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Foreword

© [SO

ISO (the International Organization for Standardization) is a worldwide
federation df national standards bodies (ISO member bodies). The work

of preparin

International Standards is normally carried out through ISO

technical cgmmittees. Each member body interested in a subject for
which a tedhnical committee has been established has the right to be
represented| on that committee. International organizations, governmental
and non-goMernmental, in liaison with 1SO, also take part in the work. ISO
collaborates| closely with the International Electrotechnical Commission

(IEC) on all

Draft Intern
circulated to
Standard req
a vote.

Internationa
ISO/TC 61,

This  fourt
(ISO 4586-2
revised.

ISO 4586 ¢
pressure d
resins:

— Part 1]

— Part 2

atters of electrotechnical standardization.

htional Standards adopted by the technical committees aré
the member bodies for voting. Publication as an International
luires approval by at least 75 % of the member bodies casting

Standard 1SO 4586-2 was prepared by Technical ‘Committee
Plastics, Subcommittee SC 11, Products.

h  edition cancels and replaces the® third edition
:1995), in which method 13 (resistance to-¢racking) has been

bnsists of the following parts, uhder the general title High-
pcorative laminates — Sheets’ .made from thermosetting

Classification and specifieations

Determination of.preperties
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High-pressure decorative laminates — Sheets made

from_thermaosetting resins —

Dawé 9.
I all £,

Determination of properties

1 Scope

This parf] of 1ISO 4586 specifies the methods of test
for detefmination of the properties of high-pressure
decoratije laminated sheets as defined in clause 3.
These mlethods are primarily intended for testing the
sheets specified in ISO 4586-1.

The precjsion of the test methods specified.in clauses
4,7, 9 apd 10 of this part of ISO 4586, is-not known
because|inter-laboratory data are notavailable. When
inter-labgratory data are obtaingd; precision state-
ments Will be added to the test methods at the fol-
lowing revision. As all the. 6ther test methods have
an end|point determination based on subjective
judgemeint, it is not meaningful to make a statement
of precigion in these cases.

ISO 105-A02:1993, Textiles — Tests fdr colour fast-
nessi= Part A02: Grey scale for assessjng change in
colour.

ISO 105-B02:1994, Textiles — Tests fdr colour fast-
ness — Part B02: Colour fastness to frtificial light:
Xenon arc fading lamp test.

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

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

ISO 6506:1981, Metallic materials — HKlardness test
— Brinell test.

ISO 9352:1995, 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 45686. 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 ISO 4586-1:1995 applies.

The abbreviation "HPDL" for high-pressure decorative
laminate(s) is used in ISO 45686. 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
ISO 4586.
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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

4.2.1 Thickness gauge (ratchet-type micrometer or

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

& TanenSE COWTRAL

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

dial gauge indicaton;tavingtwoftatparattet-meastr Jistance of the Tights Trom the nspection t@ble is ap-
ing surfaces| of diameter at least 6 mm and capable proximately 1,5 m.
of being read to 0,01 mm. When the thickness of a

decorative laminated sheet is being measured, the
two surfaces shall exert a pressure of 10 kPa to
100 kPa updn each other.

The specimen shall be the sheet under test, as re-
ceived.

4.4 Procedure

Check the gpuge for accuracy and then determine the
thickness of| the sheet to the nearest 0,02 mm. It is
recommendgd that the thickness be measured at a

minimum of| four points and at a distance of at least
20 mm fron} the edge of the sheet.

4.5 Test report

The test repprt shall include the following information:
a) a referefpce to this part of ISO 4586;

b) the name and type of product;

c) all valuep measured;

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

e) any devlation*from the specified test method;

5.1.3 Test specimen

The specimen shall be the Sheet under tgst, as re-
ceived

5.1.4 Procedure

Place the sheet, decorative face uppermosgt, on the
inspection\table. Wipe it free of any loosg¢ contam-
ination ¢if necessary, with a soft cloth. Inspgct it from
the distance required by ISO 4586-1 for deflects such
as*smudges, smears, fingerprints, scratchds, foreign
particles, damage or any other form of blgmish evi-

dent within the decorative surface.

The inspector shall use normal vision, cdrrected if
necessary. No magnifying glass shall bg used in
viewing the sheet.

5.1.5 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 viewing distance and any defects observed;

d) any deviation from the specified test mgthod;

f) the date of the test.
5 Appearance

5.1 Surface defects
5.1.1 Principle

Sheets are inspected for surface appearance under
standardized conditions of lighting and viewing.

e) the date of the test.

5.2 Flatness

5.21 Apparatus

5.2.1.1 Straightedge, of 1000 mm length, with
optional dial gauge (see figure 1).
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Dial gauge

Straightedge

1SS SRS

e

Flat surface

h = Distance between the straightedge and the surface of the laminate

—— Laminate

5.2.2 Test specimen
The sped¢imen shall be the sheet under test, as re-

ceived, stored in the conditions recommended by the
manufacfurer.

5.2.3 Procedure
Place thg sheet under test, concave side up, on a flat
surface. | Measure the departure between the

straightefige and the concave surface of the laminate
at the pojnt of maximum curvature.

5.2.4 Test report

The test feport shall include the following information:
a) a refgrence to this part of ISO 4586;

b) the name and type of product;

¢) the maximum deviation, in millimetres;

d) any deviation from the sgpecified test method;

e) the date of the test!

6 Resjstance.to surface wear

6.1 Principle

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

abrasion are used as measures) of resig
face wear.

6.2 Materials

6.2.1 Calibration plates of rolled zin
ing a thicknéss of 0,8 mm + 0,1 mm

hardness.&f )48 + 2 when tested in acc
ISO 6506, except that the ball diamg
5 mm“and the load 360 N.

6.2.2 Abrasive paper strips, of width

length about 160 mm, having the follow

tion:

a) paper of grammage 70 g/m2 to 100

b) powdered aluminium oxide having 4
such that it will pass through a siev
100 pm and remain on a sieve havin

of 63 um;

¢) adhesive backing (optional).

6.2.3 Double-sided adhesive tape, re
the abrasive paper has no adhesive back

6.3 Apparatus

tance to sur-

t sheet, hav-
and a Brinell
brdance with
ter shall be

2,7 mm and
ing composi-

y/m?;

particle size
b of aperture
J an aperture

uired only if
ing.

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

6.3-1TTestmachine, as specified in 15O 9352.
NOTE 1 A suitable machine is available from Taber Ac-

quisition Corp., Taber Industries, 455 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 ISO 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 sqQuare of about 120 mm with its corners rounaed
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 Prepa

© 1SO

Prepare sufficient abrasive wheeis 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

paper

Clean the sprface of the specimens with a non-
hazardous ofjganic solvent which is immiscible with
water. Precopdition the specimens and the abrasive
strips for at Ieast 72 h in the conditioning atmosphere
(see 6.3.2) bgfore testing.

6.6 Procedure

6.6.1 Prepdration of abrasive wheels

Bond a strip|of preconditioned abrasive paper (6.2.2)
to each of the rubber covered wheeis, using either the
adhesive badking, if present, or the double-sided ad-
hesive tape {6.2.3), in such a way that the cylindrical
surface is fompletely covered, but without any

overlapping of the abrasive paper.

