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Forewor

ISO (the Intdrnational Organization for Standardization) is a worldwide
federation of |national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through 1SO
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High-pressure decorative laminates — Sheets made

from thermosetting resins —

Parnt 2:
Determination of properties

1 Sgcope

This gart of ISO 4586 specifies the methods of test
for dgtermination of the properties of high-pressure
decorgtive laminated sheets as defined in clause 3,
Thesd methods are primarily intended for testing.the
sheet$ specified in SO 4586-1.

The pfecision of the test methods specified in clauses
4, 7, $ and 10 of this part of ISO 4586, is not known
because inter-laboratory data are ot available. When
inter-laboratory data are obtained, precision state-
mentqd will be added to the-test’ methods at the fol-
lowing revision. As all the other test methods have
an end point determination based on subjective
judgement, it is not meanhingful to make a statement
of pregision in these cases.

ISON105-A02:1993, Textiles — Tests| for colour fast-
ness — Part A02: Grey scale for assassing change in
colour.

ISO 105-B02:1994, Textiles — Tests|for colour fast-
ness — Part B02: Colour fastness fto artificial light:
Xenon arc fading lamp test.

ISO 4211-3:1993, Furniture — Tests|for surface fin-
ishes — Part 3: Assessment of resistance to dry
heat.

ISO 4586-1:1995, High-pressure decdrative laminates
— Sheets made from thermoseiting resins —
Part 1: Classification and specifications.

ISO 6506:1981, Metallic materials — Hardness test
-— Brinell test.

ISO 9352:1989, Plastics — Determination of resist-
ance to wear by abrasive wheels.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 4586. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 4586 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International
Standards.

3 Definition

For the purposes of this part of ISO 4586, the defi-
nition of high-pressure decorative laminate(s) con-
tained in subclause 3.1 of 1ISO 4586-1:1995 applies.

The abbreviation "HPDL" for high-pressure decorative
faminate(s) is used in ISO 4586. It should be noted
that the abbreviation “HPL" is frequently used instead
of “HPDL", and the term “HPL" in the European
standard EN 438 is equivalent to “HPDL” in
SO 45886.
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4 Thickness

4.1 Principle

The thickness of a sheet is measured using a

micrometer or

a dial gauge indicator.

4.2 Apparatus

4.21 Thickness gauge (ratchet-type micrometer or
dial gauge indisater—havingtwo flat parallel measur-

ing surfaces of diameter at least 6 mm and capable

of being read

© SO

5.1.2 Apparatus

5.1.2.1 Horizontal inspection table, of height ap-
proximately 700 mm and large enough to accommo-
date the largest sheets to be inspected.

5.1.2.2 Overhead white fluorescent lights, of
colour temperature approximately 5 000 K and giving
an intensity of 800 Ix to 1 000 Ix over the whole area
of the largest sheets to be inspected. A convenient

to 0,01 mm. When the thickness of a

decorative laminated sheet is being measured, the

two surfaces
100 kPa upon

4.3 Testsp

The specimen
ceived.

shall exert a pressure of 10 kPa to
bach other.

pcimen

shall be the sheet under test, as re-

4.4 Procedure

Check the gau

pe for accuracy and then determine the

thickness of the sheet to the nearest 0,02 mm. It is

recommended

that the thickness be measured at a

minimum of fqur points and at a distance of at least
20 mm from the edge of the sheet.

45 Test report

The test repor{ shall include the following information:

a) a referenc

b) the name

b to this part of ISO 4586;

ind type of product;

¢} all values fneasured,;

d) the locatio

were madeg;

e) any deviat

" of the points.at which measurements

.

on from the specified test method,;

L I el L. Laade. e bl b i iy b | H
UTstarce o the gts—rronT e rspectomtaote IS ap-
proximately 1,5 m.

5.1.3 Test specimen

The specimen shall be the sheéet’ under test
ceived

as re-

5.1.4 Procedure

Place the sheet] decorative face uppermost, [on the
inspection table. Wipe it free of any loose dontam-
ination, if necessary, with a soft cloth. Inspect|it from
the distance required by iSO 4586-1 for defects such
as smudges, smears, fingerprints, scratches, [foreign
particles, damage or any other form of blem|sh evi-
dent within the decorative surface.

The inspector shall use normal vision, corrdcted if
necessary. No magnifying glass shall be ysed in
viewing the sheet.

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

¢) the viewing distance and any defects obsgrved,;

d) any deviation from the specified test method;

f) the date o

thetest:

5 Appearance

5.1 Surface defects

5.1.1 Principle

Sheets are inspected for surface appearance under

standardized ¢

onditions of lighting and viewing.

e) the date of the test.

5.2 Flatness

5.2.1 Apparatus

5.2.1.1 Straightedge, of 1 000 mm length, with
optional dial gauge (see figure 1).
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Dial gauge
Straightedge
__________ —— Laminate
///////////;W/////
Flat surface
h = Distance between the straightedge and the surface of the laminate
Figure 1 — Example of equipment for measuring flatness (see 5.2.1)

5.2.2| Test specimen abrasion are used as measures of r

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

5.2.3| Procedure

Placq the sheet under test, concave side up, on a flat
surfape. Measure the departure between the

straightedge and the concave surface of the laminate
at the point of maximum curvature.

5.2.4| Test report

The tpst report shall include the following information:
a} a|reference to this part of ISO 4586;

b) tlhe name and type of product;

c) the maximum deviation, in"millimetres;

d} ahy deviation from th€-specified test method,;

e) the date of the test.

6 Resistance to surface wear

6.1 |Principle

face wear.

6.2 Materials

6.2.1 Calibration plates of rolled
ing a thickness of 0,8 mm + 0,7 m
hardness of 48 + 2 when tested in
ISQ 6506, except that the ball di
5.mm and the load 360 N.

6.2.2 Abrasive paper strips, of wig

length about 160 mm, having the fo

tion:

a) paper of grammage 70 g/m? to 1

b) powdered aluminium oxide havin
such that it will pass through a s
100 pm and remain on a sieve h{
of 63 um;

c) adhesive backing (optional).

zinc sheet, hav-
m and a Brinell
accordance with
hmeter shall be

th 12,7 mm and
lowing composi-

D0 g/m?;
g a particle size

ieve of aperture
ving an aperture

6.2.3 Double-sided adhesive tape| required only if

the abrasive paper has no adhesive b

6.3 Apparatus

acking.

The test measures the ability of the decorative sur-
face 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 cylindrical faces
are equidistant from the specimen's axis of rotation
but not tangential to it. As they are turned by the ro-
tating specimen they abrade an annular track on the
specimen's surface. The numbers of revolutions of
the specimen required to cause defined degrees of

L6211 X s't machine as spss'f‘sd 'F
Vo TS [

NOTE 1 A suitable machine is availab

ISO 9352.

le from Taber Ac-

quisition Corp., Taber Industries, 4565 Bryant St, P.O. Box
164, North Tonawanda, NY 14120, USA. (This test machine
is an example of a suitable machine available commercially.
This information is given for the convenience of users of
this part of 1SO 4586 and does not constitute an endorse-
ment by ISO of the machine.)

6.3.2 Conditioning chamber, with a standard at-
mosphere of 23°C + 2°C, relative humidity
(50 £ 5) %.
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6.4 Test specimens

Each specimen shall be a piece of the sheet under
test, shaped to 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 corners rounded
to give a diagonal of about 130 mm, and it will usually
have a hole of diameter 6 mm in its centre. Three

specimens shall be prepared.

6.5 Preparation of specimens and abrasive

paper

Clean the su
hazardous org
water. Precon
strips for at leg
(see 6.3.2) bef

© SO

Prepare sufficient abrasive wheels for the test, using
unused abrasive paper. Fit two wheels to the machine
and set the revolution counter to zero.

Clamp the specimen in the holder, ensuring that its
surface is flat. Lower the abrasive wheels on to the
specimen, operate the suction device and allow the
specimen to rotate. Examine the specimen for wear
after each 25 revolutions and examine the abrasive
paper for clogging with abraded particles. Replace the
abrasive paper if it becomes clogged, or after 500

face of the specimens with a non-
hnic solvent which is immiscible with
Hition the specimens and the abrasive
st 72 h in the conditioning atmosphere
pre testing.

6.6 Procedure

6.6.1 Preparation of abrasive wheels

Bond a strip 9
to each of the
adhesive back
hesive tape (6
surface is ¢q
overlapping of

f preconditioned abrasive paper (6.2.2)
rubber covered wheels, using either the
ng, if present, or the double-sided ad-
2.3), in such a way that the cylindrical
mpletely covered, but without any
the abrasive paper.

6.6.2 Calibration of abrasive paper

Prepare two 4§
abrasive pape
(see 6.6.1).

Clamp a zinc
erate the sucti
500 revolution
to the nearest
the wheels w
clamp the sar
lower the abr
device. Abrad

brasive wheels with unused strips of
from the batch to be used fortesting

late (6.2.1} in the specimen holder, op-
on device, and abrade’the zinc plate for
5. Wipe the zine-plate clean and weigh
1 mg. Replace the abrasive paper on
th unused.strips from the same batch,
ne zinc ‘plate in the specimen holder,
hsive (wheels and operate the suction
b the. zinc plate for an additional 500

Tevolutions, whichever happens TSt

Continue the test in this way until théxnitial wear
point {IP} is reached. Record the pumber df revo-
[utions and resume the test until the ffinal wegr point
(FP} is reached. Record the nupgber of revolutions
again.

