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Foreword

ISO 4586-1:1997(E)

ISO (the International Organization for Standardization) is
federation of national standards bodies (ISO member bodies)-
preparing International Standards is normally carried, out

h worldwide
The work of
rough 1SO -

technical committees. Each member body interestedrin a subjiqct for which

a technical committee has been established has the-right to be

represented

on that committee. International organizations,Cgovernmental and non-

governmental, in liaison with I1SO, also take part in the
collaborates closely with the International’)Electrotechnical
(IEC) on all matters of electrotechnical standardization.

work. ISO
Commission

Draft International Standards adopted by the technical committees are

circulated to the member bodies for voting. Publication as an
Standard requires approval byatleast 75 % of the member bg
a vote.

International
dies casting

International Standard~ISO 4586-1 was prepared by Technicgl Committee

ISO/TC 61, Plastics, Subcommittee SC 11, Products.

This fourth -\edition cancels and replaces the tH
(ISO 4586-1:1995). The only substantive change is in table 7
requiremeént for resistance to cracking under stress for VGS
and VStrhas been reduced from grade 4 to grade 3.

ISO 4586 consists of the following parts, under the generd
pressure decorative laminates — Sheets made from thermoset

Part 1: Classification and specifications

Part 2: Determination of properties

Annexes A and B form an integral parts of this part of ISO 4586.

ird edition
in which the
VGP, VGF

| title High-
ting resins:
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High-pressure decorative laminates — Sheets made

from thermosetting resins —

Part (1:
Clasdification and specifications

1 Scope

— thin <gingle-faced laminates usually less than

2 mm thick, for bonding to a substrate;

This part
tem for
according
mended
special ¢
defined 1

This part
the prop
ered by 1
ties, mo
requirem
cluded t
alternativ
where e
ready in

of ISO 4586 establishes a classification sys-
high-pressure decorative laminated sheets

to their performance and main recom-
Fields of application, including materials with
haracteristics, for example postformability or
paction to fire.

of 1ISO 4586 also specifies requirements on
prties of the various types{ of* laminate cov-
his classification. For several of the proper-
e than one test method for checking the
bNts is given. These-methods have been in-
cover cases where the results given by
e methods <are” approximately equivalent,
pensive equipment of different types is al-
batisfactohy/use, or where experience is lim-

—~~%Compact laminates, single- or doub
proximately 2 mm to 5 mm thick, w
be rigidly supported without nece
bonded to a substrate;

— compact laminates, self-supporting,
usually thicker than 5 mm, the thickn
will be selected according to applicati
dimensions.

le-faced, ap-
hich need to
5sarily  being

fouble-faced,
ess of which
pon and panel

The back surface of sheets having only ome decorative

face is made suitable for adhesive b
substrate.

This part of ISO 4586 applies only to de
nated sheets as defined in clause 3.
specifies the methods of test relevant t

onding to a

orative lami-
ISO 4586-2
b this part of

ited to only one»of the methods in certain countries.

ISO 4586.

Requirements—are specified for thosetypes of ma-
terial that are most generally used, but additional
types may be added as required. The limit values
specified apply to the most commonly used types of
material, but within each classification it may be
possible to obtain variants having much higher per-
formance figures.

These materials are characterized by their decorative
surfaces, which are relatively hard and resistant to
wear, scratching, impact, boiling water, domestic
stains and moderate heat. They are intended for in-
terior applications as follows:

2 Normative references

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

ISO 178:1993, Plastics — Determination of flexural
properties.

ISO 527-2:1993, Plastics — Determination of tensile
properties — Part 2: Test conditions for moulding and

extrusion n/nc

woiLing G

fmc
CS.

ISO 4586-2:1997, High-pressure decorative laminates

thaormaacattinog racine
o TroOSSTtmries TCoT T

(@]
%
@]

Horizontal-grade laminates are those having a wear

resistance index of 3 or greater. Vertical-grade lami-

nates are those having a wear resistance index of less
than 3.

4.1 Index numbers for specifying HPDL

nronertias
properties

First property = Resistance to surface wear (table 2).

— Sheets

TrererS 1O 1T

=

Part 2: Determination of properties.

3 Definitipn

For the purpopes of this part of 1ISO 4586, the follow-
ing definition ppplies.

3.1 high-prg
HPL): Sheet(d
material (for
thermosetting
of heat and 4
layer or layers
colours or ded

High-pressure|
part of SO
impregnated
and a surfaq
aminoplastic r

The abbreviati
laminate(s) is
that the abbre

of "HPDL", &
standard EN
ISO 4586.

ssure decorative laminate(s) (HPDL,
) consisting of layers of fibrous sheet
example, paper) impregnated with
resins and bonded together by means
pressure of at least 5 MPa, the outer
on one or both sides having decorative
igns.

decorative laminate(s) as defined in this
4586 are made from core layers
vith phenolic and/or aminoplastic resifis
e layer or layers impregnated( with
Esins (mainly melamine resinsi,

bn “HPDL" for high-pressure/decorative
used in ISO 4586. It shotld be noted
iation "HPL" is frequently used instead
nd the term "HRL“ in the European
438 is equivalent to “HPDL" in

4 Classific

ation system

Carnnrd nrana
oE€CONG prope

y ance to impact\y smali-
diameter ball (table 3).
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4.2 Materiai type — Special charactetistics

The classes of material listed in table 1 are all hvailable
as standard-type<decorative laminated sheet |(type S)
having the .basic characteristics descrped in
clause 1.