6.6.2 Calibration of abrasive paper

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

Clamp a zind plate (6.2.1) in the Gpecimen holder, op-
erate the sugtion device, and a@brade the zinc plate for
500 revolutigns. Wipe the-Zin¢ plate clean and weigh
to the nearglst 1 mg. Replace the abrasive paper on
the wheels vith unused'strips from the same batch,
clamp the spme zinc plate in the specimen holder,
lower the alprasiveé wheels and operate the suction
device. Abrdde_the zinc plate for an additional 500

IEVUIULIUHb whichever nappens first.

Continue the test in this way until ;the initial wear
point (IP) is reached. Record the number|of revo-
lutions and resume the test until-the final wear point
(FP) is reached. Record the/ndmber of rgvolutions
again.

T .nIH—i—\I anr mnaint (]

a 1o tha nAint o+ washs +hn £
T 1 8 i

tuai V‘VlUOI }JUIIIL \II'I ID Uic puliit at VVIII\.;‘I

clearly recognizable \wear-through of the prin{, pattern,
plain colour coating”or solid paper appeary and 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 colours it is
the first sub-layer of different colour.

The final wear point (FP) occurs in the case|of a pat-
terned laminate when about 95 % of the pattern is
removed in the abraded area, and in the ¢ase of a
plain-colour laminate when an underlayer of g different
colour is exposed over about 95 % of thg abraded
area.

6.7 Expression of results

Calculate the wear resistance, expressed as p number
of revolutions, for each specimen using the [following
equation:

P+ FP
2

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

Wear resistance =

revolutions, then wipe it clean and reweigh it to the
nearest 1mg. Its loss in mass shall be
130 mg + 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 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.

three specimens.

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;

c) 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 4586-2:1997(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 Resjstance to immersion in boiling
water

7.1 Principle

The effeft of immersion in boiling water for 2 h is
determined by the increase in mass and thickness of
test spe¢imens and by noting the occurrence of any
blisterind or delamination.

The test|is generally in accordance with ISO 62:1980,
Plastics +— Determination of water absorption, except
for a longer period of immersion in the boiling water
and the flequirement for thickness measurements.

7.2 Apparatus

7.2.1 Bplance, accurate to 1 mg.

7.2.2 Oven, capable of being maintained at
50 °C + p °C.

7.2.3 Vessel, containing boiling distilled water.
7.2.4 Vlessel, containing distiled water at
23°C +Pp °C.

7.2.5 Desiccator:

7.2.6 Micrometer thickness gauge, as described in

Dry the three specimens for 24 h +\ K

(7.2.2), maintained at 50 °C + 2 °Gyand
in the desiccator (7.2.5) to 23 °C'+2 °C

specimen to the nearest 1 mg, (mass m;|.

in the oven
allow to cool
Weigh each

Measure the thickness ofveach specimen as specified
in clause 4, but at the centres of its fqur edges (d;,
d,, d3, d,) and with-the' external edge off the microm-

eter anvil approximately 5 mm from eac
the measuring(points so that subsequ
ments can-b€ made in the same places.

Place .the* specimens in the vessel of b
water)(7.2.3). Take care to prevent th
fram making contact over any substan
one another or with the vessel.

After 2 h + 5 min, remove the specim
boiling water and allow to cool for 156 m
the vessel of distilled water m
23 °C £ 2 °C (7.2.4). Take them from t
remove all surface water with a clean dry
filter paper. Weigh the specimens again {

h edge. Mark
Nt measure-

iling distilled
e specimens
ial area with

ens from the
in + 5 min in
pintained  at
he water and
cloth or with
o the nearest

1 mg (mass my) within 1 min of taking them from the

water.

Determine the thickness of each spe
nearest 0,01 mm at the same points 4

dg, dy, dy).

Examine each specimen visually for ¢
pearance.

7.5 Expression of results

imen to the
s before (ds,

hange in ap-

4.2.

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, to 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

__ﬂxmg

m

m, is the mass of the specimen b
sion;

m, is the mass of the specimen
sion.

efore immer-

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

© ISO

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.

ds —d
®_1 %100
d,
dg — d;
A x 100
etc.
where
d,, dy, dzland d, are the thicknesses measured
before immersion;
ds, dg, dy|and dy  are the thicknesses measured

The percenta
the sample
values obtain

after immersion.

he by mass of boiling water absorbed by
inder test shall be the average of the
ed on the three specimens.

The percentdge increase in thickness of the sample
under test shall be the average of the twelve values

obtained at
specimens.

he four measuring points on all three

7.6 Test report

The test repg

a) a referen
b) the namsg

c) the avers
three spe

d) the averd
the three)

e) the effed
pressed
scale:

rt shall include the following information:

Ce to this part of ISO 4586;
and type of product;

ge percentage increase in mass of the
cimens;

ge percentage increase in thickness of
specimens;

t on the surface of the specimens, ex-
n accoerdance with the following rating

The test is intended to determine the (suitpbility of
decorative laminated sheets for use inckitchefs where
contact with moderately hot cooking’ utensilg is to be
expected.

8.2 Materials

8.2.1 Glycerol tristearate, or any other mpterial of
similar specific_Heat which will produce the same re-
sult. To minimize health and safety risks, mefal blocks
can be used ifit can be shown that similar rgsults will
be obtained. The aluminium alloy block spgcified in
ISO 424,1-3 has been found to be suitable.

The same glycerol tristearate or other matgrial may
normally be used for at least twenty tests, bdt 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, |230 mm
+ 5 mm square, 18 mm to 20 mm nominal fhickness
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, contdining ap-
proximately 15 % filler, or an equivalent adhgsive.

8.3 Apparatus

8.3.1 Cast cylindrical aluminium or aliminium

Rating 5:
Rating 4:
Rating 3:
Rating 2:

Rating 1:

NovisibteThange
Slight change of gloss and/or colour,

only visible at certain viewing an-
gles;

Moderate change of gloss and/or
colour

Marked change of gloss and/or
colour

Blistering and/or delamination

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

altoy vessel, without a 1id, the bottom of which has
been machined flat. It shall have an external diameter

of 100 mm £ 1,6 mm and an overall height of
70 mm + 1,5 mm. The wall thickness shall be
25mm+05mm and the base thickness

2,5 9% mm.

8.3.2 Heat source, for heating the vessel (8.3.1)
uniformly.

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.
8.3.5 Fixed frame, to hold the specimen flat.

8.3.6 Stirrer.

8.4 Test specimen

The specimen shall be prepared by uniformly bonding
a piece i
(8.2.2), |using the specified adhesive (8.2.3). One
specimgn 230 mm + 5 mm square shall be used. The
bonded [specimen shall be preconditioned for at least
7 days pt 23 °C + 2 °C and (50 + 5) % relative hu-
midity before being used for the test.

For matgrials of thickness greater than 2 mm, the ef-
fect of honding the specimen is insignificant and the
test may be conducted with the specimen resting in
close contact with the chipboard. This technique is
also acdeptable for routine quality control testing of
laminatgs less than 2 mm thick. However, in cases
of dispyte, laminates less than 2 mm thick shall be
bonded [to chipboard.

8.5 Procedure

Fill thg wvessel (8.3.1) with sufficient glycerol
tristearate (8.2.1) so that at 180 °C the level is about
15 mm |from the top. Fix the thermometer(8.3.4)
centrally in the vessel with its bulb about(® mm from
the botfom. Raise the temperature of the glycerol
tristeardte to approximately 185 °C, stifring from time
to time| Transfer the vessel to-‘the heat-insulating
board (B.3.3) and allow the .temperature to fall to
180 °C # 1 °C, stirring continliously.

Immedifitely place thesvessel on the surface of the
specimgn and allow<to-stand for 20 min without fur-
ther stirring.

