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INTERNATIONAL STANDARD

ISO 4586-2 : 1988 (E)

Decorative high-pressure laminates (HPL) — Sheets
based on thermosetting resins —

Part 2

Determination of properties

1 Scope and field of application

This part|of ISO 4586 specifies the methods of test for deter-
mination | of the properties of decorative high-pressure
laminated sheets as defined in clause 3. These methods are

primarily | intended for testing the sheets specified in
I1ISO 458611.

2 References

1ISO 48, Vwlcanized rubbers — Determination of hardness
{Hardness between 30 and 85 IRHD).

IS0 62, Rlastics — Determination of water absorption

ISO 4586{1, Decorative high-pressure laminatées \(HPL) —
Sheets based on thermosetting resins — Part 1. Specification.

ISO 4892| Plastics — Methods of exposure'to laboratory light
sources.

1SO 6506 Metallic materials — Hardness test — Brinell test.

3 Defjnition

For the purpose “of“this part of ISO 4586, the following defi-
nition appliess

4 Thickness

4.1 Principle

Measurement/of ‘the thickness using a micrgmeter or a diat
gauge indicator.

4.2 Apparatus

Thickness gauge (ratchet-type micrometer| or dial gauge
indicator), having two flat parallel measuring surfaces of
diameter at least 6 mm and capable of being rgad to 0,01 mm.
When the thickness of a decorative laminatet sheet is being
measured, the two surfaces shall exert a prgssure of 10 to
100 kPa upon each other.

4.3 Test specimen

The specimen shall be the sheet under test, a$ received.

4.4 Procedure

Check the gauge for accuracy and then determine the thickness
of the sheet to the nearest 0,02 mm. It is recpmmended that
the thickness should be measured at a minimum of four points
and at a distance of at least 20 mm from the edge of the sheet.

45 Test report

The test report shall include the following infqrmation:

a) a reference to this part of 1ISO 4586:

decorative-high-pressure laminated sheet: A sheet con-
sisting of layers of fibrous sheet material (for example paper)
impregnated with thermosetting resins and bonded together by
means of heat and a pressure of not less than 5 MPa*, a layer
or layers on one or both sides having decorative colours or
designs,

Decorative high-pressure laminated sheet as defined in this part
of ISO 4586 is made from core layers impregnated with
phenolic resins and a surface layer or layers impregnated with
aminoplastic resins (mainly melamine resins).

* 1MPa = 1 MN/m2

b) the name and type of product;
c) all values measured;

d) the location of the points at which measurements were
made;

e) any deviation from the specified test method;

f) the date of the test.
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b Appearance
5.1 Surface defects

5.1.1 Principle

Inspection of sheets for surface appearance under standardized
conditions of lighting and viewing.

5.1.2 Apparatus

5.2.3 Procedure

Place the sheet under test concave side up on a flat surface.
Measure the departure between the straightedge and the con-
cave surface of the laminate at various positions.

5.2.4 Test report
The test report shall include the following information :
a) a reference to this part of ISO 4586;

b) the name and type of product;

5.1.2.1 Horizontal inspection table, of height approxi-
mately 700 mm and large enough to accommodate the largest
shests to be inspected.

5.1.2.2 Overthead white fluorescent lights, of colour
temperature approximately 5 000 K and giving an intensity of
800 to 1 000 Ix over the whole area of the largest sheets to be
inspected. A gonvenient distance of the lights from the inspec-
tion table is approximately 1,5 m.

5.1.3 Test specimen

The test specimen shall be the sheet under test, as received.

5.1.4 Procedure

Place the sheet, decorative face uppermost, on the inspection
table. Wipe i free of any loose contamination, if necessary,
with a soft doth. Inspect it from the distance required by
1SO 4586-1 for defects such as smudges, smears, finger-prints,
scratches, fofeign particles, damage or any other form  of
blemish evident within the decorative surface.

The inspector|shall have normal vision, corrected if necessary.
No magnifying glass shall be used in viewing the\sheet.

5.1.5 Test report

The test repoit shall include the following information :
a) a referpnce to this part of\ISO 4586;
b) the name and type of product;
c) thevi

ing distance and any defects observed;

d) any dqviation'‘from the specified test method;

c) the maximum warp, in millimetres;
d) any deviation from the specified test. method;

e) the date of the test.

6 Resistance to surface wear

6.1 Principle

The test measures/the-ability of the decorative surface of the
sheet under test to"resist abrasive wear-through to the sub-
layer. Abrasion/is"achieved by rotating a specimen|in contact
with a pair of loaded cylindrical wheels covered with abrasive
paper. The.wheels are positioned so that their cylingirical faces
are eqaidistant from the specimen’s axis of rotatipn but not
tangential to it. As they are turned by the rotating| specimen,
they abrade an annular track on the specimen’s syrface. The
number of revolutions of the specimen required fo cause a
defined degree of abrasion is used as a measure of rgsistance to
surface wear.

6.2 Materials

6.2.1 Calibration plates of rolled zinc sheet| having a
thickness of 0,8 £ 0,1 mm and a Brinell hardness|of 48 + 2
when tested in accordance with ISO 6508, except that the bali
diameter shall be 5 mm and the load 360 N.

6.2.2 Abrasive paper strips, of width 12,7 mm jand length
about 160 mm, having the following composition :

a) paper of grammage 70 to 100 g/mZ;

b) powdered aluminium oxide having a particlg size such
that it will pass through a sieve of aperture 100 im and re-
main on a sieve having an aperture of 63 um;

e} theda

5.2 Warping

5.2.1 Apparatus

Straightedge, of 1 000 mm length, with micrometer (see
figure 1).

5.2.2 Test specimen

The test specimen shall be the sheet under test, as received,
stored in the conditions recommended by the manufacturer.

2

o adhesive backing toptomal—————

6.2.3 Double-sided adhesive tape, only required if the
abrasive paper has no adhesive backing.

6.3 Apparatus

6.3.1 Testing machine consisting of the following items (see
figure 2).

6.3.1.1 Specimen holder, in the form of a disc (7) which
rotates in a horizontal plane at a frequency of 58 to 62 r/min
and to which the test specimen (6) can be clamped flat (4/5).
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6.3.1.2 Abrasive wheels (3): two cylindrical rubber-covered
wheels of width 12,7 mm and diameter 50 mm which rotate
freely about a common axis. The curved surface of the wheels,
to a depth of 6 mm, shall be of rubber (2) of hardness 50 to 565
IRHD when tested according to ISO 48. The inside faces of the
wheels shall be 50 to 55 mm apart, and their common axis shall
be 20 mm from the vertical axis of the specimen holder. The
wheels shall be positioned symmetrically in a plane containing
the axis of the specimen holder.

6.3.1.3 Holding and lifting device (8) for the abrasive

ISO 4586-2 : 1988 (E)

Clamp a zinc plate (see 6.2.1) in the specimen holder (see
6.3.1.1), operate the suction device {see 6.3.1.5), and abrade
the zinc plate for 500 revolutions. Wipe the zinc plate clean and
weigh to the nearest 1 mg. Replace the abrasive paper on the
wheels with unused strips from the same batch, clamp the
same zinc plate in the specimen holder, lower the abrasive
wheels and operate the suction device. Abrade the zinc plate
for a further 500 revolutions, then wipe it clean and reweigh it
to the nearest 1 mg. Its foss in mass shall be 130 + 20 mg.

Any batch of abrasive paper which causes a loss in mass of
the zinc plate outside this permitted range shall not be used for

wheels, rso—eonstructed—that—each—wheelexeris—a—feree—of
5,4 + 0)2 N on the test specimen.

6.3.1.4 | Revolution counter.

6.3.1.5 [Suction device, so fitted that two nozzles are over
the abraded section of the specimen under test. One nozzle
shall be [situated between the wheels, the other diametrically
oppositd. The centres of the nozzles shall be 77 mm apart and 1
to 2 mm from the surface of the test specimen. When the
nozzles are closed, there shall be a vacuum of 1,5 to 1,6 kPa.

6.3.2 Conditioning chamber, with a standard atmosphere
of 23 +(2 °C and relative humidity (50 = 5) %.

6.4 Test specimens

Each tegt specimen shall be a piece of the sheet under test(
shaped 1o fit the type of clamping device used. It will usually-be
a disc of|diameter about 130 mm, or a square of about 120 mm
with its torners rounded to give a diagonal of about 130"'mm,
and it wiill usually have a hole of diameter 6 mm.jnlits centre.
Three specimens shall be prepared.

6.5 Pieparation of test specimens-and abrasive
paper

Clean the surface of the test spetimens with an organic solvent
which i§ immiscible with water;” for example 1,1,1-trichloro-
ethane. Precondition the test specimens and the abrasive strips
for at ldast 72 h in the conditioning atmosphere (see 6.3.2)
before testing.

6.6 Procéedure

testing.

6.6.3 Abrasion of test specimen

Perform the test immediately aftérremoval of the test specimen

and calibrated abrasive paper-from the prg
mosphere.

Prepare sufficient abrasive wheels for the test
unused abrasive paper. Fit two wheels to the
the revolution counter to zero.

conditioning at-

using previously
machine and set

Clamp the specimen in the holder, ensuring that its surface is

flat. Lewer the abrasive wheels on to the speci
suction device and allow the specimen to rot
specimen for wear after each 25 revolutions
abrasive paper for clogging with abraded parti
abrasive paper if it becomes clogged, or after
whichever happens first.

Continue the test in this way until the initial |

Mmen, operate the
hte. Examine the
hnd examine the
tles. Replace the
500 revolutions,

vear point (IP)} is

reached. Record the number of revolutions andl resume the test

until the final wear point (FP} is reached. Reco
revolutions again.

The initial wear point (IP) is that point at whig
recognizable wear-through of the print, patt
coating or solid paper appears and the sub-la
posed in each of four quadrants. The sub-lay
terns is the background on which the patte:
plain colours it is the first sub-layer of differej

The final wear point (FP) occurs in the cas

rd the number of

h the first clearly
brn, plain colour
yer becomes ex-
r for printed pat-
n is printed; for
ht colour.

b of a patterned

laminate when about 95 % of the pattern ig removed in the

abraded area, and in the case of a plain coloy
an underfayer of a different colour is exposed
of the abraded area.

r laminate when
pver about 95 %

6.6.1 Preparation of abrasive wheels

Bond a strip of preconditioned abrasive paper (see 6.2.2) to
each of the rubber-covered wheels using either the adhesive
backing, if present, or the double-sided adhesive tape (see
6.2.3), in such a way that the cylindrical surface is completely
covered, but without any overlapping of the abrasive paper
[see figure 2, (1}].

6.6.2 Calibration of abrasive paper

Prepare two abrasive wheels with unused strips of abrasive
paper from the batch to be used for testing (see 6.6.1).

