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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 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the r|ght to be represented on that commlttee International orgamza'uons governmental and
non-governme v v ional
Electrotechnical Commission (IEC) on all matters of electrotechnlcal standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tgsk of technical committees is to prepare International Standards. Draft Interpational Standards
adopted by [the technical committees are circulated to the member bodies for voting{Publication as an
International Standard requires approval by at least 75 % of the member bodies casting,avote.

Attention is flrawn to the possibility that some of the elements of this document;may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 4892-4 Was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 6, Ageing, chemical
and environinental resistance.

This second edition cancels and replaces the first edition (ISO4892-4:1994), which has been techn|cally
revised.

ISO 4892 cqnsists of the following parts, under the generalditle Plastics — Methods of exposure to laboratory
light sourcegq:
— Part 1: General guidance

— Part 2: Xenon-arc sources

— Part 3: Huorescent UV lamps

— Part 4: Qpen-flame carbon-arc lamps
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Plastics — Methods of exposure to laboratory light sources —

Part 4:

Open-flame carbon-arc lamps

1 $cope

This|part of ISO 4892 specifies methods for exposing specimens to open-flame carbon-arc |

pres
end-

The
(tem

Speq
mate

Gen

2 N

The
refer

bnce of moisture to reproduce the weathering effects that occur when materials” are expos
Lise environments in daylight or daylight filtered through window glass.

Specimens are exposed to filtered open-flame carbon-arc light under centrolled environment|
berature, moisture). Various filters are described.

imen preparation and evaluation of the results are covered inother International Standard
rials.

bral guidance is given in ISO 4892-1.

lormative references

bnces, only the edition cited applies. Fariundated references, the latest edition of the referencs

(incliding any amendments) applies.

ISO
unde

ISO

CIE

3 F

3.1
and

1582, Plastics — Determination of.changes in colour and variations in properties after exposu
r glass, natural weathering et laboratory light sources

1892-1:1999, Plastics — Methods of exposure to laboratory light sources — Part 1: General d

Publication No. 85;1989, Solar spectral irradiance

Principle

Spedimens of the materials to be tested are exposed to glass-filtered open-flame carbon-arc
0o-moisture continuously or in repetitive cycles.

following referenced documents are indispensable for the application of this document.

amps in the
ed in actual

Al conditions

5 for specific

For dated
pd document

'e to daylight

uidance

light, to heat

3.2

The exposure conditions may be varied by selection of:

a) the light filter;

b) the type of exposure to moisture/humidity;

¢) the length of exposure to light and moisture/humidity;

d) the temperature of the exposure;

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

The effect of moisture is usually produced by controlling the humidity of the air or by spraying the test
specimens with demineralized/deionized water or by condensation of water vapour onto the surfaces of the
specimens.
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3.3 The procedure may include measurements of the irradiance and radiant exposure at the surface of the

specimens.

3.4

the test specimens to provide a reference standard for comparative purposes.

3.5

It is recommended that a similar material of known behaviour (a control) be exposed simultaneously with

Intercomparison of results obtained from specimens exposed in different apparatus should not be made

unless an appropriate statistical relationship has been established between the devices for the particular
material tested.

4 Apparg

4.1 Labor

4.1.1 Open
mixture of rg
passed betw
carbon rods
by the manu
types of glas
open-flame
used, the re

4.1.2 Spec
Table 1 are
Publication N

Table 1 —T

T+

[

atory light source

-flame carbon-arc light sources typically use three or four pairs of carbon rods which cont
re-earth metal salts and have a surface coating of a metal such as copper. An“electric curre
een the carbon rods which burn, giving off ultraviolet, visible and infrared radiation. The pa
are burned in sequence, with one pair burning at any one time. Use the carbon rods recomme
facturer of the apparatus. The radiation reaching the specimens passes through glass filters. Tl
s filter are used in practice. Tables 1 and 2 show the typical relative-Spectral power distributidg
arbon-arc lamps with daylight and window-glass filters, respectively. When extended-UV filter
ative spectral power distribution shall meet the requirements of Table 3.

fral irradiance of open-flame carbon-arc lamps with «daylight filters (type 1):
typical of an open-flame carbon-arc lamp with glass_filters used to simulate daylight (see
0. 85:1989, Table 4).

ypical ultraviolet spectral power distribution-for open-flame carbon-arc lamps with day|
filters (type )P

hin a
Nt is
rs of
nded
hree
n for
5 are

The data in

CIE

ight

n

(A

+ wavelength in nm)

Typical distribution for open-flame
carbon-arc lamp with daylight
filters®

%

pectral passband CIE No. 85:1989, Table 4d.e

%

A < 290 0,05

290 < A < 320 2,9 5,4

320 < A\ < 360 20,5 38,2

360 < A\ < 400 76,6 56,4

To determine {|
spectral power
each passband

b The table gi
available to de

2 This table gives the irradiance.n the given passband, expressed as a percentage of the total irradiance between 290 nm and 40

he relative spectral power distribution for a specific daylight filter or set of filters for an open-flame carbon-arc lam
distribution must be measured from 250 nm to 400 nm. Typically, this is done in 2 nm increments. The total irradia
is then summed and divided by the total irradiance between 290 nm and 400 nm.

es typicaldata for an open-flame carbon-arc lamp with borosilicate-glass daylight filters. There is currently not enoug
elep a specification for the open-flame carbon-arc lamp with a daylight filter.

