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INTERNATIONAL STANDARD

I1SO 4586/2-1981 (E)

Plastics — Decorative laminated sheets based on

thermosetting resins —

Part 2 : Determination of properties

1 Scope and field of application
This part of 1SO 4586 specifies methods of test for determina-
tion of the properties of decorative laminated sheets as defined

in clausg¢ 3. These methods are primarily intended for testing
sheets for conformity with the requirements of ISO 4586/1.

2 References

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

ISO 62, |Plastics — Determination of water absorption.
ISO/R 478, Plastics — Determination of resistance of plastics
to colouf change upon exposure to light of the enclosed carbon

arc.

ISO/R 879, Plastics — Determination of resistance of plastics
to colodr change upon exposure to light of a xenon-lamp.

ISO 4686/1, Plastics — Decorative laminated sheets based on
thermosktting resins — Part 1 : Specification.

ISO 650P, Metallic materials — Hardness’test — Brinell test.1)

3 Definition

For the|purpose of this{International Standard, the following
definition applies.

decorative latinated sheet : A sheet consisting of layers of
fibroussrheet material (for example paper} impregnated with
thermosgetting resins and bonded together by means of heat

4 Thickness

4.1 Principle

Measurement of the thickness”’using a micrpmeter or a dial
indicator.

4.2 Apparatus
Thickness gauge (ratchet-type micrometer ¢r dial indicator),
having two. flat parallel measuring surfaces of [diameter at least
6 mm _and capable of being read to 0,01 mm. When the
thickness of a decorative laminated sheet is peing measured,

the“two surfaces shall exert a pressure of 1Q to 20 kPa upon
each other.

4.3 Test specimen

The specimen shall be the sheet under test, 3s received.

4.4 Procedure
Check the gauge for accuracy and then deternine the thickness
of the sheet to the nearest 0,02 mm. It is recommended that

the thickness should be measured at a minimiyim of four points
and at a distance of at least 20 mm from the edge of the sheet.

45 Test report
The test report shall state
a) all values measured;

b) the location of the points at which measurements were
made.

and a pressure of not less than 5 MPa2), the outer layer or
layers on one or both sides having decorative colours or
designs.

NOTE ~ Decorative laminated sheet as defined in this International
Standard is made from core layers impregnated with phenolic resins
and a surface layer or layers impregnated with aminoplastic resins
(mainly melamine resins).

5 Appearance

5.1 Principle

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

1) At present at the stage of draft. {(Revision of ISO/R 79-1968, 1SO/R 191-1971, and 1SO/R 403-1964.)

2) 1MPa = 1 MN/m2
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5.2 Apparatus

5.2.1 Horizontal inspection table, of height approximately
700 mm and large enough to accommodate the largest sheets
to be inspected.

5.2.2 Overhead white fluorescent lights, of colour
temperature approximately 5 000 K and giving an intensity of
800 to 1 000 Ix over the whole area of the largest sheets to be
inspected. A convenient distance of the lights from the inspec-
tion table is app nyimnh:l\,/ 1.5 m

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

a) paper of grammage 70 to 100 g/m2;
b) powdered aluminium oxide having a particle size such
that it will pass through a sieve of aperture size 100 um and

remain on a sieve having an aperture size of 63 um;

c) adhesive backing {optional).

5.3 Test spe

The test specimg

5.4 Procedu

Place the sheet,

cimen

n shall be the sheet under test, as received.

e

decorative face uppermost, on the inspection

table. Wipe it f

e of any loose contamination, if necessary,

with a soft cloth. Inspect it from the distance required by
ISO 4586/1 for defects such as smudges, smears, finger-prints,
scratches, foreign particles, damage or any other form of
blemish evident within the decorative surface.

The inspector sHall have normal vision, corrected if necessary.
No magnifying dlass shall be used in viewing the sheet.

5.5 Test repprt

The test report shall state the viewing distance and any defects
observed. '

6 Resistange to surface wear

6.1 Principle

Determination of the ability of the_ decorative surface of the
sheet under tesf to resist abrasive wear through to the sub-
layer.

Abrasion is achi¢ved by rotating a specimen in contact with a
pair of loaded cylindrical wheels covered with abrasive paper.
The wheels are iti i indri
equidistant from the specimen’s axis of rotation but not
tangential to it. As they are turned by the rotating specimen,
they abrade an annular track on the specimen’s surface. The
number of revolutions of the specimen required to cause a
defined degree of abrasion is used as a measure of resistance to
surface wear.

6.2 Materials

6.2.1 Calibration plates, of rolled zinc sheet, having a
thickness of 0,8 + 0,1 mm and a Brinell hardness of 48 + 2
when tested in accordance with |SO 6506 using a ball of
diameter 5 mm and a load of 306 N.

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

6.3 Apparatus

6.3.1 Testing machine, consisting of the following|items :

6.3.1.1 Specimen holder, in the form of a disc which rotates
in a horizontal plane gt afrequency of 58 to 62 min—| and to
which the test specimen can be clamped flat.

6.3.1.2 Abrasive wheels : two cylindrical rubber{covered
wheels ofywidth 12 mm and diameter 50 mm, which rotate
freely @bout a common horizontal axis. The curved syrface of
the wheels, to a depth of 6 mm, shall be of rubber of Hardness
50to 55 IRHD when tested in accordance with ISO 48| The in-
side faces of the wheels shall be 50 to 55 mm apart, gnd their
common axis shall be 20 mm from the vertical axig of the
specimen holder. The wheels shall be positioned symmjetrically
in a plane containing the axis of the specimen holder.

6.3.1.3 Holding and lifting device, for the abrasive|wheels,
so constructed that each wheel exerts a force of 5,4 = 0,2 N
on the test specimen.

6.3.1.4 Revolution counter.

6.3.1.5 Suction device, so fitted that two nozzles pre over
the abraded section of the specimen under test. Onp nozzle
shall be situated between the wheels, the other diametrically

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

6.4 Test specimens

The test 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.
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6.5 Preparation of test specimens and abrasive
paper

Clean the surface of the test specimens with an organic solvent
which is immiscible with water, for example
1,1,1-trichloroethane. Precondition the test specimens and the
abrasive strips for at least 72 h in the conditioning atmosphere
(see 6.3.2) before testing.

6.6 Procedure

ISO 4586/2-1981 (E)

The final wear point {FP) occurs in the case of a patterned
laminate when about 95 % of the pattern is removed in the
abraded area, and in the case of a plain colour laminate when
an underiayer of a different colour is exposed over about 95 %
of the abraded area.

Carry out the test on each of the three test specimens.

6.7 Expression of results

The wear resistance, expressed in revolutions, for each

6.6.1 HRreparation of abrasive wheels

Bond a dtrip of preconditioned abrasive paper {6.2.2) to each of
the rubbpr-covered wheels using either the adhesive backing, if
present,|or the double-sided adhesive tape (6.2.3), in such a
way that the cylindrical surface is completely covered, but
without pny overlapping of the abrasive paper.

6.6.2 (alibration of abrasive paper

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

Weigh a|zinc plate (6.2.1) to the nearest 1 mg and clamp it in
the specjmen holder {6.3.1.1). Lower the abrasive wheels on to
the zinc|plate and operate the suction device (6.3.1.5). Allow
the zinc [plate to rotate for 500 revolutions and then reweigh it
to the ngarest 1 mg. Its loss in mass shall be 130 £ 20 mg.

Any batg¢h 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 test specimen

Perform fthe test immediately after removahof the test specimen
and calibrated abrasive paper from(thé” preconditioning at-
mosphere (see 6.5).

Prepare sufficient abrasive wheels for the test using previously
unused abrasive paper. Fit'two wheels to the machine and set
the revolution counter (6231.4) to zero.