6.7 Expression of results

The wear resistance, expressed in revolu
specimen is given by the formula

IP + FP
2

tions, for each

The wear resistance of the sample under test shall be the
average of the values obtained on the three test specimens,
rounded to the nearest 50 revolutions.
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6.8 Test report

The test report shall include the following information :
a) a reference to this part of ISO 4586;
b) the name and type of product;

c) the wear resistance, in revolutions, of the sample under
test;

d) any deviation from the specified test method;

Measure the thickness of each specimen as specified in
clause 4, but at the centres of its four edges (dy, dy, d3, d4)
and with the external edge of the micrometer anvil approxi-
mately 5 mm from each edge. Mark the measuring points so
that subsequent measurements can be made in the same
places.

Place the specimens in the vessel of boiling distilled water
(7.2.3). Take care to prevent the specimens from making con-
tact over any substantial area with one another or with the
vessel.

e) the daJe of the test.

7 Resistance to immersion in boiling water

7.1 Principle

The effect of immersion in boiling water for 2 h is determined
by the increasg in mass and thickness of a test specimen and by
noting the ocqurrence of any blistering or delamination.

The test is geperally in accordance with 1ISO 62, except for a
longer period ¢f immersion in the boiling water and the require-
ment for thickness measurements.

7.2 Appargtus

7.2.1 Balange, accurate to 1 mg.
7.2.2 Oven, |capable of being controlled at 50 + 2 °C.
7.2.3 Vessel, containing boiling distilled water,
7.2.4 Vessel, containing distilled water at 23 + 2'°C.

7.2.5 Desicdator.

7.2.6 Micrometer, thickness gauge.

7.2.7 Suitable heating apparatus (for example electric hot-
plate).

7.2.8 Specimen holder, to hold specimens vertically during
immersion and prevent contact with other specimens or the
vessel.

After 2 h + 5 min, remove the specimens fromthe boiling
water and allow to cool for 15 + 5 min in thervéssel|of distilled
water maintained at 23 + 2 °C (7.2.4). Take“thenm from the
water and remove all surface water with)aclean dfy cloth or
with filter paper. Weigh the speciméns again to the nearest
1 mg (mass my) within 1 min of taking them from the water.

Determine the thickness of €ach test specimen to fhe nearest
0,01 mm at the same points-as before (dg, dg, d7, dg).

Examine each test specimen visually for change in appearance.

7.5 Expression of results

The boiling water absorbed by each test specimen isgiven, as a
percentage by mass, by the formula

M2 7™M 100
my

where
mq is the mass of the specimen before immers[:n;
m, is the mass of the specimen after immersion.

The percentage increase in thickness at the measuring points of
each test specimen is given by the formulae

ds — dy

7 x 100

dg — d
62 x 100, etc.
dy

where

7.3 Test specimens

Each test specimen shall be 50 £ 1 mm square, the thickness
of the sheet, and cut in such a way that no appreciable heat is
generated and the edges are free from cracks. Cut edges shall
be smooth. Three specimens shall be used.

7.4 Procedure

Dry the three test specimens for 24 + 1 h in the oven (7.2.2),
controlled at 50 + 2 °C, allow to cool in the desiccator (7.2.5)
to 23 + 2 °C, and weigh each specimen to the nearest 1 mg
{mass m,).

dy, dy, dyand d, are the thicknesses measured before im-
mersion;

dgs, dg, d7 and dg are the thicknesses measured after im-
mersion.

The percentage by mass of boiling water absorbed by the
sample under test shall be the average of the values obtained
on the three test specimens.

The percentage increase in thickness of the sample under test
shall be the average of the twelve values obtained at the four
measuring points on all three specimens.

.
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7.6 Test report

The test report shall include the following information:
a) a reference to this part of 1SO 4586;
b) the name and type of product;

c) the average percentage increase in mass of the three
specimens;

d} the average percentage increase in thickness of the

ISO 4586-2 : 1988 (E)

8.2.3 Urea-formaldehyde adhesive, containing approxi-
mately 15 % filler, or-an adhesive with equivalent performance.

8.3 Apparatus

8.3.1 Cast cylindrical aluminium or aluminium alloy
vessel, without a lid, the bottom of which has been machined
flat. It shall have an external diameter of 100 £ 1,5 mm and an
overall height of 70 = 1,56 mm. The wall thickness shall
be 2,5 + 0,5 mm and the base thickness 2,5 *35 mm.

threq specimens;

e) the effect on the surface of the specimens expressed in
accoldance with the following rating scale:

gree 5: No visible change.

gree 4: Slight change of gloss and/or colour, only
visible at certain viewing angles.

gree 3: Moderate change of gloss and/or colour.
gree 2: Marked change of gloss and/or colour.
gree 1: Blistering and/or delamination.

f) dny deviation from the specified test method;

g) the date of the test.

8 Resistance to dry heat

8.1 Principle

A specimen taken from the sheet under test,»bonded to wood
chipboald to simulate service conditions) is subjected to dry
heat by [contact with a vessel of defined heat capacity, initially
at 180 °[ but cooling during the 20 min of contact. Resistance
to the t¢st conditions is assessed)by visual examination.

The test is intended to determine the suitability of decorative

laminatgd sheets for ‘use in kitchens where contact with
moderately hot cooking utensils is to be expected.

8.2 Matetials

8.3.2 Heat source, for heating the vessel (see 8.3.1) uni-
formly.

8.3.3 Suitable inorganic heat-insulating board, of
thickness about 2,5 mm and 150-mm square. Asbestos cement
shall not be used.

8.3.4 Thermometer| range —5 °C to +25p °C.
8.3.5 Fixed frame, to hold the specimen flat.

8.3.6 Stirrer.

8.4 Test specimen

The test specimen shall be prepared by uni
piece of the sheet under test to the wood chi
using the specified adhesive (see 8.2.3).| One specimen
230 £ 5 mm square shall be used. The bondgd specimen shall
be preconditioned for at least 7 days at|23 £ 2 °C and
(50 = 5) % relative humidity before being used for the test.

For materials of thickness greater than 2 , the effect of
bonding the specimen is insignificant and the|test may be con-
ducted with the specimen resting in close fontact with the
chipboard. This technique is also acceptable fpr routine quality
control testing of laminates less than 2 mm thick. However, in
cases of dispute, laminates less than 2 mip thick shall be
bonded to chipboard.

8.5 Procedure

Fill the vessel {see 8.3.1) with glycerol tristearafte (see 8.2.1). Fix
the thermometer (see 8.3.4) centrally in the vgssel with its bulb
about 6 mm from the bottom. Raise the tefnperature of the
glycerol tristearate to approximately 185 °C, i

to—time—Tra
tO—HHRe—-af

8.2.1 Glycerol tristearate or any other material of similar
specific heat which will produce the same result. To minimize
health and safety risks, metal blocks can be used if it can be
shown that similar results will be obtained.

NOTE — The same glycerol tristearate or other material may normally
be used for at least twenty tests, but if it has been heated to a
temperature above 200 °C, or in case of dispute, fresh material should
be used.

8.2.2 Fine-faced wood chipboard, 230 £ 5 mm square, 18
to 20 mm nominal thickness with a tolerance of +0,3 mm,
density 650 to 700 kg/m3 and moisture content (9 + 2) %.

8.3.3) and allow the temperature to fall to 180 + 1 °C, stirring
continuously.

Immediately place the vessel of hot glycerol tristearate on the
surface of the test specimen and allow to stand for 20 min
without further stirring.

At the end of this period, remove the vessel and allow the
specimen to cool for a period of 456 min. Examine the specimen
for surface disturbance, for example blistering, crazing,
discolouration or loss in gloss visible to the naked eye, cor-
rected if necessary, allowing the light to fall on the specimen at
various angles of incidence.
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8.6 Test report

The test report shall include the following information:
a) a reference to this part of ISO 4586;
b) the name and type of product;

¢c) the effect on the surface of the specimen expressed in
accordance with the following rating scale:

Degree 5: No visible change.

test. The edges shall be free from cracks and shall be made
smooth with fine abrasive paper or cloth. Machining and
abrading operations shall be slow enough to avoid heating the
material appreciably.

Twelve test specimens shall be tested, six of them with their
major axes parallel to the machine direction of the fibrous sheet
material (for example paper} from which the sheet has been
made, and six with their major axes at right angles to the
machine direction. Three specimens from each direction shall
be used for the low humidity test and three for the high
humidity test.

Degree|4: Slight change of gloss and/or colour, only
visible 3t certain viewing angles.

Degree(3: Moderate change of gloss and/or colour.
Degree(2: Heavy change of gloss and/or colour.
Degree|1: Surface distortion and/or blistering.

d) any dgviation from the specified test method;

e) the date of the test.

9 Dimeniional stability at elevated
temperatures

9.1 Principle

The test measures the lateral dimensional changes of
specimens from the sheet under test over an extreme range of
relative humidities at elevated temperatures.

9.2 Apparatus
9.2.1 Oven,|capable of being controlled at 70:%"2 °C.

9.2.2 Conditioning chamber, with. an’ atmosphere of
relative humidity within the range 90 % to 95 % and a
temperature of 40 + 2 °C.

NOTE — This [relative humidity,-Occurs at a temperature of 40 °C
in equilibrium | above a saturatéd solution of sodium tartrate
[(CHOHCOONa},-2H,01.

9.2.3 Conditioning’chamber, with a standard atmosphere
of23 £ 2°C |and relative humidity (50 £ 5) %.

NOTE — If the machine direction is not known, €arry|out flexural
strength tests at various angles. The highest value'will Gsually be given
by the test specimen cut parallel to the machine direction.

Before making the first measurements, all specimens shall
be kept for 4 days in a standard-atmosphere of |23 + 2 °C
and (50 + 5) % relative humidity:

9.4 Procedure

Make all measurements of length to the nearest 0,02 mm with
the test specimen vertical in the jig (see 9.2.5), the lgwer end in
contact with the bedplate and the upper end in contgct with the
foot of the dial gauge (see 9.2.4). When any test gpecimen is
measured. for the second time, take care to ensure that it is
located/in the jig in the same relative position as when it was
first.measured. Make all measurements within % min after
removal from the conditioning atmosphere.

9.4.1 Dry heat test

Measure the length of each of the six specimens and then place
them in the oven (see 9.2.1) controlled at 70 + 2[°C. At the
end of 24 h, remove them and allow them to cool [fo ambient
temperature in the desiccator (see 9.2.6) for 1 h. Again
measure the length of each specimen.

9.4.2 High humidity test

Measure the length of each of the six specimens and then place
them in the conditioning chamber (see 9.2.2) at 40 + 2 °C and
relative humidity within the range 90 % to 94 %. After
96 + 4 h, remove each specimen, wipe it free of sufface water
with a cloth, and again measure its length.

9.5 Expression of results

9.2.4 Bedplate and mounted dial gauge, or other ap-
paratus capable of measuring to an accuracy of 0,02 mm.

9.25 Rigid jig, for holding the specimen straight during
measurement. A typical jig is shown in figure 3.

9.2.6 Desiccator, of suitable size.

9.3 Test specimens

Each test specimen shall be 140 £ 0,8 mm long,
12,7 + 0,4 mm wide and of the thickness of the sheet under

Calculate the change as a percentage of the initial length of
each specimen.