¢ For any individuatspectrat power gistribution, the tatcutatedpercentages for the passbands i this tabte witt sumtot00-9%:

D nm.
b, the
ce in

data

4 The data from Table 4 in CIE Publication No. 85:1989 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 cm of precipitable water vapour and a spectral optical depth of aerosol extinction of 0,1 at 500 nm.
These data are provided for comparison purposes only.

€ For the solar spectrum represented by Table 4 in 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.
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Table 2 — Typical ultraviolet spectral power distribution for open-flame carbon-arc lamps

with window-glass filters (type 2)5"'b

Typical distribution for open-flame
carbon-arc lamp
with window-glass filters®

Spectral passband

CIE No. 85:1989, Table 4
plus effect of window glass%€

(A = wavelength in nm) % %
A < 300 0,0
300 < A <320 0,3 <1
320 < X\ < 360 18,7 33,1
360X <200 810 66,0

a TH
400
spect
each

b Th
devel

¢ Fol

manu
used

4 Th
data
comp

¢ Fd
visibl

is table gives the typical irradiance in the given passband, expressed as a percentage of the total irradiance hetwe

ral power distribution must be measured from 250 nm to 400 nm. Typically, this is done in 2 nm increments/The to
passband is then summed and divided by the total irradiance between 290 nm and 400 nm.

e table gives typical data for an open-flame carbon-arc lamp with window-glass filters. There is curréntly’not enough d
pp a specification for the spectral power distribution.

any individual spectral power distribution, the calculated percentages for the passbands infthis table will sum to 100
facturer of the carbon-arc apparatus for the spectral power distribution data for the particular carbon arcs and wind

e data from Table 4 in CIE No. 85:1989 plus the effect of window glass was determined by multiplying the CIE No. 8
by the upper and lower transmission ranges typical for window glass used in~the USA and Europe. These data 3
arison purposes only.

I the CIE No. 85:1989 plus window glass data, the UV irradiance between300 nm and 400 nm ranges from 7,7 % to
e radiation ranges from 89,4 % to 92,3 %, expressed as a percentage‘ofithe total irradiance between 300 nm and 80

En 290 nm and

m. To determine the irradiance in each passband for an open-flame carbon-arc lamp with a specific set of window-glass filters, the

al irradiance in

ata available to

%. Contact the
ow-glass filters

:1989, Table 4,
re provided for

10,6 % and the
D nm.

Table 3 — Ultraviolet spectral power distribution for open-flame carbon-arc lamp
with extended<VV filters (type 3)2P°

U7

Spectral passband Minimum?® Maximum® CIE No. 85:1989, Table 4%¢€
(A = wavelength in nm) % % %
A < 290 4.9
290 < A < 320 2,3 6,7 54
320 < X < 360 16,4 24,3 38,2
360 < A\ < 400 68,1 80,1 56,4

a TH
To dg
powe)
wave

b Th
lamp
The

signiff
varie:

is table gives the irradiancesin the given passband, expressed as a percentage of the total irradiance between 250 n
termine whether a spgtcific filter or set of filters for an open-flame carbon-arc lamp meets the requirements of this tal

distribution must e, measured from 250 nm to 400 nm. Typically, this is done in 2 nm increments. The total irrg
ength passband/s.thén summed and divided by the total irradiance from 250 nm to 400 nm.

le minimum_and’maximum limits in this table are based on 24 spectral power distribution measurements with open-flg
with filtefs from different production lots and of various ages, used in accordance with the recommendations of thg
hinimum.and maximum limits are at least three sigma from the mean for all the measurements. Open-flame carbon
cantiamounts of short-wavelength UV radiation between 250 nm and 280 nm. The intensity of this short-waveleng|
With the age and initial transmission properties of the extended-UV filters used, as well as the composition of the c4

m and 400 nm.
le, the spectral
diance in each

me carbon-arc

manufacturer.
arc lamps emit
h UV radiation
rbon rods. The

com

1L £ il . rada oo o bhaha a-nraduction lat nad-bhabas B34 torarc
SHO-O e CatBoRToaSay-Yary-BetweeRProautHoR St ARt B CtwWe e ahthattters:

¢ 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 power distribution, the percentages calculated for the passbands in this table will sum
to 100 %. For any individual open-flame carbon-arc lamp with extended-UV filters, the calculated percentage in each passband shall fall
within the minimum and maximum limits given. Test results can be expected to differ if obtained using open-flame carbon-arc apparatus in
which the spectral power distributions differed by as much as that allowed by the tolerances. Contact the manufacturer of the carbon-arc
apparatus for specific spectral power distribution data for the carbon-arc lamp and filters used.

