BS 2782 : Part 5 : Method 540A :1977
ISO877-1976

UDC 678.5/.8 : 678.01 : 620.193.6 : 535.683.1 : 535-202.3

British Standard Methods of testing

Plastics

Part 5. Optical and colour properties

Method 540A. Determination of resistance to change
upon exposure under glass to daylight

[1SO title: Plastics — Determination of resistance to change upon exposure under glass to light]

Méthodes d’'essai des matiéres plastiques
Partie 5. Caractéristiques optiques et de couleur

Methode 540A. Détermination de la résistance au changement sous exposition sous verre

a la lumiére du jour

Prifverfahren fur Kunststoffe
Teil 5. Optische und Farbeigenschaften

Verfahren 540A. Bestimmung des Anderungswiderstandes bei Tageslichtbestrahlung unter Glas

IMPORTANT NOTE. Before reading this method it is essential to read the foreword, general introduction and instructions

to BS 2782, issued separately.
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Foreword

This British Standard is identical with 1SO 877-1976 ‘Plastics — Determination of resistance to change upon exposure

under glass to daylight’.

Method 540A replaces method 507A published in the 1970 edition of BS 2782. Method 540A differs from method 507A
in that, in addition to changes in colour, changes in other properties of the material are also determined.

An alternative drawing of the exposure case and rack is included as a national appendix as this drawing has been shown
in the UK to be more useful than the ISO drawing if it is required to construct a case.

Terminology and conventions. The text of the International Standard has been accepted as suitable for publication,
without deviation, as a British Standard. Certain terminology and conventions are used, however, that are not strictly
appropriate in a British Standard, and attention is therefore drawn to the following.

Wherever the words ‘International Standard’, relating to this publication, appear, they should be interpreted as

‘British Standard’.

The comma has been used throughout as a decimal marker. In British Standards it is current practice to use a full point

(full stop on the baseline) as the decimal marker.

Cross references. For each of the following references to International Standards that are given in the text, there is an
appropriate British Standard either published or awaiting finalization of an ISO draft; these are as listed below.

Reference to International Standard

ISO/R 105/1-1959 Test for colour fastness of textiles —
First series

Part 2 Grey scale for assessing change in colour

1ISO 291 Plastics — Standard atmospheres for
conditioning and testing™®

1SO 2579 Plastics — Instrumental evaluation of colour
difference™

1SO 3557 Plastics — Recommended practice for spectro-

photometry and calculation of colour in CIE systems”
ISO 3558 Plastics — Assessment of the colour of near-

Appropriate British Standard

BS 1006 : 1971 Methods for the determination of the
colour fastness of textiles to light and weathering

BS 2662C : 1961 Geometric grey scale for assessing the
effect on the pattern in fastness testing

BS 2782 Methods of testing plastics
Foreword, general introduction and instructions : 1975
(See note)

(See note)

BS 2782 Methods of testing plastics

white or near-colourless materials* Part 5 Optical and colour properties

Method 530A : 1976 Determination of yellowness index
Method 530B : 1976 Determination of the colour of
near-white or near-colourless materials

NOTE. It is expected that these will be implemented in BS 2782 without deviation.

*At present at the stage of draft.
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1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies procedures for
determining changes in colour and in mechanical or other
properties of plastics upon exposure under window glass to
daylight. The effects of weathering influences such as wind
and rain are excluded.

2 REFERENCES

ISO/R 105/1, Tests for colour fastness of textiles — First
series.

ISO 291, Plastics — Standard atmospheres for conditioning
and testing.1)

I1SO 2579, Plastics — Instrumental evaluation of colour
difference.?)

ISO 3557, Plastics — Recommended practice for spectro-
photometry and calculation of colour in CIE systems.2)

I1SO 3558, Plastics — Assessment of the colour of near-
white or near-colourless materials.2)

3 PRINCIPLE

3.1 Specimens of the plastic to be tested are exposed to
daylight together with means of assessing the radiation
dosage. These may comprise :

3.1.1 Physical standards which change in colour upon
exposure to daylight, the degree of colour change indicating
the radiation dosage.

3.1.2 Instrumental means of measuring daylight intensity
and integrating this to give the radiation dosage over a
period.

3.2 Changes in colour of the specimens after exposure are
determined by visual or instrumental comparison with
unexposed specimens stored in the dark.

1) At present at the stage of draft. (Revision of ISO/R 291-1963.)

2) At present at the stage of draft.
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3.2.1 Visual comparison is made using the ISO grey scale
(see 4.3.1) which comprises pairs of grey patterns for
determining the degree of contrast between exposed and
unexposed specimens.

3.2.2 Instrumental methods may be used to determine the
colour difference between exposed and unexposed
specimens.

3.3 Changes in mechanical and other properties may be
determined by applying appropriate tests to the exposed
specimens and to the material before exposure or to un-
exposed specimens stored in the dark.