Calculate the mean percentage change for each of the four sets
of three test specimens, to the nearest 0,05 %.

Calculate the combined dimensional change for each direction
of the sheet. It is the sum of the average absolute dimensional
changes in each of the low and high humidity tests if the
movements are in opposite directions. If they are in the same
direction, the larger of the two average changes shall be taken
as the combined dimensional change. The absolute figure shall
be reported.
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Example (using test specimens in one direction only}:

Dry heat test

ISO 4586-2 : 1988 (E)

10.2 Apparatus

10.2.1 Conditioning chambers, maintaining the following

three atmospheres:
20 + 2 °C, relative humidity (32 £ 3) %
20 £ 2 °C, relative humidity (90 £+ 3} %
23 + 2 °C, relative humidity (60 = 5) %

10.2.2 Means for measuring lengths of 200 mm to the

nearest 0,06 mm

Mean to
Test specimen 1 2 3 nearest
0,05 %
iti th
m,:‘; leng 139,77 139,85 139,83
fr::;l,length 139,26 139,22 13924
Chaphge in length
98NS 061 0,63 -0,59
Ch:Lge(%) -0,36 -0,45 -0,42 -0,4
High humidity test
Test specimen 4 5 6 Mean
Initial length
i 139,88 139,80 139,83
ingdl length
g leng 140,33 140,21 140,31
in length
Crapaeinleng® 045 +0,41 +0,48
Change (%) +0,32 +0,29 +0,34 +0,3

The movements in the two tests are in opposite-directions;
therefofe, the combined dimensional change\is equal to
(0,3 +10,4) % = 0,7 %.

9.6 Test report

The tedt report shall include the following information:
a) |a reference to this part.of 1SO 4586;
b) |the name and type’of product;

c) [the combined dimensional change for the machine
diregtion;

d) [the_‘combined dimensional change for the cross-
madhine direction;

10.3 Test specimens

Four test specimens approximately) 2560 mm

directions of the fibrous sheet material (f

x 50 mm shall be

r example paper)

cut from the sheet under test(n/both the n;’[schine and cross-

from which the sheet wasimanufactured. If t
not known, they may, be determined as

ese directions are
specified in 9.3.

Measuring marks shall-be made on the decgrative face of the

specimens approximately 200 mm apart and
end.

10.4 Procedure

P25 mm from each

Precondition the specimens for 7 day§ in a standard
atmosphere of 23 + 2 °C and (60 + 5) % relative humidity.

Measure the distance between the marks on

Il eight specimens

to the nearest 0,06 mm with the specimens Jaid out flat.

Keep four specimens, two cut in the length

ise and two in the

crosswise direction, for 7 days at 20 + 2°¢ and (32 £ 3) %

relative humidity.

Keep the remaining four specimens for 7 days at 20 +2°C and

(90 + 3) % relative humidity.

Remeasure the distance between the markg

as before within

1 min after removal from the conditioning aimosphere.

10.5 Expression of results

Calculate the change in measured length of ¢
percentage of the initial measured length.

Calculate the mean percentage change in m
each of the four pairs of specimens, to the

Calculate the combined dimensional change

Ach specimen as a

basured length for
hearest 0,05 %.

for each direction

e) any deviation from the specified procedure;

f) the date of the test.

10 Dimensional stability at 20 °C

10.1 Principle

The test measures the lateral dimensional changes of speci-
mens from the sheet under test due to changes of humidity
at 20 °C.

of the sheet. It is the sum of the mean absolute percentage
changes in each of the low and high humidity tests. The ab-

solute figure shall be reported.

10.6 Test report

The test report shall include the following in
a) a reference to this part of ISO 4586;
b) the name and type of product;

c) the combined dimensional change
direction;

formation:

for the machine
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d) the combined dimensional change for the cross-
machine direction;

e) any devi

f) the date

ation from the specified procedure;

of the test.

11 Resistance to impact by small-diameter

ball

11.1 Princip

A specimen frol

11.3.3 Support fixture (see figure 5), which clamps to the
shaft of the impact tester and provides a convenient mounting
of sufficient mass for the tester to be held at right angles to the
surface of the test specimen and to avoid recoil following the
release of the impact bolt.

11.3.4 Steel plate, having dimensions approximately
300 mm x 300 mm x 50 mm.

11.3.5 Hand lens, with approximately 6 x magnification
(optional).

the sheet under test is bonded to wood chip-

board to simulate service conditions and its decorative surface

is subjected to
end of a spring-
to cause visible
impact.

e impact of a 5 mm steel ball mounted at one
oaded bolt. The minimum spring force needed
damage is used as a measure of resistance to

11.2 Materials

11.2.1 High-q
20 mm nominal

uality fine-faced wood chipboard, 18 to
thickness with a tolerance of +0,3 mm, den-

sity 650 to 700 kg/m3 and moisture content (9 + 2) %.

measures the

impact resistance of the whole composite

Where the spej:\en is bonded to chipboard, the test actually

material, i.e. |
choice of chip
achieving good

inate, adhesive and substrate. The correct
board quality is therefore very important in
reproducibility with this test. In case of dispute,

the same test shall be carried out on chipboards from three dif-

ferent suppliers

11.2.2 Urea-formaldehyde adhesive, containing approxi-

mately 15 % fill

ler, or an equivalent.

11.2.3 Solutign of dye in alcohol, graphite-or.talcum, to
contrast with the colour of the sheet under test-{optional).

11.3 Appargtus

11.3.1

jected once ag

Impact tester (see figure 4), consisting of an impact

inst the surface under test by the release of a

bolt with a 5 m{w steel ball mounhted at one end, which is pro-

compression §

ring. The.'spring compression force before

release can be gdjusted continuously from 0 to 90 N by means
of a force-settir|g barrel (housing).

11.4 Test specimens

Test specimens shall be prepared by unifofmly bonding a piece
of the sheet under test to the wood (chipboard (see 11.2.1}
using the specified adhesive (see 11.2:2),"About ten sgecimens,
each 200 = 56 mm square, shallrbe’ prepared. Theg bonded
specimens shall be preconditioned for at least 7| days at
23 + 2 °Cand (50 + B) % relative humidity before bging used
for the test.

11.5 Calibration‘of the impact tester

Suspend the tester with the impact bolt pointing upwards so
that its longitudinal axis is free to hang vertically undgr gravity.

Set the force-setting barrel, which serves to vary the impact
force, \to zero on the scale. Compress the spring by g force F
(calibration force) using a suitable arrangement (for| example
weights in a scale-pan) suspended from the knob usedl to draw
back the impact bolt, ensuring that the bolt is clear pf the re-
tainer of the release unit.

Turn the force-setting barre! until the retainer of the release unit
is just in contact with the impact bolt. This positiopn can be
determined by increasing or decreasing the compresing force

very slightly to observe whether the retainer is just in contact.
Record the indicated force F, on the scale of the irfstrument
corresponding to the calibration force F,.

Repeat this calibration procedure for various values off F in the
range required, and draw a graph relating values of [the scale
reading F, to values of the calibration force F, (see figure 6 for
example).

The graph will be an approximately straight line which will not
pass through the origin, because a constant but undgtermined
force is exerted during the calibration procedure by the mass of

the impact bolt and any suspension arrangement (for fexample,
a mpaTﬂ—DTaWTmpasW i i rigin and

The N-m scale also provided on the tester is only to be used for
orientation, as the introduction of a non-linear scale involves
relatively great inaccuracies.

The compression spring is 100 mm long when released and has
a constant of 1962 + 50 N/m. It is compressed by drawing
back the impact bolt and is held in the loaded position by a re-
tainer which engages in the bolt. It is released to deliver the im-
pact blow by a release unit which withdraws the retainer.

11.3.2 Arrangement (for example a scale-pan and weights),
capable of being suspended from the impact bolt to exert a
compressive force on the spring.

parallell to the first line. This second line is the calibration graph
of the instrument and shall be used to correct every indicated
force F, employed in testing.

Prepare a new calibration graph after every 500 tests.

11.6 Procedure

The test shall be carried out in the laboratory atmosphere, and
in cases of dispute it shall be carried out at 23 + 2 °C.

Place the steel plate on a convenient rigid horizontal surface
and locate the test specimen on it with its decorative surface
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uppermost. Fix the impact tester in its support fixture, load the
tester, place the assembly on the test specimen and release the
impact bolt. Start preliminary tests with a spring force of 10 N
and increase by 5 N on each occasion to determine the
minimum spring force at which the surface of the specimen
shows damage due to impact stress.

Test at least five additional specimens for the final determi-
nation of the maximum force at which no damage occurs. For
this purpose, start with the spring force determined in the
preliminary test and reduce it in suitable stages, for example
1 N, after every five tests.

ISO 4586-2 : 1988 (E)

subjected to the impact of a steel ball which is allowed to fall
from a known height. Impact resistance is expressed as the
maximum drop height which can be achieved without incurring
visible surface cracking or producing an imprint greater than a
specified maximum diameter.

12.2 Materials

12.2.1 High-quality fine-faced wood chipboard, 18 to
20 mm nominal thickness with a tolerance of + 0,3 mm, den-
sity 650 to 700 kg/m3 and moisture content {9 + 2) %.

To makd the damage more easily visible, the surface of the
specimer) may be rubbed after the test with a solution of dye in
alcohol dr with graphite or taicum (depending on the colour of
the decorative surface). A magnifier with 6 x magnification
may also| be used.

The distgnce between points of impact shall be at least 20 mm
and betveen points of impact and the edge of the test
specimer} at least 30 mm.

Examine [the specimen for damage at the points of impact. For
the purppse of this test, damage is defined by the presence of
fine hairline cracks {which are frequently concentric), con-
tinuous ¢racks or flaking of the decorative surface. Indenta-
tions without cracks do not count as damage.

If the test is only conducted to determine whether the impact
strength [ of a material exceeds a limiting value, the test
specimer] shall sustain no damage after ten successive in-
dividual impact blows with the prescribed spring force.

11.7 Expression of results

Enter the results of the series of tests onto an.evaluation
diagram |(see figure 7 for example) in which they are sub-
divided fJnto “Test specimen not damaged”’ and “‘Test
specimer| damaged’’, for each value of spring‘force used. This
results i} a transition range in which(some specimens are
damaged and some undamaged. The_impact strength of the
material is the maximum value of the\spring force, in newtons,
for which no damage occurs in(a-series of five tests.

11.8 Test report
The test feport shall-in¢lude the following information :

a) reference 1o this part of 1SO 4586;

QO

b) tire name and type of product;

Where the specimen is bonded to chipboard,|the test actually
measures the impact resistance of the’whole composite
material, i.e. laminate, adhesive and ‘substrgte. The correct
choice of chipboard quality is therefore very important in
achieving good reproducibility with this test. injcase of dispute,
the same test shall be carried’out on chipboards from three dif-
ferent suppliers.

