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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

High-pressure decorative laminates are characterized by their qualities, durability, and functional
performance. High-pressure laminate sheets are available in a wide variety of colours, patterns and
surface finishes. They are resistant to wear, scratching, impact, moisture, heat, and staining; and
possess good hygienic and anti-static properties, being easy to clean and maintain.

In an effort to harmonize 1SO 4586 with other high-pressure decorative laminate standards, multiple
methods may be published that demonstrate similar properties. In these instances, the same test method
title is glven and is annotated as either “Method A" or “Method B" This is the casein the followmg tests:

( ‘ | i T s — 19/20,
Dimgnsional stablhty at amblent temperature — 21/22 Stalmng — 30/31 nghtfastness — 32/33,
Forrhability — 38/39, and Blistering — 40/41. In these instances, either method miay beg utilized in
testing. Compliance to both methods is not required. While these tests are similar they are jy no means
idenfical and results of one method do not necessarily correspond to the results-of the aciompanying
test|In these situations, it is intended that specific parts of ISO 4586 for performance requirements be
condulted. Each specific method has performance requirements particular tg;that method for individual
grades of high-pressure decorative laminate.

This|document has been harmonized with EN 438-3 whenever possible:

In adldition, Annex C provides information on electrostatic prepérties and is included as a convenient
reference to answer common questions.

© ISO 2018 - All rights reserved v
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High-pressure decorative laminates (HPL, HPDL) —
Sheets based on thermosetting resins (usually called
laminates) —

Part 3:
Classi

A

This| document applies to high-pressure laminates (HPL) less than 2\mm thick normally intended for

reaction to fire. This document also specifies requirements for the properties of the varig
laminates covered by this classification system.

[SO #586-2 specifies the methods of test relevant to.this document. ISO 4586-4 through ISO
resefved for other types of HPL materials.
2 Normative references

The [following documents are referped\to in the text in such a way that some or all of t
congtitutes requirements of this doedment. For dated references, only the edition cited

assification
ommended
y or defined
us types of

4586-8 are

heir content
applies. For

undgted references, the latest edition of the referenced document (including any amendments) applies.

ISO [1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part 1
method, liquid pyknometermethod and titration method

1SO 4586-2:2018, High-pressure decorative laminates (HPL, HPDL) — Sheets based on thermos
(usuplly called laminates) — Part 2: Determination of properties

3 [Fermsand definitions

For the’purposes of this document, the following terms and definitions apply.

: Immersion

ptting resins

[SO and IEC maintain terminological databases for use in standardization at the following a

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

© ISO 2018 - All rights reserved
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31
high-press
HPL

HPDL

3:2018(E)

ure decorative laminate

sheet consisting of layers of cellulosic fibrous material (normally paper) impregnated with
thermosetting resins and bonded together by the high-pressure process (3.2)

Note 1 to entry: This is a general definition of high-pressure decorative laminate(s). More specific product

definitions ¢

3.2

an be found in ISO 4586-3 to ISO 4586-8.

high-press
simultaneo
provide flo
porous mat

3.3

surface layer
upper decot
with aming
other decoj

necessarily

3.4
core layer

fibrous mat

or other cu

not necessalrily treated with thermosetting resin

4 Materjal types

4.1 Type

4.2 Type

elevated ter

4.3 Type
meeting sp
constructio

5 Requi

5.1 Gene

I pl ULCHS
1s application of heat (temperature = 120 °C) and high specific pressure (= 5 MP3
ving and subsequent curing of the thermosetting resins to obtain a homogeneous
erial with increased density (= 1,35 g/cm3), and with the required surface finish

>

ative layer consisting in one or more sheets of fibrous material (usuatly paper) impregn
plastic thermosetting resins (usually melamine based resins) or-@ther curable resir
ative design surfaces such as metal foils, wood-veneers, and textiles, etc. which are
treated with thermosetting resin

erial (usually paper) impregnated with thermosetting¥esins (usually phenolic based re
Fable resins, possibly reinforced by metal layer(s)©r metal mesh(es) and others which

S — Standard grade decorative laminates.

P — Postformable decorative laminates, similar to type S but can also be formg
nperature.

F — Decorative laminates with improved fire retardance, similar to types S or P but]
bcial requirements; of specified fire tests which may vary according to the application
N, marine, tran§port) and the country of use (see 6.4.3 and Annex B).

rements

ral

), to
non-

ated
S or
not

5ins)
| are

d at

also
(e.g.