3.4 The main cause of change of properties of plastics
exposed to sunlight is radiation in the near ultra-violet
range (300 to 400 nm). The spectral quality and intensity
of solar radiation at the earth’s surface vary with climate,
location, season and time of day. For this reason, except
for exposures covering whole numbers of years, time of
exposure is not a suitable parameter by which to assess the
severity of solar radiation. If plastics are to be compared, it
is preferable to expose them at the same time and place,
under conditions approximating those expected in service.

4 APPARATUS

4.1 Exposure case

The exposure case shall consist essentially of an open-
bottomed box covered with a framed lid of glass and
containing a removable rectangular rack for carrying the
test specimens and standards. The rack shall rest upon a
supporting screen made of wire cloth, and ventilating holes
covered with wire mesh made from corrosion-resistant
material shall be provided in the upper side of the exposure
case.

An example of the apparatus is given in figures 1 and 2.
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The exposure case shall be situated in the open facing the
equator, It shall be so supported on legs that its lower front
edge is approximately 760 mm from the ground, unless a
greater distance is necessary to avoid any undesirable
effects of contact with plant growth during the period of
exposure. The lid, rack and screen shall all be inclined at
45° to the horizontal. Any angle other than 45° shall only
be used by agreement between the interested parties.

NOTE — The inclination of 45° is adopted as a conventional value
for use in all latitudes.

It is known that a significant amount of ultra-violet radiation is
received by scattering from the sky in directions around the zenith.
If it is desired that the specimens receive more of the scattered ultra-
violet radiation, an inclination less than 45° to the horizontal may
be specified.

The exposure case shall be so placed that no obstruction in
an easterly, southerly or westerly direction in the northern
hemisphere or in an easterly, northerly or westerly direc-
tion in the southern hemisphere subtends an angle of more
than 20° with the horizontal at the centre of the case. No
obstruction in a northerly direction in the northern
hemisphere or in a southerly direction in the southern
hemisphere shall subtend an angle of more than 70° with
the horizontal at the centre of the case.

41.1 Lid

The lid of the exposure case shall consist of a framed sheet
of good quality flat glass 3 mm thick, uniformly
transparent and without defects, and having a transmittance
of approximately 90 % at 370 nm and throughout the
visible region of the spectrum and a transmittance of less
than 1 % at 300 nm and shorter wavelengths. To maintain
these characteristics it is usually necessary to replace the
glass at intervals of not more than 2 years.

The lid shall be spaced 75 mm from the rack carrying the
specimens to ensure adequate ventilation, and its un-
obstructed area shall be greater than that of the rack to
avoid shading. The lid shall fit snugly and symmetrically
into the case.

NOTE — For testing very thick specimens, care shall be

taken that the spacing from the glass is not unduly reduced.

4.1.2 Rack

The removable rack shall consist of horizontal wooden
battens attached at each end to side frames, as shown in
figure 1. The battens shall be so arranged that there is an
airspace 50 mm wide between them.

A series of flaps made from an inert material may be
hinged to the battens so that part of each specimen is
covered.

NOTE — The material used and the holder design shall take account
of the need to minimize heat build-up in the specimen.

* 1J/m2=1Ws/m2= cal/m2 =

. v

1 -4
5 X 10”7 Langley

The rack shall fit snugly into the exposure case with the
lower surface resting immediately on the upper surface of
the wire screen.

4.1.3 Wire screen

The screen shall be made from corrosion-resistant woven
wire cloth with mesh aperture about 0,16 mm.

It shall be supported on arectangular frame, removable for
cleaning, which fits snugly into the exposure case.

4.2 Means of determining exposure stage

One of the following is required according to the method
selected.

4.2.1 Blue dyed wool standards No.1 to No. 7, as
specified in 1SO/R 105/1, Part 11 (see also the annex to the
present International Standard), and grey scale (see 4.3.1).

4.2.2 Other physical standards as agreed between the
interested parties.

4.2.3 Instrumental means of measuring radiation dosage
under the glass as defined in 4.1.1, comprising a photo-
receptor system connected to an integrating device to in-
dicate the total energy received over a given period.

The photo-receptor system shall be sensitive to radiation
received over a solid angle similar to that over which
radiation is received by the test specimens. The spectral
response of the photo-receptor system shall be known and
shall be flat throughout the spectral region utilized (see
4.1.1). The system to be used shall be agreed between the
interested parties.

The instrument shall be calibrated in suitable units such as
joules per square metre (J/m2)*. The calibration shall hold
both for parallel incident radiations (sunlight) and diffuse
radiation (clear or cloudy sky) and shall not be affected by
variations in light intensity or temperature.

NOTES

1 Research is proceeding in certain countries on the spectral res-
ponse required to give the best estimate of daylight in relation to
its effect on plastics. It is known that for some materials the short-
wave end of the ultra-violet range is particularly important, but it
is not possible at present to recommend a particular spectral
response.

2 For the physical standards of light dosage (blue dyed wool
standards), the spectral response is determined by the choice of
the particular dyestuffs used.

3 If desired, means of measuring the temperature in the exposure
case may be provided.
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