At the gnd ofsthis period, remove the vessel and allow
the spefipien 'to cool for a period of 45 min. Examine
the spdcimen for surface disturbance, for example

ISO 4586-2:1997(E)

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

scale:

Rating 5:  No visible change

Rating 4:  Slight change of gloss andfor colour,
only visible at certain viewing angles

Rating 3:  Moderate change of gloss andjor

colour
Rating 2:

Rating 1:  Surface damage andfor blistering

d) any deviation from the specified teqt method;

e) the date of the test.

9 Dimensional stability at eleyated
temperature

9.1 Principle

The. test measures the lateral dimendional changes
ofsspecimens from the sheet under test over an ex-
treme range of relative humidities at [elevated tem-
peratures.

9.2 Apparatus

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

9.2.2 Conditioning chamber, with anh atmosphere
of relative humidity within the range P0 % to 95 %
and at a temperature of 40 °C + 2 °C.

NOTE 2  This relative humidity occurs a{ a temperature
of 40 °C in equilibrium above a saturated so|ution of sodium
tartrate [(CHOHCOONa),-2H,0].

9.2.3 Conditioning chamber, with & standard at-

mosphere of 23°C +2°C and reldtive humidity
(50 + B) %

blistering, crazing, discolouration or loss in gloss visi-
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 250 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.

© ISO

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)

NOTE 3 If tI]e machine direction is not known, carry out

flexural streng
will usually be
machine direct

Before makin
shall be kept
23°C+2°C

h tests at various angles. The highest value
given by the specimen cut parallel to the
on.

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

9.4 Procedure

All measuren
nearest 0,02
within 5 min

conditioning 4

nents of length shall be made to the
mm. Measurements shall be made
hfter removal of the specimens from the
tmosphere or the desiccator (9.2.5).

9.4.1 Dry-heat test

Taking three
the distance
with the spe
the oven (9.7
end of 24 h,
ambient temy
and then rem

specimens in each direction, measure
between the marks on each specimen
Limens laid flat and then place them in
.1) maintained at 70 °C +,2°2C. At the
emove them and allow them to cool to
erature in the desiccater.(9.2.5) for 1 h,
basure the distanced®etween the marks.

9.4.2 High-humidity test

Taking the re|
tion, measurg
then place th

Maining-thfee specimens in each direc-
the 'distance between the marks and
efmin the conditioning chamber (9.2.2)

Dry-heat test

Specimen 1 2 3 Mean to
nearest
0.05 %

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

(mm)

Final length 200,12 C-199,04 199,84

(mm)

Change in 078 —-082 -0,80

length (mm)

Change (%) -039 -041 -040 -D,40

High-humidity test

Specimen 4 5 6 Mean
Initial length 201,40 200,22 199,98

(mm)

Final length 202,00 200,86 200,54

(mm)

Change in +060 +064 +0,56

length (mm)

Change (%) +030 +032 +028 +D,30

The movements in the two tests are in opgosite di-
rections; therefore, the cumulative dimensional
change is equal to (0,3 + 0,4) % =0,7 %.

9.6 Test report

at 40 °C + 2

L ana relative humidity within the range

90 % to 95 %. After 96 h + 4 h, remove each speci-

men, wipe it

free of surface water with a cloth, and

remeasure the distance between the marks.

9.5 Expression of results

For each specimen, calculate the change as a per-
centage of the 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 ISO 4586;
b) the name and type of product;

c) 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 4586-2:1997(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

10.2.1 [Conditioning chambers, maintaining the
following three atmospheres:

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

23 °( + 2 °C, relative humidity (50 + 5) %

10.2.2 Means for measuring lengths of 200 mm
to the ngarest 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 bpth the machine and cross-machine directjons
of the fibrous sheet material (for example papger)-from
which the sheet was manufactured. lf~these di-
rections|are not known, they may be determined as
specified in subclause 9.3. Measuring marks shall be
made op the decorative face of the ‘specimens ap-
proximately 200 mm apart and 25.0Am from each end.

10.4 Rrocedure

Precondjtion the speeimens for 4 days in a standard
atmosphere of 23.°C + 2 °C and (50 + 5) % relative
humidity.

Measurg the distance between the marks on all eight

girectionof-the—sheet—Fhis—change—is—the sum of the
mean absolute percentage changes. i each of the
low- and high-humidity tests. The absoldte figure shall
be reported.

10.6 Test report
The test report shall(ingclude the followinf information:
a) a reference-to this part of ISO 4586
b) the ndme and type of product;

¢) ,thercumulative dimensional changg 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 confitions and its
decorative surface is subjected to thg impact of a
5 mm steel ball mounted at one end of a spring-
loaded bolt. The minimum spring for¢e needed to
cause visible damage is used as a meakure of resist-

specimens to the nearest 0,02 mm with the speci-
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 £ 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.

ance to impact.
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.

test (optional)

11.3 Appa

11.3.1
impact bolt w
end, which i
der test by tH
spring compr

ratus

Impaict tester (see figure 2), consisting of an

ith a 5 mm steel ball mounted at one
projected once against the surface un-
e release of a compression spring. The
bssion force before release can be ad-

justed contindiously from 0 N to 90 N by means of a

force-setting

The newton
tester is only
duction of a
inaccuracies.

The compres
leased and hg
is compresse
is held in the
gages in the

barrel (housing).

metre (N-m) scale also provided on the
to be used for orientation, as the intro-
hon-linear scale involves relatively great

sion spring is 100 mm long when re-
s a constant of 1 962 N/m + 50 N/m. It
d by drawing back the impact bolt and
loaded position by a retainer which en*
bolt. It is released to deliver the impact

blow by a relg¢ase unit which withdraws the, retainer.

11.3.2 Forc
a scale-pan a
from the imp
the spring.

-producing arrangement\(for example
d weights), capable of-heing suspended
het bolt to exert a compressive force on

Impact bolt

TT3’5 Hand lens, with approximately x g
fication (optional).

magni-

11.4 Test specimens

Specimens shall be prepared by uniformly bpnding a
piece of the sheet under/test to the wood chipboard
(11.2.1), using the specified adhesive (11.2.4). About
ten specimens, each<230 mm + 5 mm squdre, shall
be prepared. The-bonded specimens shall bg precon-
ditioned for at™east 7 days at 23 °C + 4 °C and
(50 £ 5) %_felative humidity before being lised for
the test.

11.5. Calibration of the impact tester

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

Set the force-setting barrel, which serves to|vary the
impact force, to zero on the scale. Compfess the
spring by a force F, (calibration force) using 4 suitable
arrangement (for example weights in a sgale-pan)
(11.3.2) suspended from the knob used to difaw back
the impact bolt, ensuring that the bolt is clefr of the
retainer of the release unit.

Dimensions in millimetres
Retainer

Release lever

10

N
3T TN N , R
I e SR R Ay

Steel ball

Z Compression

245 max.

Force-setting
barrel
(housing)

Figure 2 — Impact tester (shown with spring compressed) (see 11.3.1)
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Dimensions in millimetres

Observation slot

Clamp screw
Pressure bolt

Shaft of impact tester
\_//

A |

Steel ball -

Turn thg force-setting barrel until_the ‘retainer of the
release unit is just in contact with the impact bolt.
This podition can be determined by increasing or de-
creasing| the compressing ‘force very slightly to ob-
serve whether the retaine#is just in contact. Record
the indiqated force F{ on the scale of the instrument
correspgnding to the’calibration force F,.