For some-classes of material, additional typps (type
P apd\type F) are also available, possesging the
special properties described below.

4.2.1 Type P — Postformable decorative
laminated sheet

Type P sheet is similar to type S, but it can|also be
formed in accordance with the manufacturér's rec-
ommendations.

4.2.2 Type F — Decorative laminated shegt
having defined reaction to fire

Type F sheet is similar to type S, but it als¢ meets
special requirements of specified fire tests| which
may vary according to the application of the paterial
and the country of use.

One classification system consists of a material type
describing the specific characteristics of the laminate
together with three index numbers describing levels
of performance. The system has been developed to
cover the numerous HPDL product variants now
available.

An alphabetical classification system can be used as
an alternative (see 4.5), and table 1 compares the two
systems and shows how they relate to some typical
applications.

4.3 Application characteristics

Materials are available in the grades shown in
table 1. The list of typical applications given for each
category is for guidance only and is not intended to
be comprehensive.

Other combinations of properties are possible and can
be classified by the material type/index number sys-
tem.
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Table 1 — Classification system and typical applications

Property
Material Wt?ar Imp'act Scra.tch Equwale.nt Examples of typical
Performance category resist- resist- resist- alphabetical L.
type m pe ee applications
ance ance ance classification
Index number
Thick magertets-et-high-per
formancq for special use in c CGS (compact general- Doors, pafttitipns, walls,

. B : ompact S ) ;
horizonta| and vertical appli- or 3 _ 2 3 purpose standard) or various,self-supporting
cations rg¢quiring particularly CGF (compact general- components fn construction

: . Compact F .
high impgct and moisture purpose flame-retardant) | and transporfation
resistancp
Very higH resistance to sur-
face weaf HDS (horizontal heavy:-
High imphct resistance SorF 2 3 4 duty standard) or HDF Counter tqps computer-
(horizontal heavy-duty room flooring
Very higH resistance to flame-retardant)
scratchinf
High resiptance to surface H@S {horizontal general- |
wear purpose standard), HGF | Kitchen workjng surfaces,
(horizontal general- restaurant and hotel tables,
High resitance to impact S,ForP 3 3 3 purpose flame-retardant) | heavy-duty dpors and wall
) ) or HGP (horizontal coverings, inferior walls of
High resiptance to scratch- general-purpose public-transprt vehicles
ng postforming)
High resiktance to surface
wear
Medium hesistance to im- Horizontal applications for

‘ S, ForP 3 2 3 — office (compyter tables) and
pac bathroom furhiture
High resigtance to scratch-
ing
Medium f[esistance to sur- 7
face weak VGS (vertical general-

. . . purpose standard), VGF Front panels for kitchen,

Medium fesistance to im- (vertical general-purpose . .

Sy For P 2 2 2 office and bathroom furni-
pact flame-retardant) or VGP .

. ture, wall coverings, shelves
) ) (vertical general-purpose
Medlum esistance to postforming)
scratching
Low resigtance to surfacé
wear Special decorative surface
_ ‘ S, ForP —3 2 2 — effects for vdrtical use in

Medium resistanee to im- kitchens, showrooms, etc.
pact and |scratching
Low resistarcetosurface
wear and scratching S : 5 1 VLS (vertical light-duty Exposed side components
Medium resistance to im- standard) of cupboards
pact
1) The reproducibility and accuracy of this test are still to be established, and an alternative test method is under consideration.
2) The test method (ISO 4586-2:1997, clause 11) is not applicable to compact S and compact F grades; however in practical applications
the impact resistance of compact laminates is superior to that of other decorative laminate types.
3) No requirement. But requirements may be determined by interested parties.
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4.4 Properties

Index numbers are used to specify three important
HPDL properties.

PP R | oV gy

4.4.1 Resistance to surface wear (first property)

4.5 Nomenclature

In addition to the abbreviation “HPDL"” and the num-
ber of this international Standard, materials can be
specified either by the material type/index number
system, or by the aiphabetical ciassification system.
For example, horizontal general-purpose postformable
laminate can be specified as HPDL-ISO 4586-P333 or

HPDL-ISO 4586-HGP.

Number of revolutions

'“de\( n'..mbﬂr - iP+ FP
i
2

1 — > 50

2 > 50 > 150

3 > 150 > 350
4 > 350 > 1000

4.4.2 Resistance to impact by small-diameter
ball" (second property)

Table 3 — Index numbers for resistance to
impact

Spring force
N
> 12

> 15
>(20

Index number

A WN -

> 25

4.4.3 Resistapce to scratching? (third property)

Table 4 —| Index numbers for resistance to

5 Requirements

.1 Compliance

L1 L]

(%]

The material of eachc«type classified in tablg1 shall
meet the requiremerits of every property for yhich a
value or range is~specified in clause 6.