Clamp the specimén in the holder, ensuring that its surface is
flat. Lower the abrasive wheels on to the specimen, operate the
suction flevige and allow the specimen to rotate. Examine the
specimeh for, wear after each 25 revolutions and examine the

specimen, is given by the formula
IP + FP
2

Report the wear resistance‘of the sample under test as the
average of the values obtained from the three|test specimens,
rounded to the nearest\50 revolutions.

6.8 Test report

The test report shall state the wear resistance of the sample
under test, in revolutions.

7 Resistance to immersion in boliling water
7.1 Principle
Immersion of a test specimen in boiling water for 2 h and deter-
mination of the increase in mass and thickness of a test
specimen and examination for blistering or deJamination.

The test is generally in accordance with 1SO 62, except for a

longer period of immersion in the boiling water and the re-
quirements for thickness measurements.

7.2 Apparatus
7.2.1 Balance, accurate to 1 mg.
7.2.2 Oven, capable of being controlled at §0 = 2 °C.

7.2.3 Vessel, containing boiling distilled water.

abrasive paper J|:u| u:uyy;llu vv;th abladcd palt;u:co. ncp:uuc thc
abrasive paper if it becomes clogged, worn, or after 500 revolu-
tions, whichever occurs first.

Continue the test in this way until the initial wear point (IP) is
reached. Record the number of revolutions and resume the test
until the final wear point (FP) is reached. Record the number of
revolutions again.

The initial wear point (IP) is that point at which the first clearly
recognizable wear-through of the print, pattern, plain colour
coating or solid colour paper appears and the sub-layer
becomes exposed. 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.

7.2.4 Vessel, containing distilled water at 23 + 2 °C.
7.2.5 Desiccator.
7.2.6 Micrometer thickness gauge.

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

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

The test specimen shall be 50 = 1 mm square, the thickness gf
the sheet and cut in such a way that no appreciable heat is
generated and the edges are free from cracks. Cut edges shall

be smooth. Three specimens shall be used.

7.4 Procedure

Dry the three test specimens for 24 = 1 h in the oven {7.2.2),

controlled at 5
to 23 £ 2°C 3
{(mass my).

Measure the {
clause 4, but at|
with the extern
5 mm from ea
subsequent me|

Place the spec
distilled water.
ing contact ovel
the vessel.

After 2h = 5
water and allov
containing disti
specimens out (
clean dry cloth
to the nearest 1
of the water.

where

dy, dy, d3, dy are the thicknesses measured before immer-
sion;

dgs, dg, dy, dg are the thicknesses measured after immer-
sion.

Report the percentage by mass of boiling water absorbed by
the sample under test as the average of the values obtained
from the three test specimens.

—+—2-°€Catfowtocootinthedesiceatort7:2:5)
nd weigh each specimen to the nearest 1 mg

hickness of each specimen as specified in
the centres of its four edges (dy, @5, d3, dj) and
al edge of the micrometer anvil approximately
ch edge. Mark the measuring points so that
Bsurements can be made in the same places.

mens in the vessel (7.2.3) containing boiling
Take care to prevent the specimens from mak-
I any substantial area with one another or with

min, remove the specimens from the boiling
iV to cool for 15 + 5 min in the vessel (7.2.4)
led water maintained at 23 £ 2 °C. Take the
f the water and remove all surface water with a
br with filter paper. Weigh the specimens again
mg (mass my) within 1 min of taking them out

Determine the 1hickness of each test specimen to the nearést

0,01 mm at the

Examine each t
tion.

same points as before (ds, dg, d5, dg).

pst specimen visually for blisters ordelamina-

7.5 ExpressLon of results

The boiling wa
as a percentage

my — m y
my

r absorbed by each-test specimen, expressed
by mass, is given\by the formula

100

Report the percentage increase in thickness of 'the sample
under test as the average of the twelve values-obtained at the
four measuring points on all three specimens:

7.6 Test report
The test report shall state

a) the average percentage increase in mass of [the three
specimens;

b} the average’/percentage increase in thickne$s of the
three specimens;
¢} whether any test specimens have blistered or
delaminated.

8 Resistance to dry heat

8.1 Principle

Subjection of a specimen taken from the sheet umder test,
bonded to wood chipboard to simulate service conditions, to
dry heat by contact with a vessel of defined heat |capacity,
initially at 180 °C but cooling during the 20 min of| contact.
Assessment of resistance to the test conditions py visual
examination.

The test is intended to determine the suitability of decorative

laminated sheets for use in kitchens where confact with
moderately hot cooking utensils is to be expected.

8.2 Materials

where

mq is the mass of the specimen before immersion;

m, is the mass of the specimen after immersion.

The percentage

increase in thickness at the measuring points of

each test specimen is given by the formulae

ds — dy
d,

dg — d

x 100

L2y 100, etc.
d.

2

8.2.1 Glycerol tristearate.

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

8.2.2 Fine-faced wood chipboard, 230 + 5 mm square,
19 + 1,5 mm thick, of density 600 to 680 kg/m3 and having a
moisture content of 9 + 2 % (m/m).

8.2.3 Urea-formaldehyde adhesive, containing approx-
imatively 15 % (m/m) of filler, or an adhesive with equivalent
characteristics.
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8.3 Apparatus

8.3.1 Cast cylindrical aluminium or aluminium alloy
vessel, without a lid, the bottom of which has been machined
flat. It shall have an external diameter of 100 =+ 1,5 mm and an
overall height of 70 + 1,6 mm. The wall thickness shall be
2,5 = 0,56 mm and the base thickness 2,5 * 8'5 mm.

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

8.3.3 Asbestos or suitable inorganic heat-insulating

ISO 4586/2-1981 (E)

9 Dimensional change at elevated

temperatures

9.1 Principle

Measurement of the lateral dimensional chang

es of specimens

taken from the sheet under test over an extreme range of

relative humidities at elevated temperatures.

9.2 Apparatus

board, |of thickness about 25 mm and 150 mm square.
Asbestog cement shall not be used.

WARNING — In view of the health hazard, care must be
taken when cutting or machining asbestos to avoid inhal-
ing any|dust.

8.3.4 Thermometer, range —5 °C to + 250 °C.

8.3.6 Hixing frame, to hold the test specimen flat.

8.3.6 Stirrer.

8.4 Tgst specimen

The test] specimen shall be prepared by uniformly bonding a
piece of|the sheet under test to the wood chipboard (8.2.2)
using 1he specified adhesive (8.2.3). One specimen
230 = 5mm square shall be used. The bonded specimen shall
be precpnditioned for at least 7 days at 23 + 2 °C and
50 + 5 Yo relative humidity before being used for the test:.

NOTE ~— |For materials of thickness greater than 2 mm, the effect of
bonding the specimen is insignificant and the test may'be-eonducted
with the gpecimen resting in close contact with thelchipboard. This
techniqueg is also acceptable for routine quality control testing of
laminates| less than 2 mm thick; however, «in\\cases of dispute,
laminates|less than 2 mm should be bonded(to\chipboard.

8.5 Pirocedure

Place 400 + 10 g of the glyeerol tristearate (8.2.1) in the vessel
(8.3.1). Fix the thermometer’(8.3.4) centrally in the vessel with
its bulb gbout 6 mm fromthe bottom. Raise the temperature of
the glycgrol tristeatate' to approximately 185 °C, stirring from
time to fime. Transfer the vessel to the heat-insulating board
(8.3.3) and allow the temperature to fall to 180 £ 1 °C, stirring
continudusly,

9.2.1 Oven, capable of being controlledhat ™}

9.2.2 Conditioning chamber, cwith an

0 £ 2°C.

atmosphere of

40 + 2 °C and relative humidity-within the range 90 to 95 % .

NOTE — This relative humidity occurs at a tempe
equilibrium above a saturated” solution of sodium
COONa)5.2H,0].