Repeat this calibration procedure for various values
of F, in the range required, and draw a graph relating

36,4

o145 | ////
CAel

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

Prepare a new calibration graph after every 500 tests.

70r l
60
50

values af the scale reading E to values of the cali-

bration force F, (see figure 4 for an example).

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 suspension arrangement (for example, a scale-
pan). Draw a second line passing through the origin
and 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.

Lof p
30 y
20F
0f

Scale reading op instrument (N)

T
\

|
|
|
|
|
!
i
I
|
!
I
i
1
I
|
|
|
|
|

I
|
!
T
!
i
!
|
|
|
!
1
[
|
I
!
I
1

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)

1
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11.6 Procedure

phere, and in cases of dispute it shall be carried out
at23°C + 2 °C.

The test shall be carried out in the laboratory atmos-

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 ass

embly on the specimen and release the

© ISO

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.

impact bolt. Start preliminary tests with a spring force

of TO N and i

hcrease by 5 N on each occasion to de-

termine the rhinimum spring force at which the sur-

face of the s
stress.

Test at least
determination
damage occu
force determi
in suitable st
tests.

To make the
of the specin
solution of d
(depending o
A magnifier (
be used.

The distance
least 20 mm
edge of the s

Examine the
impact. For t
fined by the
are frequentl
ing of the d
cracks do not

If the test is g
impact streng
the specimen

becimen shows damage due to impact

five additional specimens for the final
of the maximum force at which no
s. For this purpose, start with the spring
hed in the preliminary test and reduce it
hges, for example 1 N, after every five

damage more easily visible, the surface
en may be rubbed after the test with a
e in alcohol or with graphite or talcum
h the colour of the decorative surface).
1.3.5) with x 6 magnification may also

between points of impact shall belat
and between points of impact ahd the
pecimen at least 30 mm.

specimen for damage atthe points of
he purpose of this test, .damage is de-
presence of fine hairline cracks (which

concentric), continuous cracks or flak-
bcorative surfdee! Indentations without
count as damage.

nly conducted to determine whether the
th of & material exceeds a limiting value,
shall sustain no damage after five suc-

]
35
XXXXX
XXXXX
30 X XXXX ‘
< XX XXX .
< Tra;tmon
:g-’ XXX XX rangg
'g’ XXX X X
a NN
7} XXX XX
25 XXXXX
20
Specimen Specimen
not damaged
damaged

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

Figure 5 — Example of evaluation diagram for
assessing the effect of impact blows with an
impact tester (see 11.7)

11.8 Test report

cessive indiv
spring force.

dual impact blows with the prescribed

11.7 Expression of results

Enter the results of the series of tests on to an
evaluation diagram (see figure5 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 ISO 4586;

b) the name and type of product;

c) 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-canr-be-achieved-without inm:rring visible

ISO 4586-2:1997(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 > 5,0 mm shall be tested

surface fracking or producing an imprint greater than
a specified maximum diameter.

12.2 Materials
12.2.1 |High-quality fine-faced wood chipboard,
18 mm 1o 20 mm nominal thickness with a tolerance

of + 0,3 mm, density 625 kg/m® to 700 kg/m® and
moisturg content (9 + 2) %.

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

12.2.2 |Urea-formaldehyde adhesive, <¢ontaining
approximately 15 % filler, or an equivalentadhesive.

12.3 Apparatus

12.3.1 |Free-fall test apparatus, of the type shown
in figurg¢6, or an equivalent which will produce the
same r¢gsults.

12.3.2 |Polished steel ball, of mass 324 g + 5049
and diameter. 42,8 mm + 0,2 mm, having no dam-
aged orlflattened areas on its surface.

clarmped-itheframe-without the-chipbpard support.

e

12.5 Procedure

The test shall be carried out in the labgratory atmos-

phere, and in cases.of dispute it shall
at 23 °C + 2 °C

Clamp the-specimen in the clamping

be carried out

rame (12.3.3)

and plaee ‘the assembly on the solid bage of the free-
fall test apparatus (12.3.1). Cover the gpecimen with

a sheet of carbon paper with its coated
with the decorative surface. Adjust th
50 that its base is touching the face of

{ace in contact
¢ height scale
the specimen.

Position the electromagnet at any arbitrary height (the

specification limit for the material unde
ful starting point).
ball

Place the steel (12.3.2)

test is a use-

on the energized

electromagnet. Operate the release mechanism so
that the ball falls on the specimen, cafching the ball
on the first rebound so that multiple impacts do not

occur.

Examine the impact spot. If cracking is

bvident, or the

carbon imprint is greater than the diameter specified
in 1SO 4586-1, lower the electromagnget and repeat

the test. If no cracking is evident and
smaller

than the specified diametgr,

the imprint is
raise the

electromagnet and repeat the test. The distance be-

tween points of impact, and between p

anA  +h dae £+ anaot

pints of impact

12.3.3 Specimen clamping frame, 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

o o oUgC— Ot

50 mm. For referee purposes, only o

the—speeimen—shall be at least

ne 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

Electric power supply —|

™ W
‘_\)

Trarjsformer and rectifier

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

two-pin socket

o

Junction box with A
indicator light

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

Coiled wire lead /

6 mm wide slot
N Slidable machinist’s steel scale
N
\ Electromagnet on sliding mount
] Wing nut

450 x 450 x 20 steel base plate levelled|and set
firmly to floor, and projecting out far enoligh in

front-of-the stard-forthe whote of the tlamping
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)

2400

Liiloli Lo dods /e

f
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2)
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Foot treadle swit¢h
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Dimensions in millimetres

2015 200

o
15 20

126 1

The tesft

_____ HINES

200
270

Metal frame
% ~——Specimen
wn

Upper metal frame, thickness S mm

12

25

IN ‘ N
|

20 15 200

10

A-A

‘est report

réport shall include the following information:

Figure 7 — Clamping frame (see 12.3.3)

13 Resistance to cracking under stress
(thin laminates < 2 mm)

13.1 Principle

a) a reference to this part of ISO 4586;

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;

f) the date of the test.

A specimen, with a drilled hole, taken from the sheet
under test is rigidly clamped in a steel fixture. After
imposing additional stress by heating at 50 °C for
6 h, the resistance of the specimen to cracking is as-
sessed by visual examination.

13.2 Apparatus

13.2.1 Clamping device, as shown in figure 8a.

15
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13.2.2 Drilling jig, to facilitate drilling of accurate
holes which are free from chipping or cracking. A
suitable jig is as shown in figure 8b.

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

13.2.4 Electrically heated oven, provided with air
circulation and capable of being maintained at
50 °C + 2 °C.

© ISO

Pre-condition the specimens for 48 h in a standard
atmosphere of 23 °C + 2 °C and (50 + 5) % relative
humidity.

Pre-heat the clamping device (13.2.1) in the oven
(13.2.4) for 2 h at 50 °C + 2 °C.

Take one specimen from the conditioning chamber
(13.2.3), place it immediately in the pre-heated
clamping device, and tighten the nuts firmly to pre-
vent movement of the specimen. Make reference

13.25 Hand lens, with approximately x 6 magni-
fication.

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

13.2.7 Drilling machine, operating at less than
400 r/min.

13.2.8 Micrometer thickness gauge, as described
in4.2.1.

13.3 Test specimens

Four specimgns shall be prepared, of which three
shall be testgd and the fourth used as a drill backing
piece.

Each specimen shall be 150 mm + 1 mm long,
50 mm + 0,5|mm wide and of the thickness of the
sheet under test. The length of the specimen.shall
correspond tg the cross direction of the sheet.