12.2.2 Urea-formaldehyde adhesive, conftaining approxi-
mately 15 % filler,“or an equivalent such as PVAc.

12.3 Apparatus

12.3.1')'Free-fall test apparatus, of the [type shown in
figure 8, or an equivalent which will produce the same results.

12.3.2 Polished steel ball, of mass 324 + 5,0g and
diameter 42,8 + 0,2 mm, having no damaged or flattened
areas on its surface.

12.3.3 Specimen clamping frame, conforming to figure 9.

12.4 Test specimens

The test specimens shall be 230 + 5 mm squafe. For laminates
of thickness less than 2,0 mm, the specimens s]hall be prepared
by uniformly bonding a piece of the sheet upder test to the
wood chipboard (see 12.2.1) using the specifigd adhesive {see
12.2.2). The bonded specimens shall be pre-cgnditioned for at
least 7 days at 23 = 2 °C and (50 £ 5) % relative humidity
before being used for the test.

For laminates of thickness » 2,0 mm and < B,0 mm, the ef-
fect of bonding the specimen is insignificant gnd the test may
be conducted with the laminate clamped in the frame in contact
with the chipboard.

¢} the impact strength, in newtons;
d) any deviation from the specified procedure;

e) the date of the test.

12 Resistance to impact by large-diameter
ball

12.1 Principle

A specimen from the sheet under test (bonded to wood chip-
board if specified) is covered with a sheet of carbon paper and

Laminates of thickness > 5,0 mm shall be tested clamped in
the frame without the chipboard support,

12.5 Procedure

The test shall be carried out in the laboratory atmosphere, and
in cases of dispute it shall be carried out at 23 + 2 °C.

Clamp the test specimen in the clamping frame and place the
assembly on the solid base of the free-fall test apparatus. Cover
the specimen with a sheet of carbon paper with its coated face
in contact with the decorative surface. Adjust the height scale
so that its base is touching the face of the test specimen.
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Position the electromagnet at any arbitrary height (the
specification limit for the material under test is a useful starting
point).

Place the steel ball on the energized electromagnet. Operate
the release mechanism so that the ball falls on the specimen,
catching the ball on the first rebound so that multiple impacts
do not occur.

Examine the impact spot. If cracking is evident, or the carbo'nn
imprint is greater than the diameter specified in ISO 4586-1,
lower the electromagnet and repeat the test. If no cracking is

g ’/

13.3 Test specimens

The test specimens shall be 120 £ 2 mm x 50 *+ 2 mm and
of the thickness of the sheet under test. The lengthwise direc-
tion of the specimen shall coincide with the direction of the
greatest change in dimensions as determined according to
clause 9 or 10. Two specimens shall be used.

13.4 Procedure

Precondition the test specimen for 48 h at 23 + 2 °C and

evident and the imprint is smaller than the specified diameter,
raise the electromagnet and repeat the test. The distance be-
tween points jof impact, and between points of impact and the
edge of the tgst specimen, shall be at least 50 mm. For referee
purposes only one impact per test specimen shall be made.

impact resistance which is defined as the maximum height for
which no visible surface cracking, or imprint greater than the
specified diameter, occurs in five successive strikes.

Repeat the a£ove procedure, as necessary, to determine the

12.6 Test report

The test repdrt shall include the following information :

a) a refefence to this part of 1SO 4586;
b) the ngme and type of product;

c) the inpact resistance, expressed in metres;
d} the indentation diameter;

e) any dpviation from the specified test method;

f) the ddte of test.

13 Resistance to cracking (Thin laminates)

13.1 Prindiple

Rigidly clamging a test specimen) taken from the sheet under
test in a steel|fixture under slight curvature with the decorative
face in tensign. Imposition\of additional stress by heating the -
clamped speg¢imen at 80.°C for 20 h, and assessment of the
resistance to [cracking by visual examination.

13.2 App

B0 F 5] % relative humidity before testing. |

Clamp the specimen at 23 + 2 °C with the decorafive side up-
permost (i.e. in tension} in the clamping device (sep 13.2.1). It
is essential that the specimen does not slip in the clamp during
the test.

Transfer the clamped specimen|to the oven (see 18.2.3), con-
trolled at 80 £ 2 °C, and Igave for 20 = 1 h.

After removal from “the oven and cooling fo ambient
temperature with the.test specimen still clamped [in position,
examine the surfacé with the naked eye, corrected if necessary,
and under 6 ) magnification (see 13.2.4) for the presence of
any cracking. The light intensity during the examination shall
be 800 to. 1000 Ix.

Carry out the test on both specimens.

13.5 Expression of results

Express the result of the examination according to the follow-
ing rating scale:

Degree 5: Decorative surface unchanged from|as received
condition, no hairline cracks.

Degree 4: Hairline cracks only visible under 6 X magnifica-
tion, irregularly distributed across the surface.

Degree 3: In addition to degree 4 faults, cracks (normally
parallel to the short edge of the specimen) visible to the
naked eye, corrected if necessary.

Degree 2: A gaping crack which may extend
the specimen.

ight across

Degree 1: Specimen broken into separate parts.

13.2.1 Clamping device, as shown in figure 10.

13.2.2 Conditioning chamber, with a standard atmosphere
of 23 £ 2 °C and relative humidity (50 + 5} %.

13.2.3 Electrically heated oven, provided with air circu-
lation and capable of being controlled at 80 £+ 2 °C.

13.24 Hand lens, with approximately 6 x magnification.

13.2.5 Lighting, of intensity 800 to 1 000 Ix.

10

13.6 Test report
The test report shall include the following information :
a) a reference to this part of ISO 4586;
b) the name and type of product;
c) the lower test result of the tests on the two specimens;
d) any deviation from the specified procedure;

e) the date of the test.
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14 Resistance to scratching

14.1 Principle

The minimum load applied to a diamond scratching point of
defined geometry, which produces a continuous surface mark
visible to the naked eye, corrected if necessary, is the
resistance to scratching of the decorative laminated sheet
under test.

This minimum load is determined by applying successively

decreasing loads to the diamond point and examining the

'1SO 4586-2 : 1988 (E)

14.2.3 Conditioning chamber, with a standard atmosphere
of 23 + 2 °C and relative humidity {60 £ 5) %.

14.2.4 Viewing mask (see figure 14), made from thin flat
opaque sheet material such as thin metal sheet or plastic card.

14.3 Standardization of the diamond point

Use a disc cut from poly(methyl methacrylate) cast sheet of
minimum thickness 3 mm (4 min preferred). Fasten the disc to
the supporting table instead of the laminate. Apply ioads of 1,6

marks prpduced.
14.2 Alpparatus

14.2.1 $cratch testing apparatus (see figure 11), con-
sisting of the following parts:

14.2.1.1| Stand with a device to indicate the horizontal,
for example a spirit level.

14.2.1.2 | Freely rotating supporting turntable (A), for the
test spegimen. This shall rotate about a vertical axis without
play and|is preferably motor driven. The rotational frequency
shall be|5 £ 1 r/min. Rotation by hand, within the speed
range, is|permissible, but uniform speed is essential.

14.2.1.3| Arm (B), carrying the holder for the diamond,
mounted on a ball bearing, with a horizontal axis. The height of
this axis shall be adjustable so that the arm is exactly horizontal
when the¢ scratching point rests on the test specimen.

14.2.1.4| Means of applying a known load _with an
accuracyl of +0,01 N to the scratching point{ with weights
(C + D)

14.2.1.5 | Hemispherical diamond ,scratching point (E),
with a pdint radius of 0,090 £ 0,003 mm and an included angle
of 90° 1| 1° (see figure 12). (The diamond shall be mounted in
the holder with the flat part on-the leading side of the shank
facing thHe working direction):"Diamonds for use shall be cer-
tified by|the Darmstadt laboratory through the manufacturer
and shallaiso be standardized before use as specified in 14.3.1)

14.2.1.6 | Clamping disc (F), to keep the test specimen flat.

14.2.2 Viewing enclosure, having a matt black interior and a

to 4,0 N in steps of 0,6 N in turn and «rofate the disc at
5% 1r/min.

The high molecular weight cast poly{methyl mg¢thacrylate) shall
be vacuum predried 24 h at 80 °C and'shail have a Vicat soften-
ing temperature of at least 112,°C.

Make one complete revolution for each load. Measure the
depth of penetration with a suitable measuring apparatus at
four points spaced 90° apart on the same scrafch and calculate
the arithmetical mean depth for each load.

Diamonds which give a penetration depth of 4 lim or more fora
load of 4,0°\N are unsatisfactory. Only diamgnds which give
penetration values as defined by the limit qurves shown in
figure 15 shall be used to test decorative lamihates.

Any irregularity in the curvature of the diantond point shall
n

cause it to be rejected and all diamond points used shall be
rechecked after each 1 000 tests.

14.4 Test specimen

Cut a specimen of the shape and dimengions shown in
figure 16 from the sheet under test.

Wipe the specimen surface using cotton faljric impregnated
with a solvent such as acetone. It is impoftant that, once
cleaned, the surface is not fingered in the test area.

Before making the scratch test, store the speciinen for 4 days in
the standard atmosphere specified in 14.2.3.

14.5 Procedure

Make sure that the stand of the test apparptus is standing
horizontally.

Adjust the height of the arm (B) so that it is horizontal when the

light sourcetdefined betow)focatedat thetop-ttsdimensiors
shall be such that the test specimen is located vertically below
the light source and at a distance of 600 mm. An aperture in the
front shall allow inspection of the test specimen at various
angles from a distance of 400 = 10 mm. A diagram of a
suitable enclosure is shown in figure 13.

The light source consists of a 100 W frosted bulb, mounted in a
white reflector having an aperture of approximately 140 mm
diameter and producing an illumination of 800 to 1 000 Ix at the
specimen surface.

diamond point rests on the test specimen.

Start the test with aload of 5,0 N. Place the arm (B) in a vertical
position. Fix the test specimen with the locking disc (F) and
secure it correctly to avoid any slipping.

Lower the arm (B) and place the diamond point in contact with
the test specimen, taking care to avoid any impact.

Start rotating the turntable anticlockwise for a complete revolu-
tion at a uniform rotational frequency of 5 £ 1 r/min.

1) Diamond points conforming with these dimensions and profile are available from: CIE WEINZ, Industrie Edelstein Fabrik — Postfach 2740 —
D 6580 IDAR-OBERSTEIN (F.R.G), and certified by the Darmstadt Laboratory, MPA. Darmstadt, Fach 11094, D 6100 DARMSTADT — 11 (F.R.G).

1
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Stop the turntable and inspect the specimen.

If a continuous mark is visible at a load of 5,0 N, continue the
test using other tracks on the test specimen concentric with the
first and spaced at least 2 mm apart, decreasing the load in in-
crements of 0,6 N down to a load of 2,0 N.

If a continuous mark is visible at a load of 2,0 N, continue
testing by reducing the load in 0,25 N increments. For loads
below 1,0 N, continue testing by reducing the load in 0,10 N in-
crements.

In cases of dispute, three observers shall view the specimen
and report their results independently. The final result shall be
the average of the three reported values.