9.2.3 Conditioning chamber, with a stang
of 23 £ 2 °C\and a relative humidity of 50 *

9.2.4 <\ Bedplate and mounted dial gaug
paratus capable of measuring to an accuracy

9.2.5 Rigid jig, for holding the specimen
measurement. A typical jig is shown in figure

9.2.6 Desiccator, of suitable size.

9.3 Test specimens

The test specimen shall be 140 %

12,7 + 0,4 mm wide and of the thickness of
test. The edges shall be free from cracks an
smooth with fine abrasive paper or cloth.

abrading operations shall be slow enough to a
heating the material.

Twelve test specimens shall be tested, six of
major axes parallel to the machine direction o
which the sheet has been made, and six with th
right angles to the machine direction. Three
each direction shall be used for the low humid
for the high humidity test.

Fature of 40 °C in
tartrate [(CHOH-

ard atmosphere
5 %.

b, or other ap-
bf 0,02 mm.

straight during
1.

D,8 mm long,
the sheet under
H shall be made
Machining and
void appreciably

them with their
the paper from
eir major axes at
pecimens from
y test and three

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

At the end of this period, remove the vessel and allow the
specimen to cool for a period of 45 min. Examine the specimen
for surface disturbance, for example blistering, crazing,
discoloration or loss in gloss visible to the naked eye, allowing
the light to fall on the specimen at various angles of incidence.

8.6 Test report

The test report shall state whether the specimen shows any
change of appearance.

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

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

9.4 Procedure

Make all measurements of length to the nearest 0,02 mm with
the test specimen vertical in the jig (9.2.5), the lower end in
contact with the bedplate and the upper end in contact with the
foot of the dial-gauge (see 9.2.4). When any test specimen is
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measured for the second time, take care to ensure that it is
located in the jig in the same relative position as when it was
first measured. Make all measurements within 1 min after

removal from the conditioning atmosphere.

9.4.1 Low humidity test

Measure the length of each of the six specimens and then place
them in the oven (9.2.1), controlled at 70 + 2 °C. After 24 h,
remove them and allow them to cool to ambient temperature in

the desiccator (4
specimen.

9.4.2 High hy

Measure the len
them in the co
relative humidit
specimen, wipe
measure its len
change of appe

midity test

gth of each of the six specimens and then place
hditioning chamber (9.2.2) at 40 £ 2 °C and
y 90 to 95 %. After 96 + 4 h, remove each
it free of surface water with a cloth, and again
gth. Note whether any specimen shows any
prance.

9.5 Expressjon of results

Calculate the ¢l
each specimen.

Calculate the m
of three test sp

Calculate the cq
of the sheet. It

changes in ead
movements are
direction, the la
as the combine
be reported.

Example (using

Low humidity t

hange as a percentage of the initial length for

ban percentage change for each of the four sets
bcimens, to the nearest 0,05 %.

mbined dimensional change for each directioh
s the sum of the average absolute dimensignal
h of the low and high humidity tests_if the
in opposite directions. If they are in the same
rger of the two average changes.shall be taken
i dimensional change. The absolute figure shall

test specimens in one)direction only) :

pSt

The movements in the two tests are in opposite directions,
therefore : combined dimensional change =
(03 + 0,4) % = 0,7 %.

9.6 Test report
The test report shall state :

a) the combined dimensional change for the machine
direction;

Zorfort i-”ga"i Tieasure the Elig[iﬁ' gach 5; the combined dimensional cliange for the cross-

machine direction;

c) whether the test specimens show_.any*chande of ap-
pearance.

10 Dimensional change‘at 20 °C

10.1 Principle

Measurement of the’lateral dimensional changes of specimens

taken from the sheet under test due to changes of hymidity at
20 °C.

10.2>Apparatus

10.2.1 Conditioning chambers, maintaining the following
three atmospheres :

20 + 2 °C, relative humidity 32 + 3 %
20 * 2 °C, relative humidity 90 £ 3 %

23 + 2 °C, relative humidity 50 + 5 %

10.2.2 Means for measuring lengths of 200 mm to the
nearest 0,05 mm.

10.3 Test specimens

Four test specimens, approximately 250 mm x 50 mngj, shall be
cut from the sheet under test in both the machine apd cross-
machine directions of the papers from which the

manufactured. If these directions are not known, th
determined as specified in 9.3. Measuring marks shall be made

Test specimgn 1 2 3 Mean to
nearest
0,05 %

Initial length| (mm) 139,77 139,85 139,83

Final length (mm) 139,26 139,22 139,24

Change in length

(mm) -0,51 -0,63 —-0,59

Change (%) -0,36 -04 -0,42 -0,4

High humidity test

Test specimen 4 5 6 Mean

Initial length (mm) 139,88 139,80 139,83

Final length (mm) 140,33 140,21 140,31

Change in length

(mm) + 0,45 + 0,41 + 0,48

Change (%) +032 +029 + 034 + 0,3

on the decorative face of the specimens approximately 200 mm
apart and 25 mm from each end.

10.4 Procedure

Precondition the specimens for 7 days in a standard at-
mosphere of 23 = 2 °C and 50 £ 5 % relative humidity.

Measure the distance between the marks on all eight specimens
to the nearest 0,06 mm with the specimens laid out flat.

Keep four specimens, two in the lengthwise and two in the
crosswise direction, for 7 days at 20 £ 2°C and 32 £ 3 %
relative humidity.
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Keep the remaining four specimens for 7 days at 20 + 2 °C
and 90 + 3 % relative humidity.

Remeasure the distance between the marks as before within
1 min after removal from the conditioning atmosphere.

Note whether any specimen shows crazing, delamination or
change in surface appearance.

10.5 Expression of results

ISO 4586/2-1981 (E)

11.3 Apparatus

11.3.1 Impact tester (see figure 2), consisting of an impact
bolt with a 5 mm steel ball mounted at one end, which is pro-
jected once against the surface under test by the release of a
compression spring. The spring compression force before
release can be adjusted continuously from 0 to 90 N by means
of a force-setting barrel {housing).

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

Calculate the change in measured length of each specimen as a
percentdge 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 %.

Calculatg the combined dimensional change for each direction
of the Zreet. It is the sum of the mean absolute percentage
changes]| in each of the low and high humidity tests. The ab-
solute figure shall be reported. .

10.6 Test report

The test report shall state

a) the combined dimensional change for the machine
direction;

b) 1he combined dimensional change for the cross:
machine - direction;

c) Whether any specimens show any change;-of ap-
pearance.

11 Resistance to impact by spring-loaded bolt

11.1  Principle

Subjectipn of the decorative’ surface of a test specimen, taken
from the sheet under-test and bonded to wood chipboard to
simulate service canditions, to the impact of a 5 mm steel ball
mountedl at onesend of a spring-loaded bolt. Measurement of
the mir;lmum spring force needed to cause visible damage

which if taken as a measure of resistance to impact.

refativety great naccuracies.)

The compression spring is 100 mm long’when [released and has
a constant of 1962 + 50 N/m. It is'compregsed by drawing

back the impact bolt and is held in' the loaded
tainer which engages in the bolt\(1t is released
pact blow by a release unit @vhich withdraws

11.3.2 Arrangement)(for example a scale p
capable of being‘suspended from the impac
compressive forée)on the spring.

11.3.3._ Support fixture (see figure 3), whig
shaft ‘of the impact tester and provides a cony
of sufficient mass for the tester to be held at r
stirface of the test specimen and to avoid red
release of the impact bolt.

11.3.4 Steel plate, approximately 300 mm
50 mm.

11.3.6 Hand lens, with approximatively X
(optional).

11.4 Test specimens

The specimens shall be prepared by uniformly
of the sheet under test to the wood chipboa

position by a re-
to deliver the im-
the retainer.

Bn and weights),
[ bolt to exert a

h clamps to the
enient mounting
ght angles to the
oil following the

x 300 mm Xx

6 magnification

bonding a piece
Fd (11.2.1) using

the specified adhesive (11.2.2). About ten $pecimens, each

200 = 5 mm square, shall be prepared. The b
shall be preconditioned for at least 7 days a

nded specimens
23 £ 2°C and

50 + 5 % relative humidity before being usedl for the test.

