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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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INTERNATIONAL STANDARD ISO 4586-

3:2015(E)

High-pressure decorative laminates (HPL, HPDL) — Sheets
based on thermosetting resins (Usually called Laminates) —

Part 3:
Cla551f1cat10n and specifications for lammates less than 2

Scope

This| part of ISO 4586 applies to laminates less than 2 mm thick normally ‘intended for
supporting substrates to produce HPL composite panels and establishes |aClassification
hightpressure decorative laminates according to their performance and main recommse
of application, including materials with special characteristics, forexample formability|
reacfion to fire. This part of ISO 4586 also specifies requirements:for the properties of
typds of laminates covered by this classification system.

High
perf]
are

anti;

-pressure decorative laminates are characterized by ‘their qualities, durability and
brmance. HPL sheets are available in a wide variety, of.colours, patterns and surface fi
‘esistant to wear, scratching, impact, moisture, heat'and staining; and possess good h
static properties, being easy to clean and maintain:

ISO
ISO 1

4586-2 specifies the methods of test releyant to this part of ISO 4586. ISO 4586
1586-8 are reserved for special types of HPI: materials.

effort to harmonize ISO 4586 with-other High-Pressure Decorative Laminate standar

- 19420, Dimensional Stabilityat\Ambient Temperature - 21/22, Staining - 30/31, Lightfastn
Cigafette Burns - 36/37, Formability - 38/39, and Blistering - 40/41. In these instances, eit]
may|be utilized in testing-\Compliance to both methods is not required. While these tests
theylare by no means identical and results of one method do not necessarily correspond ta
of the accompanying‘test. In these situations, consult the documentation in specific clauses
for gerformance requirements. Each specific method has performance requirements partid
method for individual grades of high-pressure decorative laminate.

ormative references

bonding to
system for
nded fields
or defined
the various

functional
hishes; they
lygienic and

-4 through

ds, multiple
b same test
case in the
mperatures
ess - 32/33,
her method
are similar
the results
of ISO 4586
ular to that

The

indispensable for its appllcatlon For dated references only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 4586-2, High-pressure decorative laminates (HPL, HPDL) — Sheets based on thermosetting resins

(Usually called Laminates) — Part 2: Determination of properties

3 Terms and definitions

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

© ISO 2015 - All rights reserved
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High-Pressure Decorative Laminate(s)

HPL
HPDL

sheet(s) consisting of layers of cellulosic fibrous material (normally paper) impregnated with

thermosett

3.2

ing resins and bonded together by the high pressure process described below

High-Pressure Process
simultaneous application of heat (temperature = 120°C) and high specific pressure (=5 MPa), to provide
flowing and subsequent curing of the thermosetting resins to obtain a homogeneous non-porous

material with increased density (21,35 g/cm>3), and with the required surface finish

Note 1 to e
definitions c

4 Materjal types

4.1 Type

4.2 Type

elevated temperature.

4.3 Type
meeting sp
constructio

5 Requi

5.1 Gene

Two differd
document a

5.2 Num

In this systfem the classification of a letter denoting material type (see Clause 4) followed by t

index numH
resistance 1

Table 1 shoy

:[try: This is a general definition of high-pressure decorative laminate(s). More specifi¢ prd

hn be found in 4586-3 to 4586-8.

S - Standard grade decorative laminates.

P - Postformable decorative laminates, similar to typé&/S but can also be formg

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, transport) and the country of use (see 6:4.3 and Annex B).

rrements

ral

nt HPL classification systeris are commonly used and both have been included in
s alternatives.

erical classification’system

ers showing the levels of performance for wear resistance, impact resistance and scy
espectively:

vs the performance levels corresponding to the index numbers.

duct

d at

also
(e.g

this

hree
atch
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Table 1 — Numerical classification

Initial point(revs)

First index number - Wear resistance

Wear value (revs) 2 3 4
250 2150 =350
=150 =350 >1000

Second index number - Impact resistance

Small diameter ball (N) 2 3
>15 > 20 =25

Scra|tch resistance (Rating) Third index number - Scratch resistance

2 3 4
2 3 4

NOT

£ Index numbers 2, 3, and 4 are specified to maintain consistency with ISO 4586. Index(nttmber 1 reprg
qualjty level that does not apply to HPL as defined by the scope of this part of ISO 4586.

sents a lower

5.3

Alphabetical classification system

This[system uses three letters to classify laminates as shown in Pabte 2.