14.7 Test report
The test report shall include the following information :
a) a reference to this part of 1SO 4586;

b} the name and type of product;

If no continudus mark is visible at a load of 5,0 N, slide the
moveable load|(C) back to zero, add a fixed load of 5,0 N to the
arm {B) and cdntinue testing by adjusting the moveable load to
increase the tqtal load in increments of 0,5 N.

If a large number of tracks is required to determine the end
point, it may be necessary to continue the test on a second test
specimen taken from the same sheet.

Place the scrptched samples in a standard atmosphere as
specified in 14.2.3 for 24 h before final inspection.

Clean the surface of the test specimen. With the mask in place
on the surfacg of the specimen, place specimen and mask on
the viewing pdint in the viewing enclosure with one aperture of
the mask in the 12 o’clock position. Tilt at any angle without

rotating the s
turn with the

NOTE — Injud
must be taken t
continuous in

should guard ag

ecimen or mask, and observe each aperture in
haked eye, corrected if necessary.

ing the lowest load producing a continuous mark, care
ensure that the mark selected as the end point is truly
| eight apertures in the viewing mask. The operator
ainst mentally bridging gaps in the marks.

14.6 Expression of results

Record the mihimum load giving a continuous mark visible after
24 h in the stapdard atmosphere. An example'of’a test result of
2,5 N is showh in figure 14,

c) the test results (see 14.6);
d) any deviation from the specified procedure;

e) the date of the test.

15 Resistance to staining

15.1 Principle

Test specimensare. left in contact with a series pf staining
agents which dre likely to be encountered in everyddy use. The
time and conditions of contact are specified for eagh staining
agent. At the end of the specified contact period, the
specimens are washed and examined for residyal surface
marks.

If ‘'the product under test meets specification requirements
when tested with each of the six materials marked with an
asterisk, then it is deemed to comply with the specification for
stain resistance. The other test materials are included for infor-
mation only. In the case of a specific complaint, the|material in
question (selected from group 1, 2 or 3} shall be used to verify
the quality of the laminate.

12
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15.2 Staining materials
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Test material

Test conditions

Contact time

Group

Trich:

Natu
Lem(

1

*Acetone

loroethane

Other organic solvents
Toothpaste

Hand cream

Urine

Alcoholic beverages

ral-fruit-and-vegetablejuices
ad J

bnade and fruit drinks

Mus
Lyes
Clear
23
10
67
Phen
Stair
Citrig

Meats and sausages

Aninfal and vegetable fats and oils
Watgr

Yeas} suspension in water

Salt [NaCl) solutions

rd

soap solutions
ing solution

% dodecylbenzolsulfonate

% alkylarylpolyglycolether

% water
ol and chloramine T disinfectants

or paint remover based on organic solvents
acid (10 % solution)

15.5 Procedure A.
Apply test material
at ambient temperature

16to 24 h

Group
*Cof]
Blacl
Milk
Cola
Wing

Hyd
Amn
Nail
Nail
Lipst
Wats
Launy
Ball

2
ee (120 g of coffee per litre of water)
tea (9 g of tea per litre of water)

(all types)

beverages
vinegar

AIkaLne-based cleaning agents diluted to 10 % concentration with water

gen peroxide (3 % solution)
onia {10 % solution of commercial concentrate)
sarnish
/arnish remover
ck
r colours
dry marking inks
boint inks

.

15.5 Procedure A.
Apply test material
at approximately 80 °C.

15.5 Procedure A.
Apply test material
at ambient temperature.

16 h

Group

*Hyd
Cong
Blea

31)

*Sodium hydroxide (25)%solution)

rogen peroxide {30 % solution)
entrated vihegar (30 % acetic acid)
hing agents'and sanitary cleaners containing them

Lacq

Hydnochlaric(acid based cleaning agents (<3 % HCI)
Acidibased ‘metal cleaners
Merl > At i+ R ft

*Shoe polish

Hair colouring and bleaching agents
lodine

Boric acid

15.5 Procedure A.

Apply test material

10 min

uers and adhesives (except fast-curing materials)

Amidosulfonic acid scaling agents { <10 % solution)

at ambient temperature.

Group

4

*Citric acid (10 % solution)
Acetic acid (5 % solution)

15.5 Procedure B.

20 min

1) Acids and alkalies, in concentrations stronger than those shown in group 3, which can be contained in commercial cleaning agents, can cause
surface damage or marking, even with very short contact time. Any spillage of such materials shall be washed off immediately.

13
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15.3 Apparatus and materials

15.3.1 Glass covers {for example watch glasses), to restrict
evaporation.

15.3.2 Thermometer, range 0 to 100 °C.

15.3.3 Flat-bottomed aluminium vessel, in accordance
with 8.3.1.

15.5.2 Procedure B
The specimen shall be prepared in accordance with 8.4.

Apply a small quantity (for example 2 or 3 drops} of the test
material to the specimen. The test material shall be at ambient
temperature.

Fill the vessel (see 15.3.3) with water (to within 15 mm of the
top) and heat it until the water boils vigorously. Discontinue
heating and immediately place the vessel containing the boiling
water on the surface of the test specimen directly over the pool

15.3.4 Hot-piate or other suitable heat source.

15.3.5 Horizqntal inspection surface illuminated by
overhead and lpw-angle daylight or white fluorescent light of
intensity 800 tg 1 000 Ix.

15.3.6 Wetting agent, for example domestic detergent.

15.3.7 Ethan
ethane, etc. {

15.3.8 Soft ¢

bl, 95 % (V/V}, acetone, MEK, trichloro-
see 15.5).

lean cloth.

15.3.9 Hard nylon bristle brush (for example nait brush).

15.4 Test specimens

Individual test $pecimens of any suitable size shall be used, cut
from the shegt under test. Alternatively a single piece. of
laminate, largelenough to allow the staining materials to be ap-
plied side by side, can be used. Keep the specimen flat during
the test.

In case of dispute, specimens shail be bonded)to chipboard

{see 8.4), partitularly for procedure B.

15.5 Procedures

15.5.1 Proct:rure A
The specimeng shall be:initially at ambient temperature.

Apply a small| quantity (for example 2 or 3 drops) of test
material to tw i i be at the

of test material.

After the specified contact time, remove the essel fand wash
the test specimenh with water containing .a suitable wetting
agent (see 15.3.6) and then with ethanol (see 15.3.7) or other
solvents as required to clean the surface) A suitable brush {see
15.3.9) may be used to remove staining material from textured
surfaces.

One hour after washing, place the specimen on the {nspection
surface (see 15.3.5) and view it from various arjgles at a
distance of 400 mm,

15.6 Expression of results

The effecton the surface of the specimen shall be expressed in
accordance with the following rating scale for each|of the six
mandatory test materials.

Rating 5. No visible change.

Rating 4. Slight change of gloss and/or colour, gnly visibie
at certain viewing angles.

Rating 3. Moderate change of gloss and/or colopr.
Rating 2. Marked change of gloss and/or colour

Rating 1. Surface distortion and/or blistering.

15.7 Test report
The test report shall include the following informatign :
a) a reference to this part of 1SO 4586;

b) the name and type of product;

c) assessment of stain resistance for each test niaterial ap-
plied, expressed in accordance with the rating s[;ale given

temperature specified in 15.2. Cover the material on one of the
two specimens with a glass cover.

After the specified contact time has elapsed, if necessary
remove the staining material with a suitable solvent (for
example butyl acetate to remove nail varnish), then wash with
water containing a suitable wetting agent (see 15.3.6), and
finally with ethanol (see 15.3.7) or other solvents as required to
clean the surface. A suitable brush (see 156.3.9) may be used to
remove staining material from textured surfaces.

One hour after washing, place the specimen on the inspection

surface (see 15.3.5) and view it from various angles at a
distance of 400 mm.

14

in315:6
d) any deviation from the specified procedure;

e} the date of the test.

16 Resistance to colour change in xenon arc
light
16.1 Principle

Partial exposure of a test specimen taken from the sheet under
test, together with standard blue wool specimens, to the light
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of a xenon arc lamp. Determination of the light dosage by the
effect on the wool specimens, and assessment of the effect on
the test specimen at a specified light dosage by the contrast be-
tween exposed and unexposed portions of the specimen.

The test is fully described in ISO 4892.

16.2 Apparatus

As specified in 1SO 4892. Test conditions shall be 60 + 5 °C,
(50 + 5) % relative humidity.

1SO 4586-2 : 1988 (E)

of an enclosed carbon arc lamp. Determination of the light
dosage by the effect on the wool specimens, and assessment
of the effect on the test specimen at a specified light dosage by
the contrast between exposed and unexposed portions of the
specimen.

The test is fully described in 1ISO 4892.

17.2 Apparatus

As specified in 1SO 4892 without control of humidity.

16.3 Test specimen

As spedified in 1SO 4892,

16.4 Procedure

t the test using the single exposure method described
2 and discontinue the exposure when Blue Wool
No.6 shows a contrast between exposed and unex-
rtions equal to Grade 4 of the grey scale.

Express|the result in relation to the resistance to colour change
of Blue Wool Standard No. 6 as one of the following:

Resistance to colour change
{Blue Wool Standard-No.)

Specimen contrast
(Grey| Scale Grade No.)

>4 >6
4 6
<4 <6

16.6 Test report
The test report shall include-the-following information :
a} @ reference to this'part of ISO 4586;
b) the name_and ‘type of product;
c) (esistance of the specimen to colour change, expressed

as greater-than, equal to, or less than that of Blue Wool
Standard No_ 6;

17.3 Test specimen

As specified in 1SO 4892,

17.4 Procedure

Carry out the test using the:single exposure method described
in 1SO 4892, and discontinue the exposure when Blue Wool
Standard No. 5 shows a contrast between exposed and unex-
posed portions equal to Grade 4 of the grey kcale.

17.5 Evaluation and expression of results

Examine * the contrast between exposed [and unexposed
portions of the test specimen and record it i} terms of grades
on the grey scale.

Express the result in relation to the resistance|to colour change
of Blue Wool Standard No. 5 as one of the following:

Specimen contrast
(Grey Scale Grade No.}

Resistance to| colour change
{Blue Wool $tandard No.)

>4 +5
4 5
<4 £5

17.6 Test report

The test report shall include the following inflormation:
a) a reference to this part of 1SO 4586;
b) the name and type of product;

¢} resistance of the specimen to colour change, expressed
as greater than, equal to, or less than that of Blue Wool
Standard No. 5;

d) any deviation from the specified procedure;

e) the date of the test.

17 Resistance to colour change in enclosed
carbon arc light

17.1 Principle

Partial exposure of a test specimen taken from the sheet under
test, together with standard blue wool specimens, to the light

d) any deviation from the specified procedure;

e} the date of the test.

18 Resistance to cigarette burns

18.1 Principle

Specimens from the sheet under test are bonded to wood chip-
board to simulate service conditions and subjected to the heat
from burning cigarettes placed on their surfaces. The test result
is expressed in terms of any resultant damage.