NOTE — For materials of thickness greater than 2

mm, the effect of

bonding-the specimen is insignificant and the test |
g f

11.2 Materials

11.2.1 Fine-faced wood chipboard, 19 £ 1,5 mm thick, of
density 600 to 680 kg/m3 and moisture content 9 * 2 %
(m/m).

11.2.2 Urea-formaldehyde adhesive, containing approx-
imatively 15 % {(m/m) filler, or an adhesive with equivalent
characteristics.

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

may be conducted

with the specimen resting in close contact with the chipboard.

11.5 Calibration of the impact tester

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

Set the force-setting barrel, which serves to vary the impact
force, to zero on the scale. Compress the spring by a force P,
(calibration force) using a suitable arrangement {for example
weights in a scale-pan) suspended from the knob used to draw
back the impact bolt, ensuring that the bolt is clear of the re-
tainer of the release unit.
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Turn the force-setting barrel until the retainer of the release unit
is just in contact with the impact bolt. This position can be
determined by increasing or decreasing the compressing force
very slightly to observe whether the retainer is just in contact.
Record the indicated force P, on the scale of the instrument
corresponding to the calibration force P,.

Repeat this calibration procedure for various values of P, in the
range required, and draw a graph relating values of the scale
reading P, to values of the calibration force P, (see figure 4 for
example).

11.7 Expression of results

Enter the results of the series of tests onto an evaluation
diagram (see figure 5 for example), in which they are sub-
divided into ‘‘test specimens not damaged’ and ‘test
specimens damaged”’, for each value of spring force used. This
results in a transition range in which some specimens are
damaged and some undamaged. The impact strength of the
material is the maximum value of the spring force, in newtons,
for which no damage occurs in a series of five tests.

The graph will pbe an approximately straight line which will not

pass through tf
force is exerted
the impact bolt

e origin, because a constant but undetermined
during the calibration procedure by the mass of
and any suspension arrangement (for example

scale-pan). Draw a second line passing through the origin and
parallel to the first line. This second line is the calibration graph
for the instrumgnt and shall be used to correct every indicated
force P, employed in testing.

Prepare a new

calibration graph after every 500 tests.

11.6 Procedure

The test shall b

e carried out in the laboratory atmosphere, and

in cases of dispute it shall be carried out at 23 £ 2 °C.

Place the steel
and locate the
uppermost. Fix

plate on a convenient rigid horizontal surface
test specimen on it with its decorative surface
the impact tester in its support fixture, load the

tester, place the assembly on the test specimen and release the
impact bolt. Start preliminary tests with a spring force of 10;N

and increase
minimum sprin
shows damage|

Test at least fi
tion of the max|
purpose, start
preliminary tes
1 N, after ever

To make the d
specimen may
alcohol or grap
decorative surfi
also be used.

by 5 N on each occasion to determinethe
g force at which the surface of the specimen
due to impact stress.

e additional specimens for the final determina-

mum force at which no damage occurs. For this
with the spring force-—determined in the
and reduce it in suitable stages, for example
five tests.

amage moreteasily visible, the surface of the
be rubbed @fter the test with a solution of dye in
hite or talcum (depending on the colour of the
acel¢ A'magnifier with X 6 magnification may

11,8 Test report

The test report shall state the impact strength ¢fithe material, in
newtons.

12 Resistance to impactby’falling ball

12.1 Principle
Subjection of the decorative surface of an unbopded test
specimen taken fromi the sheet under test, resting on the end of
a hollow cylindrical 'support, to the impact of a 12,7|mm steel
ball mounted of/the end of a weighted striker which |s allowed
to fall from a’known height. The energy of the minimym impact
needed to’cause breakage of the specimen is used as § measure
of its resistance to impact.

12:2 Apparatus

Falling weight machine, consisting essentially of the follow-
ing :

a) Heavy rigid base, fitted with levelling screws.

wn

b) Specimen support, in the shape of a hojlow steel
cylinder of internal diameter 50,80 + 0,06 mm| external
diameter not less than 57,2 mm and height not|less than
25,4 mm. The support shall be so fixed to the bape that its
axis coincides with the line of fall of the strikgr. A soft
shock-absorbing disc of thickness approximately § mm shall
be placed inside the cylinder and shall rest on th¢ base.

c) Rigid superstructure, for carrying thg¢ release
mechanism and, if used, guides for the striker.

d) Weighted striker, with a hardened henjispherical
striking surface of diameter 12,7 & 0,06 mm. THe striking
surface shall be fr i ections.

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

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

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

e) Plumb line or other devices, for ensuring that the
striker is directly above the centre of the specimen support.

f) Appropriate set of weights, that can be firmly attach-
ed to the striker and which will give the increments of
energy specified in tables 1 and 2. The combined mass of
the weights and striker shall be known to within3 g or5 %,
whichever is the smaller.

g) Release mechanism, such that the striker can fall
305 + 1 mm for test specimens of thickness greater than
1,0 mm and 100 = 1 mm for test specimens of 1,0 mm
thickness or less.
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The striker may fall between guides or without guides, but in
either case the point of impact of the striker with the specimen
shall be not more than 2,5 mm from the axis of the specimen
support. If guides are used the fall shall be substantially without
friction. If guides are not used and the striker is supported elec-
tromagnetically, the magnetic flux should be reduced to the
minimum necessary to support the loaded striker.

The machine shall stand on a rigid foundation.

A machine of suitable form and incorporating guides is shown

o
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specimen in the same manner but with an energy greater by
an amount A{E") than that of the blow applied to the se-
cond specimen. Continue this sequence of operations until
a specimen breaks.

Table 1 — Relationship between increments of energy
for trial run and energy of blow immediately preceding

in figure6-

12.3 Tlest specimens

The test|specimen shall be a piece 60 £ 3 mm square and the
thicknesL of the sheet under test. Twenty specimens shall be
used, or| more if required. No specimen shall be struck more
than onge.

12.4 RBrocedure

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

Measure| the thickness of the test specimen as described in
clause 4] Set the release mechanism to allow the height of fall
appropriﬁte to the specimen thickness [see 12.2 g)]. Place the
specimen at the centre of its support.

12.4.1 [Trial run

Load thg striker with weights so that the product of the height
of fall and the combined mass of weights and striker{is equal to
the expgcted impact strength of the material under test. The
striker shall be held in position by the release mechanism.

Operate fthe release mechanism so that thestriker falls on to the
specimef.

If the spgecimen is unbroken of_eracked on one surface only,
record it| as ““unbroken’’. If the ,specimen is broken or shows a
crack or|tear extending fram)one surface to the other, record it

1

as “‘broken’’.
Proceed|as follows™:

al If the'first specimen breaks, test a second specimen but
with privimpact energy less by an amount AE than that of

increment
Energy of blow immediz:tely Increment A&

TR f energy
Greater than ‘iJn‘::lt:d?:; fpr trial run

J J J

54 - 2,7
27 5,4 A +014
1.4 2,7 54 + 0,14
0.7 1.4 ,27 + 0,07
0,35 0,7 .14 + 0,07

0,35 <0,05

The trial run/comprises the first blow and subsequent blows
preceded by an energy change of A1E. The njinimum number
of blows in the trial run is 2.

12.4.2 Testing run

After completing the procedure in 12.4.1 a) or{12.4.1 b} as ap-
propriate, test the remaining specimens, the erjergy of the blow
applied to any specimen being less by an amoupnt A,E than that
for the previous specimen if that specimen [was broken, or
greater by an amount A,E if the previous specimen was un-
broken, where A,E is as shown in table 2.