The initial wear point {IP)is the point at which the first
clearly recognizable wearthrough of the print, pattern,
plain colour coating ‘or solid paper appears gnd the
sub-layer becomes‘exposed in each of four quadrants.
The sub-layer{for printed patterns is the background
on which the\pattern is printed; for plain coloprs it is
the first stib-layer of different colour.

The_final wear point (FP} occurs in the case of a pat-
terned laminate when about 95 % of the pafttern is
removed in the abraded area, and in the cage of a
plain-colour laminate when an underlayer of a different
colour is exposed over about 956 % of the gbraded
area.

6.7 Expression of results

Calculate the wear resistance, expressed as a humber
of revolutions, for each specimen using the fgllowing
equation:

P + FP
2

The initial wear point (IP) for the sample under test
shall be the average of the IP values obtained on the

Wear resistance =

revolutions, t
nearest

1mg. Its

n wipp it clean and reweiagh it to the
loss in mass shall be

130 mg + 20 mag.

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

6.6.3 Abrasion of specimen

Perform the test immediately after removal of the

specimen and

calibrated abrasive paper from the pre-

conditioning atmosphere.

threa shecimens
P

The wear resistance of the sample under test shall
be the average of the wear values obtained on the
three specimens, rounded to the nearest 50 revo-
lutions.

6.8 Test report
The test report shall include the following information:

a) a reference to this part of ISO 4586;
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b} the name and type of product;

¢) the initial wear point (IP) for the sample under
test, in revolutions;

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

e} any deviation from the specified procedure;

f) the date of the test.

ISO 4586-2:1995(E)

7.3 Test specimens

Three specimens shall be taken from the same sheet.
Each specimen shall be 50 mm + 1 mm square, shall
have the same thickness as the sheet, and shall be
cut in such a way that no appreciable heat is gener-
ated and the edges are free from cracks. Cut edges
shall be smooth.

7.4 Procedure

7 Illesistance to immersion in boiling
water

7.1 | Principle

The pffect of immersion in boiling water for 2 h is
detefmined by the increase in mass and thickness of
test pecimens and by noting the occurrence of any
blistdring or delamination.

The fest is generally in accordance with ISO 62:1980,
Plastfcs — Deterrnination of water absorption, except
for allonger period of immersion in the boiling water
and the requirement for thickness measurements.

7.2 |Apparatus

7.2.1| Balance, accurate to 1 mg.

7.2.2| Oven, capable of being ‘maintained at
50°d + 2 °C.

7.2.3| Vessel, containing boiling distilled water.
7.2.4( Vessel, coptaihing distilled water at
23°Q+ 2 °C.

7.2.5( Desiccator.

7.2.6| Micrometer thickness gauge, as described in
4.2.

Dry the three specimens for 24 tysH 1 h in the oven
{7.2.2), maintained at 50 °C 4+ 2.2C;"and allow to cool
in the desiccator {7.2.5) to 23C'+ 3 °C. Weigh each
specimen to the nearest 1‘mg (masq m,).

Measure the thickness.of each specimen as specified
in clause 4, but at the centres of its four edges (d,,
a,, d3, d;) and with)the external edge of the microm-
eter anvil approximately 5 mm from pach edge. Mark
the measuring points so that subsg¢quent measure-
ments can be made in the same plages.

Placecthe specimens in the vessel df boiling distilled
water (7.2.3). Take care to preven{ the specimens
from making contact over any substantial area with
one ancther or with the vessel.

After 2 h + 5 min, remove the speg¢imens from the
boiling water and aflow to cool for 1% min + & min in
the vessel of distilled water | maintained at
23 °C £ 2 °C (7.2.4). Take them from the water and
remove all surface water with a clean|dry cloth or with
filter paper. Weigh the specimens aggin to the nearest
1 mg {mass m,) within 1 min of taking them from the
water.

Determine the thickness of each s
nearest 0,01 mm at the same poin{

dy, dy, dy).

Examine each specimen visually fo
pearance.

7.5 Expression of results

pecimen to the
s as before (ds,

I change in ap-

If curvature of the specimen prevents accurate thick-
ness measurement, then a suitable ball-ended
micrometer thickness gauge shall be used.

7.2.7 Suitable heating apparatus (for example an
electric hotplate).

7.2.8 Specimen holder, tc hold specimens verti-
cally during immersion and prevent contact with other
specimens or the vessel.

The boiling water absorbed by each specimen is
given, as a percentage by mass, by the formula

my; — my
TX1OO

my is the mass of the specimen before immer-

sion;

m, is the mass of the specimen after immer-

sion.
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The percentage increase in thickness at the measur-
ing points of each specimen is given by the formulae

1
A x 100

dG - d2

A x 100

etc.

where

© SO

8 Resistance to dry heat

8.1 Principle

A specimen taken from the sheet under test, bonded
to wood chipboard to simulate service conditions, is
subjected to dry heat by contact with a vessel of de-
fined heat capacity, initially at 180 °C but cooling dur-
ing the 20 min of contact. Resistance to the test
conditions is assessed by visual examination.

d,, d,, ds and d, are the thicknesses measured
before immersion;

ds, d, d; and dg  are the thicknesses measured
after immersion.

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

The percentagé 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.

7.6 Test report

The test report|shall include the following information:

a) a referencd to this part of 1SO 4586;
b) the name 4dnd type of product;

c) the average percentage increase in_mass of the
three specimens;

d) the averagg percentage increase in thickness of
the three specimens;

e) the effect on the surface of the specimens, ex-
pressed in| accordafce’ with the following rating

The test is intended to determine the suitalility of
decorative laminated sheets for use in kitchens|where
contact with moderately hot cooking utensils i$ to be
expected.

8.2 Materials

8.2.1 Glycerol tristearate, or any other matgrial of
similar specific heat, which will produce the same re-
sult. To minimize health and safety risks, metal|blocks
can be used jfit can be shown that similar resylts will
be obtained:"The aluminium alloy block specffied in
ISO 4211-3+has been found to be suitable.

The \same glycero! tristearate or other materipl may
nermally 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 shall be used.

8.2.2 Fine-faced wood chipboard, 280 mm
+ 5 mm square, 18 mm to 20 mm nominal thickness
with a tolerance of + 0,3 mm, density 625 kg/m3 to
700 kg/m3 and moisture content (9 + 2) %.

8.2.3 Urea-formaldehyde adhesive, containjng ap-
proximately 15 % filler, or an equivalent adhesive.

8.3 Apparatus

thickness

scale:
8.3.1 Cast cylindrical aluminium or aluminium
Rating 5: | _Ng visible change alloy vessel, without a lid, the bottom of which has
Rating 4. Slight change of gloss and/or colour, been machined flat. It shall have an external diameter
only visible at certain viewing an- of 100 mm + 1,6 mm and an overall height of
gles; 70 mm + 1,5 mm. The wall thickness shall be
Rating 3:  Moderate change of gloss andfor gg Tor.rs] f‘rgs mm and the base
] 0 -
colour
Rating 2:  Marked change of gloss andjor 8.3.2 Heat source, for heating the vessel (8.3.1)
colour uniformly.
Rating 1:  Blistering and/or delamination

f) any deviation from the specified test method;
g) the date of the test.

8.3.3 Suitable inorganic heat-insulating board, of
thickness about 2,5 mm and 150 mm square.
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8.3.4 Thermometer, range — 5 °C to + 250 °C.

ISO 4586-2:1995(E)

c) the effect on the surface of the specimen ex-
pressed in accordance with the following rating

8.3.5 Fixed frame, to hold the specimen flat. scale:
83.6 Stirrer. Ratfng 5: N? visible change
Rating 4:  Slight change of gloss and/or colour,

. only visible at certain viewing angles
8.4 Test specimen Rating 3:  Moderate change of gloss andjor
The specimen shall be prepared by uniformly bonding colour
a piece of the sheet under test to the wood chipboard Rating 2. Marked change of gloss andjor
{8.2.7],using the specified adhesive (8.2.3]. One cofour
specimen 230 mm 4+ 5 mm square shall be used. The Rating 1:  Surface damage andjior blistering

bonded specimen shall be preconditioned for at least
7 days at 23°C + 2 °C and (50 + 5) % relative hu-
midity before being used for the test.

For materials of thickness greater than 2 mm, the ef-
fect of bonding the specimen is insignificant and the
test may be conducted with the specimen resting in
close| contact with the chipboard. This technique is
also pcceptable for routine gquality control testing of
lamirfates less than 2 mm thick. However, in cases
of digpute, laminates less than 2 mm thick shall be
bondpd to chipboard.

8.5 |Procedure

Fill the wvessel (8.3.1) with sufficient glycerol
tristeprate (8.2.1) so that at 180 °C the level iscabout
15 mm from the top. Fix the thermometer 18.3.4)
centrplly in the vessel with its bulb about-68-mm from
the bottom. Raise the temperature of the glycerol
tristeprate to approximately 185 °C,sstirring from time
to time. Transfer the vessel to~the heat-insulating
board (8.3.3) and allow the (temperature to fall to
180 IC + 1 °C, stirring continueusly.

Immgdiately place the-vessel on the surface of the
specimen and allow<to stand for 20 min without fur-
ther gtirring.

At the¢ end of this period, remove the vessel and allow
the specimen'to cool for a period of 45 min. Examine
the gpecimen for surface disturbance, for example

£z oy

d) any deviation from the specified fest method;

e) the date of the test!