Two methods' of test are given for the measurement
of dimensional stability, resistance to bliptering,
formalsility and resistance to cigarette burns| When
there is a choice of method, material satisfyjng the
réquirements of either method shall be deefned to
comply with the specification for that property; how-
ever, the choice of method may be agreed bgtween
the interested parties. The method selected ghall be
stated in the test report.

5.2 Notes on requirements for reactiop to
fire

The requirements for reaction to fire are detgrmined
by the fire regulations of the country in whlch the
material is to be used.

At present, it is not possible, with any test, to |predict
compliance with all national and other requirements.

scratching

Load
N

Index number

—_

W NI

ArWN =
Vv Vo
WN T
cojw

1) Applies only to materials less than 2 mm thick.
2) See annex B.

No test is therefore included in this specification and
reference must be made to those other requirements
when appropriate.

The selection of a suitable test or tests for inclusion
in this part of ISO 4586 will be considered when
International Standards specifying fire tests for build-
ing materials and structures have been agreed upon.
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6 Properties

6.1 Colour and pattern

When inspected in daylight or Dgg standard illuminant
and again under a tungsten illuminant, there shall be
no significant difference between the corresponding
colour reference sample held by the supplier and the
specimen under test.

ISO 4586-1:1997(E)

6.4 Appearance

The following inspection requirements are intended
as a general guide, indicating the minimum acceptable
quality for laminates supplied as full-size sheets. Cut-
to-size panels and certain applications involving full-
size sheets may call for special quality requirements
which can be negotiated between supplier and pur-
chaser; in such cases the following requirements may
be used as a basis for discussion. It should be noted
that only a small percentage of sheets in a batch (the

6.2 Surface finish

6.2.1 Hinish matching

When ipspected at different viewing angles, there
shall be[no significant difference between the corre-
sponding surface-finish reference sample held by the
supplier|and the specimen under test.

NOTE 1 | For critical colour-matching applications, it is
recommgnded that sheets be checked for
colour/sufface-finish compatibility before fabrication or in-
stallation

6.2.2 Bonding

The revgrse side of sheets having only one decorative
surface |shall be suitable for adhesive bonding if so
required

6.3 Thickness

No regurements for n@minal thickness are specified
for indiviidual types.of_material listed in table 7; how-
ever, vafriations from the nominal thickness supplied
shall at [no point*exceed the limits shown in table 5,
when thickness is measured in accordance with
£251997, clause 4.

level to be agreed with the customer)should be of the
minimum acceptable quality.

6.4.1 Surface defects

When inspected in-accordance with ISQ| 4586-2:1997,
clause 5, at a distance of 1,5 m, the follpwing surface
defects are‘permissible.

64.1.1 Spots, dirt and similar surfage defects

The admissible size of such defects i based on a
maximum  contamination area equivalent to
1,0 mmz/m2 of laminate and is propgrtional to the
sheet size under inspection.

The total admissible area of contamingtion may be
concentrated in one spot or dispersed ¢ver an unlim-
ited amount of smaller defects.

6.4.1.2 Fibres, hairs, scratches

The admissible size of defects is bas¢d on a maxi-
mum contamination length equivalent [to 10 mm/m2
of laminate and is proportional to the sheet size under
inspection.

Table 5 — Permitted variations of thickness
Values in millimetres

Nominal thickness, d Maximum variation
05 <d<1,0 + 0,10
1,0<d <20 + 0,15
20<d <25 + 0,18
25<d <30 + 0,20
30<d<4,0 + 0,25
40<d <50 + 0,30

50<d as agreed

The total admissible length of contamination may be
concentrated in one defect or dispersed over an un-
limited amount of smaller defects.

6.4.1.3 Combinations of surface defects

When defect types described in 6.4.1.1 and 6.4.1.2
occur in the same sheet, then the maximum level for
each of the two types of defect shall not exceed half
of the levels prescribed in 6.4.1.1 and 6.4.1.2.
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Dimensidns in millimetres
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Qi
— 2
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Figure '3 — Measurement of squareness
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Property requirements

Table 7
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Annex A
(normative)

6-1:1997(E)

Addendum to specifications table 7, relating to test methods 7, 9 and 10

In table 7, reference is made to figures A.1 to A4 in

specifyingTesTStance 1o boiting water and dimensional —_various Tields o application, but m del

stability.

The charpcteristics are dependent on laminate thick-
ness, anfd the curves therefore provide more com-

plete infd

rmation than discrete limits.

The curvés give the maximum limiting values for each
laminate [type (S, P and F). No attempt has been made

to prescribe specific laminate thicknesses for the

quality of a laminate of a given thicknes
tant to know where these propeities lie
the appropriate limit curves.

ermining the

s it is impor-
in relation to

Knowing the expected, pérformance, the customer

can select the laminaté thickness wh

ch will best

meet the requireménts of a particular apjplication.
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Figure A.1 — Water absorption — % increase in mass
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Figure A.2 — Water absorption — % increasé‘in thickness
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T = Cross-longitudinal (or cross-machine) direction

L = Longitudinal (or machine) direction

Figure A.3 — Dimensional stability — Test method 9 — Types S, F and P
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