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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
ical standardization.
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INTERNATIONAL STANDARD ISO 4898:2018(E)

Rigid cellular plastics — Thermal insulation products for
buildings — Specifications

1 Scope

This document spec1f1es requirements and methods of testlng for three Categorles of rigid cellular
C : rm of flat or
profi d boards w1th or w1thout natural sklns They can also be faced or lammated w1th fpil, plastic or
metal films or sheets, mineral coatings, paper, cardboard or other materials.

This glocument is not applicable to materials used for the thermal insulation of-pipes anfl vessels, for
impag¢t sound absorption or for acoustical insulation.

This document covers the following cellular materials used in the thermal.insulation of bujildings:

based on phenolic polymer;

— EPS based on expanded polystyrene;
S based on extruded polystyrene;
— PUR based on polyurethane.

The limiting quality values in this document are foriuse only in the specification of materfials between

Additjional requirements for special applications can be added to those specified in this focument by

ormative references

llowing documents arg referred to in the text in such a way that some or all of their content
constjtutes requirements (of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendménts) applies.

ISO 291, Plastics — Standard atmospheres for conditioning and testing
ISO 84, Rigid eellular plastics — Determination of compression properties

ISO 8#5, Celiular plastics and rubbers — Determination of apparent density

ISO 1040, Building construction — Modular coordination — Multimodules for horizontal|coordinating
dimensions

[SO 1209-1, Rigid cellular plastics — Determination of flexural properties — Part 1: Basic bending test
ISO 1663, Rigid cellular plastics — Determination of water vapour transmission properties

ISO 1923, Cellular plastics and rubbers — Determination of linear dimensions

ISO 2796, Cellular plastics, rigid — Test for dimensional stability

ISO 2896, Rigid cellular plastics — Determination of water absorption

[SO 7616, Cellular plastics, rigid — Determination of compressive creep under specified load and
temperature conditions
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ISO 7850, Cellular plastics, rigid — Determination of compressive creep

IS0 8301, Thermal insulation — Determination of steady-state thermal resistance and related properties —
Heat flow meter apparatus

IS0 8302, Thermal insulation — Determination of steady-state thermal resistance and related properties —
Guarded hot plate apparatus

ISO 11561, Ageing of thermal insulation materials — Determination of the long-term change in thermal
resistance of closed-cell plastics (accelerated laboratory test methods)

ISO 12576-1:2001, Thermal insulation — Insulating materials and products for buildings — Conformity
control systefiis — Part 1 Factory-made products

3 Terms pand definitions
For the purppses of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the-fellowing addresses:

— IEC Electfropedia: available at http://www.electropedia.org/

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

31

EPS
rigid cellulay plastics insulation material manufactured by mettlding beads of expandable polystyrene
or one of its ¢opolymers and that has a substantially closed-cell structure, filled with air

[SOURCE: IS 9229]

3.2
XPS
rigid cellulay plastics insulation material (expanded and extruded with or without a skin|from
polystyrene pr one of its copolymers and that has a closed-cell structure

[SOURCE: IS 9229]

3.3

PUR
rigid cellular plastics insulation material with a substantially closed-cell structure basgd on
polyurethang or urethané/isocyanurate polymers

Note 1 to entrjy: For definitions of polyisocyanurate plastic, polyurethane and urethane plastic, see ISO 472.

34
PF
rigid cellular insulation foam, the polymer structure of which is made primarily from the
polycondensation of phenol, its homologues and/or derivatives with aldehydes or ketones

Note 1 to entry: PF used for thermal-insulation purposes has a cellular structure consisting substantially of
closed cells (subcategory A) or with a higher content of open cells (subcategory B) which affects the thermal
conductivity.

[SOURCE: ISO 9229, modified - Note 1 to entry has been added.]

4 Sizes and dimensional-tolerance requirements

4.1 Board materials shall be supplied in dimensions agreed between purchaser and supplier or in
accordance with ISO 1040. Boards shall be flat.
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4.2 Dimensional tolerances for length, width and squareness shall conform to the requirements
specified in Table 1.