The testing run comprises the blows which arg preceded by an
energy change of A,E. The maximum numbef of blows in the
testing run is 18, and the minimum number i$ 12. If less than
twelve specimens remain following the trial run, more shall be
prepared.

Table 2 — Relationship between increménts of energy
for testing run and energy of last blow of trial run

the blow applied to the first specimen, where AE 1S as
shown in table 1. If the second specimen also breaks, test a
further specimen in the same manner but with an energy
less by an amount A{E" than that of the blow applied to the
second specimen. Continue this sequence of operations
until a specimen does not break.

b) If the first specimen does not break, test a second
specimen with an impact energy greater by an amount A,E
than that of the blow applied to the first specimen. If the
second specimen also does not break, test a further

Energy of last biow Intrement AoE
of trial run of energy2
Greater than liancIt:dia:; for testing run
J J J
5,4 — >1,4
2,7 54 0,8 +0,14
1,4 2,7 0,3 01
0,7 1.4 0,14 + 0,04
0,35 0,7 0,06 + 0,03
- 0,35 . <0,03

1} During the trial run, the value of A1E should be varied as specified in table 1.
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12.5 Express

ion of results

Report the impact strength of the material as the average
energy of the blows struck during the testing run. It shall be ex-
pressed in joules.

12.6 Test report

The test report s

hall state

After removal from the oven and cooling to ambient:
temperature with the test specimen still clamped in position,
examine the surface with the naked eye and under X 6
magnification (13.2.4) for the presence and extent of any crack-
ing. The light intensity during the examination shall be 800 to
1 000 Ix.

Carry out the test on both specimens.

13.5 Expression of results

a) the impagtstrength-ef-the-materal—n-joules:

b) the thickhess of the sheet under test.

13 Resistan

13.1

Rigidly clamping
test in a steel fix
face in tension.

clamped specim
resistance to cra

13.2 Appara

Principle

ce to cracking

a test specimen taken from the sheet under
ure under slight curvature with the decorative
mposition of additional stress by heating the
bn at 80 °C for 20 h, and assessment of the
cking by visual examination.

us

13.2.1 Clamping device, as shown in figure 7.

13.2.2 Conditi
of 23 + 2 °C, rg

bning chamber, with a standard atmosphere
lative humidity 50 £ 5 %.

13.2.3 Electricplly heated oven, provided with air circula-

tion and capable]

of being controlled at 80 + 2 °C.

13.2.4 Hand I¢gns, with approximately X 6 magnification.

13.2.5 Lighting, of intensity 800 to 1000 Ix.

13.3 Test specimens

The test specimg
the thickness of

n shall be 120 £ 2 mm x 50 £ 2 mm and of
the sheetwnder test. The lengthwise direction

of the specimen|

shall_coincide with the direction of greatest

change in dimenpions as determined according to clauses 9 or
10. Two specimens shall be used.

Express the result of the examination according to th¢ grades
of susceptibility given in table 3.

Table 3 — Grades of susceptibility to'cracking

Grade of suscepti-

bility to cracking Result of testing according to|13.4

0 Decorative surface unchanged flom as
received,condition; no hairline crackp.

1 Hairline\,'cracks only visible under X 6
magnification, irregularly distributed across
the surface.

2 In addition to grade 1 faults, cracks jsible to

the naked eye (normally parallel to tie short
edge of the specimen).

3 A gaping crack which may exterld right
across the specimen.

4 Specimen broken into separate partg.

13.6 Test report

The test report shall state the lower result {i.e. the higher
numbered grade) of the tests on the two specimens.

14 Resistance to scratching

Test under consideration.

15 Resistance to domestic staining

15.1 Principle

Leavi

t for 16

13.4 Procedure

Precondition the test specimen for 48 h at 23 = 2 °C and
50 + 5 % relative humidity before testing.

Clamp the specimen at 23 + 2 °C with the decorative side up-

permost (i.e. in

tension) in the clamping device (13.2.1). It is

essential that the specimen does not slip in the clamp during

the test.

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

10

1o 24 h in contact with a series of liquid stains and solvents
which are likely to be encountered in everyday use. Assessment
of resistance to the liquids by the presence and difficulty of
removal of any marks produced.

15.2 Materials
15.2.1 Staining materials and soivents for the test :

15.2.1.1  Tea, prepared by pouring boiling water on to Indian
or Ceylon tea in a hot vessel, stirring occasionally, and decan-
ting from the leaves after infusion for 5 min. Use 9 g of tea per
litre of water.
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15.2.1.2 Coffee, prepared by pouring boiling water on to
ground coffee in a hot vessel, stirring occasionally, and decan-
ting from the grounds after infusion for 5 min. Use 120 g of
coffee per litre of water.

16.2.1.3 Milk.

15.2.1.4 Commercial malt vinegar.

15.2.1.5 Citric acid, 10 % (m/m) solution.

ISO 4586/2-1981 (E)

15.6 Expression of results and test report

The effect on the surface of the specimen shall be expressed
and reported as follows for each test material in each con-

dition :
a) No effect :

amination.

stains or surface
but removed b

b) Superficial effect :

no change visible at the first ex-

attack observed,
v mild abrasive

cleaning and not visible at the

15.2.1.6( Ethanol, 95 % (V/ V).

15.2.1.7| Acetone.

15.2.1.8| 1.1,1-trichloroethane.

15.2.2 |Wetting agent, for example domestic detergent.

15.2.3 [Mild abrasive, for example toothpaste.

15.2.4 [Soft clean cloth.

15.3 Apparatus

15.3.1 [(Glass covers, for example watch glasses, one for
each tegt material, to restrict evaporation.

15.3.2 |Horizontal inspection surface, illuminated by white
fluorescent light of intensity 800 to 1 000 Ix, other light being
excludefl.

15.4 Test specimens

Sixteen [test specimens of any suitable)size shall be used, cut
from the sheet under test. Altérnatively, a single piece of
laminatg, large enough to allow.the staining materials to be ap-
plied side by side, shall be dsed.

15.5 Procedure
The specimens shall be initially at ambient temperature.

Apply d small quantity of each test material (15.2.1) to two
specimé i i

nd-m h ba noroximatelys
7

. N - "
TrTarexammaton.

¢) Considerable effect : stain or surface
moved by mild a

attack not re-
brasive cleaning.

16 Resistance to colout’change in xenon arc

light

16.1 Principle

Partial exposure(of a test specimen taken frorry't the sheet under

test, together/with standard blue wool speci

of a xenon\arc lamp. Determination of the lig
effect on‘the wool specimens, and assessmen|
the test'specimen at a specified light dosags
between exposed and unexposed portions of

The test is fully described in 1ISO/R 879.

NOTE — ISO/R 879 is being revised and detailed r|

ens, to the light
Nt dosage by the
t of the effect on
by the contrast
the specimen.

Equirements in this

method may need stating in a different manner follpwing the revision.

16.2 Apparatus

As specified in ISO/R 879, without control o

16.3 Test specimen

As specified in ISO/R 879.

16.4 Procedure

Carry out the test using the single exposure
in ISO/R 879, sub-clause 5.7 a), and disconti

humidity.

nethod described
hue the exposure

when wool standard No. 6 shows a contrast between exposed

and unexposed portions equal to Grade 4 of

the grey scale.

80 °C; the remaining materials shall be at ambient temperature.
Cover the materials on one of the two specimens in each case
with a glass cover.

After 16 to 24 h at ambient temperature, wash each test
specimen with water containing a suitable wetting agent
(15.2.2) and then with ethanol. One hour after washing, carry
out the following examination on each specimen.

Place the specimen on the inspection surface (15.3.2) and view
it from various angles. If there is any discoloration or marking at
this stage, attempt to remove it by light rubbing with the mild
abrasive (15.2.3). Examine the specimen again under the same
conditions.

T6.5 Evaluation and expression of results

Examine the contrast between exposed and

unexposed por-

tions of the test specimen and record it in terms of grades on

the grey scale.