Two different HPL classification systems are commonly used and both have been included in this
document as alternatives.

5.2 Num

erical classification system

In this system the classification of a letter denoting material type (see Clause 4) followed by three
index numbers showing the levels of performance for wear resistance, impact resistance and scratch
resistance respectively.

Table 1 shows the performance levels corresponding to the index numbers.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=450080923442064a9bb077b6eea69219

ISO 4586-3:2018(E)

Table 1 — Numerical classification

First index number — Wear resistance
Initial point(revs) 2 3 4
Wear value (revs) 250 =150 >350
> 150 > 350 21000
Second index number — Impact resistance
Small diameter ball (N) 3
=15 =220 =25
Third index number — Scratch resistance
Scrdtch resistance (Rating) 2 3 H
2 3 o
NOTE Index numbers 2, 3, and 4 are specified to maintain consistency with earlier editions_ef1SO 458§ parts. Index
numper 1 represents a lower quality level that does not apply to HPL as defined by the scope, afithis document

5.3 | Alphabetical classification system

This|system uses three letters to classify laminates as shown in Table 2.

Table 2 — Alphabetical classification

First letter

Second letter

Third letter

H (Horizontal grade)
or V (Vertical grade)

G (General purpose)
or D (Heavy duty)

S (Standard grad
or P (Postformable g

or F (Flame-retardant

1%

)
rade)

grade)

Tablp 3 compares the alternative classification systems and shows how different HPL produ
somg typical applications. The list of typical applications shown for each category is for gu

and |s not intended to be comprehensive.

cts relate to
idance only

© ISO 2018 - All rights reserved
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Table 3 — Classification system and typical applications

Performance | Material Numerical classification Equivalent Examples of typical
category type Index numbers alph.?ll.)etl?al applications
classification
Wear re- |Impactre-| Scratch
sistance sistance | resistance
HDS (Horizon- Countertops, insti-
Very high tal Heavy Duty tutional applications
resistance to Standard), (prisons, military,
surface wear HDF (Horizon- barracks, etc.)
Very hlgh resist- S ForP 4 4 4 tal Heavy Duty
ance to impjct Flame-retardant),
Very high or
resistance tp HDP (Horizontal
scratching Heavy Duty Post-
forming)
HGS (Horizontal — |Kitchen and offic¢
General purpose\—|work surfaces, ref-
High resistance Standard), taurant and hotelfta-
to surface wear HGF (Horiontal bles, C_lOOI'S. and g\l/all
High resistance Generalpurpose coverings h pubiic
; S,ForP 3 3 3 areas, interior wdlls
to impact Flarieretardant), : i
o of public transport
High resistance vehicles
to scratching HGP (Horizontal
General purpose
Postforming)
VGS (Vertical Front panels for
Medium resjst- General purpose |kitchen, office and
ance to surfhce Standard), bathroom furnitujre,
wear VGF (Vertical wall coverings, c‘%{ilng
. panels, shelves, and
Medium resjst- General purpose :
. S,ForP 2 2 2 furniture elements
ance to impgct Flame retardant),
Medium or
resistance tp VGP (Vertical
scratching General purpose
Postforming)
Combination$ of wear, impact add-seratch resistance index numbers other than those shown in Table 3 are possiblg and
can be specifiied using the nuerical classification system. In such cases properties other than wear resistance, injpact
resistance anld scratch resistance shall meet the requirements specified for type VG in Table 5.
5.4 Nompnclature
In addition[to-the abbreviation “HPL” or “HPDL” and the number of this document, materials cajn be
eyt A : vt bohabeticachrssificat |em.

specified ei

For example, horizontal general purpose post-formable laminate can be specified as HPL/ISO 4586-3/
P33, 3 or HPDL/ISO 4586-3/HGP.

6 Requirements

6.1 Compliance

Laminates classified in Table 3 shall meet all appropriate requirements specified in 6.2, 6.3 and 6.4.
This applies to both full-size sheets and cut-to-size panels.

© ISO 2018 - All rights reserved
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Inspection requirements

6.2.1 General

Inspection shall be carried out in accordance with ISO 4586-2:2018, Clause 4 at a distance of 0,75 m

to 1,

5m.

6.2.2 Colour and pattern

When inspected in daylight or D65 standard illuminant and again under tungsten illuminant A, there

shall-beno—significant difference between the corresponding colour reference sample
supplier and the specimen under test.