9 Dimensional stability at elevated
temperature

9.1 Principle

Ihe 'test measures the lateral dimgnsional changes
of specimens from the sheet under |test over an ex-
treme range of relative humidities at elevated tem-
peratures.

9.2 Apparatus

9.2.1 Oven, capable of being | maintained at
70 °C + 2 °C.

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

NOTE 2  This relative humidity occurs|at a temperature
of 40 °C in equilibrium above a saturated polution of sodium
tartrate [(CHOHCOONa),-2H,01.

9.2.3 Conditioning chamber, with a standard at-
mosphere of 23°C + 2°C and rglative humidity
(50 + 5) %.

ble to the naked eye, corrected if necessary, allowing
the light to fall on the specimen at various angles of
incidence. '

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;

9.2.4 Means for measuring lengths of 200 mm to
the nearest 0,02 mm.

9.2.5 Desiccator, of suitable size.

9.3 Test specimens

Each specimen shall be 260 mm long, 50 mm wide
and of the thickness of the sheet under test. The
edges shall be smooth and free from cracks.
Measuring marks shall be made on the decorative
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face of the specimens approximately 200 mm apart
and 25 mm from each end.

Twelve 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 dry-heat test and three for the high-humidity test.

NOTE 3  If the
flexural strength
will usually be ¢

machine directio

Before making
shall be kept f
23°C+2°Ca

tests at various angles. The highest value
iven by the specimen cut parallel to the
.

the first measurements, all specimens
r 4 days in a standard atmosphere of
nd (50 + 5) % relative humidity.

9.4 Procedure

All measuremsd
nearest 0,02
within 5 min af

nts of length shall be made to the
nm. Measurements shall be made
er removal of the specimens from the

conditioning atmosphere or the desiccator (9.2.5).

9.4.1 Dry-hedt test

Taking three s
the distance b
with the speci
the oven (9.2.
end of 24 h, re
ambient tempse
and then remez

9.4.2 High-hu

Taking the rem
tion, measure
then place the

pecimens in each direction, measure
btween the marks on each specimen
mens laid flat and then place them/in
) maintained at 70 °C + 2 °C\\ At the
move them and allow them ™o cool to
rature in the desiccator (3.2.5) for 1 h,
sure the distance betweaen the marks.

midity test
aining thfee'specimens in each direc-

the distarice between the marks and
M in the conditioning chamber (9.2.2)

at 40 °C + 2 °Q

and relative humidity within the range

© |SO

Calculate the cumulative dimensional change for each
direction of the sheet. This change is the sum of the
average absolute dimensional changes in each of the
dry-heat and high-humidity tests if the movements are
in opposite directions. If they are in the same direc-
tion, the larger of the two average changes shall be
taken as the cumulative dimensional change. The ab-
solute figure shall be reported.

EXAMPLE (using specimens in one direction only)

= t

Specimen 1 2 3 Meah to

neargst
0,05|%

Initial length 200,90 199,86, 200,64

{mm])

Final length 200,12 199,04 199,84

{mm)

Change in -0,78\ - 0,82 -0,80

length (mm)

Change (%) ~03%9 -041 -040 -040
High-humidity test

Specimen 4 5 6 Meap

Injtial length 201,40 200,22 199,98

{rm)

Final length 202,00 200,86 200,54

{mm)

Change in +060 +064 +0,56

length {(mm}

Change (%) +030 +032 +028 40,30
The movements in the two tests are in opposite di-
rections; therefore, the cumulative dimefpsional
change is equal to (0,3 +0,4) % = 0,7 %.
9.6 Test report

90 % to 95 %.
men, wipe it fr
remeasure the

After 96 h &+ 4 h, remove each speci-
ee of surface water with a cloth, and
distance between the marks.

9.5 Expression of results

For each speci
centage of the

men, calculate the change as a per-
initial distance between marks.

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

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 cumulative dimensional change for the ma-
chine direction;

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

e) any deviation from the specified test method;
f) the date of the test.
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10 Dimensional stability at 20 °C

10.1 Principle
The test measures the lateral dimensional changes

of specimens from the sheet under test due to
changes in humidity at 20 °C.

10.2 Apparatus

ISO 4586-2:1995(E)

10.5 Expression of results

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

Calculate the mean percentage change in measured
length for each of the four pairs of specimens, to the
nearest 0,05 %.

Calculate the cumulative dimensional change for each
direction of the sheet. This change is the sum of the

10.21 Conditioning chambers, maintaining the
following three atmospheres:

20 °C + 2 °C, relative humidity (32 + 3) %
20 °C + 2 °C, relative humidity (90 + 3) %

2B °C + 2 °C, relative humidity (50 + 5) %

10.2.2 Means for measuring Ilengths of 200 mm
to the nearest 0,02 mm.

10.3| Test specimens

Four specimens measuring approximately
250 mm x 50 mm shall be cut from the sheet under
test in both the machine and cross-machine direstions
of the fibrous sheet material (for example paper) from
which the sheet was manufactured. IfCthese di-
rectigns are not known, they may be determined as
specified in subclause 9.3. Measuring .marks shall be
madg on the decorative face ofthe specimens ap-
proxifnately 200 mm apart and-25-mm from each end.

10.4 Procedure

Precgndition the_specimens for 4 days in a standard
atmopphere 0f28°C + 2 °C and (50 + 5) % relative
humiglity.

Meagqure the distance between the marks on all eight
specimens to the nearest 002 mm with the Specis

mean absolute percentage changed in each of the
low- and high-humidity tests. The-abgolute figure shall
be reported.

10.6 Test report
The test report shall include the folloying information:
a) a reference to this part of ISO 4486;

b) the-name and type of product;

¢)\the cumulative dimensional chaphge for the ma-
chine direction;

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

e} any deviation from the specified procedure;

f) the date of the test.

11 Resistance to impact by
small-diameter ball

11.1 Principle

A specimen from the sheet under test is bonded to
wood chipboard to simulate service donditions and its
decorative surface is subjected to the impact of a
5 mm steel ball mounted at one gnd of a spring-
loaded bolt. The minimum spring force needed to
cause visible damage is used as a nf{zasure of resist-

mens laid flat.

Keep four specimens, two cut in the lengthwise and
two in the crosswise direction, for 7 days at
20 °C + 2 °C and (32 + 3) % relative humidity.

Keep the remaining four specimens for 7 days at
20 °C 4+ 2 °C and (90 + 3) % relative humidity.

Remeasure the distance between the marks as be-
fore within 5 min after removal from the conditioning
atmosphere.

+ H s
areo tunTipact,

11.2 Materials

11.2.1 High-quality fine-faced wood chipboard,
18 mm to 20 mm nominal thickness with a tolerance
of + 0,3 mm, density 625 kg/m® to 700 kg/m°® and
moisture content (9 £ 2) %.

Where the specimen is bonded to chipboard, the test
actually measures the impact resistance of the whole
composite material, i.e. laminate, adhesive and
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substrate. The correct choice of chipboard quality is
therefore very important in achieving good
reproducibility with this test. In cases of dispute, the
same test shall be carried out on chipboards from
three different suppliers.

11.2.2 Urea-formaldehyde adhesive, containing
approximately 15 % filler, or an equivalent adhesive.

11.2.3 Solution of dye in alcohol, graphite or
talcum, to contrast with the colour of the sheet under

© iSO

11.3.3 Support fixture (see figure 3), which clamps
to the shaft of the impact tester and provides a con-
venient mounting of sufficient mass for the tester to
be held at right angles to the surface of the specimen
and to avoid recoil following the release of the impact
bolt.

11.3.4 Steel plate, having dimensions of approxi-
mately 300 mm x 300 mm x 50 mm.

11.3.5  Hand lens with approximately « & magni-

test (optional)

11.3 Apparatus

11.3.1 Impalt tester (see figure 2), consisting of an
impact bolt with a 5 mm steel ball mounted at one
end, which is|projected once against the surface un-
der test by the release of a compression spring. The
spring comprgssion force before release can be ad-
justed contingously from O N to 90 N by means of a
force-setting barrel (housing).

The newton metre (N-m) scale also provided on the
tester is only[to be used for orientation, as the intro-
duction of a mon-linear scale involves relatively great
inaccuracies.

The comprespion spring is 100 mm long when re-
leased and has a constant of 1 962 N/m + 50 N/m. It
is compressed by drawing back the impact bolt and
is held in the|loaded position by a retainer which ent
gages in the polt. It is released to deliver the imigact
blow by a relgase unit which withdraws the retainer.

11.3.2 Force-producing arrangement((for example
a scale-pan arjd weights), capable of béing suspended
from the impact bolt to exert a compressive force on
the spring.

fication {(optional).

11.4 Test specimens

Specimens shall be prepared byluniformly bgnding a
piece of the sheet under testto the wood chipboard
(11.2.1), using the specified adhesive (11.2.2). About
ten specimens, each, 230'mm + 5 mm squafe, shall
be prepared. The bonded specimens shall be|precon-
ditioned for at_{east 7 days at 23 °C + 2[°C and
(50 + 5) % relative humidity before being Used for
the test.

11.5Calibration of the impact tester

Suspend the tester (11.3.1) with the imppct bolt
pointing upwards so that its longitudinal axig is free
to hang vertically under gravity.