Table 2 — Alphabetical clasSification

First letter

Second letter

Third letter

H (Horizontal grade)
or V|(Vertical grade)

G (General purpose)
or D (Heavy dutyj

S (Standard grade)
or P (Postformable grade)

or F (Flame-retardant grad

)

Tablk 3 compares the alternative classification systems and shows how different HPL produ
some typical applications. The list of typical applications shown for each category is for gu
s not intended to be comprehensive.

and

Table 3 —/Classification system and typical applications

cts relate to
idance only

Performance | Material Numerical Classification Equivalent Examplef of typical
dategory type Index numbers alph'fll_)et1§al appligations
classification
Wear resist- | Impact re-|Scratch re-
ance sistance sistance
HDS (Horizontal|Countertops, insti-
Very high vesist- Heavy Duty Stand-|tutional gpplications
anc¢ to surface ard), (prisons, rhilitary, bar-
ks et
wea HDF (HoTIZon | - oo
Very hlgh resist- S, ForP 4 4 4 tal Heavy Duty
ance to impact Flame-retardant),
Very high resist- or
ance to scratch- HDP (Horizontal
ing Heavy Duty Post-
forming)
NOTE Combinations of wear, impact and scratch resistance index numbers other than those shown in Table 3 are possible

and can be specified using the numerical classification system. In such cases properties other than wear resistance, impact
resistance and scratch resistance shall meet the requirements specified for type VG in Table 5.

© ISO 2015 - All rights reserved
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Table 3 (continued)

Performance | Material Numerical Classification Equivalent Examples of typical
category type Index numbers alphgl?etu.:al applications
classification
Wear resist- | Impact re-|Scratch re-
ance sistance sistance
HGS (Horizontal|Kitchen and office work
General purpose|surfaces, restaurantand
High resistance Standard), hotel tables, doors and
to surface wear HGF (Horizontal wall co_veerlgs in public
High resistance General purpose areas; interior wals of
; S,ForP 3 3 3 public transpottyehi-
to impact Flame-retardant), cles
High resistqnce or
to scratchinfg HGP (Horizontal
General purpose
Postforming)
Medium refist- VGS (Vertical Gen=}\Front panels for kit¢hen,
ance to surfface eral purpose Stand={office and bathroonp fur-
wear ard), niture, wall coverings,
Medium refist- VGF (Vertical Gen- ;iﬁ?ﬁgiﬁiféié?ﬁ;
ance to impgct S,ForP 2 2 2 eral purpose Flame
Medium refist- refdglant), or
ance to scrdtch- VGP (Vertical Gen-
ing eral purpose Post-
forming)
NOTE Compbinations of wear, impact and scratch resistance indexaiimbers other than those shown in Table 3 are pogsible
and can be splecified using the numerical classification system. Iinslich cases properties other than wear resistance, injpact
resistance and 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
specified eifher by the numerical classification system, or by the alphabetical classification system| For
example, hdrizontal general purpose‘post-formable laminate can be specified as HPL/ISO 4586-3/|P33,
3 or HPDL/|SO 4586-3/HGP.
6 Requirements
6.1 Compliance
Laminates ¢lassified in Table 3 shall meet all appropriate requirements specified in 6.2, 6.3 and 6.4.
This applieg to-both full-size sheets and cut-to-size panels.

6.2

6.2.1 General

Inspection requirements

Inspection shall be carried out in accordance with ISO 4586-2, Test Method 4 at a distance of 1,5 m.

© ISO 2015 - All rights reserved
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6.2.2 Colour and pattern

3:2015(E)

When inspected in daylight or D65 standard illuminant and again under tungsten illuminant F, there
shall be no significant difference between the corresponding colour reference sample held by the
supplier and the specimen under test.

NOTE

surface-finish compatibility before fabrication or installation.

6.2.3

Surface finish

Where colour and surface finish are critical, it is recommended that sheets be checked for colour and

Wh
corr

NOT
surfa

6.2.4

The
bacK

6.2.5

The
acce
may
such
a sn

of the minimum acceptable level.

6.2."
The

The
1,0 1

The
unli

M Inspected at different viewing angtes, there shatl be no significant difference, b
esponding surface-finish reference sample held by the supplier and the specimen unde

[

= Where colour and surface finish are critical, it is recommended that sheets be checked fi
ce-finish compatibility before fabrication or installation.

L  Reverse side

reverse side of sheets shall be suitable for adhesive bonding (e.gi-sanded). In the cas
s, slight chatter marks are permitted.

b Visual inspection

following inspection requirements are intended asva general guide, indicating th
ptable quality for laminates. Cut-to-size panels and céertain applications involving full
call for special quality requirements which can:benegotiated between supplier and p
cases the following requirements may be used as a basis for agreement. It shall be not
all percentage of sheets in a batch (the levelto be agreed with the customer) shall con

5.1  Surface quality
following surface defects are permissible:
Pirt, spots and similar sufface defects.

admissible size of Such defects is based on a maximum contamination area ed
hmZ2/m2 of laminate-and is proportional to the sheet size under inspection.

total admissible area of contamination may be concentrated in one spot or disper;
mited amount 6f smaller defects:

Fibres;iairs and scratches.