Whdre colour and surface finish are critical, it is recommended that sheets be checked foy
surface-finish compatibility before fabrication or installation.

6.2.3 Surface finish

Whdn inspected at different viewing angles, there shall be no siguifieant difference b
corrpsponding surface-finish reference sample held by the supplier andthe specimen under
Whdre colour and surface finish are critical, it is recommended‘that sheets be checked foj
surface-finish compatibility before fabrication or installation:

6.2.4 Reverse side

The [reverse side of sheets shall be suitable for adhesive bonding (e.g. sanded). In the cas
bacKs, slight chatter marks are permitted.

6.2.5 Visual inspection

6.2.5.1 General

The nspection requirements spetified in 6.2.5.2 and 6.2.5.3 are intended as a general guidg
the minimum acceptable quality for laminates. Cut-to-size panels and certain applicatior

full-
purd
note
cont

6.2."
The

held by the

bize sheets may call for special quality requirements which can be negotiated between {
haser. In such casesthe following requirements may be used as a basis for agreemen
d that only a small percentage of sheets in a batch (the level to be agreed with the cust
pin defects of the-minimum acceptable level.

.2 Surface quality

following surface defects are permissible:

colour and

etween the
test.

colour and

e of sanded

e, indicating
s involving
upplier and
. It shall be
omer) shall

irt, spots, and similar surface defects

The admissible size of such defects is based on a maximum contamination area equivalent to

1,0 mm2/m?2 of laminate and is proportional to the sheet size under inspection.

The total admissible area of contamination may be concentrated in one spot or disper
unlimited amount of smaller defects.

Fibres, hairs, and scratches.

sed over an

The admissible size of defects is based on a maximum contamination length equivalent to 10 mm/

m2 of laminate and is proportional to the sheet size under inspection.

The total admissible length of contamination may be concentrated in one defect or dispersed over

an unlimited amount of smaller defects.

© ISO 2018 - All rights reserved
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6.2.5.3 Edge quality

Visual defects (e.g. moisture marks, lack of gloss, corner damage, etc.) can be present on all four edges
of the laminate, providing the defect-free length and width are at least the nominal size minus 20 mm.

6.3 Dimensional tolerance requirements

Dimensional tolerance requirements are specified in Table 4.

Table 4 — Dimensional tolerance requirements

Test method
Prgperty (ISO 4586-2:2018, Requirement
Clause No.)

0,5<d<1,0mm: £0,10 mm maximum variation
Thickness 5 1,0 <d < 2,0 mm: £0,15 mm maximum variation

(where d = nominal thickness)
Length and vidtha 6 +10 mm/-0 mm
Straightnes$ of edgesa 7 1,5 mm/m maximum deviation
Squarenessi (Method A) 8 1,5 mm/m maximum-deviation
Squarenessi (Method B) 9 <6 mm
Flatnessb 10 60 mm/m maxinium deviation
a  Tolerancps for cut-to-size panels shall be agreed between supplier and’purchaser.
b Provided that the laminates are stored in the manner and conditions recommended by the manufacturer.

6.4 Test requirements

6.4.1 Ge;[:eral requirements

General requirements are specified in Table 5.

Table 5 — General requirements

Laminate grade
Test method
(IS0 4586:2:2018| p, HDS HGS vGs
Property | ClauseMNovun- att‘; ibu’;e Unit (max. ormin.)| HDF HGF VGF
less otherwise HDP HGP vGP
stated)
444 333 22p
revolutions (min.)
Resistance fjo P AL L R T aca PPN 2
Surface wear L1 vvldl TTSI5LAllIlT IIItiar lJUlllL JJIU LIU J
wear value 1000 350 4
Resistance to Rating (min.)
immersion in 13 Appearance gloss finish 3
boiling water other finishes 4 4 4
Rating (min.)
Resistance to 15 Appearance gloss finish 3 3 3
water vapour
other finishes 4 4 4
a L = in the longitudinal (or machine) direction of the fibrous sheet material (normally the direction of the longest
dimension of the laminate).
b T =in the cross-longitudinal (cross-machine) direction of the fibrous sheet material (at right angles to direction L).