The specimefs shall have a 10 mm + 0;5/mm diam-
eter hole drilled in their centres using.& drilling jig
(13.2.2), the {our specimens being/clamped together
with the decgrative surfaces facé-to face. During the
drilling opergtion, care shall-be taken to avoid
chipping, cragking or burning.around the edge of the
holes. The dijll shall be sharp, and the speed of the

drilling machi
drilling has beg
backing piecd

he shall .nob exceed 400 r/min. After the
en carried out, the specimen used as a
(i.e\.the bottom specimen) shall be dis-

carded.

Frars—on—the—surface—of—the—specimer—adhiacent to
each clamping block to confirm absencé\df move-
ment.

Place the clamping device containing.the spegimen in
the oven at 50 °C + 2 °C.

After 6 h + 15 min, remove the device from the oven,
check the reference marks/to ensure that the speci-
men has not moved, ‘and immediately exarpine the
specimen (while stilhhot and clamped in thg device)
with the naked-eye and under x6 magnificption for
signs of cracking’around the hole.

If there is-any evidence of movement of the specimen
in the clamps during the 6 h test period, digcard the
speeimen without examination and repeat the whole
procedure using a new specimen.

Test two further specimens using the same pro-
cedure.

13.5 Expression of results

Express the result of the examination in acqordance
with the following rating scale (see also figurg 8c):

Rating 5:
Rating 4:

No evidence of cracking

Hairline cracks only visible| under
x 6 magnification

Rating 3:  Cracks visible with normall vision
(corrected if necessary) fragm the
edge of the hole, but not extending

to either edge of the specimen

Any specimen showing cracking, chipping or burning
around the edge of the hole shall be discarded, and a
replacement prepared. Replacement specimens will
also be needed if any specimen movement occurs
during the test (see 13.4).

13.4 Procedure

Measure the thickness of the laminate under test in
accordance with clause 4.

16

Rating 2- A crack visible with normal vision
(corrected if necessary) from the
edge of the hole, extending to one
edge of the specimen such that the
specimen is not broken into two

pieces.

Rating 1:  Specimen broken into two pieces
The resistance to cracking under stress is expressed
as the arithmetic mean of the three individual ratings
rounded to the nearest integer.
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Dimensions in millimetres
Nut

Clamping block

=7

Base plate

Serrated surfaces

Figure 8a — Clamping device (mild steel)

Dimensiofs in millimetres

Handle

Figure 8 b — Drrilling jig (mild steel)

17
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Rating & Rating 3

=

dirline cracks
Ly visible under
magnification)

o

X

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 thickngss of the sheet under test;

d) the resistdnce to cracking understress;

e) any deviatjon from the speéified procedure;

f) the date of the test.

14 Resisternce to scratching

Figure 8 ¢ — Classification of types of failure

Rating 2 Rating 1

142~ Apparatus

14.2.1 Scratch testing apparatus (see figure9),
consisting of the following parts:

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

14.2.1.2 Freely rotating supporting turntable (A)
for the specimen. This shall rotate about a verfical axis
without play and is preferably motor-driven. Tlhe rota-
tion frequency shall be 5 r/min + 1 r/min.

14.2.1.3 Arm (B), carrying the holder for [the dia-
mond, mounted on a ball bearing, with a hérizontal
axis. The height of this axis shall be adjustabld so that

14.1 Principle

The minimum load applied to a diamond scratching
point of defined geometry, which produces a con-
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.

18

the—armTs—exactly horizomtat—whemn the Scratching
point rests on the specimen.

14.2.1.4 Means of applying a known 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 + 0,003 mm and
an included angle of 90° + 1° (see figure 10). (The
diamond shall be mounted in the holder with the flat
part on the leading side of the shank facing the
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working direction.) Diamonds shall be standardized
before use as specified in 14.3.7

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

14.2.2 Viewing enclosure, having a matt black in-
terior and a light source (defined below) located at the
top. Its dimensions shall be such that the specimen
is located vertically below the light source and at a
distance of 600 mm. An aperture in the front shall al-

ISO 4586-2:1997(E)

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.

14.2.3 Conditioning chamber, with a standard at-
mosphere of 23 °C 4+ 2 °C and relative humidity
(50 £ 5) %.

low inspection of the specimen at various angles from
a distarlce of 400 mm + 10 mm. A diagram of a suit-
able englosure is shown in figure 11.

14.2.4 Viewing mask (see figured3), made from
thin flat opague sheet material sugh |as thin metal
sheet or plastic card.

150

I~

TT TTI] l\ll ‘TITTTI T ITT]]IYIIYTTTT

250 300/ 350 4,00 450 SOON

Direction of rotation

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

1) Diamond points conforming with these dimensions and profile are available from: Cie Weinz, Industrie Edelstein Fabrik,
Postfach 2740, D-55743 |dar-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 1SO of this product.)
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90° = 1°

Dimensions-in 1

Diamond holder

d v . 25
At —_— . - E |
v wn
o~
R [
0.2 x 45° 00,6

13,3-0.3 0
I @ 2,35 - 0,01
Diamond point 1

Optical axis of projector

Diamond holder

Diamond

R 0,090 0,003

0,037 + 0,003

hillimetres

N TZZ77Zs

NOTE — The crystal axis of the diamond shall be parallel to the longitudinal axis of the diamond holder.
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Figure 10 — Scratching point (see 14.2.1.5)
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Dimengions in millimetres

A0 — Lamp holder
7/ N\

Forehead rest

/— {foam-rubber|pad)

=650

Inside wall mlat black

3605

N /.
K =400

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

Device for centering test specimen

21
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Dimensians i npillimetres

el /N RN
<\ 40N =" am\?'?w
NG N\ / N/
\%\ M—-——;—Apenm
< N\ AT /

N — Centre of specimen J 6,5

>— Specimen

T~ Viewing mask (see 14.2.4)

aN
IO,

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

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 cut from high-molecular-weight
poly(methyl methacrylate) cast sheet of minimum
thickness 3 mm (4 mm prefered). The cast
poly(methy!l methacrylate) shall be vacuum predried
for 24 h at 80 °C and shall have a Vicat softening
temperature of at least 112 °C.2

ISO 4586-2:1997(E)

PMMA calibration
HPDL calibration

T.IN+O1N
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 disc to the supporting turntable, and
carry ouf{ the procedure described in 14.5. Apply loads
of 0,8 Nfto 1,5 Nin 0,1 N steps, making one complete
revolution at 5 r/min + 1 r/min for each load. The
concentfic tracks thus produced shall be spaced
2 mm apart.

Inspect fthe specimen in the viewing enclosure, as
described in 14.5.3, to determine the minimum load
which pfoduces a continuous mark (L,).

Continug the calibration with a second PMMA disc,
applying| loads L,, (L;+01) N, (L;+0,2)N,
(Ly =0,1) N and (L, — 0,2) N, and spacing the tracks
4 mm apart.

Inspect [the specimen as before to determine pre-
cisely the minimum load which produces a continuous
mark (LJ). This is the final PMMA calibration result:

14.3.2 With high-pressure decorative laminates
(HPDL)

Use a disc? cut from white standard HPDL with a
satin mdt surface, predried for 24)h at 80 °C. Using
the prog¢edure described in.(04.3.1, apply loads of
4,2 N to[ 5,6 N in steps 0f‘0;2 N with 2 mm spacing
to determine the minipadm load which produces a
continugus mark (L)«

Continug the calibration with a second HPDL disc,
applying| loads. L, (L3 +0,2) N, (Ly+0,4) N,
(Ly — 0,4) N'and (L; — 0,4) N, with 4 mm spacing.

ric impregnated with a solvent such“as|acetone. It is
important that, once cleaned, thg”slirfface is not
touched in the test area.