15
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18.2 Materials

18.2.1 Fine-faced wood chipboard 100 £ 5 mm square,
18 to 20 mm nominal thickness 0,3 mm, density 650
to 700 kg/m3 and moisture content (9 + 2} %.

18.2.2 Urea-formaldehyde adhesive, containing approxi-
mately 15 % filler, or an adhesive with equivalent performance.

18.2.3 Pale tobacco cigarettes without filters, from each

d) the effect on the surface of the specimen, expressed in
accordance with the following rating scale:

Rating 5. No visible change.

Rating 4. Slight change of gloss only visible at certain
viewing angles and/or slight brown stain.

Rating 3. Moderate change of gloss and/or moderate
brown stain.

Rating 2. Severe brown mark, but no destruction of the

of three well-kngwrrbrands;each-with-a-mass-of-+6-to+1g
for a length of 70 mm and with the tobacco evenly distributed
over its length. They shall be kept in the standard atmosphere
(see 18.4) for at|least 24 h before being used for the test.

18.2.4 Ethano{, 95 % (V/ V).

18.2.5 Soft clgth.

18.3 Test sp

The test specimgn shall be prepared by uniformiy bonding a
piece of the sheet under test to the wood chipboard (see
18.2.1) using the specified adhesive (see 18.2.2). The bonded
specimen shall e kept in the standard atmosphere (see 18.4)
for at least 7 days before being used for the test. Three
specimens 100 £ 5 mm square shall be prepared.

18.4 Apparatus

Conditioning ¢hamber, with a standard atmosphere of
23 + 2 °C and relative humidity of (60 = 5) %.

18.5 Procedlire

Ignite one cigar¢tte from each of the brands.and/smoke it to
consume a length of approximately 10 mm.

Place one of thq burning cigarettes infull*length contact with
the horizontal surface of a test specimen in a draught-free area
so that the glued seam of the cigarette is not in contact with the
specimen. Allow the cigaretteto continue burning until a
further 20 mm length is consumed. If the cigarette goes out
before this occufs, repeat_the test.

Foliow this same procedure with the other two cigarettes.

surface.
Rating 1. Blistering.
e) any deviation from the specified procedure;

f) the date of the test.

19 Resistance to cigarette burns (Simulated
test using electric heater)

19.1 Principle

Subjection of test specimens taken from the sheet under test,
and bondeéd to wood chipboard to simulate service copditions,
to localradiant heat from an electric heater. Assessmept of the
resistance of the material in terms of the duration of ¢xposure
néeded to cause visible damage.

19.2 Materials

19.2.1 Fine-faced wood chipboard, 18 to 20 mm|nominal
thickness +0,3 mm, density 650 to 700 kg/m3 and moisture
content (9 £ 2) %.

19.2.2 Urea-formaldehyde adhesive, containing fapproxi-
mately 15 % filler, or an adhesive with equivalent| charac-
teristics.

19.3 Apparatus

19.3.1 Heating element support (C) (see figure 17), con-
sisting of electrically non-conducting laminated sheet

Examine the surface of each specimen to determine whether
" the combustion residue can be removed with a cloth moistened
with alcohol and whether the cleaned surface reveals any
changes such as discoloration, cracks or blisters.

18.6 Test report

The test report shall include the following information :
a) a reference to this part of ISO 4586;
b} the name and type of product;

¢} the brands of cigarette used;
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19:3.2Heating element (D) (see figure 171, of iron-

aluminium alloy, having the following characteristics :
— cross-section of flat wire: 1,6 mm x 0,25 mm;
— wire length: 480 mm;

— electrical resistance: 1,8 + 0,1 Q.

This heating element shall be in the form of a spiral (outside
diameter approximately 15 mm, external ring not included).

19.3.3 Adjustable mounting, for the heating element (see
figure 17), consisting of an externally threaded brass sleeve
located vertically by two knurled brass nuts.
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19.3.4 Calibration block (E) (see figure 18}, of electrically in-
sulating laminate, on which are mounted :

a) a disc support (F), made from homogeneous heat in-
sulating diatomaceous-earth/asbestos sheet material of
bulk density 512 to 576 kg/m3, and thermal conductivity
0,10 t0 0,12 W/({m-K) in the temperature range 0 to 300 °C;

b) a stainless steel disc (G), to the bottom of which is
silver-soldered an iron-constantan thermocouple. The sur-
face of the disc shall be highly polished and flat, and shall be
in the same plane as the surface of the disc support. The

disc shall bhe clamped firmly on its suppart

ISO 4586-2 : 1988 (E)

Allow to heat for 30 min.

Blacken the stainless steel disc with the flame from the burning
paraffin-saturated wick to produce a uniform coating of car-
bon. The insulating support shall be kept clean.

Place the heating element on the calibration block so that the
heating spiral covers the disc.

Cover the assembly to exclude draughts.

Aliow the heating element to warm the disc for 10 min so as to

produce-a-final-temperature-of-approximately 285 °C.

19.3.6 |Glass windowed cover (H), (see figure 19).

19.3.6 [Stopwatch.

19.3.7 [Power source, producing a constant current for the
heating plement. This source may be either:

a) 3 series of well-charged accumulators with elements in
good condition, able to provide the heating element with a
powgr greater than 20 W, or

b) an electrical unit powered from the mains supply.

19.3.8 [Control circuit (J), to adjust and maintain the power
consumption of the heating element with an accuracy of
+0,1 %. Measurements are made by means of a voltmeter and
an ammeter. A circuit for use with a 115 V mains supply is
shown ih figure 20.

19.3.9 [Potentiometer, for measuring the temperature of the
stainlesg steel disc.

19.3.10 | Cotton wick, saturated with liquid paraffin.

19.3.11 | Conditioning chamber, with astandard atmosphere
of 23 +|2 °C and relative humidity.of (50 = 5} %.

19.4 Test specimens

The tesl specimen shallbe prepared by uniformly bonding a
piece of the sheet~under test to the wood chipboard (see
19.2.1) dising the-specified adhesive (see 19.2.2). The bonded
specimeh shall»be kept in the conditioning chamber (see
19.3.11)[for atleast 7 days before being used for the test. Three
specimens230 + 2 mm x 80 + 1 mm, shall be prepared.

It is not necessary to record the intermediatd temperatures. If
the final temperature is not 285 °C, adjust the|power input. Lift
up the heating block without disconnecting the power supply
and stand it in the vertical position.

Keep the calibration blockyunder the cover until the disc cools
to 40 + 0,5 °C, then-replace the heating |element on the
calibration block and-cover immediately.

Start the stopwatch when the heating element support and the
calibration block'touch. Measure and record the temperature at
1 min intervals, for a period of 10 min.

The calibration curve shall be within the following limits :

Time (min) Tempenature (°C)
0 40|+ 0,6
1 215|+ 3
2 251|+ 3
3 265|+ 3
4 274|+ 3
5 279|+ 3
6 282|+ 3
7 284|+ 3
8 285+ 3
9 286|+ 3

10 287|x 3

During the calibration, the current shall fot fluctuate. If
necessary, adjustment shall be made and flirther calibration
carried out until the desired curve is obtdined {each time
allowing the calibration block to cool to 40 4 0,5 °C).

When the calibration curve is obtained, procged with the test.

19.5.2 Test

19.5 Procedure

19.56.1 Calibration
The bottom of the heating element shall be flat.

Adjust the heating element so that the distance between its
lower side and the disc is 8 £ 0,1 mm (without including the
edging ring).

Stand the heating block on its end and adjust the power input
to approximately 20 W.

Position the heater on the specimen so that the resistance coil
is at least 40 mm from the nearest edge, start the timer at
the same time, and cover the assembly with the enclosure
within 2 s.

Continue the test until the specimen fails or for 10 min. Failure
is defined for this purpose as blistering, charring, permanent
discolouration or crazing. if failure occurs in less than 10 min,
record the time of failure.

The test shall be invalid if

a) the heating element is moved during the test or is not
positioned 8 + 0,7 mm above the surface of the specimen;

17
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b) the power input to the heating element does not remain
constant at the level of last calibration;

c) the cover is removed at any time during the test.

Repeat the test on further specimens to obtain three valid
results.

The calibration of the heating element shall be checked at least
once per hour, and at any time that irregular results or an
unsteady power input are observed.

110 mm wide and 125 mm deep (inside dimensions}, the height
of the heating elements above the bottom of the trough being
such that, when a test specimen is laid across the trough, the
test specimen is at a distance of 76 £ 1,0 mm above the
heating elements. A windscreen enclosure to surround three
sides and the top is advisable.

20.2.2 Variable output transformer, to control the poten-
tial difference across the heater (input voltage) with a suitable
voltmeter to check the applied voltage.

19.6 ExpresLion of results

Report the result as the average of the three times to failure, in
seconds.

shall be taken |as 600 s for the purpose of calculating the
average. If all three tests are discontinued without failure, the
result shall be recorded as ‘‘no failure in 600 s”'.

If one or two te1ts are discontinued without failure, their results

19.7 Test report

The test reportshall include the following information:
a) a reference to this part of 1SO 4586;
b) the name and type of product;

c) the avefage time to failure, or a statement that failure
did not occyr in 600 s;

d) the typq of failure, for example blistering, crazing, etc;
e) any devjation from the specified procedure;

f) the date|of test.

20 Formability (Method A)

20.1 Princi:]lee
The test specimen is subjecteddoe.radiant heat on its decorative

face until the |
ture. It is then
and cooled bef

bverse side reaches a predetermined tempera-
ormed in\a.jig to a specified radius and angle,
bre examining for signs of failure on the bend

line.

20.2.3—Temperature-indicators{thermal crayonswaxes or

lacquers covering the required range of temperatureg).
20.2.4 Stopwatch, or other suitable timer.

20.2.5 Forming apparatus (see figure 21), withl forming
blocks machined from straight-graited-wood.

It is recommended that a fitting\be placed on top of|the male
forming blocks which can_be-securely attached to the ram or
spindle of the press used.in‘conjunction with these Rlocks.

20.2.6 Conditionitig chamber, with a standard atfnosphere
of 23 + 2 °C and relative humidity of (50 + 5) %.

20.2.7 Strips of solid-colour white laminate confgrming to
the specifications for HGP given in 1SO 4586-1, measuring
200 mm*x 50 mm and with the major axis in the| machine
direction of the fibrous sheet material (for example paper) from
which the laminate was made, to be used for calibrjtion pur-
poses. The non-decorative surface of each strip shall bp sanded.

20.3 Test specimens

The test specimens shall have dimensions apprpximately
200 mm x 50 mm, shall be of the thickness of the shieet under
test and shall be sanded smooth at the long edges to remove
hairline cracks.

Eight specimens shall be tested, four with their major axis in the
machine direction of the fibrous sheet material (fol example
paper) from which the laminate was made, and folr at right
angles to this direction.

The specimens shall be conditioned for at leas 24 h at
23 £ 2°C and (B0 = 5} % relative humidity before festing.

20.4 Procedure

The test is carnl
and transverse directions of the sheet and with the decorative
face on both the outside and inside of the bend.