The

laminate and is proportional to the sheet size underinspection. |

hdimissible size of defects is based on a maximum contamination length equivalent to 1

etween the
test.

r colour and

e of sanded

P minimum
-size sheets
irchaser; in
bd that only
tain defects

uivalent to

ed over an

) mm/m?2 of

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

6.2.5.2 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.

© ISO 2015 - All rights reserved
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Table 4 — Dimensional tolerance requirements

Property Test Method Requirement
(ISO 4586-2, 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 widtha 6 +10 mm/-0 mm

Straightnesg of edgesa 7 1,5 mm/m maximum deviation
Squarenessq (Method A) 8 1,5 mm/m maximum deviation
Squarenessq (Method B) 9 <6 mm

Flatnessb 10 60 mm/m maximum déviation

a  Tolerancgs 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 they fshall
comply with the flatness requirements specified in Table 4 when measured in accordance-with ISO 4586-2:2015, Clauge 10.

6.4 Testequirements

6.4.1 Gerral requirements

General requirements specified in Table 5.

Table 5 — General requirements

Test method
(ISO 4586-2 Clause | Property or . . .
Property 1no. Unless other- attribute Unit (max or min) Laminate grade
wise stated)
HDS HGS vQs
HDF HGF VQF
HDP HGP VQP
444 333 222
revolutions (min)
?eswtance tpsur- 11 Wear resistance |initial point 350 150 5
ace wear
wear value 1000 350 150
Resistance to im- natile LR
mersion in boiling 13 Appearance gloss finish
water L
other finishes 4 4 4
Rating (min)
Resistance to 14 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 =inthe cross-longitudinal (cross-machine) direction of the fibrous sheet material (at right angles to direction L).

6 © IS0 2015 - All rights reserved
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Table 5 (continued)
Test method
(ISO 4586-2 Clause | Property or . . .
Property 1no. Unless other- attribute Unit (max or min) Laminate grade
wise stated)
HDS HGS VGS
HDF HGF VGF
HDP HGP VGP
Rating (min)
Resistance to dry 17 or 18 Appearance loss finish
heat{(180°C) pp &
other finishes 4 4 4
Dimgnsional sta- . % (max)
bilify at elevat- Cumulative
19 dimensional|La 0,45 0,55 0,75
ed femperature hange
(Method A) or chang Tb 090 1,05 1,25
Dimgnsional sta- . % (max)
bilify at elevat- Cumulative
20 dimensional|La 0,50 1,10 1,10
ed femperature chanee
(Method B) & Tb 0,90 1,40 1,40
. . i o
Dimpnsional sta- Cumulative| % (39
Y 21 dimensional|La 0,45 0,55 0,75
ent femperature chanee
(Method A) or & T8 0,90 1,05 1,25
. . i N
Eillrrilensinglnfg?_ Cumulatiwve % (max)
_y 22 dimensiofal|lLa 0,50 1,10 1,10
ent femperature chanee
(Method B) J Tb 0,90 1,40 1,40
Resiktance to im-
pactf by small di- 24 Spring force N (min) 25 20 15
ameter ball
ResilS)talnce tg_ im- - Drop height  |mm (min) 1000 800 600
actfpy large diam-
gter bz}illl [O%tional) Indent diameter | mm (max) 10 10 10
Resfistance to
crad ki(ng undgr 27 Appearance Rating (min) 4 4 4
strefs (optiona
Resis tance (9 29 Force Rating (see Annex A) 4 3 2
scrafpching
Resfistance to Rating (min)
staipihg (Method 30 Appearance groups 1 and 2
A) of group 3 4 4 4
Resistance to
staining (Method 31 Appearance
B)

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).

© IS0 2015 - All rights reserved 7
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Table 5 (continued)

Test method
Property (11150(.)351&65-3 (ftl:::_e P;(t)g ?;;};gr Unit (max or min) Laminate grade
wise stated)
HDS HGS VGS
HDF HGF VGF
HDP HGP VGP
Light fastness an - Grey scale rating . . .
(xenon arc) (Meth- o SORE st (min) - b N
od A) or
E{ie%l };rtl afri)s (t \I/[lgtsli 33 Contrast Colour Change (min) 4 4 4
od B)
Resistance tp cig-
Z;it}tliggl('&s:iﬁgg 36 Appearance Rating (min) 3 3 3
A) or
Resistance to cig-
:;itﬁzgtl{&s:iigg 37 Appearance Seconds 2200 2200 2200
B)
Rating (mjn)
E:;isgfglgfcto wet 42 Appearance gloss fihish 3 3 3
otherfinishes 4 4 4
Density [SO 1183-1 Density g/cm3 (min) 1,35 1,35 1,35

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

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

6.4.2 Additional requirements for Type P laminates

In addition fo meeting the appropriate requirements specified in Table 5, Type P post-formable lamirjates

of thicknesq < 1,5mm shall meetthe values specified in Table 6 for formability and blister resistanceg.