Set the force-setting barrel, which serves to fary the
impact force, to zero on the scale. Compiess the
spring by a force F, (calibration force) using a|suitable
arrangement (for example weights in a sgale-pan)
(11.3.2) suspended from the knob used to drpw back
the impact bolt, ensuring that the bolt is clegr of the
retainer of the release unit.

Dimensions in millimetres

spring
Steel ball

245 max.

Z Compression i Force-setting

Retainer
Release lever
\mpact bolt @2 5\ Knob
S ™
- -4 ---J4F-3F
- T

barrel
{housing)

Figure 2 — impact tester (shown with spring compressed) (see 11.3.1)

10
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Dimensions in millimetres

Observation slot

30

Turn
relea
This
crea

serve

the i
corrsg

Repg
of F,
valusg

20

Clamp screw
Pressure bolt —\

//_/

3000g J

O

Steel ball™

the force-setting barrel untilthe retainer of the
se unit is just in contagt Wwith the impact bolt.
position can be determined by increasing or de-
ing the compressing,force very slightly to ob-
b whether the retainer is just in contact. Record
hdicated force EJon the scale of the instrument
sponding to-the calibration force F,.

at thissealibration procedure for various values
inthe range required, and draw a graph relating
sCof the scale reading F, to values of the cali-

36,4

35

1

Figure 3 — _Support fixture for impact tester (see 11.3.3)

Prepare a new calibration graph afte

Foot

every 500 tests.

bration Torce F, (see figure 4 for an examplel.

The graph will be an approximately straight line which
will not pass through the origin, because a constant
but undetermined force is exerted during the cali-
bration procedure by the mass of the impact bolt and

any
pan).
and

suspension arrangement (for example, a scale-
Draw a second line passing through the origin
parallel 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 test-

ing.

Scale reading|on instrument (N)

10 20 30 40 50 60 70 80

Calibration force F,, (N)

Figure 4 — Example of calibration graph relating

actual force to scale value (see 11.5)

11
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11.6 Procedure

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

Place the steel plate (11.3.4) on a convenient rigid
horizontal surface and locate the specimen on it with
its decorative surface uppermost. Fix the impact
tester in its support fixture (11.3.3), load the tester,
place the assembly on the specimen and release the

impact bolt. Starprelirmirary-testswith-a-sprngforce

© SO

damaged. 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.

of 10 N and increase by 5 N on each occasion to de-
termine the npinimum spring force at which the sur-
face of the sr;[ecimen shows damage due to impact
stress.

Test at least [five additional specimens for the final
determination| of the maximum force at which no
damage occurp. For this purpose, start with the spring
force determined in the preliminary test and reduce it
in suitable stdges, for example 1 N, after every five
tests.

To make the gamage more easily visible, the surface
of the specimgn may be rubbed after the test with a
solution of dyg in alcohol or with graphite or talcum
{(depending or] the colour of the decorative surface).
A magnifier (11.3.5) with x 6 magnification may also
be used.

The distance [between points of impact shall be at
least 20 mm @nd between points of impact and. the
edge of the specimen at least 30 mm.

Examine the ppecimen for damage at théwpoints of
impact. For the purpose of this test, damage is de-
fined by the presence of fine hairling ‘efacks (which
are frequently| concentric), continuotis’ cracks or flak-
ing of the dgcorative surface.Jhdentations without
cracks do not fcount as damage)

If the test is onhly condugtedto determine whether the
impact strength of a material exceeds a limiting value,
the specimen|[shall ‘sustain no damage after five suc-
cessive individlual, impact blows with the prescribed

35
XX XXX
XXXXX
30 X XXXX
<z XX XXX .
S Transjition
5 XXX XX rang
.g’ XXXX X
& XXX XX
25 XXXXX
20
Specimen Specimen
not damaged
damaged

NOTE — In the example, the impact strength of thelmaterial
is 26 N.

Figure 5 — Example of evaluation diagrjm for

assessing the effect of impact blows with an
impact tester (see 11.7)

11.8 Test report

spring force.

11.7 Expression of results

Enter the results of the series of tests on to an
evaluation diagram (see figureb for an example) in
which they are subdivided into “Specimen not dam-
aged” and “Specimen damaged”, for each value of
spring force used. This results in a transition range in
which some specimens are damaged and some un-

12

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

b) the name and type of product;

¢) the impact strength, in newtons;

d) any deviation from the specified procedure;

e) the date of the test.
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12 Resistance to impact by
large-diameter ball

12.1 Principle

A specimen from the sheet under test (bonded to
wood chipboard if specified) is covered with a sheet
of carbon paper and subjected to the impact of a steel
ball which is allowed to fall from a known height. Im-
pact resistance is expressed as the maximum drop
height which can be achieved without incurring visible

ISO 4586-2:1995(E)

the specified adhesive (12.2.2). The bonded speci-
mens shall be pre-conditioned for at least 7 days at
23°C + 2 °Cand (50 £ 5) % relative humidity before
being used for the test.

For laminates of thickness = 2,0 mm and < 5,0 mm,
the effect of bonding the specimen is insignificant and
the test may be conducted with the laminate clamped
in the frame in contact with the chipboard.

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

surfdce cracking or producing an imprint greater than
a spegcified maximum diameter.

12.2) Materials

12.2{1 High-quality fine-faced wood chipboard,
18 mm to 20 mm nominal thickness with a tolerance
of 40,3 mm, density 625 kg/m® to 700 kg/m® and
moisfture content (9 + 2) %.

Where the specimen is bonded to chipboard, the test
actually measures the impact resistance of the whole
composite material, i.e. laminate, adhesive and
substrate. The correct choice of chipboard guality is
thergfore very important in achieving good
reprqducibility with this test. In cases of dispute, the
same¢ test shall be carried out on chipboards from
threq different suppliers.

12.22 Urea-formaidehyde adhesive, ~containing
approximately 15 % filler, or an equivalent'adhesive.
12.3| Apparatus

12.3/1 Free-fall test apparatus, of the type shown

in figure 6, or an equjvalent which will produce the
samg results.

12.32 Polished”steel ball, of mass 324 g + 5,0 g
and |diameter. 42,8 mm + 0,2 mm, having no dam-

12.5 Procedure

The test shall be carried out in the laboratory atmos-
phere, and in cases of dispute it shplt be carried out
at 23 °C + 2 °C:

Clamp the specimen in the clampin
and place 'the assembly on the solid
fall_telst apparatus (12.3.1). Cover th
a.sheet of carbon paper with its coatd
with the decorative surface. Adjust
so that its base is touching the face

g frame (12.3.3)
base of the free-
e specimen with
bd face in contact
the height scale
pf the specimen.

Position the electromagnet at any arbitrary height (the

specification limit for the material un
ful starting point).

Place the steel ball (12.3.2) on

der test is a use-

the energized

electromagnet. Operate the releasg mechanism so

that the ball falls on the specimen,

catching the ball

on the first rebound so that multipl¢ impacts do not

occur.

Examine the impact spot. If cracking
carbon imprint is greater than the d
in 18O 4586-1, lower the electroma
the test. If no cracking is evident a
smaller than the specified diam
electromagnet and repeat the test.
tween points of impact, and between

is evident, or the
ameter specified
gnet and repeat
nd the imprint is
eter, raise the
The distance be-
points of impact

and the edge of the specimen, ¢

hall be at least

—conforming to

figure 7.

12.4 Test specimens

Specimens shall be 230 mm + 5 mm square. For
laminates of thickness less than 2,0 mm, specimens
shall be prepared by uniformly bonding a piece of the
sheet under test to the wood chipboard (12.2.1) using

50 mm. For referee purposes, only one impact per
specimen shall be made, with the point of impact as
near as possible to the centre of the specimen.

Repeat the above procedure, as necessary, to deter-
mine the 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.

13
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Dimensions in millimetres

ﬁ
Electric power supply _~\)
Trangformer and rectifier > Angle iron brackets (attached firmly
to wall or column, plumb and

Junction box with 0 perpendicular to base plate}

two-pin socket

Junction box with

5
indicator light ~
Mounting board for test
— ) apparatus (medium- ‘or high-
density chipboard)
Coiled wire lead /
6 mm wide slot
o R
S 3
~ 3
o~ 3 >
] Slidable machinist’s steel scale
'\
\ Electromagnet on sliding mount
jﬁ Wing nut
1 SR IS S
R <J
o ~J
o
- \
\
450 x 450 x 20 steel base plate levelled jand set
. N firmly to floor, and projecting out far enoggh in
Foot treadle switgh — front of the stand for the whole of the clamping

frame holding the test specimen (see figure 7) to
be placed on it.

Figure 6 — Resistance to impact by large-diameter ball (see 12.3.1)

14
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Dimensions in millimetres

270

20,15 200

&
&

200
270

Upper metal frame, thickness 5 mm

Metal frame
f —Specimen
L

| 77 P e
\ | &{
20|15 200 =]
A-A
Figure 7 — Clamping frame (see 12.3.3)
12.6( Test report 13 Resistance to cracking (thin

, . laminates)
The test report shall include the following information:

reference to this part of 1ISO 4586; 13.1  Principle

&
)

A specimen taken from the sheet unter test is rigidly
clamped in a steel fixture under slight curvature, with
the decorative face in tension. Additional stress is
imposed by heating the clamped specimen at 80 °C
for 20 h, and the resistance to cracking assessed by
visual examination.

b} the name and type of product;
c) the impact resistance, expressed in centimetres;

d) the indentation diameter, expressed in milli-

metres;
e) any deviation from the specified test method; 13.2 Apparatus
f} the date of the test. 13.2.1 Clamping device, as shown in figure 8.