This method is an alternative test method to be used when so

designated by the national authority or by agreement between
supplier and purchaser.

20.2 Apparatus

20.2.1 Radiant heater, consisting of two electrically heated
sheathed elements of 1 500 W total rating, mounted parallel
and in a horizontal plane in a metal-lined trough approximately

18

20.4.1 Calibration of test apparatus

Turn on the heating element 0,5 h prior to conducting the test,
with the variable transformer at full-line voltage.

Use a temperature indicator with a melting point of 163 °C to
make several marks about 100 mm long near the centre of the
sanded surface of several calibration strips.

Place a calibration strip on the heating trough so that the heat is
applied to the decorative face. Adjust the input voltage by
means of the variable transformer so that the time taken to
reach 163 °C is 1 s per 0,025 mm of calibration strip thickness,
accurate to within £2 s.
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After three or more consecutive calibration strips reach 163 °C
within the prescribed time +£2 s, begin the test and maintain
and record the voltage setting.

20.4.2 Test procedure

Place the male forming block with radius as recommended by
the laminate manufacturer, or as required by I1SO 4586-1, into
the forming apparatus (20.2.5).

Measure the thickness of the sheet as specified in clause 4 and

record.

ISO 4586-2 : 1988 (E)

g) any deviation from the specified procedure;

h) the date of the test.

21 Formability (Method B)

21.1 Principle

A specimen from the sheet under test is subjected to infrared
radiation until the heated face reaches a predetermined tem-
perature. It is then formed on a jig made of wood (for example

Use a temperature indicator with a melting point as rec-
ommended by the laminate manufacturer to make several
marks abjout 100 mm long on the surface that will be the inside
of the bénd and near the centre of each test specimen.

Place a test specimen on the heating trough so that the heat is
applied fo the side opposite the side marked with the tempera-
ture indifator and start the timer.

Remove|the specimen when the temperature indicator is com-

pletely

elted in the area to be formed, stop the timer, place

the spedimen within 5 s in the bending jig and carry out the
forming ftest.

The closjng time of the male forming block after the initial con-
tact with the specimen shall be 0,5 to 1 s. Allow the specimen
to cool ip the closed bending jig.

Removel|and inspect the specimen after allowing it to cool for
not less than 60 s. Failure to form satisfactorily shall be defined
by the presence of cracks, blisters or delamination.

Carry ouft the test to assess the formability in both-the longitudi-

nal and

transverse directions of the sheet ‘and with the

decoratiye face on both the inside and the outside of the bend,
testing two specimens in each case.

20.5 Test report

The test|report shall include the following information:

0
2)

a) { reference togthis part of ISO 4586;
b) the name-and type of product;

c) theradius of the male forming block;

premachined chipboard) to a specified radius| allowed to cool
and examined for signs of failure. The (est is repeated with
specimens cut in each direction of jthe) sheet and with the
decorative face on both the outside-and inside|of the bend. The
formability is assessed in terms of the succes$ or failure of the
forming process at the specified-radius.

The method (very close to industrial practice) allows for adjust-
ment of all the test variables in order to establish the optimum
conditions for the forming of individual materigls, and it is to be
expected that different laminate types, thicknesses and col-
ours/patterns;, even from the same manufacturer, will require
different conditions for satisfactory forming] The conditions
shall be{specified by the laminate manufactdrer, and the re-
quirements shall be considered to be satisfigd if the forming
operation is successful under these conditiong.

21.2 Apparatus

21.2.1 Radiant heater element'), fitted wiith a reflector2,
the distance and orientation relative to the tést sample being
adjustable (see figure 22).

This heater unit is mounted on a hinged supplort allowing it to
be quickly moved away to the rear.

21.2.2 Forming jig, of wood, chipboard ¢r other material
having a similar thermal conductivity, the ffont of which is
rounded to a specified radius. The jig is easily|replaceable, and
it is possible to use a series of forming jigs machined to
specified radii (for example 8, 9, 10, 11, 12 mm).

21.2.3 Clamping device, for the test sampje.
21.2.4 L-shaped forming bar, with a handje.

21.2.5 Temperature indicators, covering

he range 135 to

d) whether the decorative face is inside or outside the
bend;

e) the direction of the major axis of the test specimen,
longitudinal (machine direction, L) or transverse (at right
angles to the machine direction, T);

f) any failure: defects, for example cracks and their
extent, blisters, delamination or discoloration;

For example, Elstein Type FSR 650 W — 220 V {245 mm x 60 mm).

For example, Elstein Type REO 250 mm.

191 °C (thermal crayons or waxes).
21.2.6 Stopwatch, or other timer.
21.2.7 Thickness gauge {ratchet-type micrometer) (see 4.2).

21.2.8 Conditioning chamber, with a standard atmosphere
of 23 + 2 °C and relative humidity of (50 + 5) %.

19
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21.3 Test specimens

The test specimens shall measure approximately
180 mm x 90 mm and be of the thickness of the sheet under
test. They shall be sanded smooth at the edges to remove any
hairline cracks.

At least twelve specimens shall be prepared, six with their
major axes in the machine direction of the fibrous sheet
material (for example paper) from which the laminate was
made, and six at right angles to this direction.

o oligl oA 24 £ 29 L 9 On
pDe—Conatiionet— o= aT—=0—T=2—C

Raise the bar, and release and remove the formed specimen.

Carry out the test on specimens cut in both the machine and
cross directions, and with the decorative face on both the in-
side and outside of the bend, to obtain three results under the
conditions specified.

If the dimensions of the equipment permit, several test speci-
mens can be formed side by side simultaneously,

Observe the formed specimens with the naked eye, corrected if
necessary.

The specimens
and (50 + 5} % relative humidity before testing.

21.4 Procedure

Measure the thickness of the test specimens as specified in
clause 4.

Use the forming jig corresponding to the radius specified in
ISO 4586-1.

Turn on the heating element at least 20 min prior to starting the
test.
21.4.1 Calibrgtion of test apparatus
Clamp a specimen on the forming jig.

Using a 163 °C temperature indicator crayon (see 21.2.5), make
a mark on the Upper face in the area to be formed.

Lower the heatipg element over the test specimen and start the
timer immediatdly. The time to reach 163 °C shall be 30 * 5.

Move the heating element quickly to the rear.

If the time to reach 163 °C is not 30 + 5 s, adjust the height of
the heating element relative to the test sample until the setting
is found where [the indicator melts in this time.

21.4.2 Test procedure

Clamp the test pecimen on the,forming jig.

Make a mark on|the upper facg in the area to be formed, using a
temperature indicator crayon (see 21.2.5) in the temperature
range recommefded by-the laminate manufacturer.

Lower the heat

ng_element over the test sample, and start the

21.5 Test report

The test report shall include the following information :

=

a) a reference to this part of 1SO 4586;
b) the name and type of product;

¢) the thickness of the laminate tested;
d) the radius of the forming jig used;
e) the heating time.before forming;

f) any failure:_defects, for example cracks and| their ex-
tent, blisters;{delamination or discoloration;

g) anydeviation from the specified procedure;
h)} (the date of the test.

A:material has failed if one or more of the twelve test samples
does not form to the prescribed minimum forming [radius or
shows cracking, blistering, crazing or discoloration.

22 Resistance to blistering (Method A)

22.1 Principle

This test measures the ability of postforming-type high-
pressure decorative laminate to resist blistering dlring the
forming process. This is a companion test to that degcribed in
clause 20.

This method is an alternative test method to be used when so
designated by the national authority or by agreemen{ between
supplier and purchaser.

22.2 Apparatus

The same as in 20.2 plus an additional timer,

timer immediately.

Watch the temperature indicator crayon mark for signs of
melting. When it melts completely, stop the timer, which in-
dicates the heating time required for the test specimen to reach
the forming temperature.

Move the heating element quickly to the rear.

Using the handle, lower immediately but smoothly the forming
bar. The forming time should not exceed 1 s.

Keep the bar lowered for 1 min to allow the formed specimen
to cool in the forming apparatus.

20

22.3 Test specimens

The test specimens shall measure approximately
200 mm x 50 mm, shall be of the thickness of the sheet under
test and shall be cut from the right edge, centre and left edge of
the sheet as manufactured. The non-decorative surface of each
test specimen shall be sanded.

Three test specimens shall be tested, one from each of the
sections of the sheet as stated.

The specimens shall be conditioned for at least 24 h at
23 £ 2 °C and (50 = 5} % relative humidity before testing.
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22.4 Procedure

22.4.1 Calibration of test apparatus

Calibrate the apparatus as specified in 20.4.1.

22.4.2 Test procedure

Measure the thickness of the sheet as specified in clause 4 and
record.

ISO 4586-2 : 1988 (E)

23.3 Test specimens

Test specimens shall be approximately 180 mm
of the thickness of the sheet under test.

Three test specimens shall be tested.

X 180 mm and

The specimens shall be conditioned for 24 h at 23 + 2 °C and

(50 + 5) % relative humidity before testing.

23.4 Procedure

Use a tamperature indicator with a melting point as rec-
ommendéd by the laminate manufacturer to make several
marks abput 100 mm long on the sanded surface and near the
centre of|the test specimen.

Place the|test specimen on the heating trough so that the heat
is appliefi to the decorative side, and start both timers
immediately.

Watch the temperature indicator marks on the test specimen
for signs jof melting. When they have melted completely, stop
the first timer. Aliow the second timer to run until blistering oc-
curs and then stop it. Blistering is detected visually or audibly or
both.

Remove the specimen and allow it to cool in air; record the
times, in [seconds, and reset the timers.

22.5 Test report
The test feport shall include the following information :
a) a feference to this part of ISO 4586;

b} the name and type of product;

c) the thickness of the sheet;

2
—*

He melting point of the température indicator used;

He average time to reachthis temperature (first timer),

e
~+

f) thp average time to blistering (second timer), t5;

Ne average—time from the melting point of the
tempsgrature indicator to blistering, 5 — t4;

h) any deviation from the specified procedure;
i) theLm () ST,

Q
—*

Any forming jig radius can be used.

23.4.1 Calibration of test apparatus

Calibrate the apparatus as specified in 21.4.1.

23.4.2 Test procedure

Measure and record the thickness of the sheet as specified in

clause 4.

Clamp a test §pecimen on the forming jig, ded

orative face up.

Raise the slotted support bar (see figure 23) to ’Eupport the free

end of .the specimen and prevent it from wa
test,

ing during the

Make a mark on the upper face in the bendlg area using a

temperature indicator crayon (see 21.2.5) corr
forming temperature recommended by the lan
turer.

Lower the heating element over the test specin
two timers immediately.

melting. When it melts completely, stop the fi

ponding to the
hinate manufac-

en and start the

rst timer. Allow

Watch the temperature indicator crayon m]rk for signs of

the second timer to run until blistering occur
mediately. Blistering is detected visually or au

Move the heating element to the rear.

Remove the test specimen, and allow the for|
before clamping the next specimen.