6 © ISO 2018 - All rights reserved
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Table 5 (continued)
Laminate grade
Test method
(150 4586-2:2018| o . HDS HGS VGS
Property | Clause No.un- p h y Unit (max. or min.)|  HDF HGF VGF
less otherwise attribute
HDP HGP VGP
stated)
444 333 222
Resistance Rating (min.)
to dry heat 17 Appearance gloss finish
(164=€) other finishes 4 4 4
Resistance Rating (min.)
to dfy heat 18 Appearance gloss finish
(18¢°C) other finishes 4 4 4
Dimgnsional o
stabjility at ele- Cumulative di- % (max.)
vated temper- 19 ional ch La 045 0,55 0,75
ature (Method mensional change
A of Tb 0,90 1,05 1,25
Jo
Dimpnsional % (max.)
stabjility at ele- 20 Cumglatlve di- La 0,50 1,10 1.10
vateld tempera- mensional change
tureg (Method B) Tb 0,90 1,40 1,40
Dimnsional o
stabjllity at am- Cumulative di- Q)
bienft temper- 21 ional ch La 0,45 0,55 0,75
aturle (Method mensional changé
Tb 0,90 1,05 1,25
A) or
Dimgnsional % (max.)
St.ablllty atam- 22 Cumglatlve di- La 0,50 110 110
bienft tempera- mensijonal change
turel (Method B) Tb 0,90 1,40 1,40
Resistance to
impact by small 24 Spring force N (min.) 25 20 15
diameter ball
Resijstance to Drop height mm (min.) 1000 800 600
impfct by large 25
diarheter ball Indent diameter |mm (max.) 10 10 10
Resistance to
cradking under; . .
strebs (opsidn 27 Appearance Rating (min.) 4 4 4
al)
R;\fing
Resistance to 2 (see Annex A)
hi 9 Force o
scratching Smooth finishes 2 1
Textured finishes 4 3 2
Resistance to Rating (min.)
staining (Meth- 30 Appearance groups 1 and 2 5 5 5
od A or group 3 4 4 4

a L = in the longitudinal (or machine) direction of the fibrous sheet material (normally the direction of the longest
dimension of the laminate).

b T =in the cross-longitudinal (cross-machine) direction of the fibrous sheet material (at right angles to direction L).

© ISO 2018 - All rights reserved
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Table 5 (continued)

Laminate grade
Test method
(10 4586-2:2018| o . HDS HGS VGS
Property | Clause No.un- p i y Unit (max. ormin.)| HDF HGF VGF
less otherwise attribute
HDP HGP VGP
stated)
444 333 222
Cleanability <20 <20 <20
Resistance Stains 1 to 10 5 5 5
to staining 3t Appearance (i
(Method B) Stains 11 to 15 3 3 3
(min.)
Light fastnes Grey scale ratin
(xenon arc) 32 Contrast (mir}I) & 4 4 4
(Method A) pr '
Light fastnefs Colour change
(xenon arc) 33 Contrast (min.) & 4 4 4
(Method B) '
Resistance fjo
radiant heat 36 Appearance S 2200 2200 2200
Resistance Rating (min.)
to wet heat 41 Appearance gloss finish 3 3 3
(100°C) other finishes 4 4 4
Density [SO 1183-1 Density g/cm3 (min.) 1,35 1,35 1,3b

b T =inthq cross-longitudinal (cross-machine) direction ofthe fibrous sheet material (at right angles to direction L).

a L = in tHe longitudinal (or machine) direction of the fibrous‘sheet material (normally the direction of the lopgest
dimension of|the laminate).

6.4.2 Additional requirements for Type.P laminates

In addition| to meeting the appropriate requirements specified in Table 5, Type P post-form
laminates df thickness < 1,5mm shall-meet the values specified in Table 6 for formability and bl

resistance.

able
ister

© ISO 2018 - All rights reserved
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Table 6 — Additional requirements for Type P laminates

Test method Propert
Property (ISO 4586-2:2018 perty Unit Requirement
or attribute
Clause No.)
Formability mm
(Method A) 37 Radius La < 10 x laminate nominal thickness
or Tb < 20 x laminate nominal thickness
mm
Formablhty 29 Radiug 1 15 ¥ laminate naminal i
(MefFod B) diy a < £ thickness
Tb < 20 x laminate nominalthickness
S
Resilstance Time to Nominal =10
to blistering 39 blister thickness < 0,8 mm
(Method A) or (k2-t1) Nominal >15
thickness = 0,8 mm
S
Resistance Time to Nominal =40
to blistering 40 . thickness < 1,0 mny
(Me}hod B) blister
i Nominal >55
thickness >1,0 mm

a
dimd
b

nsion of the laminate).