Table 1 — Tolerances for dimensions and squareness

4.3

5 P

5.1

Physi
needf

Categ
roofs

Categ

Squareness tolerances
Length or width Tolerance on length or widtha b as?d on differences
in diagonal measure-
mentsb ¢
mm mm mm
<1000 +8 5
21000 +10 5

a  [fmore restrictive tolerances are required, these shall be agreed between purchaser and'suppli

b Tolerance categories for diagonal measurements are based on the board length (not fyidth).

¢ Squareness may also be determined by equivalent methods such as the use of a re¢tangular pat

ern.

Dimensional tolerances for thickness shall conform to the requiremeiits specified in I

Table 2 — Tolerances for thickness

Thickness Tolerancea
mm mm
<50 +2
50 to 75 (incl.) +3
>75 to 100 (incl.) +3b
>100 To be agreed between purchaser and supplier
a  [fmore restrictive tolerances are required, these shall be agreed between purchaser and supplipr.
b For EPS with natural skins, the thickness tolerance for this thickness category shall be +4 mm.

hysical-property requirements

Categories

Cal-property requirements are organized into product categories to meet purchaser
over a rangeofend-use applications.

ory I —< Suitable for non-load-bearing applications such as wall and cavity insul
cavity'wall insulation and similar applications.

and supplier

htion, vented

ory Il — Suitable for limited load-bearing applications such as in built-up roofs, und

er floors and

comp

Table appiications, WIeTe elevated temMperatures may De encountered and Witere

compressive

creep resistance is required. Products in this category may also be used for applications listed in
category L.

Category III — Suitable for load-bearing applications such as in parking decks, floors of cold-storage
areas and comparable applications requiring a higher level of compressive strength and compressive
creep resistance. Products in this category may also be used for applications listed in categories I and II.

5.2

Subcategories

Product property categories I to III can be further divided into subcategories (A, B, C) on the basis of
thermal-conductivity values. All thermal-conductivity specification values given for the subcategories
in the tables are maximum values.
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Thermal-conductivity values given in the tables shall be used only as limiting quality values for
specification of materials between purchaser and supplier. They shall not be used for design purposes.

5.3 Limiting quality values

EPS materials shall conform to the limiting quality values for physical properties as specified in Table 3.

XPS materials shall conform to the limiting quality values for physical properties as specified in Table 4.

PUR materials shall conform to the limiting quality values for physical properties as specified in Table 5.

PF materials

5.4 Burni

[t is recogniz
intended app
national prac

NOTE Dul

shall conform to the limiting quality values for physical properties as specified in Ta

ble 6.

ng characteristics

ed that there is a need to consider the burning characteristics of these materials in
lication. Therefore, until such time as International Standards become available, indiy
tice should be followed.

e to compositional and processing parameters, some PF materials\ean exhibit smoul

combustion (punking).

6 Samplj

ng

6.1 For depsity determinations, 10 full-size boards are required.

6.2 For all
full-size boar

7 Condit

7.1 Samp

All sample p
date of manu

other physical-property determinations and-for dimensional measurements, at least
ds are required.

joning

e panels

Anels shall be conditioned under ambient conditions for a minimum of 28 days fro
facture.

7.2 Specimens

Prior to dim
test method,

ensional meéasurements and physical-property testing, unless otherwise specified
the testspecimens shall be conditioned, with all surfaces exposed, for a minimum of 2

(23+2)°Ca

d (50'+ 10) % relative humidity, or

their
ridual

Hering

three

m the

n the
4 h at

(23 +5)°Cand (5077;) % relative humidity, or

(27 £5)°Cand (651“%8) % relative humidity.

8 Test methods

8.1 Linear dimensions

The linear dimensions shall be measured in accordance with ISO 1923 for each of three boards. If the
material has a surface facing, lamination or natural skin, the dimensions shall be determined without
removing them.

© ISO 2018 - All rights reserved
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A minimum of five measurements shall be made for each dimension. Each single value shall be within
the tolerances specified in 4.2 and 4.3.

8.2 Density

Density measurement is optional for all materials in countries where a system of class identification
has been established.