15
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Dimensions in millimetres
Cheese head

Serrated beIwa M6
clamp Spring Washer
washer
Test y
HE / specimen 1 o
iy | M
. _ ! i
Y T T )
Elevation HAK
{including specimen) L |: I o
Y i ~
1 — |I M
| a 1 | "
1 7 |
f
120
|
{ , un
' Va2 IR~
Plan view W
{without specimen) | (=]
@ "
& &=
! o~
o
10
20
25

Figure 8 1— Steel clamping device for testing resistance to cracking (coefficient of linear thermal
expansion = 11 x 10°° K™ ) (see 13.2.1)

13.2.2 Conditioning chamber, with a standard_at-
mosphere of [23°C + 2 °C and relative _humidity
(50 + 5) %.

cally heated oven,cprovided with air
capable of being maintained at

13.2.3 Electri
circulation and
80 °C + 2 °C.

13.2.4 Hand Jens, with/approximately x 6 magni-

fication.

13.4 Procedure

Precondition a specimen for 48 h at 23 °C + 2 }C and

(50 + 5) % relative humidity before testing.

Clamp the specimen at 23 °C +2°C with the
decorative side uppermost (i.e. in tension) |n the
clamping device (13.2.1). It is essential that the
specimen does not slip in the clamp during the| test.

13.2.5 Lighting, of intensity 800 Ix to 1 000 Ix.

13.3 Test specimens

The specimens shall measure (120 + 2) mm x
(50 £+ 2) mm and shall be of the thickness of the
sheet under test. The lengthwise direction of each
specimen shall coincide with the direction of the
greatest change in dimensions as determined in ac-
cordance with clause 9 or 10. Two specimens shall
be used.

16

Transfer the clamped specimen to the oven (13.2.3),
maintained at 80°C+2°C, and leave for
20h + 1h.

After removal from the oven and cooling to ambient
temperature with the specimen still clamped in pos-
ition, examine the surface with the naked eye, cor-
rected if necessary, and using the hand lens (13.2.4),
for the presence of any cracking. The light intensity
during the examination shall be 800 Ix to 1 000 Ix.

Carry out the test on both specimens.
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13.5 Expression of results

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

Decorative surface unchanged from
as received condition; no hairline
cracks

Rating 5:

Hairline cracks only visible under
x 6 magnification, irregularty distrib-
uted across the surface

Rating 4:

ISO 4586-2:1995(E)

14.2 Apparatus

14.2.1 Scratch testing apparatus (see figure9),
consisting 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)

In addition to rating 4 faults, cracks
{normally parallel 1o the short edge
of the specimen)} visible to the
naked eye, corrected if necessary

Rating 3:

A gaping crack which may extend
completely across the specimen

Rating 2:

Specimen broken into separate

parts

Rating 1:

13.6 Test report

The test report shall inciude the following information:
a) d reference to this part of ISO 4586;

b) the name and type of product;

c) the lower test result of the tests onLthe two
dpecimens;

d) 4gny deviation from the specified procedure;

e) the date of the test.

14 |Resistance to-scratching

14.1| Principle

The |minimum load applied to a diamond scratching

Tor the specimen. This shall rotate aojout a vertical axis
without play and is preferably motettdriven. The rota-
tion frequency shall be 5 r/min~£™ fmin.

14.2.1.3 Arm (B), canyihg the hdglder for the dia-
mond, 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 an the specimen.

14.2.1:14) Means of applying a kndwn load with an
accuracy of + 0,01 N to the scratching point with
weights (C + D).

14.2.1.5 Hemispherical diamond scratching point

(E), with a point radius of 0,090 mm
an included angle of 90° + 1° (seq
diamond shall be mounted in the hdg
part on the leading side of the {
working direction.) Diamonds shall
before use as specified in 14.3."

14.2.1.6 Clamping disc (F), 1o ke
flat.

14.2.2 Viewing enclosure, having
terior and a light source (defined belg
top. Its dimensions shall be such th
is located vertically below the light
distance of 600 mm. An aperture in
low inspection of the specimen at va

+ 0,003 mm and

figure 10). (The
Ider with the flat
hank facing the
be standardized

bp the specimen

a matt black in-
w) located at the
at the specimen
source and at a
the front shall al-
fious angles from

a-distance—-of400-mrm—=—30rmm—A-diagram of a suit-

point-ef—defired—geometry—which—produces—a—econ
tinuous surface mark visible to the naked eye, cor-
rected if necessary, is the resistance to scratching of
the decorative laminated sheet under test.

This minimum load is determined by applying suc-
cessively decreasing loads to the diamond point and
examining the marks produced.

able enclosure is shown in figure 11.

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 il-
lumination of 800 Ix to 1 000 Ix at the specimen sur-
face.

1) Diamond points conforming with these dimensions and profile are available from: Cie Weinz, Industrie Edelstein Fabrik,
Postfach 2740, D-55743 Idar-Oberstein, Germany, and through Erichsen GmbH & Co. KG, D-58675 Hemer-
Sundwig/Westfalien, Germany. (This is an example of a suitable product available commercially. This information is given for
the convenience of users of this part of ISO 4586 and does not constitute an endorsement by ISO of this product.)

17
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14.2.3 Conditioning chamber, with a standard at- 14.2.4 Viewing mask (see figure 12), made from
mosphere of 23 °C 4+ 2°C and relative humidity thin flat opaque sheet material such as thin metal

(50 + 5) %.

sheet or plastic card.

I1IIITTIII

1,50 2,

ool

YTITT7T]TT T IITTTTTIYI‘VI‘

250 300/ 350 4,00 450 500N

Figure 9 —=-Type of apparatus for measuring the resistance to scratching (see 14.2.1)

18
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Dimesions in millimetres

Diamond holder

A |
- / ] -
X I S | 4 °9
o -+ Cal
@ i .
S |
0 0,2 x 45° 00,6

13,3-0.3 0
! @ 2,35 - 0,01
Diamond paint 1

Optical axis of projector

Diamond holder

Diamond
R 0090+ 0,003

0,037+ 0,003

| 2\

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

Figure 10 — Scratching point (see 14.2.1.5)
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Device fi

Lamp holder

2650

/ {foam-rubber pad)

/

36015

3% %7&0\,5

br centering test specimen

TN

=400

Figure 11 — Example of suitable viewing enclosure (see 14.2.2)

Dimensiongnimillimetres

Forehead rest

Inside wall mat black
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Diménsions in millimetres

;,SN 50N \

30N

‘ Aperture

\
JINIID,

C

| Centre of specimpn & 6,5

NI C_e [ D

>—Specimen
\
T~ Viewing mask (seb 14.2.4)
5

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

D)

CLL s

Figure 12 — Example of scratching test
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14.3 Standardization of the diamond point

14.3.1 With PMMA

Use a disc
poly{methyl m

thickness 3 mm

cut from high-molecular-weight
ethacrylate) cast sheet of minimum
{4 mm prefered). The cast

poly(methyl methacrylate) shall be vacuum predried
for 24 h at 80 °C and shall have a Vicat softening

temperature of

at least 112 °C.2

© 1SO

PMMA calibration
HPDL calibration

1. IN+01N
50N+ 04N

14.4 Test specimens

Cut two specimens, of the shape and dimensions
shown in figure 13, from the sheet under test.

Wipe the surface of each specimen using cotton fab-

Fix the PMMA
carry out the p
of 0,8 Nto 1,5
revolution at
concentric tra
2 mm apart.

Inspect the sp
described in 14
which produce

Continue the ¢
applying loag
(Ly —0,1) N an
4 mm apart.

Inspect the sq
cisely the minin
mark (L,). This|

disc to the supporting turntable, and
ocedure described in 14.5. Apply loads
N in 0,1 N steps, making one complete
b r/min + 1 r/min for each load. The
ks thus produced shall be spaced

ecimen in the viewing enclosure, as
}.5.3, to determine the minimum load
5 a continuous mark (L,).

alibration with a second PMMA disc,
s L, (Li+01)N, (L;+02)N,
d (L, — 0,2) N, and spacing the tracks

ecimen as before to determine pre-
num load which produces a continuous
is the final PMMA calibration result.

14.3.2 With high-pressure decorative laminates

(HPDL)

Use a disc® ¢
satin mat surfa
the procedure
42N to 56N
to determine f{
continuous ma

Continue the

applying  load
(Lsy — 0,2) N an

it from white standard HPDLE with a
ce, predried for 24 h at(80 °C. Using
described in 14.3.1( apply loads of
in steps of 0,2 N with 2 mm spacing
he minimum Ipad)which produces a

K (Lo).

alibration. with a second HPDL disc,

s Lgw {(L;+02) N, (L;+04) N,
d (5~ 0,4) N, with 4 mm spacing.

ric impregnated with a solvent such as acetorle. It is
important that, once cleaned, the surface |is not
touched in the test area.

Before making the scratch test, stdre the spegimens
for 4 days in the standard atrgsphere specified in
14.2.3.

Dimensions in millimetres

100

100

Figure 13 — Test specimen (see 14.4

Determine pre

cisely the minimum ioad wnich proga-

uces a continuous mark (L,). This is the final HPDL
calibration result.