Express the result in relation to the resistance
of Blue Wool Standard No. 6 as one of the f

Specimen contrast
(Grey Scale Grade No.)

>4
4
<4

(Blue Wool

to colour change
ollowing :

Resistance to colour change

Standard No.}

>6
6
<6

1
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16.6 Test report

The test report shall state whether the specimen has a resis-
tance to colour change greater than, equal to, or less than that
of Blue Wool Standard No. 6.

17 Resistance to colour change in enclosed
carbon arc light

18 Resistance to cigarette burns

18.1 Principle

Subjection of test specimens taken from the sheet under test,
and bonded to wood chipboard to simulate service conditions,
to the heat from burning cigarettes placed on their surfaces.
Expression of the result in terms of any resultant damage.

18.2 Materials

17.1 Principle

Partial exposurelof a test specimen taken from the sheet under
test, together with standard blue wool specimens, to the light
of an enclosed [carbon arc lamp. Determination of the light
dosage by the effect on the wool specimens, and assessment
of the effect on the test specimen at a specified light dosage by
the contrast betjveen exposed and unexposed portions of the
specimen.

The test is fully described in ISO/R 878.

NOTE — ISO/R 88 is being revised and detailed requirements in this
method may need|stating in a different manner following the revision.

17.2 Appargtus

As specified in ISO/R 878, without control of humidity.

17.3 Test sgecimen

As specified in |SO/R 878.

17.4 Proced

Carry out the tept using the single exposure method described
in ISO/R 878, syib-clause 5.7 a), and discontinue the exposure
when wool standard No. 5 shows a contrast between exposed
and unexposed portions equal to Gradé.4 of the grey scale.

17.5 Evaluation and expression of results

Examine the cdntrast between exposed and unexposed por-
tions of the test specimen-and record it in terms of grades on
the grey scale.

Express the res : 3 .
of Blue Wool Standard No. 5 as one of the following :

Specimen contrast
(Grey Scale Grade No.)

Resistance to colour change
(Blue Wool Standard No.)

>4 >5
4 5
<4 <b

17.6 Test report
The test report shall state whether the specimen has a

resistance to colour change greater than, equal to, or less than
that of Blue Wool Standard No. 5.

12

18.2.1 Fine-faced wood chipboard, 100 + 5 mm square,
19 + 1,5 mm thick, of density 600 to 680 kg/m3.and having a
moisture content of 9 £ 2 % (m/m).

18.2.2 Urea-formaldehyde adhesive;,’ containing|approx-
imatively 15 % (m/m) filler, or anvadhesive with equivalent
characteristics.

18.2.3 Pale tobacco cigarettes without filters, from each
of three well-known brands, each with a mass of 0,1to 1,1 g
for a length of 70 mMm¢and with the tobacco evenly distributed
over its length. They shall be kept in the conditioning chamber
(18.3) for at least'48 h before being used for the test.

18.2.4 Ethanol, 95 % (V/ V).
18,2.5 Soft cloth.

18.3 Apparatus

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

18.4 Test specimens

The test specimen shall be prepared by uniformly bpnding a
piece of the sheet under test to the wood chipboard {18.2.1} us-
ing the specified adhesive (18.2.2). The bonded specihen shalt
be kept in the conditioning chamber (18.3) for at leagt 7 days
before being used for the test. Three specimens, 100 [£ 5 mm
square, shall be prepared.

18.5 Procedure

the brands and smpoke it to

Place one of the burning cigarettes in full-length contact with
the horizontal surface of a test specimen in a draught-free area
so that the glued seam of the cigarette is not in contact with the
specimen. Aliow the cigarette to continue burning until a
further 20 mm length is consumed. If the cigarette goes out
before this occurs, repeat the test.

Follow this same procedure with the other two cigarettes.

Examine the surface of each specimen to determine whether
the combustion residue can be removed with a cloth moistened
with alcohol and whether the cleaned surface reveals any
changes such as discoloration, cracks or blisters.
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18.6 Test report
The test report shall state
a) the brands of cigarette used;

b) whether the surfaces show any changes such as
discoloration, cracks or blisters.

test using electric heater)

19.1 Principle

Subjection of test specimens taken from the sheet under test,
and borlded to wood chipboard to simulate service conditions,

to local fadiant heat from an electric heater. Assessment of the

resistange of the material in terms of the duration of exposure
needed fo cause visible damage.

19.2 Materiails

19.2.1 |Fine-faced wood chipboard, 19 + 1,5 mm thick,
density [600 to 680 kg/m3 and moisture content 9 + 2 %
{m/m).

19.2.2 |Urea-formaldehyde adhesive, containing approx¢
imatively 15 % (m/m) filler, or an adhesive with equivalent
charactdristics.

19.3 Apparatus

19.3.1 |Heating element support (C).(see figure 8), con-
sisting df electrically non-conducting laminated sheet.

19.3.2 |Heating element (D) —(see figure 8), of iron-

aluminiym alloy, having thefollowing characteristics :
— gross-section of flat'wire : 1,6 mm x 0,26 mm
—  yire length\; 480 mm

—  ¢lectficdl resistance : 1,8 £ 0,1 Q

19.3.10 Cotton wick, saturated with liquid

ISO 4586/2-1981 (E)

b) stainless steel disc {G), to the bot

tom of which is

silver-soldered an iron-constantan thermocouple. The sur-

face of the disc shall be highly polished and
in the same plane as the surface of the d

flat, and shall be
isc support. The

disc shall be clamped firmly on its support.

19.3.5 Glass windowed cover (H), (see figure 10).

19.3.6 Stop-watch.

FOWE UL

heating element. This source may be either

a) a series of well-charged accumulators
good condition, able to provide thé heatin
power greater than 20 W, .or

b) an electrical unit powered from the m

t current for the

with elements in
O element with a

hins supply.

consumption of~the heating element with

a precision of

19.3.8 Control circuit {J), to adjust and m1intain the power

+ 0,17 %. Measurements are made by mean
and an ammeter. The circuit for use with the
shown infigure 11.

19.3:9 Potentiometer, for measuring the te
stainless steel disc.

19.3.11 Conditioning chamber, with a s
phere of 23 + 2 °C, relative humidity 50 + 5

19.4 Test specimens

The test specimen shall be prepared by unif
piece of the sheet under test to the wood ch
using the specified adhesive (19.2.2}). The b
shall be kept in the conditioning chamber (19,

of a voltmeter
mains supply is

mperature of the

paraffin.

tandard atmos-
%.

brmly bonding a
ipboard (19.2.1)
bnded specimen
3.11) for at least

7 days before being used for the test. Three specimens,
230 £ 2 mm x 80 = 1 mm, shall be prepargd.

19.5 Procedure

19.5.1 Calibration

This hedting-eterment—stat-be—in-the—formof-a—spirattoutside

diameter approximately 15 mm, external ring not included).

19.3.3 Adjustable mounting, for the heating element (see
figure 8), consisting of an externally threaded brass sleeve
located vertically by two knurled brass nuts.

19.3.4 Calibrator block (E) (see figure 9), of electrically in-
sulating laminate on which are mounted.

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

The bottom of the heating element shall be flat.

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

Stand the heating block on its end and adjust the power input
to approximatively 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 uniform coating of
carbon. The insulating support shall be kept clean.

13
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Place the heating element on the calibration block so that the
heating spiral covers the disc.

Cover the assembly to exclude draughts.

Allow the heating element to warm the disc for 10 min so as to
produce a final temperature of approximately 285 °C.

It is not necessary to record the intermediate temperatures. If
the final temperature is not 285 °C, adjust the power input. Lift
up the heating element without disconnecting the power

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

The calibration of the heating element shall be checked at least

once per hour, and at any time that irregular results or unsteady
power input are observed.