4 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 provided for comparison purposes only.

€ For the solar spectrum represented by Table 4 in 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 between 290 nm and 800 nm.
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4.1.3 Spectral irradiance of open-flame carbon-arc lamps with window-glass filters (type 2): The data in

Table 2 are t

ypical of an open-flame carbon-arc lamp with window-glass filters.

4.1.4 Spectral irradiance of open-flame carbon-arc lamps with extended-UV filters (type 3): The data in
Table 3 are required for an open-flame carbon-arc lamp with extended-UV filters. A typical example of a suitable

type 3 filter is

that commonly known as Corex 70580,

4.1.5 The following factors can affect the spectral power distribution of open-flame carbon-arc lamps.

a) Differences in the composition and thickness of the filters can have large effects on the amount of
short-wavelength UV radiation transmitted.

b) The agelng of filters on exposure to the carbon-arc radiation can cause a significant reduction in the>short-
wavelength UV transmitted by the filter, resulting in a reduction in the short-wavelength UV in the“filfered
radiation. Ageing of the filters can be influenced by the composition of the glass.

¢) Accumulation of dirt or other residues on the filter can affect the filter transmission properties.

d) Differenges in the composition of the metallic salts used in the carbon rods can affeetthe spectral ppower
distributipn.

4.2 Test ghamber

The test chamber contains a specimen frame, with provision for passing ait over the specimens for temperature

control.

The frame rptates about the central axis of the carbon-arc holder. A typical frame diameter is 96 cm. Qther

frame diamgters may be used if mutually agreed upon by.all interested parties. The specimens shdll be

mounted directly on the frame or mounted in holders attached to the frame. The frame may be vertidal or
inclined.

The upper apd lower carbon rods, as well as the filters, shall be installed in accordance with the instructiops of

the manufacturer of the apparatus.

The apparatyus shall be fitted with equipnient for programming exposure cycles within the operational limjts of

the apparatys.

4.3 Radiometer

When a radipmeter is used;-it'shall comply with the requirements outlined in ISO 4892-1:1999, Subclause §.1.7.

4.4 Thermometer

The black-standard-erblack-panethermemeterused-shall-comply—with—therequirementsferthese—devices

given in ISO 4892-1.

4.5 Moisture

45.1 General

The test specimens shall be exposed to moisture in the form of water spray, condensation or high humidity.

1) Corex 7058 is an example of a suitable product available commercially. This information is given for the convenience of
users of this part of ISO 4892 and does not constitute an endorsement by ISO of this product.

© 1SO 2004 — All rights reserved
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4.5.2 Relative-humidity control equipment

The test chamber shall be equipped with means to control the relative humidity. If required, the humidity of the
air passing over the test specimens shall be controlled at an agreed value and measured by suitable
instruments inserted into the test chamber and shielded from the lamp radiation.

4.5.3 Spray system

The test chamber shall be equipped with a means of directing an intermittent water spray onto the fronts or
backs of the test specimens under specified conditions. The spray shall be uniformly distributed over the
speqgimens—Hhe—spray-systerm—shalt-bemadefrom—corrosion-resistant-materials-that-donet-eonfaminate the

watef employed.

Distilled or demineralized water (with a conductivity below 5 uS/cm) may be used. The water shall leave no
obsdrvable stains or deposits and the solids content should therefore preferably be less than 1 pg/g. In addition
to digtillation, a combination of deionization and reverse osmosis can be used to praduce water of|the required
quality.

A spray system designed to cool the specimen by spraying the back surface-of‘the specimen or the specimen
backing may be required when the exposure programme specifies periods of condensation.

4.6 [Specimen holders

Spegimen holders may be in the form of an open frame, leaving)the back of the specimen exposed| or they may
provide the specimen with a solid backing. They shall be made from inert materials that will not gffect the test
results, for example non-oxidizing alloys of aluminium orstainless steel. Brass, steel or copper shal| not be used
in the vicinity of the test specimens. The backing usedimay affect the results, as may any space [between the
backing and the test specimen, particularly with ttansparent specimens, and shall be agreed on [between the
intergsted parties.

4.7 [Apparatus to assess changes“in-properties

The ppparatus required by the International Standards relating to the determination to the propertigs chosen for
monitoring (see also 1ISO 4582) Shall be used.

5 Test specimens
Refer to ISO 4892-1:

It is fecommended that at least three test specimens of each material to be evaluated be exposed in each test
to allow statistical evaluation of the results.

| D s
6 Testconditrons

6.1 Temperature

6.1.1 Black-standard/black-panel temperature

For referee purposes, it is recommended that black-standard temperatures be used. However, black-panel
temperatures are widely used for open-flame carbon-arc lamp apparatus. In the case of the black-panel
temperature, 63 °C £ 3°C is typically used. If a black-panel thermometer is used, then the type of
thermometer, the way in which it is mounted on the specimen holder and the selected temperature of operation
shall be stated in the exposure report. If a water spray is used, the temperature requirement applies to the end
of the dry period.
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