14.3.3 Acceptance values for diamond calibration

The diamond point shall meet the following two re-
guirements:

14.5 Procedure

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

Adjust the height of the arm (B) so that it is horizontal
when the diamond point rests on the specimen.

2) PMMA and HPDL -calibration discs may be obtained from Erichsen GmbH & Co. KG, D-568675 Hemer-
Sundwig/Westfalien, Germany. (These are examples of suitable products available commercially. This information is given for
the convenience of users of this part of ISO 4586 and does not constitute an endorsement by ISO of these products.)
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1451 Determination of approximate value

Start the test with a preliminary load of 5,0 N. Place
the arm (B) in a vertical position. Fix the first 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 specimen, taking care to avoid any
impact.

Start rotating the turntable counterclockwise for one

ISO 4586-2:1995(E)

sure with one aperture of the mask in the 12 o'clock
position. Tilt at any angle, without rotating the speci-
men or mask, and observe each aperture in turn with
the naked eye, corrected if necessary.

In judging the lowest load producing a continuous
mark, care shall be taken to ensure that the mark
selected as the end point is truly continuous in all
eight apertures in the viewing mask. The operator
shall guard against mentally bridging gaps in the
marks.

complete revolution at a uniform rotational frequency
of 5 fmin £ 1 r/min.

Stop [the turntable and inspect the specimen.

If a cpntinuous mark is visible at a load of 5,0 N, con-
tinue| the test using other tracks on the specimen
concéntric with the first and spaced at least 2 mm
apart] decreasing the load in steps of 0,5 N down to
a load of 2,0 N.

If a cpntinuous mark is visible at a load of 2,0 N, con-
tinue [testing by reducing the load in 0,25 N steps. For
loads| below 1,0 N, continue testing by reducing the
load in 0,1 N steps.

If no|continuous mark is visible at a load of 5,0 N,
slide fthe moveable load (C) back to zero, add a fixed
load ¢f 5,0 N to the arm (B} and continue testing\by
adjusting the moveable load to increase the total load
in ingrements of 0,5 N.

14.5.2 Determination of precise value

After|determining the approxirate scratch resistance
of thg¢ material, test the secaond’specimen, starting at
this approximate value and then applying the next two
highdr loads and the nexttwo lower loads at the ap-
propriate steps. Theontentric tracks shall be spaced
4 mnp apart.

EXAMPLE

1 ppreximate value determined: 3,5 N.

14.6 Expression of results
Record the minimum load @iving a ¢ontinuous mark
visible after 24 h in thé~§tandard atmosphere. An

example of a test aesult of 26 N is shown in
figure 12.

In cases of displte, three observer$ 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 ISO 45B6;

b) the name and type of product;
¢} 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 specimens are left in contact with a series of
staining agents which are likely to bg encountered in
everyday use. The time and conditions of contact are

2 Tracks on the second test specimen spaced
4 mm apart: 2,6 N/3,0 N/3,5 N/4,0 N and 4,5 N.

14.5.3 Final inspection

Place the scratched samples in a standard atmos-
phere as specified in 14.2.3 for 24 h before final in-
spection.

Clean the surface of the specimen. With the mask in
place on the surface of the specimen, place specimen
and mask on the viewing point in the viewing enclo-

specified for each staining agent. At the end of the
specified contact period, the specimens are washed
and examined for residual surface marks.

If the product under test meets specification require-
ments when tested with each of the six staining
agents marked with an asterisk, then it is deemed to
comply with the specification for stain resistance. The
other staining agents are included for information
only. In the case of a specific complaint, the staining
agent in question {selected from group 1, 2 or 3) shall
be used to verify the quality of the laminate.
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15.2 Staining agents

© SO

Staining agent

Contact

Test conditions .
time

Group 1

* Acetone
Trichloroethane
Other organic solvents
Toothpaste
Hand cream

Urine
Alcoholic bgverages
Natural fruitland vegetable juices
Lemonade gnd fruit drinks
Meats and $ausages
Animal and vegetable fats and oils
Water
Yeast suspgnsion in water
Salt (NaCl) qolutions
Mustard
Lyes, soap $olutions
Cleaning solution

23 % dodecylbenzene sulfonate

10 % alkyj aryl polyglycol ether

67 % water
Phenol and [chloramine T disinfectants
Stain or paift remover based on organic solvents
Citric acid (TO % solution)

15.5 Procedure A
Apply staining agent 16htp24h
at ambient temperaturé

Group 2

* Coffee (120| g of coffee per litre of water}
Black tea (9| g of tea per litre of water)
Milk (all typgs)

Cola beverages
Wine vineggr

Hydrogen pgroxide (3 % solution)

Ammonia (10 % solution of commercial concentrate}
Nail varnish
Nail varnish|remover
Lipstick
Water coloyrs
Laundry mafking inks
Ball point inks

Alkaline-based cleaning agents diluted to 10.% concentration with water

Apply staining agent

}15.5 Procedure A
at approximately 80 °C

16 h
15.5 Procedure A

$ Apply staining agent

at ambient temperature

Group 3

* Sodium hydroxide (25 % solution)
* Hydrogen peroxide (30 % solution)

Concentrated vinegar (30 % acetic acid)

Bleaching agents and sanitary cleaners containing them

Hydrochloric acid based cleaning agents (< 3 % HCI)

Acid-based metal cleaners

Mercurochrome (2,7-dibromo-4-hydroxymercurifluorescein, disodium
salt)

* Shoe polish

Hair colouring and bleaching agents

lodine

Boric acid

Lacquers and adhesives (except fast-curing materials)

Amidosulfonic acid descaling agents {< 10 % solution)

15.5 Procedure A
Apply staining agent 10 min
at ambient temperature

24
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Staining agent Test conditions Ct:irrl't‘a;ct
Group 4
* Citric acid {10 % solution) i
Acetic acid (5 % solution) 15.5 Procedure B 20 min

1) Acids and alkalis, 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.

Apply a small quantity (for example
staining agent 1o two specimensJThEe staining agent
shall be at the temperature specifiedl in 15.2. Cover
the staining agent on one of Jthe two[specimens with
a glass cover (15.3.1).

15.3 | Apparatus and materials or 3 drops) of

15.3.1 Glass covers (for example watch glasses), to
restri¢t evaporation.

15.3.2 Thermometer, range 0 °C to 100 °C.

After the specified\Veontact time
necessary remove_the staining agent with a suitable
solvent (for example butyl acetate |to remove nail
varnish), then'wash with water contgining a suitable
wetting_‘agent (15.3.6), and finally with ethanol

nas elapsed, if

15.3.3 Flat-bottomed aluminium vessel, in ac-

cordapce with 8.3.1.

15.3.4 Hotplate, or other suitable heat source. (15.37)\0r other solvents as requirgd to clean the
surface. A suitable brush (15.3.9) may be used to re-

15.3.5 Horizontal inspection surface, illuminated move staining agent from textured syrfaces.

by overhead and low-angle daylight or white fluores-

One hour after washing, place the §
inspection surface (15.3.5) and view
angles at a distance of 400 mm.

pecimen on the
it from various

cent light of intensity 800 Ix to 1 000 Ix.

15.3.6 Wetting agent, for example domestic deter:

gent.
15.3.7 Solvents, such as ethanol, acetoné, methyl
ethyl ketone, etc. (see 15.5). 15.5.2 Procedure B

15.3.8 Soft clean cloth. The specimen shall be prepared in @ccordance with
8.4.

15.3.9 Hard nylon bristle brush (for example a nail

brushb. Apply a small guantity {for example P or 3 drops) of
the staining agent to the specimen. The staining agent
¢ shall be at ambient temperature.
15.4 | Test specimens P

Fill the vessel (15.3.3) with water (t

D within 15 mm

Indiviflual specimens of any suitable |size shall be of the top) and heat it until the water |boils vigorously.
u;ed, cqt i the .sheet under test. Alternatively, a Discontinue heating and immediately [place the vessel
smglg pigce of laminate, '?rge e.ﬁnough t.o allow the containing the boiling water on the| surface of the
staini ' specimen directly over the pool of staining agent.

used. Keep the specimen flat during the test.

After the specified contact time, remove the vessel
and wash the specimen with water containing a suit-
able wetting agent (15.3.6) and then with ethanol
(15.3.7) or other solvents as required to clean the
surface. A suitable brush (15.3.9) may be used to re-
move staining agent from textured surfaces.

In cases of dispute, specimens shall be bonded to
chipboard (see 8.4), particularly for procedure B.

15.5 Procedures

15.5.1 Procedure A

One hour after washing, place the specimen on the
inspection surface (15.3.5) and view it from various
angles at a distance of 400 mm.

The specimens shall be initially at ambient tempera-
ture.
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15.6 Expression of results

The effect on the surface of the specimen shall be
expressed in accordance with the following rating
scale for each of the six mandatory staining agents.

© ISO

16.3 Test specimen

The test specimen shall be prepared in accordance
with ISO 105-B02 and shall be of sufficient size to be
representative of the finished sheet.

