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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

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

The main task of technical committees is to prepare International Standards. Draft International 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 a vote. 

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. 

Amendment 3 to ISO 4586-2:1997 was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee 
SC 11, Products. 
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High-pressure decorative laminates — Sheets made from 
thermosetting resins — 

Part 2: 
Determination of properties 

AMENDMENT 3: Lightfastness 

Page 1 

Add the following normative references to Clause 2: 

ISO 4892-1:1999, Plastics — Methods of exposure to laboratory light sources — Part 1: General 
guidance 

ISO 4892-2:1994, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc 
sources 

ISO 9370:1997, Plastics — Instrumental determination of radiant exposure in weathering tests — General 
guidance and basic test method 

CIE Publication No. 85:1989, Solar spectral irradiance 

Update the normative references already cited in Clause 2 as follows: 

Replace ISO 4586-1:1995 by ISO 4586-1:1997 (same title). Note, however, that this amendment is 
intended to be used not only in conjunction with ISO 4586-1:1997 but also in conjunction with 
Amendment 3 to ISO 4586-1:1997 (ISO 4586-1:1997/Amd.3:2002). 

Replace ISO 6506:1981 by ISO 6506-1:1999, Metallic materials — Brinell hardness test — Part 1: Test 
method. 

Page 26 

Replace Clause 16 “Resistance to colour change in xenon-arc light” by the following clause: 

16 Lightfastness 

16.1 Method A 

16.1.1 Principle 

A test specimen taken from the laminate under test is exposed to daylight simulated by the filtered light of one 
or more xenon-arc lamps. The effect on the colour of the specimen, at a specified radiant exposure, is 
assessed by the contrast between the exposed and unexposed portions of the test specimen. The radiant 
exposure is determined both instrumentally and by assessing the effect on blue wool references which are 
exposed simultaneously. 
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Daylight spectral distribution is specified since decorative laminates may, in certain applications, be exposed 
to direct daylight through open windows. 

16.1.2 Apparatus 

16.1.2.1 Test device, as specified in ISO 4892-1 and ISO 4892-2, equipped with: 

 one or more xenon-arc lamps, filtered to provide a spectral energy distribution which closely 
approximates to that of solar irradiance as described in CIE Publication No. 85:1989, Table 4, and 
ISO 4892-2:1994, Subclause 4.1.1, method A; 

 stainless-steel specimen holders, in the form of an open frame, which provide the test specimens with a 
solid backing; 

 a black-standard thermometer as specified in ISO 4892-1; 

 a photoelectronic sensor (radiometer) of one of the types specified in ISO 9370 to measure the irradiance 
and the radiant exposure at the specimen surface in the wavelength range 300 nm to 400 nm, or at 
340 nm. 

16.1.2.2 Conditioning chamber, maintained at a temperature of (23 ± 2) °C and a relative humidity of 
(50 ± 5) %. 

16.1.2.3 Viewing enclosure, having a matt interior colour corresponding approximately to Munsell N5. It 
shall be equipped with an artificial light source, located at the top, simulating average north sky daylight (e.g. 
tungsten-halogen incandescent lamps) and generating a colour temperature of (6 500 ± 200) K and at least 
800 lux at the surface of the specimen. The viewing enclosure shall be placed in a position where the 
surrounding lighting conditions will not affect the visual assessment of the specimen. 

16.1.3 Test specimen 

One test specimen shall be prepared in accordance with ISO 4892-1. It shall be representative of the laminate 
to be tested, be cut to the size required for the specimen holder used, and be appropriate for the method of 
assessment after exposure. 

16.1.4 Procedure 

The test specimen and a set of blue wool references 5, 6 and 7 (as specified in ISO 105-B02) shall be 
exposed simultaneously. Blue wool references 5 and 7 are included to provide confirmation that wool 
reference 6 has degraded to the specified degree of contrast. 

Using opaque stainless-steel covers, shield approximately one-half of both the test specimen and the set of 
blue wool references. 

Carry out the test in accordance with ISO 4892-2 under the following operating conditions: 

 irradiance at the test specimen surface in the wavelength range 300 nm to 400 nm: (60 ± 3) W/m2; or at 
wavelength 340 nm: (0,5 ± 0,03) W/m2; 

 black-standard temperature: (65 ± 3) °C; 

 relative humidity: (50 ± 5) %. 

Discontinue the exposure when the contrast between the exposed and unexposed portions of blue wool 
reference 6 is equal to grade 4 on the grey scale, as defined in ISO 105-A02 (see NOTE 1). 

Measure and record the radiant exposure (over 300 nm to 400 nm, or at 340 nm). 
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Remove the test specimen from the apparatus, take off the cover, and leave the specimen for (24 ± 2) h in 
dark conditions in the conditioning chamber (16.1.2.2) to prevent extraneous darkening and/or photochromism 
(see NOTE 2). 

NOTE 1 Although the use of blue wool references is no longer the preferred method of measuring radiant exposure 
(see ISO 4892-2:1994), the method is still in common use and is therefore permitted. Once sufficient data have been 
collected, the end-point of the test will be defined by the level of radiant exposure. 

NOTE 2 Extraneous darkening and/or photochromism are due to the shock effect of accelerated exposure, and are not 
characteristics of natural exposure. Keeping the specimens in dark conditions for 24 h allows recovery from these effects. 

16.1.5 Assessment of specimen and expression of results 

Place the test specimen in the viewing enclosure (16.1.2.3). 