Before making the scratch,t€st, store the specimens

for 4 days in the standard”atmospher¢ specified in
14.2.3.

Dimensigns in millimetres

100

100

Figure 13 — Test specimen (sge 14.4)

Determine precisely the minimum load which prod-
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:

145 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-58675 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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14.5.1 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
impact.

Start rotating

the specimen, taking care to avoid any

© ISO

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.

The turntable COUNTErcioCKWISE for one

complete revplution at a uniform rotational frequency

of 5 r/min +

r/min.

Stop the turnftable and inspect the specimen.

If a continuoyis mark is visible at a load of 5,0 N, con-
tinue the tegt using other tracks on the specimen
concentric with the first and spaced at least 2 mm

apart, decrea
a load of 2,0

king the load in steps of 0,5 N down to
N.

If a continuodis mark is visible at a load of 2,0 N, con-

tinue testing
loads below
load in 0,1 N

by reducing the load in 0,25 N steps. For
1,0 N, continue testing by reducing the
steps.

If no contindous mark is visible at a load of 5,0 N,

slide the mo

eable load (C) back to zero, add a fixed

load of 5,0 N to the arm (B) and continue testing by,

adjusting the

moveable load to increase the total load

in incrementg of 0,5 N.

145.2 Detgrmination of precise value

After determ
of the materi

ning the approximate scratch resistance
al, test the second specimen, starting at

this approximate value and then‘applying the next two

higher loads
propriate ste
4 mm apart.

EXAMPLE

1 Approxin

and the next tweJdower loads at the ap-
ps. The concentric tracks shall be spaced

hate value determined: 3,5 N.

14.6 Expression of results
Record the minimum load giving aleontinuqus mark
visible after 24 h in the standard atmosphere. An
example of a test result 8P 2,6 N is shown in
figure 12.
In cases of disputey thrée observers shall view the
specimen and repoftheir results independeptly. The

final result shall-be the average of the three|reported
values.

14.7 Test report
The test report shall include the following inf¢rmation:
a) a reference to this part of ISO 4586;
b) the name and tybe of product;

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 specimens are left in contact with a peries of
staining agents which are likely to be encouptered in

2 Tracks on the second test specimen spaced
4 mm apart: 2,5 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-

24

everyday use. The time and conditions of contact are
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

ISO 4586-2:1997(E)

Staining agent

Test conditions

Contact
time

Group 1

* Acetone
Trichloroethane
Other organic solvents
Toothpaste
Hand cream

Urine
Alcohplic beverages
Naturpl fruit and vegetable juices
Lemonade and fruit drinks
Meat$ and sausages
Animgl and vegetable fats and oils
Wate
Yeast| suspension in water
Salt (NaCl) solutions
Mustgrd
Lyes,|soap solutions
Cleanling solution

23 Po dodecylbenzene sulfonate

10 [% alkyl aryl polyglycol ether

67 [% water
Phenpl and chloramine T disinfectants
Stain|or paint remover based on organic solvents
Citric|acid (10 % solution)

15.5 Procedure A
Apply staining agent
at ambient temperature

16hto24h

Group 2
* Coffde (120 g of coffee per litre of water)

Blac tea (9 g of tea per litre of water)
Milk [all types)

Cola peverages
Wing vinegar

Hydrpgen peroxide (3 % solution)

Amnjonia (10 % solution of commeércial concentrate)
Nail yarnish

Nail yarnish remover

Lipstjck

Watgr colours

Launfdry marking inks

Ball point inks

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

Apply staining agent

15.5 Procedure A
} at approximately 80 °C

15.5 Procedure A
> Apply staining agent
at ambient temperature

16 h

Group B 1
* Sodiyinthydroxide (25 % solution)

* Hyd Sh-berexide 4"2(\ % enl..finn)

A o
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)

15.56 Procedure A
Apply staining agent
at ambient temperature

10 min

25
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.. ., Contact
Staining agent Test conditions time
Group 4
* Citric acid (10 % solution) 155 Procedure B 20 min
Acetic acid (5 % solution) ’

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.

15.3 Appa

Latus and materials

15.3.1 Glas$ covers (for example watch glasses), to
restrict evapdration.

15.3.2 Ther

15.3.3 Flat-
cordance wit

mometer, range 0 °C to 100 °C.

bottomed aluminium vessel, in ac-

N 8.3.1.

15.3.4 Hotglate, or other suitable heat source.

15.3.5 Hori
by overhead
cent light of j

rontal inspection surface, illuminated
and low-angle daylight or white fluores-
htensity 800 Ix to 1 000 Ix.

15.3.6 Wetting agent, for example domestic deter-

gent.

15.3.7 Solv
ethyl ketone,

15.3.8 Soft

ents, such as ethanol, acetone, methyl
etc. (see 15.5).

clean cloth.

15.3.9 Hard nylon bristle brush-{for example a nail

brush).

15.4 Test

Individual sp
used, cut fro
single piece

pecimens

cimens: of any suitable size shall be
the'sheet under test. Alternatively, a

staining agents to be applied side by side, can be
used. Keep the specimen flat during the test.

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

The specimens shall be initially at ambient tempera-
ture.

26

Apply a small guantity (for example 2 or/3, drops) of
staining agent to two specimens. The @taining agent
shall be at the temperature specified in 15.p. Cover
the staining agent on one of the twa/specimpns with
a glass cover (15.3.1).

After the specified contact time has eldpsed, if
necessary remove the @taihing agent with af suitable
solvent (for examplé butyl acetate to remove nail
varnish), then wash.with water containing a| suitable
wetting agenty~(15.3.6), and finally with| ethanol
(15.3.7) or othef solvents as required to dean the
surface. Alsuitable brush (15.3.9) may be uskd to re-
move staining agent from textured surfaces.

One“hour after washing, place the specimep on the
iNspection surface (15.3.5) and view it fron} various
angles at a distance of 400 mm.

15.5.2 Procedure B

The specimen shall be prepared in accordaphce with
8.4.

Apply a small quantity (for example 2 or 3 g@irops) of
the staining agent to the specimen. The staining agent
shall be at ambient temperature.

Fill the vessel (15.3.3) with water (to withig 15 mm
of the top) and heat it until the water boils vigorously.
Discontinue heating and immediately place the vessel
T iti e of the
specimen directly over the pool of staining agent.

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.

One hour after washing, place the specimen on the
inspection surface (15.3.56) and view it from various
angles at a distance of 400 mm.
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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 4586-2:1997(E)

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.

method 3 of

le contrast 4,
exposed and

Rating 5:  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
Rating 3:  Mod h ¢ al d ISO 105-B02:1994. Discontinue the exposure when
ating 3: oderate change of gloss an for Blue Wool Reference 6 shows grey sca
bl as defined in ISO 105-A02, between thd
Ratirlg 22 Marked change of gloss and/or col- unexposed portions.
our
Ratirjg 1:  Surface distortion andjor blistering 16.5 Evaluation and expression ¢

15.7 Tlest 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;

¢) an agsessment of stain resistance for each stain-
ing ggent applied, expressed in accordance with
the rating scale given in 15.6;

d) any dleviation from the specified procedure;

e) the date of the test.