Rating 6. No visible change 16.4 Procedure
Rating 4:  Slight change of gloss and/or colour, '
only visible at certain viewing angles Carry out the test using method 3 of
i ) h ¢ qf q ISO 105-B02:1994. Discontinue the exposure when
Rating 3: Mc.>derate change of gloss andfor Blue Wool Reference 6 shows grey scale contrast 4,
COTOUT as defined in 1ISO 105-A02, between the exposed and
Rating 2: | Marked change of gloss andfor col- unexposed portions.
our
Rating 1: | Surface distortion and/or blistering 16.5 Evaluation and expression of resuits

15.7 Test rgport

The test report|shall include the following information:

a) a referencd to this part of iSO 4586;

b) the name gnd type of product;

c) an assessment of stain resistance for each stain-
ing agent applied, expressed in accordance with
the rating dcale given in 15.6;

d) any deviatipn from the specified procedure;

e) the date off the test.

16 Resistance to colour change in-xenon
arc light

16.1 Principle

Part of a test specimen taken from the sheet under
test is exposef, togethier with blue wool reference
specimens, to the light.of a xenon arc lamp. The light
dosage is detefmined by the effect on the wool ref-
erence specimens: and the effect on the test speci-

Examine the contrast betweenithe exposed gnd un-
exposed portions of the test specimen and rgcord it
in terms of a grade on the_ grey scale.

Express the result in relation to the resistance|to col-
our change of Blué-Wool Reference 6 as one|of the
foliowing:

Resistance to colopur
change
(Blue Wool Reference|No.)

Test specimen
contrast
(Greyrseale grade No.)

>4 <6
4 6
<4 >6

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

c) the type of xenon arc lamp apparatus used and
the irradiance at the surface of the specimen;

d) the resistance of the specimen to colour change,
expressed as greater than, equal to or leds than

men is assessed at a specified light dosage by the
contrast between the exposed and unexposed
portions of the test specimen.

16.2 Apparatus

The apparatus shall be as specified in ISO 105-B02.
It shall be operated at a black-pane! temperature of
63 °C + 3 °C with a relative humidity of (50 + 5) %.
The irradiance at the specimen surface shall be
1 000 W/m? + 200 W/m? unless otherwise agreed.

26

That of Blue Vool Reference G,
e) any deviation from the specified procedure;

f} the date of the test.

17 Resistance to cigarette burns

17.1 Principle

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

17.2 Materials

17.2.1 Fine-faced wood chipboard, 18 mm to
20 mm nominal thickness with a tolerance of
+ 0,3 mm, density 625 kg/m3 to 700 kg/m3 and
moisture content (9 + 2) %.

ISO 4586-2:1995(E)

Follow the same procedure with the two cigarettes
from the other two brands.

Remove any superficial combustion residues with a
soft cloth moistened with alcohol. Examine the sur-
face with the naked eye, corrected if necessary, for
any changes such as discolouration, cracks or blisters.

17.6 Expression of resuits

Express the result for each area of cigarette contact

17.2.2 Urea-formaldehyde adhesive, containing
approkimately 15 % filler, or an equivalent adhesive.

17.2.3 Pale-tobacco cigarettes without filters,
from fach of three well known brands, each with a
mass|of 1,0 gto 1,1 g for a length of 70 mm and with
the tgbacco evenly distributed over its length. They
shall pbe kept in the standard atmosphere (see 17.4)
for at|least 24 h before being used for the test.

17.2.4 Ethanol, 95 % (V/V).

17.2.8 Soft cloth.

17.3 | Test specimen

The specimen shall be prepared by uniformly bénding
a piede of the sheet under test to the wood chipboard
{17.2.1), using the specified adhesive {17:2.2). The
bondgd specimen shall be kept in the-standard at-
mosphere (see 17.4) for at least 7.days before being
used |for the test. One specimén)230 mm + 5 mm
squarg shall be prepared.

17.4 | Apparatus

17.4.1 Conditioning chamber, with a standard at-
mosphere of«23°C + 2 °C and relative humidity of
(50 H 5) %:

in accordance with the following ratingg scale:

Rating 5:  No visible change

Rating 4:  Slight changé of gldss only visible
at cerfain’ viewing [angles andjor
slight.brown stain

Rating 3: _Moderate change of gloss and/or
moderate brown staln

Rating Z)" Severe brown mark, but no de-
struction of the surfgce

Rating 1:  Blistering and/or cragks

17.7 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;

d) the cigaretie burn resistance of| the specimen,
expressed as the arithmetic mepn of the three
individual ratings rounded to the njearest integer;

e) any deviation from the specified grocedure;

f) the date of the test.

17.5 Procedure

Ignite one cigarette from one of the brands and let it
burn to consume a length of approximately 10 mm.

Place the burning cigarette in full-length contact with
the horizontal surface of the specimen in a draught-
free area so that the glued seam of the cigarette is
not in contact with the specimen. Allow the cigarette
to continue burning until an additional 20 mm length
is consumed. If the cigarette goes out before this oc-
curs, repeat the test.

18 Resistance to cigarette burns

(simulated test using electric heater)

18.1 Principle

Specimens taken from the sheet under test, and
bonded to wood chipboard to simulate service con-
ditions, are exposed to local radiant heat from an
electric heater. The resistance of the material is as-
sessed in terms of the duration of exposure needed
to cause visible damage.
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18.2 Materials

18.2.1 Fine-faced wood chipboard, 18 mm to
20 mm nominal thickness with a tolerance of
+ 0,3 mm, density 625 kg/m® to 700 kg/m3 and
moisture content (9 + 2) %.

18.2.2 Urea-formaldehyde adhesive, containing
approximately 15 % filler, or an equivalent adhesive.

18.3 Apparatus

© SO

18.3.2 Heating element (D) (see figure 14), 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 Q + 0,1 Q.

This heating element shall be in the form of a spiral
(outside diameter approximately 15 mm, external ring

not-ncluded)-

18.3.1 Heating-element support (C) (see
figure 14), consisting of electrically non-conducting
laminated sheqt.

2 knurled nuts thickness 3,
fine threaded pitch 0,75,
gint. 27, @ ext. 39

Tube 920/27, length 17, externally threaded, fine threaded pitch\0,75

Bimensions in millimetres

4 nuts HM4

4 washers M4

=

+0,1
_‘\lzi .

13

=
TE=1

‘ 2 screws x

F/90, »4/18

22

connection

Silver—soldered\

Electrical resistance coil soldered to the threaded
tube at 3 points on the circumference

16 \@

110

56 10

R25

10

1010
30
50

10

4 screws R 4/12

Materials : Electrically insulating laminate, screws and threaded tube

Figure 14 — Electric heater for cigarette test (see 18.3.1, 18.3.2 and 18.3.3)
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18.3.3 Ajustable mounting, for the heating ele-
ment (see figure 14), consisting of an externally
threaded brass sleeve located vertically by two
knurled brass nuts.

ISO 4586-2:1995(E)

of ~thermal conductivity 0,10 W/(m-K) to
0,12 W/(m-K) in the temperature range 0 °C to
300 °C.

b) A stainless-steel disc (G), to the bottom of which
18.3.4 Calibration block (E) (see figure15), of is silver-soldered an iron-constantan thermo-
electrically insulating laminate, on which are mounted: couple. The surface of the disc shall be highly
polished and flat, and shall be in the same plane
a) A disc support (F), made from homogeneous as the surface of the disc support. The disc shall
heat-insulating diatomaceous-earth sheet material be clamped firmly on its support.
of bulk density 512 kg/m*® to 576 kg/m®, and
Dimengions in millimetres
tron-constantan thermocouple
silver-soldered in a hole Disc
(1) in the stainless-
steel disc support
Holes 23,5 ircul H
Duct 6 3 , -\ . Circular depression
T SEEe %50
) I . g ® = 8125
; HIAY | \ = m
¥ S e = \ " [O {
L5 13 [ |6k D I
Electrically insulating laminate ' ! @3
washer @ ext, 57, o int. 3,
thickness 7
”7 Disc support
{Material : Diatomaceous efrth
L5 N L5  or similar insulating materigl)
w
N il
AN 72
" !
m
o
D)~
10
un
m
NI’ \ N - - m’
' / | ' 80 A
152

<
@ Stainless-steel disc ¢ 12,5
thickness 0,4, central hole g1

Material : Electrically insulating laminate

8 screws AN
F/90, @3/10

Figure 15 — Calibration block (E) for cigarette test (see 18.3.4)
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18.3.5 Glass-windowed cover (H) (see figure 16).
18.3.6 Stopwatch.

18.3.7 Power source, producing a constant current
for the heating element.

This source may be

a) either a series of well charged accumulators with
elements in good condition, able to provide the

© I1SO

18.3.8 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 supply is shown in figure 17.

18.3.9 Potentiometer, for measuring the tempera-
ture of the stainless-steel disc.

18.3.10 Cotton wick, saturated with liquid paraffin.

heating efement—with—a power greater—than

20W,

b) or an electrical unit powered from the mains sup-
ply.