Examine the surface of the test specimen with the naked eye, corrected if necessary, at a distance of 
approximately 50 cm for any change in colour, assessing the contrast between the exposed and unexposed 
portions of the test specimen in terms of a grade on the grey scale in accordance with ISO 105-A02. 

The lightfastness of the test specimen is expressed in terms of the contrast being greater than, equal to or 
less than grade 4 on the grey scale. 

16.1.6 Test report 

The test report shall include the following information: 

a) a reference to this part of ISO 4586; 

b) the name, type and nominal thickness of the product; 

c) details of the apparatus used; 

d) the irradiance at the test specimen surface; 

e) the radiant exposure; 

f) the exposure time; 

g) the lightfastness of the specimen; 

h) any deviation from the method specified; 

i) the date of the test. 

16.2 Method B 

16.2.1 Principle 

The test assesses the effect on the colour of a test specimen of exposure to a filtered xenon-arc light source 
having a frequency range approximating to sunlight through window glass. 

It is not intended to show the resistance to continuous exposure to outdoor weathering conditions. 

16.2.2 Materials 

16.2.2.1 White petroleum jelly. 
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16.2.3 Apparatus 

16.2.3.1 Suitable xenon-arc test apparatus, as specified in ISO 4892-1 and ISO 4892-2, capable of 
providing radiant energy closely approximating to sunlight, with a spectral bandpass of 280 nm to 800 nm and 
with appropriate filtering to simulate daylight through window glass. The apparatus shall incorporate a system 
for mounting specimen holders at an equal radial distance from the centre of the light source and revolving 
them around the light source so as to provide equal radiant exposure. 

16.2.3.2 Specimen holders, suitable for the test apparatus, and incorporating a mask to cover half of the 
exposed face of the test specimen. 

16.2.3.3 Overhead white fluorescent lights, with bulb(s) positioned parallel to the line of sight and 
providing an intensity of 800 lux to 1 100 lux at the specimen surface. 

16.2.3.4 Conditioning chamber, maintained at a temperature of (23 ± 2) °C and a relative humidity of 
(50 ± 5) %. 

16.2.4 Standardization of apparatus 

Calibration, maintenance and filter changes shall be strictly in accordance with the equipment manufacturer's 
recommendations. 

The calibration wavelength for the xenon unit shall be 420 nm. 

16.2.5 Test specimen 

The test specimen shall be of the size specified for the test apparatus being used. The length of the specimen 
shall be in the machine direction of the laminate. 

Condition the specimen for at least 48 h prior to the test at a temperature of (23 ± 2) °C and relative humidity 
(50 ± 5) %. 

16.2.6 Procedure 

Mount the test specimen in a specimen holder (16.2.3.2) so that approximately one-half of the specimen is 
exposed to the light source, the other half being covered by the mask. Fill all the specimen holders, utilizing 
blanks if necessary, and keep them filled during the whole of the test, in order to maintain correct air-flow 
conditions through the test chamber. 

Carry out the test under the following operating conditions: 

Table 1 — Operating conditions 

Parameter Setting Tolerance 

Total irradiance 279,0 kJ/m2 ± 2,0 kJ/m2 

Irradiance level 1,10 W/m2 ± 0,03 W/m2 

Black-panel temperature 70 °C ± 3 °C 

Dry-bulb temperature 50 °C ± 3 °C 

Wet-bulb temperature 39 °C ± 1 °C 

Conditioning-water 
temperature 20 °C ± 3 °C 

Duration of exposure 72 h ± 1 % 

Power adjustment Automatic To maintain steady irradiance levels, allowing for 
ageing of xenon burners and solarization of filters 
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NOTE 1 The setting of the wet-bulb temperature in relation to the dry-bulb temperature is designed to maintain a 
relative humidity of (50 ± 5) %. 

NOTE 2 All test parameters should be maintained as close as possible to the required settings. 

The black-panel thermometer shall be mounted at the same distance from the light source as the test 
specimen. The black coating shall be maintained in good condition in order to achieve as accurately as 
possible the black-body temperature of the panel. 

At the conclusion of the specified exposure period, remove the test specimen from its holder and allow it to 
condition at room temperature for a period of 24 h. 

After this conditioning period, examine the specimen within 4 h by placing the specimen on a horizontal 
surface under the inspection lights (16.2.3.3) and viewing it at an eye-to-specimen distance of 750 mm to 
900 mm, and at an angle of 45° to 75° from the horizontal plane. Rotate the specimen on the horizontal 
surface and view it from all directions. Direct sunlight or other light sources which might accentuate or 
minimize the visual effect shall be avoided. 

If a difference in appearance is evident between the exposed and unexposed areas of the test specimen, coat 
the surface of the specimen with a thin film of white petroleum jelly (16.2.2.1) and re-examine it. If the 
difference persists, report the difference as a colour change; if it disappears, report it as a change in surface 
finish. 

16.2.7 Expression of results 

Express the result of the examination in accordance with the following rating scale: 

Rating 5: No change in colour or surface finish 

Rating 4: A slight change in colour or surface finish visible only at certain viewing angles and 
directions 

Rating 3: A moderate change in colour or surface finish that is just visible at all viewing angles and 
directions 

Rating 2: A marked change in colour or surface finish that is very evident at all viewing angles and 
directions 

Rating 1: Surface blistering and/or cracking 

16.2.8 Test report 

The test report shall include the following information: 

a) a reference to this part of ISO 4586; 

b) the name, type and nominal thickness of the product; 

c) details of the apparatus used; 

d) the lightfastness of the specimen, expressed in accordance with 16.2.7; 

e) any deviation from the method specified; 

f) the date of the test. 
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