16 Resistance to colour change in xenon
arc light

16.1 Plrinciple

Part of g test speeimén taken from the sheet under
test is gxposed,~together with blue wool reference
specimeps, to\the light of a xenon arc lamp. The light
dosage isdetermined by the effect on the wool ref-

Examine the contrast hétween the exp
exposed portions of the test specimen
in terms of a grade_on’the grey scale.

Express the result in relation to the resi
our changelef Blue Wool Reference 6
following;

f results

osed and un-
and record it

stance to col-
hs one of the

Test specimen Resistance to colour
contrast change
(Grey scale grade No.) (Blue Wool Reference No.)
>4 < g
4 6
<4 > 6

16.6 Test report

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

c) the type of xenon arc lamp appara

the irradiance at the surface of the {

d) the resistance of the specimen to ¢

j information:

fus used and
pecimen;

blour change,

PX'DFPQQPH as grpafpr fh;m, Dq1|2| ke

or less than

erence specmmens,and—theeffectomthetest—specr
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 1ISO 105-B02.
It shall be operated at a black-panel temperature of
63 °C £ 3 °C with a relative humidity of (50 + 5) %.
The irradiance at the specimen surface shall be
1 000 W/m2 + 200 W/mz, unless otherwise agreed.

that of Blue Wool Reference 6;

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

27
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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/m® to 700 kg/m® and
moisture content (9 + 2) %.

© ISO

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 results

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

17.2.3 Paleftobacco cigarettes without filters,
from each off three well known brands, each with a
mass of 1,0 d to 1,1 g for a length of 70 mm and with
the tobacco pvenly distributed over its length. They
shall be kept|in the standard atmosphere (see 17.4)
for at least 24 h before being used for the test.

17.2.4 Ethapol, 95 % (V/V).

17.2.5 Soft|cloth.

17.3 Test specimen

The specimen shall be prepared by uniformly bonding
a piece of thg sheet under test to the wood chipboeard
(17.2.1), using the specified adhesive (17.2.2).)The
bonded spedmen shall be kept in the standard at-
mosphere (s¢e 17.4) for at least 7 days/before being
used for the| test. One specimen 230,mm + 5 mm
square shall be prepared.

17.4 Apparatus

17.4.1 Conditioning'.chamber, with a standard at-
mosphere off 23 °C &+ 2 °C and relative humidity of
(50 £ 5) %.

EXpress the result for each area ot cigareitg contact
in accordance with the following rating scale

Rating 5:  No visible change

Rating 4:  Slight change cof_gloss only| visible
at certain Miewing angles| andjor
slight brown stain

Rating 3:  Modefate change of gloss| and/or
moderate brown stain

Rating 2: _<Severe brown mark, but |no de-
struction of the surface

Rating\d; = Blistering and/or cracks

17.7- Test report

The test report shall include the following infgrmation:

a) a reference to this part of ISO 4586;

b) the name and type of product;

¢) the brands of cigarette used;

d) the cigarette burn resistance of the specimen,
expressed as the arithmetic mean of the three
individual ratings rounded to the nearest |integer;

e) any deviation from the specified procedufe;

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.

28

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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18.2.1 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
2\ 9/
<)

moisture content (9 %.

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

18.3 Apparatus

ISO 4586-2:1997(E)

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

18.3.1 Heating-element support (C) (see
figure 14), consisting of electrically non-cond

.......... y
laminatefl sheet.

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

‘ Tube ©20/27, length 17, externally threaded, fine threaded pitch 0,75

not nciugea).

Dimensidns in millimetres

Silver-soldered
connection

4 nuts HM4
4 washers M4
N
ut HM4 Earthing terminal
- N n?; j E:u: /‘!‘\ U T;I"? >
o] [ 4 ' A ot hhand
5 H‘:E ' ‘ - o
© oy o~
P! 2 screws ~N
- \ F/90, 04/18
N
cf % N

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

110

56 10

R25

10

19/10
0
0

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)

29


https://standardsiso.com/api/?name=ade06249a9d10a3f7bdcde479fd2ac18

ISO 4586-2:1997(E)

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.

18.3.4 Caiibration biock {Ej (see figure15), of
electrically insulating laminate, on which are mounted:
a) A disc support (F), made from homogeneous

heat-insulating diatomaceous-earth sheet material
of bulk density 512 kg/m® to 576 kg/m®_and

© SO

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
is silver-soldered an iron-constantan thermo-
couple. The surface 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

be clamped firmly on its support.

Iron-cpnstantan thermocouple

Dimensions in millimetres

silver-3oldered in a hole Disc
{81} i the stainless- &) support
steel disc
Holes 83,5 Circular depression
Duct o 3 / X .
] . e 057
T S 950
S et - ® | 12
v l:'r 0 1 \ ~3 ™m
===y : o) P2
1
. N
6540} \ 143 [ 145 1 N
Electrically insulating laminate ! @3
washer @ ext. 57, ¢ int. 3,
thickness 7
17 Disc support
(Material : Diatomaceous earth
45 N LS  or similar insulating material)
g.
& BT
—o
|t~
10
. '69' )
NA
/ . AN ‘ 80 u\-}
|InY4 x
@ Stainless-steel disc @12,5 8 screws
thickness 0,4, central hole 91 F/90, 3/10

Material : Electrically insulating laminate

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

ISO 4586-2:1997(E)

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.

heatirg elerment—with—a power—greater tHhan
20 W

18.3.11 Conditioning chamber, With a
or an flectrical unit powered from the mains sup- mosphere of 23 °C + 2 °C and relative

ply.

standard at-
humidity of
(50 + 5) %.

Dimensionjs in millimetres

T - o TT T e W [T T T T
! |
| P | N i
] I
Ny % w 4 il /| |
| l
. 7y / /// // |3 ! N
| | ]
l | | . L
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Figure 16 — Apparatus cover (H) for cigarette test (see 18.3.5)
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— 5 mm?2 wire

/1— 5 mm?2 heater cord

© SO

F-2
L \ow1 -
M5VES-1| T3 T-1 S %~ Resistor heating element
F-1 M1
tistofitems
Symbol Function Description
F-1 Line fuse 5A
Line fuse mounting
F-2 Control fuse 1A
Control fuse mounting Extractor post
F-3 Power fuse 10 A
Power fuse mounting Extractor post
M-1 Ammeter 0 to 10 A alterriating current
M-2 Voltmeter 0 to 6 V altermating current (452/V)
S-1 Line connector Male connector
SW-1 Line switch DPST toggle switch
T1 Autotransformer Primary: 115 V;
secondary: 0,130 V; 5 A
T-2 Power transformer Primary: 115V,
secondary: 5,25 V; 22 A
T-3 Voltage stabilizer 100 V-A ; 116 V output + 1 %
Figure 17 — Wiring diagram’of control circuit (J) for cigarette test (see 18.3.8)
18.4 Test|specimens Stand the heating-element support (18.3.1) ¢n its end
and adjust the power input to approximately 20 W.
Each specimen shall be prepared by uniformly bond-
ing a piece| of the sheet,under test to the wood Allow to heat for 30 min.
chipboard ({[18.2.1), using the specified adhesive .
(18.2.2). The bonded{specimens shall be kept in the Blacken the stainless-steel disc with the flame from
conditioning|chamber (18.3.11) for at least 7 days be- the burning paraffin-saturated wick to prodjice a uni-
fore being |uséd" for the test. Three specimens form coating of carbon. The insulating sugport shall
measuring [(230 + 2) mm x (80 + 1) mm_shall be be kept clean.
prepared.