18.3.11 Conditioning chamber, with astanflard at-
mosphere of 23 °C £+ 2 °C and relativer humjdity of
(50 £ 5) %.

Dimensions in millimetres

rr-————"" "~~~ -~—"-—-—-—-=-"=-"="-"="—=-—"-"-"°"- " —-—= == "If I B ': ____________ T
' g -
| 1
7 7 Wy o | B
/ % // // o | P
/ 7 MO ! 'l
| ',_ - ' [
] T A
/ e 1 rh :
2 glass-covered observation windows facing
each other — Size 180 x 50 (nominal)
I B S = . . .
R T ——1' Cover internal sizes: (nominal)
i
! | Length: 240
| i Width: 110
! | Height: 80
] |
t I '
| {
I I
[ I
f |
i i
i t
= B a-- - -
1

Figure 16 — Apparatus cover (H) for cigarette test {see 18.3.5)
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5 mm? wire

—Tt 5 mm? heater cord
F2 : A
W-1 , :
1M5VES-1| T-3 T-1 S £~ Resistor heating element
J /S
F1 M-1
List of items
Symbol Function Description
F-1 Line fuse 5A
Line fuse mounting
F-2 Control fuse 1A
Contro! fuse mounting Extractor post
F-3 Power fuse 10A
Power fuse mounting Extractor post
M-1 Ammeter 0 to 10 A alternating current
M-2 Voltmeter 0 tol6 VY alternating current (452/V)
S Line connector Male connector
SW-1 Line switch DPST toggle switch
T-1 Autotransformer Primary: 115V,
secondary: 0,130 V; 5 A
T-2 Power transformer Primary: 115 V;
secondary: 5,25V, 22 A
T-3 Voltage stabilizer 100 V-A; 115 Voutput + 1 %

18.4 | Test specimens

‘ Each gpecimen shall be-prepared by uniformly bond-

ing a [piece of the sheet under test to the wood
chipbdard (18.2.1){ -using the specified adhesive
{18.2.2). The bondéd specimens shall be kept in the
conditjoning chamber (18.3.11) for at least 7 days be-
fore beingTused for the test. Three specimens
measyring ™ (230 £ 2) mm x (80 £ 1) mm shall be
prepaned:

Figure 17 — Wiring diagram of control circuit (J) for cigarette test (see 18.3.8

Stand the heating-element support (14.3.1) on its end
and adjust the power input to approxifately 20 W.

Allow to heat for 30 min.

Blacken the stainless-steel disc with the flame from
the burning paraffin-saturated wick to| produce a uni-
form coating of carbon. The insulating support shall
be kept clean.

18.5 Procedure

18.5.1 Calibration

The bottom of the heating element shall be flat.

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

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

Cover the assembly to exclude draughts.

Allow the heating element to warm the disc for
10 min in order to produce a final temperature of ap-
proximately 285 °C.

It is not necessary to record the intermediate tem-

peratures. If the final temperature is not 285 °C, ad-
just the power input. Lift up the heating-element
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support without disconnecting the power supply and
stand it in the vertical position.

Keep the calibration block under the cover until the
disc cools to 40°C + 0,6°C, then replace the
heating-element support on the calibration block and
cover immediately.

Start the stopwatch when the heating-element sup-
port and the calibration block touch. Measure and re-
cord the temperature at 1 min intervals, for a period

© ISO

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

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

Repeat the test on additional 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 ob-

SOF o
A~ am a~a~ o

of 10 min.

The calibratioh curve shall be within the following
limits:

Temperature (°C)

40 + 06
215+ 3
251 + 3
265 + 3
274 + 3
279+ 3
282+ 3
284 + 3
2856 + 3
286 + 3
287 + 3

Time [min)

O OoONOOaORWN-=O

—_
o

During the ca
If necessary,
calibration car
tained {(each ti
to 40 °C + 0,5

When the cali
the test.

18.5.2 Test

Position the h
sistance coil is
start the time

ibration, the current shall not fluctuate.
adjustment shall be made and further
ried out until the desired curve is_ob;
me allowing the calibration block t¢ cool
°C).

bration curve is obtained,-proceed with

eater on\the specimen so that the re-
at least40 mm from the nearest edge,
r at_the same time, and cover the as-

sembly with the—gnclosure within 2 s

18.6 Expression of results

Report the result as the averagecef-the three times to
failure, in seconds.

If one or two tests are discontinued without| failure,
their results shall be taken as 600 s for the purpose
of calculating the average. If all three tests pre dis-
continued withoutfailure, the result shall be r¢corded
as “no failuren"600 s".
18.7 Test report
Thetest report shall include the following information:
a) a reference to this part of ISO 4586;
b} the name and type of product;

c) the average time to failure, or a statemgnt that
failure did not occur in 600 s;

d) the type of failure, for example blistering, trazing;
e) any deviation from the specified procedurg;

f) the date of the test.

19 Formability (Method A)

Continue the test until the specimen fails or for
10 min. Failure is defined for this purpose as blister-
ing, 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 mm + 0,1 mm above the sur-
face of the specimen;

32

19.1 Principle

A test specimen is subjected to radiant heat on its
decorative face until the reverse side reaches a pre-
determined temperature. It is then formed in a jig to
a specified radius and angle, and cooled before ex-
amining for signs of failure on the bend line.

The test is carried out with specimens cut in the
longitudinal and transverse directions of the sheet and
with the decorative face on both the outside and the
inside of the bend.

I
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‘l This method is an alternative test method to be used 19.2.2 Variable-output transformer, with a voltage
when so designated by the national authority or by indicator, to control the voltage applied to the heater.
agreement between supplier and purchaser.

19.2.3 Temperature indicators (thermal crayons or
waxes), with melting points covering the required
19.2 Apparatus range of temperatures. Other types of temperature
indicator with equal or better precision may also be
used (e.g. infra-red thermometers, colour-change in-

19.2.1 Radiant heater, consisting of two electrically dicators).

heated sheathed elements of 1 500 W total rating,

mounted parallel and in a horizontal plane in a metal- 19.2.4 Stopwatch, or other suitable timer.

lined frnngh npprnvimn‘rnl\ll 110 mm——wide—and

125 mrln deep (inside dimensions), the height of the 19.25 Forming apparatus (see figure 18), with

heating elements above the bottom of the trough be- forming blocks machined from straight{grained wood.

ing su¢h that, when a specimen is laid across the

trough| the specimen is at a distance of It is recommended that a fitiing be placed on top of

76 mm + 1,0 mm above the heating elements. A the male forming blocks)which can he securely at-

windsgreen enclosure to surround three sides and the tached to the ram ofithe press used|in conjunction
. top is gdvisable. with these blocks.

Dimensjons in milimetres

/——— Pipe flange
! ‘ { Base 19 x 305 x 560

560

m—
™~
| )
TP o e\
/ «— -_, - gurae
102 25| \__9° |25
O
P‘ —
[Ta)
o~
90° male forming block 152

with the radius required
for the type of laminate
being tested

Figure 18 — Forming apparatus (radiant heat test) (Method A) (see 19.2.5)
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19.2.6 Conditioning chamber, with a standard at-
mosphere of 23 °C + 2 °C and relative humidity of
(50 + 5) %.

19.2.7 Strips of plain-colour white laminate con-
forming to the specifications for HGP given in
[SO 4586-1, measuring 200 mm x 50 mm and with
the major axis in the machine direction of the fibrous
sheet material from which the laminate was made, to
be used for calibration purposes.

© ISO

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

Use a temperature indicator with a melting point as
recommended by the laminate manufacturer to make
several marks about 100 mm long on the surface that
will be the inside of the bend and near the centre of
each specimen.

Place a specimen on the heating trough so that the
heat is applied to the side opposite the side marked

19.3 Test specimens

The specimeps shall have dimensions of approxi-
mately 200 nmjm x 50 mm, shall be of the thickness
of the sheet Qinder test and shall be sanded smooth
at the long edges to remove hairline cracks.

Eight specimgns shall be tested, four with their major
axis in the machine direction of the fibrous sheet
material from which the laminate was made, and four
at right angleq to this direction.

The specimer]s shall be conditioned for at least 24 h
at 23 °C + 2 {C and (50 £ 5) % relative humidity be-
fore testing.

19.4 Procedure

19.4.1 Calibfation of test apparatus

Turn on the h
the test, with
line voltage.

Use a tempe
point of 16
100 mm long

pater (19.2.1) 30 min prior to conducting
the variable transformer (19.2.2) at full-

rature indicator (19.2.8)ywith a melting
8 °C to make several marks about
near the centre‘of 'the non-decorative

surface of seVeral calibration strips (19.2.7).

Place a calibrgtion strip{on the heating trough so that
the heat is afplied to the decorative face. Adjust the

input voltage
that the tim
0,025 mm of
within 4+ 2 s.

by means of the variable transformer so
b Ctaken to reach 163 °C is 1s per

t o bl 4 +. HVRN -
VILTT UG ICHTTIVCTAIUTS T divr.

Remove the specimen when the temperaturg indica-
tor is completely melted in the area te be [formed,
place the specimen within 5 s in thelbending jig and
carry out the forming test.

The closing time of the malg“forming block gfter the
initial contact with thecspecimen shall be §,5 s to
1 s. Allow the specimen-to cool in the closed pending

Jid.

Remove and inspect the specimen after allowfing it to
cool for not\less than 60 s. Failure to form $atisfac-
torily shall’be defined by the presence of cradks, blis-
ters or.delamination.

Carry out the test to assess the formability in both the
léngitudinal and transverse directions of the sheet and
with the decorative face on both the inside pnd the
outside of the bond, testing two specimens|in each
case.

19.5 Test report

The test report shall include the following infofmation: ‘

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

c) the thickness of the laminate;

d tha fr\rming radiue-
T e ooy

calibration strip thickness, accurate to

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.

19.4.2 Test procedure

Place the male forming block with radius as recom-

mended by th

e laminate manufacturer, or as required

by ISO 4586-1, into the forming apparatus (19.2.5).
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e) the direction of the major axis of the specimen;

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

g} any failure: defects, for example cracks and their
extent, blisters, delamination or discolouration;

h) any deviation from the specified procedure;

iy the date of the test.
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