© ISO 2015 - All rights reserved
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Table 6 — Additional requirements for Type P laminates

ISO 4586-3:2015(E)

Property Test method Property or Unit Requirement
(ISO 4586-2, .
attribute
Clause no.)

mm
Formability La <10 x laminate nominal
(Method A) or 38 Radius thickness

Tb <20 xlaminate nominal

thickness

mm
Fojqmability La < 15&lamipate nominal
(Method B) 39 Radius thidkness

Tb <720 x lamipate nominal

thickness
Resiftance to blis- Time to blister Seconds
tering (Method A) 40 ( ) Nominal thicknes§'<0,8 mm 210
tz2-t1

or Nominal thickness = 0,8 mm 15

Seconds
Resiptance to blis- 41 Time to blister |Nominal thickness < 1,0 mm 2140
tering (Method B) ) >

Naeminal thickness = 1,0 mm 355

a L = in the longitudinal (or machine) direction of the fibro@s sheet material (normally the direction df the longest

dimgnsion of the laminate).

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

6.4.3

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

The [requirements for reaction to fire'are determined by the fire regulations of the countfry in which
the mnaterial is to be used. The reaction-to-fire of construction products is classified in accordance with
varipus test methods specific todindividual nation where the material is installed. For applications other
thar] construction, fire test methods and performance requirements may vary from one| country to
another, and at present it is not possible, with any test, to predict compliance with all nationgl and other
reqyirements. No fire pérformance test is therefore included in this specification, however Annex B
givep examples of how~high-pressure laminates relate to ASTM E-84[Z] and EN 13501-1[3] and some of
the nore common fire‘test scenarios.

© ISO 2015 - All rights reserved
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Annex A
(informative)

Addendum to Table 5 relating to Test Method 29: Scratch Resistance

The degree to which decorative laminates show scuff and scratch marks is influenced by surface finish

and colour,

and the limits given in Table 5 indicate the minimum acceptable performance for each grade

of laminate| However, superior scratch resistance performance can be achieved by selecting partigular

combinatio

In general t

finishes; light colours are better than dark colours; and prints are usually better than plain colours.

Figure A.1

hs of surface finish, colour and pattern.

erms, scuff and scratch marks are less easily seen on textured surfaces than on‘plane suiface

gives an indication of the effect of surface finish and colour on théxscratch resistpnce

performande of laminates. The choice of surface finish, colour and print cah)be made to suit the

particular gpplication.

Key
scratch

Fesistance (force)

smooth

N O U W N

10

deep textures

shallow textures

finishes

dark colours
medium colours

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[4] (SBI test) and ISO 11925-2[2] (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

Conposite panels comprising FR HPL bonded to FR|B-s2,d0
woo-based substrates

Confposite panels comprising non-FR HPL 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

I

adhgsive used. The laminate manufacturer should be contacted\for details of test reports and certificationg held, and for
inforymation on fire test methods and specifications.

For applications other than construction, test-ntethods and specifications may vary from ¢ne country
to axlother. Table B.2 shows some examples ©f 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 laminate¢s

Typical performance levels
Tlest method Test standard ISO 4586-3 HPL ISO 4586-3 HPL
Type F Types S and P

Sprdad of flame BS 476-7 Class 1 Class 2
Brandschacht DIN 4102-1 B1 B2
Epirpdiateur NF P 92-501 M1 M3 or bettdr
Smoke defrsity and NF F 16-101 F2 or better F2 or bettef
toxigity
HeatTetease MO ResAG53(16) Pass Pass

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 E-84 and rated accordingly.

Table B.3 shows typical ASTM E-84 reaction-to-fire classifications of HPDL composite panels with
wood-based substrates.
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ISO 4586-3:2015(E)

Table B.3 — Typical ASTM E-84 classifications of HPDL composite panels with wood-based

substrates

Product type

Typical ASTM E-84 classification

Composite panels comprising FR HDPL bonded to FR|Class A

wood-based or non-combustible substrates

NOTE 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 Flame-retardant additives used in High-Pressure Decorative Laminates are not halogen based and remain

effective thr

ughout the service life of the product

12
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