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).

32

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 4+ 0,56 °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 4586-2:1997(E)

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 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-

seped

of 10 min:

The calibration curve shall be within the following
limits:

Time (min) Temperature (°C)

40 + 0,56
215+ 3
261 + 3
265 + 3
274 + 3
279+ 3
282 + 3
284 + 3
285 + 3
286 + 3
287 + 3

OONOOOTDWN—-O

—_
o

During the calibration, the current shall not fluctuate.
If necesdary, adjustment shall be made and further
calibration carried out until the desired curve(is ob-
tained (edch time allowing the calibration bloéck to cool
to 40 °C # 0,5 °C).

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

185.2 Test

Position {he heatervon the specimen so that the re-
sistance ¢oil js‘at-least 40 mm from the nearest edge,
start the |timer at the same time, and cover the as-

18.6 Expression of results

Report the result as the average of 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 thie“average. If all three tpsts are dis-
continued without failure, the result shalll be recorded
as “no failure in 600 s".
18;7 * 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;

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

d) the type of failure, for example blistefing, crazing;
e) any deviation from the specified progedure;

f) the date of the test.

19 Formability (Method A)

RSN 1 b O
Semb'y WHH—thRe-enctostre—withtr2—5:

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;

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.

33


https://standardsiso.com/api/?name=ade06249a9d10a3f7bdcde479fd2ac18

ISO 4586-2:1997(E)

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

19.2 Apparatus

19.2.1 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-

© ISO

19.2.2 Variable-output transformer, with a voltage
indicator, to control the voltage applied to the heater.

19.2.3 Temperature indicators (thermal crayons or
waxes), with melting points covering the required
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-
dicators).

19.2.4 Stopwatch, or other suitable timer.

8), with

on top of

lined trough  approximately 110 mm wide and

125 mm deqp (inside dimensions), the height of the 19.2.5 Forming apparatus (see fidute

heating elenents above the bottom of the trough be- forming blocks machined from straight-grained wood.
ing such thgt, when a specimen is laid across the

trough, thg specimen is at a distance of It is recommended that a fittingAse placed

76 mm £+ 1,0 mm above the heating elements. A the male forming blocks which can be sefurely at-
windscreen ¢nclosure to surround three sides and the tached to the ram of the press used in cgnjunction

top is advisa

ble.

560
“\l" B B Rod 025
P —
1)
Tube a
238 A

Spring

/— Ripe flange

with these blocks.

Dimensions in| millimetres

Slot

Base 19 x 305 x 560
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560
m-
™~
AW A sz S =
/ 9: el N guide
102 25\ 9° 7125
s
h —
LN
~
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
ISO 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 4586-2:1997(E)

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 spegimens shall have dimensions of approxi-
mately 200 mm x 50 mm, shall be of the thickness
of the sheet 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 from which the laminate was made, and four
at right angles to this direction.

The specjmens 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 (alibration of test apparatus

Turn on the heater (19.2.1) 30 min priorito conducting
the test, with the variable transformer{19.2.2) at full-
line voltage.

Use a tegmperature indicator(19.2.3) with a melting
point of| 163 °C to make\"several marks about
100 mm |long near the <entre of the non-decorative
surface of several calibtation strips (19.2.7).

Place a cplibrationsstrip on the heating trough so that
the heat |s applied to the decorative face. Adjust the
input voltlage by means of the variable transformer so

with the temperature indicator.

Remove the specimen when thetempe
tor is completely melted in the’area td
place the specimen within 57871 the be
carry out the forming test,

The closing time of the male forming bl
initial contact with-the specimen shall
1 s. Allow the specimen to cool in the cld
jig.

Remove‘and inspect the specimen after
cool fernot less than 60 s. Failure to f
torilyshall be defined by the presence o
ters’ or delamination.

Carry out the test to assess the formabili
longitudinal and transverse directions of {
with the decorative face on both the in

outside of the bend, testing two specin
case.

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

c) the thickness of the laminate;

rature indica-
be formed,
nding jig and

bck after the
be 0,5s to
sed bending

allowing it to
prm  satisfac-
cracks, blis-

y in both the
he sheet and
side and the
nens in each

information:

that the “tme—takem—to—Teach—163—*C—s—tsper
0,025 mm of calibration strip thickness, accurate to
within + 2 s.

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 the laminate manufacturer, or as required
by ISO 4586-1, into the forming apparatus (19.2.5).

d) the forming radius;

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;

i) the date of the test.
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20 Formability (Method B)

20.1 Principie

A specimen from the sheet under test is subjected to
infrared radiation until the heated face reaches a pre-
determined temperature It is then formed on a jig
made of wood (for exampue premac”ineu unpuucnw
to a specified radius, allowed to cool and examined for

signs of failure. The test is repeated with specimens

© IS0

20.2.4 L-shaped forming bar, with a handle (see
figure 19).

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

20.2.6 Stopwatch—or other suitable timer,

i T
cut in each[ direction of

decorative face on both the outside and the inside of
the bend. The formability is assessed in terms of the
success or [failure of the forming process at the
specified radjus.

The
the sheet and wilh nhe

This method is an alternative test method which is
close to indystrial practice and allows for adjustment
of all the tedt variables in order to establish the opti-
mum conditions for the forming of individual ma-
terials. It is|possible that different laminates, even

from the sa
forming con

by the lamin

shall be con
eration is su

me manufacturer, may require different
flitions. The conditions shall be specified
ate manufacturer, and the requirements
sidered to be satisfied if the forming op-
ccessful under these conditions.

20.2 AppTratus

20.2.1 Radjant heater element®, fitted with~a re-

flector®, the

test specims

This heater

distance and orientation relative to the
n being adjustable (see figure 19).

Linit is mounted on alhinged support al-

lowing it to e quickly moved away to the rear.

20.2.7 Thickness gauge (ratchet-tyge ‘migrometer)
(a see A2 1)
\OoCTCT “.4

S0,
20.2.8 Conditioning chambeér,-\with a stgndard at-
mosphere of 23 °C 4+ 2 °Cydnd relative humidity of
(50 + 5) %

20.3 Test specimens

The specimens shall measure apprpximately
180 mm< 90 mm and be of the thickneds of the
sheetunder test. They shall be sanded smopth at the
edg€s 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 from which the lamipate was
made, and six at right angles to this directiop.

The specimens shall be conditioned for| 24 h at
23°C £ 2°Cand (50 + 5) % relative humid|ty before
testing.

20.2.2 Forming jig, of{Wood, chipboard or other 20.4 Procedure

material having a similar thermal conductivity, the _ ) .
front of whidh is rounded to a specified radius. The jig Measure the thickness of the specimens as|specified
is easily replhceable;'and it is possible to use a series in clause 4.

giarfw?;;lrglgg .E,Se Tffhgn:(iio 1,$pne«,(,-:~:lle1dz fgﬂ'; (g?g Use the forming jig corresponding to the radius

figure 19).

20.2.3 Clamping device, for the test sample (see

figure 19).

specified in ISO 4586-1.

Turn on the heater element at least 20 min prior to
starting the test.

3) For example, Elstein Type FSR 650 W - 220 V (245 mm x 60 mm).
4) For example, Elstein Type REO 250 mm.

These are examples of suitable products available commercially. This information is given for the convenience of users of this
International Standard and does not constitute an endorsement by ISO of these products.
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Dimensions in millimetres
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(for blister test only)

b) Plan view B-B
Figure 19 — Forming apparatus (Method B) (see 20.2)
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