Density shall be determined in accordance with ISO 845 on each of 10 full-size boards and reported
as the average of the 10 specimens. The average density of the 10 specimens shall be equal to or
greater than the minimum required and no single specimen shall be less than 90 % of the minimum

requi

Wher
skin s
facing
facing

8.3

The ¢
first,

integ
remo

The c
8.4

8.4.1

The t
temp
temp

docu
thernt\l conductivity shallbe'determined at the mean temperature for which the value is 1

8.4.2

Cellul
foraj

8.4.3

CIIICIIL.

the natural skin of the material forms an integral part of the product in its end usq
hall not be removed prior to the determination of the density. For those materials
', lamination or coating, the density shall be determined for the core materialafter r¢g
I, lamination or coating.

Compressive strength

ompressive strength or the compressive stress at 10 % deformation or yield, whic
shall be determined in accordance with ISO 844. Speciniens shall be tested with
ral to the final product, surface facing, lamination or coating, unless surface irregulaj
Ual of such surfaces for uniform loading.

bmpressive strength shall be measured in the dire€tion normal to the surface of the |
Thermal conductivity

General

hermal conductivity shall be détermined in accordance with ISO 8301 or ISO 83(
erature of either 23 °C or 10 °C. Thermal-conductivity values measured at one of
bratures may be used to calculate the mean value for the other temperature on t
ented thermal conductivity versus mean temperature relationship. In cases of

Initial thermal,conductivity

ar plastic institation manufactured with the intent to not retain a blowing agent, ot
period longér than 180 days shall be tested after conditioning for a minimum period

FKong-term thermal resistance

, the surface
with surface
moving such

hever occurs
natural skin
[ities require

board.

2 at a mean
these mean
he basis of a
dispute, the
eported.

her than air,
bf 28 days.

All ce

lular plastic iInsulation manutractured with the intent to retain a blowing agent, othe

r than air, for

a period longer than 180 days shall have the long-term thermal resistance determined in accordance
with ISO 11561. When measuring the thermal resistance, the temperature difference across the
specimen shall be 23 °C.

8.5

Dimensional stability

Dimensional stability shall be determined at 70 °C for 48 h in accordance with ISO 2796, except that
the thickness of the test specimen shall be equal to the thickness of the board as sold. Surface skins or
facings shall not be removed.
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8.6 Compressive creep at elevated temperature

8.6.1 Compressive creep after 48 h at 20 kPa and 80 °C shall be determined in accordance with
ISO 7616 or ISO 7850, except that the specimen dimensions shall be (50 # 1) mm x (50 * 1) mm x the
thickness of the board as sold. Surface skins or facings shall not be removed. If the product thickness is
greater than 50 mm, the specimen shall be a cube with the side dimensions equal to the thickness.

The specimens shall be subjected to a load of 20 kPa in an atmosphere conforming to the requirements
of ISO 291. After 48 h, the test specimens shall be subjected to a temperature of 80 °C under the same
load for an additional 48 h. The differences in compressive deformation between each of the two time
periods shall be reported.

8.6.2 Compressive creep after 7 days at 40 kPa and 70 °C shall be determined in accordancg with
ISO 7616 or [SO 7850, except that the specimen dimensions shall be (50 + 1) mm x (50 £1)'mm| x the
thickness of the board as sold. Surface skins or facings shall not be removed. If the prodtict thickness is
greater than p0 mm, the specimen shall be a cube with the side dimensions equal to théthickness. Except
for the differgnces in load and temperature, the procedure is the same as in 8.6.1.

8.7 Waten vapour permeability

Water vapoufr permeability shall be determined in accordance with ISO/4663 under one of the follpwing
sets of test conditions:

a) 38°C/0 ¥ to 88,5 % RH;
b) 23°C/0 % to 50 % RH.

8.8 Waten absorption

Water absorption shall be determined in accordance*with ISO 2896.

8.9 Bending load at break

Bending load at break shall be determined'in accordance with ISO 1209-1, except that the test spegimen
shall be 250 mm x 100 mm x 20 mm thick, the distance between the specimen supports shall be 2000 mm
and the speef of the loading edge(Shall be 50 mm/min.

9 Conformity control

For the purppses of sampling and conformity control, the procedures described in ISO 12576-1 shall be
applied except as amernded for the purposes of this document in Annex A.