19.6 Expression of results

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

supply and replar—'ﬂ-ia-amaasd-pasiﬁnn
Keep the calibration block under the cover until the disc cools

to 40 £+ 0,56 °C] then replace the heating element on the
calibration blockl and cover immediately.

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

The calibration ¢urve shall be within the following limits :

Temperature (°C)

40 + 05
215 + 3
251 + 3
265 + 3
274 + 3
279 + 3
282 + 3
284 + 3
285 + 3
286 + 3
287 + 3

Time (m|n}

H

COWONOTRWN-LO

—_

During the calibration, the current shall not fluctuate. [f
necessary, adjugtments shall be made and further \calibration
carried out until the desired curve is obtained (eachtime letting
the calibration bJock cool to 40 + 0,5 °C).

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

19.5.2 Test

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

If one or two tests are discontinued without failure; thgjir results
shall be taken as 600 s for the purpose of caleuldting the
average. If al! three tests are discontinued without fajure, the
result shall be recorded as “no failure in 600,s".

19.7 Test report
The test report shall state

a) the average time to\failure, or that failure did ot occur
in 600 s;

b) the cause/of failure.

20 Formability (radiant-heat) test

20:1 Principle

Subijection of a test specimen taken from the sheet upder test
to radiant heat on its decorative face until the reverse side
reaches a predetermined temperature. Forming in a| jig to a
specified radius, cooling and examination for signs gf failure.
Repetition of the test with specimens in each directign of the
sheet and with the decorative face on both the outside and in-
side of the bend. Assessment of the ability to form in|terms of
success or failure at the specified radius.

NOTE — This method may be used by agreement betweeh supplier
and purchaser, but the preferred method for determining forfnability is
that described in clause 21.

20.2 Apparatus

20.2.1 Radiant heater, consisting of two electrical
sheathed elements, mounted parallel and in a horizontal plane

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

a) the heating element is moved during the test or is not
positioned 8 = 0,1 mm above the surface of the specimen;

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.

14

fm—ametat= "
126 mm deep, and with a support for the test specimens at a
distance of approximately 75 mm above the heating elements.

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

20.2.3 Set of thermal crayons, or the equivalent, ranging
from 135 to 190 °C.

NOTE — Thermal crayons consist of waxes of known melting points,
and they are used by marking the surface whose temperatures are to
be determined.
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20.2.4 Stop-watch, or other suitable timer.

20.2.5 Forming apparatus (see figure 12).

It is recommended that a fitting be placed on top of the male
forming blocks which will securely grip the ram or sprindle of
the press used in conjunction with these blocks.

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

ISO 4586/2-1981 (E)

c} direction of the test specimen {machine direction or at
right angles to machine direction);

d) thickness of the test specimen;
e) temperature used for forming;
f) heating time, in seconds;

g} results of forming; if failure occurs, the type of defect
shall be described, for example, edge cracks, cracks all the

way across or blisters

20.3 [Test specimens

The te$t specimens shall measure approximately 200 mm x
50 mm| shall be of the thickness of the sheet under test and
shall bg sanded smooth on the edges to remove minute cracks.

Eight specimens shall be tested, four with their major axes in
the maghine direction of the papers from which the laminate
was made, and four at right angles to this direction.

The specimens shall be conditioned for 24 h at 23 + 2°C and
50 *+ § % relative humidity before testing.

20.4 |Procedure

the thickness of the sheet as specified in clause 4.

ermal crayon with a melting point of the temperature
recommended by the laminate manufacturer, to make several
marks about 100 mm long, on the centre of the sanded surface
of the {est specimen in the area to be formed.

Adjust |[the potential across the heater so that the required
temperature for forming, as described in“the following
paragrdph, is reached 30 to 60 s after placing the test specimen
on the heating jig or trough. Maintain this potential throughout

Place tle test specimen on thesheating jig or trough so that the
heat is|applied to the decorative face. Remove the specimen
when the thermal crayonsis.completely melted in the area to be
formed| place it withins_s4in the bending jig and carry out the
forming test. The closing time of the die after initial contact
with the specimen shall be 0,5 to 1 s. Remove and inspect the
specimen after allowing it to cool for 1 min in the jig. Failure to
form sdtisfactorily shall be defined by the presence of cracks,
blisters|or_delamination.

21 Formability (hot-mandrel) ‘test

21.1 Principle

Forming a test specimen“taken from the [sheet under test
around a mandrel of radius as specified for| the material and

having a temperature_maintained at a pre
Repetition of the test/with specimens in eag
sheet and with the decorative face on both t

determined level.
h direction of the
he outside and in-

side of the bend: Assessment of the ability t¢ form in terms of

success of failure at the specified radius.

The method allows for adjustment of all th
orderto establish the optimum conditions for|
dividual materials, and it is to be expected th
thicknesses and colour/patterns, even from tl
turer, will require different conditions for sat|

b test variables in
the forming of in-
At different types,
he same manufac-
sfactory forming.

The requirements are satisfied if any conditions for successful
forming can be found, and the information obtained is of value
in the forming of the material under productjon conditions.

21.2 Apparatus

ture for the test specimen and the hot mandrel (see figure 14)
and a forming bar mounted on a plywood base (see figure 15)
to which the support fixture is clamped.

21.2.1 Forming jig (see figure 13}, compr%ing a support fix-

The mandrel may be heated either electrically or by hot oil. Its
temperature may be measured by any convenient means and it
shall be maintained within + 3 °C of any tenperature chosen
for the test up to a maximum of 200 °C. The fadius of the man-
drel shall be as required in the material speciffication.

The forming bar is free to rotate about its| own axis and is
mounted between two pulley wheels which are held in a fixed

relationship to each other by an additional rigid connecting bar

Carry out the test to assess the formability in both the machine
and cross-machine directions, and with the decorative face on
both the inside and outside of the bend, testing two specimens
in each case.

20.5 Test report
The test report shall state
a) radius of the male forming block;

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

parallel to the forming bar. The pulley wheels are counter-
balanced so that the forming assembly exerts no bending force
in the absence of suspended weights. The axis of the pulley
wheels coincides with that of the hot mandrel when the sup-
port fixture is in position. A bending force is applied to the test
specimen by suspending weights from the pulley wheels or by a
motor driving the wheels. Additional weights may also be
added near the circumference of the wheels in order to reduce
the bending force as forming proceeds and compensate for the
effect of increasing specimen temperature. For example, ad-
ditional weights attached to the circumference of each puliey
wheel so that they reach the lowest point after the test
specimen has been formed through 60° have been found to
provide satisfactory compensation.

15
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Alternatively the bending force may be applied at a constant
speed which completes the required rotation through 120° in a
time between 30 s and 2 min.

21.2.2 Vessel

containing cold water, for cooling speci-

mens after forming.

21.2.3 Stop-watch, or other suitable timer.

21.2.4 Condit

ioning chamber, with a standard atmosphere

If failure occurs, or if the forming is either complete in less than
30 s or incomplete after 2 min, adjust the test conditions and
repeat the test on a new specimen. Continue this procedure
until either the optimum conditions have been determined, or if
the specimen still fails to form within 2 min under any con-
ditions, report the final angle of bend achieved. Repeat the test
under the optimum conditions to obtain two results.

Alternatively, the test may be carried out at a constant forming
rate to complete forming through 120° in a time between 30 s
and 2 min.

of 23 + 2°C, rgtativehumidity 56—=—5%~

21.3 Test sq

The test specin
50 mm, shall bg
shall be sanded
cracks.

ecimens

ens shall measure approximatively 200 mm 'x
of the thickness of the sheet under test and
smooth on the edges to remove any minute

At least eight srcimens shall be prepared, four with their ma-

jor axes in the
laminate was m
Additional spec

The specimens
50 + 5 % relat

21.4 Proced

Measure the tH
clause 4.