. = in the longitudinal (or machine) direction of the fibrous sheet material (normally the direction df the longest

[ = in the cross-longitudinal (cross-machine) direction ofithe fibrous sheet material (at right angles to dirjection L).

6.4.]
The

the

8 Notes on requirements for reaction to fire (see Annex B)

requirements for reaction to fire:ate determined by the fire regulations of the countfry in which
aterial is to be used. The reaction-to-fire of construction products is classified in accordance with

varipus test methods specific to the individual nation where the material is installed. For gpplications
than construction, fire teSt'methods and performance requirements may vary from ¢ne country
to apother, and at present itis-not possible, with any test, to predict compliance with all fjational and

oth

othe
Ann
som

r requirements. No Afire performance test is therefore included in this specificatiqn, however
bx B gives exampleS-of how high-pressure laminates relate to ASTM E84lé] and EN 13501-1[2] and
e of the most comnion fire test scenarios.
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Annex A
(informative)

Addendum to Table 5 relating to test method for resistance to
scratching

The degreetowhichdecorative tamimates showscuffand-scratchmmarks s iftoenced by surface finish
and colour, pnd the limits given in Table 5 indicate the minimum acceptable performance for eachigrade
of laminate| However, superior scratch resistance performance can be achieved by selecting partiqular
combinatiops of surface finish, colour and pattern.

In general terms, scuff and scratch marks are less easily seen on textured surfaces thamon plane sugface
finishes; light colours are better than dark colours; and prints are usually better than’plain coloury.

Figure A.1 [gives an indication of the effect of surface finish and colour onthe scratch resisthnce
performande of laminates. The choice of surface finish, colour and print ‘€an be made to suif the
particular gpplication.

Key

scratch reststanee{forees

deep textures
shallow textures
smooth finishes
dark colours

medium colours

N O U W e

light colours

Figure A.1 — Effects of surface finish and colour on scratch resistance
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Annex B
(informative)

Addendum to 6.4.3, relating to fire performance

In Europe, laminate panels intended for construction applications are tested in accordance with
EN 13823[3] (SBI test) and ISO 11925-2[1] (Small-burner test), and the resulting reaction-to-fire
perfprmance is expressed in accordance with EN 13501-1.

Tablg B.1 shows typical EN 13501-1 reaction-to-fire classifications of HPL compositeqpanels|with wood-
basgd substrates.

Table B.1 — Typical EN 13501-1 classifications of HPL composite panels
with wood-based substrates

Product type Typical EN-13501-1 classificatipn

Conjposite panels comprising HPL type F bonded to B-s2,d0
nonjcombustible substrates

Coniposite panels comprising HPL type F bonded to FR C-s2,d0
wood-based substrates

Coniposite panels comprising HPL type S or P bonded to D-s2,d0
non{FR wood-based substrates
NOTE Fire test performance will depend on laminate thickness and construction, substrate type and thickness, and
adhgsive used. The laminate manufacturer should be coutacted for details of test reports and certifications|held, and for
infomation on fire test methods and specifications.

For applications other than construction,test methods and specifications may vary from ¢ne country
to axlother. Table B.2 shows some examples of how high-pressure laminates typically relat¢ to some of
the more common European test methods.

Table B.2 — Examples of typical fire performance of high-pressure laminates

Typical performance levels
Test method Test standard ISO 4586-3 HPL 1SO 4586-3 HPL
Type F Types Sjand P
Smolke density and\toxicity NF F16-101 F2 or better F2 or Hetter
IMO Res.A653(16)[2]

Heatrelease according to 96/98/EC Pass Pags
Railay applications EN 45545-2(8] — —

. . CUullLi} Dll CLLiVC - —
Transport Applications 96/98/ECIL0]

NOTE 1 Fire test performance will depend on laminate thickness and construction, substrate type and thickness, and
adhesive used. The laminate manufacturer should be contacted for details of test reports and certifications held, and for
information on fire test methods and specifications.

NOTE 2 Flame-retardant additives used in high-pressure decorative laminates are not halogen based and remain effective
throughout the service life of the product

In North America, laminate panels intended for construction applications are tested in accordance with
ASTM E84 and rated accordingly.

Table B.3 shows typical ASTM E84 reaction-to-fire classifications of HPDL composite panels with wood-
based substrates.
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