10 Labellingand markingofproducts — |

Rigid cellular materials used in the thermal insulation of buildings shall be delivered with the following
information marked on the product or included in or on the package:

a) the product trade name and manufacturer’s name;

b) the production code, including the lot number and location of manufacturing of the finished
product;

c) the type of product and category, for example EPS cat. II B;
d) the type of facing, if any;

e) thenominal length, width and thickness of the boards and the number of boards in each package;

6 © ISO 2018 - All rights reserved
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additional marking as required by national regulations of countries where the product is to be
used, e.g. declared and/or design A- or R-values, burning behaviour and health/safety information;

areference to this document.

11 Reporting requirements

The test report summary shall include the following information:

a)
b)

g)

h)

areference to this document;

the type of product (EPS, XPS, PUR, PF) and other description such as the presence
facings;

the nominal size of product sold;

the physical-property requirement category and subcategory against which th
being tested;

the test conditions used if a choice of conditions is permitted,(such as with thermal
ahd water vapour permeability);

aphy deviation from or additions to the requirements:of document, as agreed uj
purchaser and supplier;

o)

complete listing of all test results and a comparison with the requirements of this da

Table 3 — Required properties of EPS used for thermal insulation of buildij

and type of

b product is

conductivity

on between

cument.

gs

Category (see 5.1) and subcategory (see 5.2)
Property Unit I II III Test method
A B A B C
Density (min.)a kg/m3 15 20 20 30 30 30 |I§0845
Compressive strength or
compfressive stress at 10 % kPa 50 100 | 100 150 150 150 |IS0 844
deformation or yield (ming
Initiall thermal conductivity
(max
10 °C mean/28 days min. mW/(m-K) 37 34 37 28 32 37 |10 8301 or
1§0 8302
or
23 °C nfean/28 days min. mW/(m-K) 39 36 39 29 34 39
Dimehsignal (‘hangn after48h [/ g g 5 g g LY 190 2796
at 70 °C (max.) as modified in
8.5
Compressive creep (max.) % — 5 5 — — — |ISO 7616 or
after 48 h at 80 °C under ISO 7850
20 kPa load as modified in
8.6.1
Compressive creep (max.) % — — — 5 5 5 ISO 7616 or
after 7 days at 70 °C under ISO 7850
40 kPa load as modified in
8.6.2
a  Density is optional in a country that has established a system of class identification.
b Aspecific limiting value (maximum or minimum, depending on the application) may be selected by agreement between
purchaser and supplier.
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Table 3 (continued)

Category (see 5.1) and subcategory (see 5.2)
Property Unit I 11 II1 Test method
A | B | A | B C
Water vapour permeabilityb ISO 1663
23°C/0 % to 50 % RH ng/(Pa:sm) | 9,5to 4,5t00,5 2,0to0 0,5 4,5 to
3,5 1,0
Water absorption (max.) % by 6 4 4 2 2 2 ISO 2896
volume
Bending load[at break (min.) N 15 25 25 35 35 35 [ISO 120911 as
modifiedin 8.9
a  Density isjoptional in a country that has established a system of class identification.
b Aspecific limiting value (maximum or minimum, depending on the application) may be selected by agreement befween
purchaser andfsupplier.
Table 4 — Properties of XPS used for thermal insulation of buiildings
Category (see 5.1) and subcategory (see 5.2)
Property Unit I II I Test method
A B A B C
Density (minj)a kg/m3 25 30 30 39 40 45 |ISO 845
Compressive strength or kPa 150 250 | 250 350 450 550
compressive ptress at 10 % [SO 844
deformation ¢r yield (min.)
Initial thermpl conductivi-
ty (max.)
10 °C mean/28 days min. | mW/(m-K) 25 25 25 25 25 25 |1SO 8301 or
1SO 8302
or
23 °Cmeanf28 days min. | mW/(m-K) 26 26 26 26 26 26
Long-term thermal resist- (m2-K)/W As declared by manufacturer [SO 11561
ance (min.)
Dimensional fhange after % 5 5 5 5 5 5 ISO 2796
48 h at 70 °C [max.) as modified[in 8.5
Compressive [creep (max.) % — — — — — — [SO 7616 or
after 48 h at $0 °C under [SO 7850
20 kPaload as modified|in
8.6.1
Compressive [creep\(ihax.) % 5 5 5 5 5 5 ISO 7616 or
after 7 days :1'( 70,°C under ISO 7850
40 kPaload as-medifiedlin
8.6.2
Water vapour permeabilityb ISO 1663
23°C/0 % to 50 % RH ng/ 2,0to1,5| 2,0to1,5 2,0to 1,5 2,0to
(Pa-s'm) 1,5
Water absorption (max.) % by 1 1 1 1 1 1 ISO 2896
volume
Bending load at break (min.) N 35 35 35 35 35 35 |ISO1209-1as
modified in 8.9

purchaser and

supplier.

