from
the given value.

WL BRI W 2E, BRI DL R B S P AR N e (ARG, TR
FAEPEEN o AHIXIF AR 1 IZAME AT LU FE €A B EAT 0 /s i

NOTE 2 For exposures in which the chamber temperature and humidity are not controlled (see
Table B.2), it could be useful to report the measured values of both in the exposure report.a The
irradiance values given are those that have historically been used. In apparatus capable of
producing higher irradiances, the actual irradiance might be significantly higher than the stated
values, e.g. up to 180 W/mz2 (300 nm to 400 nm) for xenon-arc lamps with daylight filters or 162
W/mz2 (300 nm to 400 nm) for xenon-arc lamps with window glass filters.

25 O HR R BB 2 8 2 1 REE P AR e e A B v, s PRiR R B T R e v Tk
SEAE, Bl T Hob JE SR N IA #108W/m* (300-400nm) #1777 3B I 98 1)
Wl iEF|162w/m* (300-400nm)

b For materials sensitive to humidity, the use of (65 + 10) % RH is recommended.
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XTI ERUR A RL, HEFE A 60+ 10%RH

6.6 Sets of exposure conditions

6.6 ZHFMFKIBLE

Table 3 (see also Table B.1) and Table 4 (see also Table B.2) lists various sets of
conditions for exposures conducted with daylight filters (method A) and those
conducted with window glass filters (method B).

FIMRATTHI W T AL H G IE A % B SRS 10 2 A Ve SR A

If no other exposure conditions are specified, use cycle No. 1 (BST control) or cycle No. 4
(BPT control).

AN BT E A E A AT, 1 A 01 204,

Table 3 specifies three exposure cycles in which the black-standard temperatures are
controlled (for additional cycles, see Table B.1). In Table 4 (for additional cycles see
Table B.2), black-panel temperatures are given.

3w 7 EAR SN 32 . R4 (A BINB.2) A T RARIR .
The black-panel temperatures specified in Table 4 and Table B.2 and the black-standard
temperatures specified in Table 3 and Table B.1 are the ones most commonly used, but
have no relationship to each other. The exposure results might therefore not be
comparable.

I I BAOIRLE « BARHEIRE 2 e R4 SR 3T A UL, H & R 4 R
BRI, A5 P S 2R IRt 2 A 0 45 SR 05wl B

Black-standard thermometers may also be used instead of black-panel thermometers to
ensure that the temperature requirements in Table 4 and Table B.2 are met. However, in
this case the actual temperature difference between the different types of thermometer
shall be determined and the temperature measured by each shall be used as the
equivalent set point temperature to compensate for the differences in the thermal
conductivity between the two thermometer types.

SEARUR BT AT DAI SR B AR TSI B A R TR SR e R4 LA SR B.2 o R, IR R A
LT BRI DAyl B8 T 25 AN () 71 36 8 SE o ik B2 ) s 22 2R R, 3 ELASEE P P 8 B2 o 0
B2 A5: 7] 150 T FH RADR AR BRI AN [ B 5 B2 o R 3 R 22 e S RS R i 22

7 Procedure

7.1 General

7.1 @

[t is recommended that at least three test specimens of each material evaluated be
exposed in each run to allow statistical evaluation of the results.

— ARV L2 A3 RS, VP G REAT Gt VRO

7.2 Mounting the test specimens

7.2 ZERE A

Attach the specimens to the specimen holders in the equipment in such a manner that
the specimens are not subject 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.

T ImaEe A L e AR SO 2R b, B ORI AN BTN /g o B RAEEAN AR Py 72
AR X A A AT BRI AR IR TN, A SRe Tt -G A A &
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If desired, 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
exposure.

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.

RS, 2RI A T I E B BN AR A O LS, AR AR E) A) FANE
MR MARER — 85y, DLLCBUE ST 5 R ER 1, O TR E iR S A A 2 1R
(o A SI0 2 SN AR 22 B 11 5 DR A7 7E JR IR AL B HEACRE P BB HE

7.3 Exposure

Before placing the specimens in the test chamber, be sure that the apparatus is
operating under the desired conditions (see Clause 6). Programme the apparatus with
the selected conditions to operate continuously for the required number of cycles at the
selected exposure conditions.

7.3 ZH

FERAERN IR AT BT, N OR IS RAEEE &M Tigke (WER6E) . ML E S
e 8 B AT, BEA RN 2 PR FFIE E

Maintain these conditions throughout the exposure, keeping any interruptions to
service the apparatus and to inspect the specimens to a minimum.

Expose the test specimens and, if used, the irradiance-measuring instrument for the
specified period.

WURFREL, PR R IR A B[R I B

Repositioning of the specimens during exposure is desirable and might be necessary.
Follow the guidance in ISO 4892-1.

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

BRI 22 AR Wi R B B DAY AT 2 8 0 R B AN J S0 o AR e O 7 B I R DR Rk
FERTA6 ] 5 I AR o A0 2R e S R R A, Ny AN 452 e A TR R T
K, R BRSPS % B 16 2R B G As , ORI 1aAR 2R T BB ) S5 A A T — 2.
7.4 Measurement of radiant exposure BRE$EE)IE

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

W, 22 I RCAERR S TR DN R T T 52 B R R

When radiant exposures are used, express the exposure interval in terms of incident
radiant energy per unit area of the exposure plane, in joules per square metre (J/mz2), in
the wavelength band from 300 nm to 400 nm, or in joules per square metre per
nanometre [J/(m2-nm)] at the wavelength selected (e.g. 340 nm).

X TP BB, R R A I R R L, T B ARV I b AL TR BN SN O R
e R, B/

7.5 Determination of changes in properties after exposure
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7.5 ZALE 1R RAL KW 8
These shall be determined as specified in [SO 4582 in as far as possible. Other properties
may be used if agreed upon by all interested parties.
22 251S0 4582 AR KA E SE it . A e AR T RERIIE L N el 5l T E A A .
8 Exposure report
Make reference to ISO 4892-1.
8 kit
2% 1S0 4892-1
9.1 AFE Ak
A) RIS Fr 6 B AR DA ORI
B) EAYIULH, TRACERIS [B] . & I
C) FEEMIaEe & T VR R
A R AR A ARER R A T 1, a5 ol fe e i IXFIEOLN, R SEE = A 5T
FEAE S A B AR TS TR AR08 1 1) e B A .
9.2 2/ 1S0 4892 5 2,3 B 4 TR LMK, BE:
A ZAREEUSOGIERRE, A5
OB LLIOBIE RS
@y Al H Rtk
@A ERI, I RS2 B (4R AR CHL 2 I & 1 4 S i a8 D
@ZATFARA A B8 25 LA S O U ) A H i) 4
B) G SR RR / R B AT AR AR I B e XA, AR E RS e A A B
C) R, PUEAH IR RS
D) F gk AW EREAIA, A LT OB IR LUS R IS B
O FH BRI AR SR IIRE , LI E A A 275
@i I RS Fr 1 73 A R 1R P48 DA B A 72
@A 7K 5T Z5 I R, 5 7K B8 55 (R I K DA R S 75 7K 8 35 ey 4 8 1) 3R 10, Bl 1
T, ECE FN PSR A BOAOK I E RS S B 1ug/g, 5 m R #h sy
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E) FHIR IS 2 AR B i SO AR BT, B e S A AR
F) @, e h = E KRR
G) MG T REEMRS A,
9.3 AL
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