23.5 Test report

The test report shall include the following infd

and stop it im-
Hibly or both.

ming jig to cool

rmation :

a) a reference to this part of ISO 4586;

23 Resistance to blistering {(Method B)

23.1 Principle

This test measures the ability of postforming-type high-
pressure decorative laminate to resist blistering.

23.2 Apparatus

The same as in 21.2 plus an additional timer.

b) the name and type of product;

c) the thickness of the sheet;

d) the melting point of the temperature indicator used;

e} the average time to reach this temperature (first timer),

t1;

f) the average time to blistering (second timer), #5;

g) the average time from the melting point of the

temperature indicator to blistering, t5 — #¢;

21
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h) any deviation from the specified procedure;

i} the date of the test.

24 Resistance to steam

24.1 Principle

A specimen from the sheet under test is heid in place over the
neck of a flask containing boiling water, so that the decorative
surface of the specimen is exposed to the steam. After 1 h, the

specimen is removed-and-atiowed-torecover-for-24-hin-normat Rating T. Blistering and/or delamination.

ambient condifions before examination for any change in ap-
pearance.

24.2 Materials
24.2.1 Erlenmevyer flask, wide-necked, of capacity 250 ml.

24.2.2 Specimen holder and heat-resistant screen (see
figure 24).

24.2.3 Non-fijbrous filter paper
24.2.4 Hand [lens with 6 x magnification.
24.2.5 Electrjc hot-plate or other suitable heat source.

243 Test specimen

One test spefimen, measuring 100 mm x 100 mm x the
thickness of the sheet under test, is required.

24.4 Proceglure

Place approximately 200 ml of water in the flask\(see 24.2.1)
and bring it to[the boil on the electric hot-plate-(24.2.5). Place
the heat-resistgnt screen (24.2.2) in positionaround the neck of
the flask, and place the test specimen, decorative face down,
centrally over the mouth of the flask and\fix it in position by the
wire specimen|holder {see figure 24):

NOTE — The sppcimen holder should be heavy enough to prevent the
specimen from durling away fromdhe mouth of the flask.

After the decolative face.has been exposed for 1 h to the steam
from the boiling water, remove the specimen and use the non-
fibrous filter phper{(24.2.3) to remove excess water from the
surface of the [specimen.

¢} the effect on the surface of the specimen expressed in
accordance with the following rating scale:

Rating 5. No visible change.

Rating 4. Slight change of gloss and/or colour, only
visible at certain viewing angles.

Rating 3. Moderate change of gloss and/or colour.

Rating 2. Marked change of gloss and/or colour.

d) any deviation from the specified procédure;

e} the date of the test.

25 Reaction to fire
Test under consideration.
See IS0 45686-1, sub-clause 5.2, “Notes on requirgments for

reaction to fire’’{ and sub-clause 6.5, table 4, ‘‘Property re-
quirements”’.

26 .Resistance to crazing (Thick laminates)

26.1 Principle

A specimen from the sheet under test is placed in jlry heat at
80 °C for 20 h and resistance to crazing is then agsessed by
visual examination after cooling.

26.2 Apparatus

26.2.1 Specimen holder, to hold specimens vertically during
the test and prevent contact with other specimens of the oven.

26.2.2 Electrically heated oven, provided with gir circula-
tion and capable of being controlled at 80 + 2 °C.

26.2.3 Hand lens, with approximately 6 x magnification.

26.2.4 Lighting of intensity 800 to 1 000 Ix.

Allow the test specimen to recover for 24 h in normal ambient
conditions and then examine the central area of the specimen
with the naked eye, corrected if necessary, and under
6 x magnification using the hand lens (24.2.4) for any change
in appearance.

24.5 Test report
The test report shali include the following information:
a) a reference to this part of 1ISO 4586;

b) the name and type of product;

26.2.5 Conditioning chamber, with a standard atmosphere
of 23 + 2 °C and relative humidity of (50 + 5) %.

26.3 Test specimens

The test specimens shall be 2560 + 2 mm square and of the
thickness of the sheet under test and shall be sanded smooth at
the edges to remove any hairline cracks.

Two specimens shall be used and shall be conditioned for at
least 72 h at 23 + 2°C and (50 + 5) % relative humidity
before testing.
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26.4 Procedure

Place the specimens in the holder (26.2.1) and then place the
holder in the oven (26.2.2), controlled at 80 + 2 °C, and leave
for20 £ 1 h.

At the end of 20 + 1 h, remove the holder and specimens and
allow to coof for 3 h at ambient temperature. After the cooling
period, examine the surfaces and edges with the naked eye,
corrected if necessary, and under 8 x magnification using the
hand lens (26.2.3) to determine the presence and extent of any

cracking. The light intensity during the examination shall be 800

ISO 4586-2 : 1988 (E)

Rating 3. Surface cracks visible to the naked eye and/or
moderate edge cracking.

Rating 2. A gaping crack which may extend right across
the specimen and/or severe edge cracking.

Rating 1. Specimen broken into separate parts.

26.6 Test report

The test report shall include the following information:

to 1 000 lx.

26.5 Expression of results

The result|of the examination shall be expressed in accordance
with the fpllowing rating scale:

Rating|5. Decorative surfaces and edges unchanged from
""as received’’ condition, no hairline cracks.

Rating|4. Hairline cracks irregularly distributed across the
surface and/or edges; on the surface, only visible
under 6 x magnification.

a) a reference to this part of 1SO 4586;
b) the name and type of product;

c) the lower resuit of the tests\on the two [specimens, ex-
pressed in accordance with_the above rating scale;

d) any deviation from\the specified procedure;

e) the date of the-test.
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h = Distance between the straightedge
and the surface of the laminate.

Micrometer

Straightedge

ya Z Z 7 \

)\ )
— Flat surface

Figure 1 — Example of measuring equipment for warping (see 5.2.1)

Dimensions in millimetres

Figure 2 — Type of apparatus for measuring abrasion resistance {see 6.3.1)

24
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Dimensions in millimetres
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Slots for test specimens

List of items

Item Material Name Dimensions {mm) :\(I;;:I?:;
1 Stainless steel Face plate 6,4 x 953 x 135,56 1
2 Stainless steel Back plate 6,4 x 95,3 x 1355 1
3 Staintess-steet Braee 6,4 44.5 14,3 2
4 Stainless steel Base 12,7 x 445 x 95,3 1
5 Brass Cheese head screw 10
6 Brass Round head screw 2
7 Brass Wing nut 2

Figure 3 — Typical holding jig for determination of dimensional change (see 9.2.5)
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Dimensions in millimetres

Retainer
Release lever
Impact bolt ¢2 5 b
--9-- AW |
[ P77 — h
- S S l‘““‘\l\l\l\l\‘ sleintuiuiuiyiuiaiay B P B e = .
‘\ 5 /;' 7 W/S;' = '—‘f\l—-- == LRAR\BIR MBS GBI LRIRI S R e = S S Bl
\ { 7 =
j [ comerens -
2 compt ¥ Foree-setting
N spring barrel
<, Steel ball {housing)
245 max.

Figure 4 — Impact tester (shown with spring compressed) (see 11.3\1)

Dimensions.in millimetres

3"'7200

Observation slot

| Shaft of impact tester

Clamp screw /\L/
Pressure bolt
\ A
14,50 |
7
1 AN
T m

RN —
i )
M|
Foot

Steel ball - i

36,4

Figure 5 — Support fixture for impact tester {(see 11.3.3)
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8o g
% 701 ;
Eeof |
2 50p | |
2 wop 2N
E 30“ . | E :
s 0 | |
ey

1020 30 40 50 60 70 80
Calibration force F, {N)

Figure 6 — Example of calibration graph relating actual force to.scale value (see 11.5)

35
XX XXX
XXXXX
30 X XXXX
=z
S XX XXX Transition
g XXX X X range
_‘E” XXXX X
& XXX XX
25 XXXXX
20
Test Test
specimen specimen
not damaged
damaged

NOTE — in the example, the impact strength of the material is 26 N.

Figure 7 — Example of evaluation diagram for assessing the effect of impact blows
with an impact tester (see 11.7)
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Electric-power-supply
L L as 2 4

Dimensions in millimetres

20>

Transformer and rectifier

Junction box with
two-pin socket

Junction box with

(>

indicator light

Coiled wire lead

Foot treadle switch

2400

100

Angle iron brackets (attached firmly
to wall or column, plumb and
perpendicular to base plate)

Mounting board for test
apparatus (medium- or high-
density chipboard)

6 mmdwide slot

LAt il

>

Slidable machinist’s steel scale

\— Electromagnet on sliding mount

Wing nut

firmly to floor, and projecting out far

frame holding the test specimen (see
be placed on it.

450 x 450 x 20 Steel base plate levelled and set

nough in

front of the stand for the whole of thg clamping

ligure 9) to

Figure 8 — Resistance to impact by large-diameter ball (see 12.3.1)
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Dimensions in millimetres

380
75 230 75
' |
o I
e : '
A l ) Toggle clamps attached with machine 'scrpws,
| ) drill and tap holes in base plate
| I
I
[ Aluminium
2 I
o late
M| X : P |
| I
| |
! l
o |
S | l
P
' |
!
Toggle clamp
& &
L J
o
~N
{ 5 /\
Z
'U’/ Test specimen
3 ¢
/ / ¥,
!
‘/ >
B4
9

Figure 9 — Clamping frame (see 12.3.3)
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Dimensions in millimetres

Cheese head

Serrated below M8
, clamp Spring Washer
washer
Test |
d specimen o o
i LT

Elgvation
(in¢luding test specimen)

20

12,5

lan view W
vithout test specimen) |
& |

10

=13

©

12,5

20
25

Figure 10 — Steel clamping device for testing resistance to cracking
(coefficient of linear thermal expansion = 11 x 10-6 K- 1) {see 13.2.1)
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150 2004 250 300/ 350 4,00 4,50 5,00 N
| |
= A 8
& =

Figure 11 — Type of apparatus for measuring the resistance to scratching (see 14.2.1)

Direction of rotation
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Dimensions in millimetres

Diamond point /— Diamond holder
|
) ) 1

g unll =
w
g [ w i £
v, ]' |
0.2 x45° 006
13.3-§3 $2.35-00

Optical axis of projector

R 0,090 0,003

0,037 £0,001

! |

Details of A

NOTE — The crystal axis of the diamond'shall be parallel to the longitudinal axis of the diamond holder.

Figure 12 — Scratching point (see 14.2.1.5)
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Dimensions in_millimetres

W Lamp holder

Forehead rgst

/ (foam-rubber pad)

= 650

Inside face mat black

-
—

360 :5

D

S 7&\ 0.,
Centering of

test specimen ‘)& =400

Figure 13 — Example of suitable viewing enclosure (see 14.2.2)
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Dimensions in millimetres

25N 50 N \

4LON 30N

TAID

C

NI

D

\——Viewing

CLT T,

(Sa}

NOTE — The result here is 2,5 N (see 14.6)

Figure 14 — Example of scratching test

Aperturd
/ @

— Centre of test specimen 96,5

>—ISpecimen

mask (see 14.2.4)
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