a  Density is optional in a country that has established a system of class identification.

b Aspecific limiting value (maximum or minimum, depending on the application) may be selected by agreement between

© ISO 2018 - All rights reserved
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Table 5 — Properties of PUR used for thermal insulation of buildings

Category (see 5.1) and subcategory
) _ (see 5.2)
Properties Unit I I I Test method
A B A B A B
Density (min.)a kg/m3 25 25 30 30 30 30 |ISO 845
Compressive strength or
compressive stress at 10 % kPa 80 80 100 100 150 | 150 |ISO 844
deformation or yield (min.)
Initiaf-ehermatconduetivity
(max
10 °C mean/28 days min. mW/(m-K) — — 22 — 22 — ~NSO 8801 or
1SO 8802
or
23 °C mean/28 days min. mW/m-K 24 29 24 29 24 29
Long{term thermal resistance | (m2-K)/W As declared by manufacturer ISO 11561
(min.
Dimepsional change after 48 h % 5 5 5 5 5 5 |ISO 2796 as mod-
at 70 PC (max.) ified
in 8.5
Comyressive creep (max.) after % — — 5 5 — — |ISO 7616 or
48 h 3t 80 °C under 20 kPa load ISO 7850
as modified in 8.6.1
Compressive creep (max.) % — —X — — 5 5 |ISO 7616 or
after|7 days at 70 °C under ISO 7850
40 kHa load as mddified in
8.6.2
Water vapour permeability ISO 1663
23°C/0 % to 50 % RH ng/(Pa-s:n1) 6,5 6,5 6,5
Watef absorption (max.) % by 4 4 4 4 3 3 |ISO 2896
volume
Bend]ng load at break (min.) N 15 15 25 25 35 35 |ISO 1209-1 as
modified in 8.9
a  Dnsity is optional in a ecountry that has established a system of class identification.

© ISO 2018 - All rights reserved 9
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Table 6 — Properties of PF used for thermal insulation of buildings

Category (see 5.1) and subcategory

_ ) (see 5.2)
Properties Unit I I I Test method
A B A B A

Density (min.)a kg/m3 30 30 40 40 60 ISO 845
Compressive strength or
compressive stress at 10 % kPa 60 60 100 100 250 ISO 844
deformation or yield (min.)
Initial thermat-eonduetivity
(max.)

10 °C mean/28 days min. mW/(m:K) | 20 35 20 35 37 [SO 83010 1SO $302

or

23 °C mean/28 days min. mW/m-K 22 37 22 37 39
Long-term thermal resistance | (m2-K)/W As declared by manufacturer ISO 11561
(min.)
Dimensional thange after 48 h % 2 2 2 2 2 ISO 2796 as modjfied
at 70 °C (max}) in 8.5
Compressive [creep (max.) after % — — 5 5 — ISO 7616 or ISO 1850
48 h at 80 °C pinder 20 kPa load as modified in 8.p.1
Compressive|creep (max.) % — — — NF 5 ISO 7616 or ISO 1850
after 7 days 4t 70 °C under as modified in 8.p.2
40 kPa load
Water vapour permeabilityb ISO 1663

23°C/0% tp 50 % RH ng/(Pa-s-m) 12to 1,5 6,5t00,5 6,5t00,5
Water absorgtion (max.) % by 4 4 4 ISO 2896

volume

Bending load|at break (min.) N 15 15 25 25 35 ISO 1209-1 as m¢di-

fied in 8.9

a  Density is

b Aspecific
purchaser and

supplier.

optional in a country that has established a system of class identification.

imiting value (maximum or mihimum, depending on the application) may be selected by agreement be

tween

10
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