Position the ma
is being used, it
wheels. Adjust

achine direction of the paper from which the
ade, and four at right angles to this direction.
mens may be required.

shall be conditioned for 24 h at 23 + 2 °C and
ve humidity before testing.

ure
ickness of the test specimen as specified in
ndrel support fixture so that whatever mandrel

5 axis is in line with the centre of the two.pulley
he mandrel temperature to that chosen\for the

test (normally as recommended by the manufacturer).

Suspend equal
(both weights)

type HGP, or 2|
Further weightg
the pulley whes
the connecting
Clamp the test
forming bar to

Measure the tin
mandrel to an

masses from each pulley wheel./A total mass
of 400 g is normally sufficient-for materials of
DO g for type VGP but any mass may be used.
may also be added neat/the circumference of
Is. Rotate the wheel§ raising the weights until
bar is resting-against the specimen clamp.
specimen onthe support fixture and allow the
bxert a bending force on the specimen.

he required for the specimen to form round the
ingle“of 120°. If the time is between 30 s and

2 min, remove

the’ formed sample from the apparatus im-

Carry out the test on specimens in both the machine apd cross-
machine directions, and with the decorative faceon|both the
inside and outside of the bend, to obtain twoesults ynder op-
timum conditions in each case. If the dimensions of the equip-
ment permit, several test specimens canbe formed sige by side
simultaneously.

21.5 Test report
The test report shalkstate for each specimen tested

a) whether'the decorative face is on the inside ¢r outside
of the bend;

b).~direction of the specimen {machine or cross-fnachine);
¢) thickness;

d) radius of mandrel used;
e} temperature of mandrel;
f) angle of spring back;

g) total mass suspended from the wheels, and Hetails of
any additional weights used; alternatively that tHe wheels
are motor driven;
h) time to form;
j) any failure : defects, for example cracks and| their ex-

tent, blisters, delamination, or formed angle if forming is in-
complete.

mediately and immerse it in cold water, maintaining the angle
of 120° in a suitable template until cool.

Dry the cool specimen and inspect it for signs of failure, for ex-
ample cracks, blisters or delamination. Measure the formed
angle of the specimen to determine the spring-back, which:is
the difference between this angle and 120°.

16

22 Reaction to fire
Test under consideration.
See ISO 4586/1, sub-clause 5.2 — Notes on requirements for

reaction to fire — and sub-clause 6.4, table 3 — Property re-
guirements : Reaction to fire. :



https://standardsiso.com/api/?name=f177f6a737dc38b5ad7e5f9d908a7f87

ISO 4586/2-1981 (E)

Dimensions in millimetres

6.4 44,5

13,514,312,714,312,714,313,6

®

i

D

' |
I
| I
| |
e - | {
(| R R |
|
737 8§ |_—_||= !:
- | |
| B 2
| ® AN 5
e ~ ' .
4 ; Iﬁ” el o1 |3
-1 e P kel
[~ T L] Ry —F' = —I:‘ N
I}’.:}“ l’li 1 [‘:J/: 2l LT3 [{‘\9\ !
‘ 6,5 27.8 27 27,5

—1@
Slots for test specimens @

Figure 1°— Typical holding jig for determination of dimensional change (see 9.2.5)

List of items

Item Material Name Size .I-\;:ml::;
1 Stainless steel Face plate 6,4 x 95,3 x 136,56 1
2 Stainless steel Back plate 6,4 x 95,3 x 136,56 1
3 Stainless steel Brace 6,4 x 44,5 x 114,3 2
4 Stainless steel Base 12,7 x 44,5 x 95,3 1
5 Brass Cheese head screw 10
6 Brass Round head screw 2
7 Brass Wing nut 2

17
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Dimensions in millimetres

Retainer
Release lever
Impact bolt ) ¢ 25 Knob
[ / . S e A \ /
{1 e A A A S A — - P AT TN
W e B P P e —— T~/
S SsSsSEeE=== 1
7 z "
R . Force-setting barrel
Compression spring {housing)

Steel ball

245 max.

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

[}
Mass of suppert'fixture R
Steel ba”\ approximately 3 kg 4
| !
=] ] )
8 ) : - i
‘ o nu
| Shaft of impact > w
. tester N | 30
’ o AN o . 7 //// Ob
2 = NN\ ¥
- & AN N -
e P/
) 3 s
’ Observation slot — ’

Figure 3 — Support fixture for impact tester (see 11.3.3}
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Scale reading pn instrument, N

Figure 4 — Example of calibration graph relating actual force to scale value (see 11.5)

Calibration force P, N

35
XXXXX
XXXXX
30 X XXXX
Z XX XXX Transition
¥ XXX XX range
5
"é, XXXX X
2 XXXXX
25 XXXXX
20
Test specimen Test specimen
not damaged damaged
NOTE — In the example the impact

strength of the

material is 26 N.

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

(see 11.7)
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Dimensions in millimetres

%J—L ﬁb

welght TarTieT
A
Rel "
el ease' —afft | rt
mechanism ¢ ;
1 I O T L
hg B &

Plumb line—e

SToTEr

Levelling
screws

Specimen

H -rln:‘ il :
L1 "

5

]

L=

E_i
=
oA

Specimen.sipport —

T 1

Weight carrier
Steel spring
{nterchangeable
weights 1

L

20

S
Steel ball ¢ 13 &) Ry

Release mechanism Weight carrier

Figure 6 — Falling ball impact tester (see 12.2)
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Dimensions in millimetres

Cheese-head below M6 _\

O
/ Spring washer ~Washer

- Test specimen
i ] I ol
bdhid N e |
L ,\J ] b |
Wi oS 'T’i !
Eleation . S l & ! | o
{in¢luding test specimen) || - N ' =~ |l A N
Ll | } °:l it ]
/
- 120 -
|
YN |
o
A
(=]
Plan view ©
{withdut test specimen) V
)
S
A
10
S 20 -

Figure 7 — Steel clamping device for testing resistance to cracking
(linear coefficient of thermal expansion = 11 x 10-6 °C-1) (see 13.2.1}
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Dimensions in millimetres

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

2 nuts Hm 4 —\

2 Wurled nuts thick 3,
fing threaded pitch 0,75. -
¢ int. 27, ¢ ext. 39

Nut Hm 4

Earthing
terminal

8to007

2 screws F/90. 4/18

76
D
Silver soldered connection C

Electrical resistance soldered to the threaded
tube at 3 points on the circtimference

110

56 10

10

r=25\

30
50

10 (10

10

127

. . . . . 4 screws R 4/12
Materials : Electrically insulating laminate, screws and threaded tube

Figure 8 — Heating element support (C) for cigarette test (see 19.3.1)
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" one hole (¢ 1) on the stainless steel disc

Iron-constantan thermocouple silver soldered in Disc support @

ISO 4586/2-1981 (E)

Dimensions in millimetres

Holes ¢ 3,5 _ Circular depression ¢ 12,5
I Duct 3 mm deep \ thickness 0,4
|
/ s e 057
| AR A e 1 o~ K
f 1 | ! ) A I :f o = s
e e | (E) REERD $ 125 |
A | | = ™
) = en e \\ ! [{o] i
w\ | o g
4,5 \ 143 4.5 W N ' ;
\ !
\7 Electrically insulating laminate washer o8
¢ ext. 57, ¢ int. 3, thickness 7
117 (B
45 Al 45 Disc support
{Material : Diatomacedus earth/asbestos)
T)
4 Qa__v -
0
™
N . R | = | ©
Tl <
10
)
™
‘ 80 0|
f <
152 AN
(G]) stainless steebdisc ¢ 12,5, thickness 0,4 8 screws F/90, ¢ 3/10
central holey 1
Material | Electrically insulating laminate

Figure 9 — Calibration block (E) for cigarette test (see 19.3.4)
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	13.5 14,3
	Slots for test specimens
	6,4
	6,4
	6,4 x 44,5
	12.7 x 44,5 x 95,3
	Cheese head screw
	Round head screw
	Wing nut


