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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 18097:2022(E)

Thermal insulating products for building equipment and
industrial installations — Determination of maximum
service temperature

1 Scope

This| document specifies the equipment and procedures for determining the maxinfum service
tempgerature of flat insulation products. It is applicable to thermal insulating products:

2 Normative references

The following documents are referred to in the text in such a way that-some or all of their content
constitutes requirements of this document. For dated references, only-the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

[SO §725-2:2019, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
metHhod for the determination of repeatability and reproducibility of a standard measurement method

ISO 1884-1, Glass — Viscosity and viscometric fixed points.>>Part 1: Principles for determinling viscosity
and yiscometric fixed points

ISO 1884-7, Glass — Viscosity and viscometric fixed points — Part 7: Determination of annealing point and
straip point by beam bending

ISO 16544, Thermal insulating products for building applications — Conditioning to moisturg equilibrium
undey specified temperature and humiditydenditions

ISO 49466, Thermal insulating producéts for building applications — Determination of thicknefs
ISO 49768, Thermal insulating pfeducts for building applications — Determination of linear dimensions of
test §pecimens

3 Terms and definitions

For the purposes®fthis document, the following terms and definitions apply.

[SO dnd IEC maintain terminology databases for use in standardization at the following addresses:

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

inPasemhl ~ 3 111 Ll g L/ 1 - - /
—_— LU LEICCLIUPCUIA. AvdlldDIC dU HHLLPS. // W W W.EIEL LI UOPEUIL. UL 5/

3.1

maximum service temperature

highest temperature at which the thermal insulation product, when installed at the recommended
thickness in a given application, continues to function within specified limits of performance

Note 1 to entry: The required performance may be in the areas of dimensional stability, thermal properties
and mechanical properties as well as changes in appearance and resistance against creation of hazards such as
internal self-heating (see Annexes A and C and possible requirements in the relevant product standard).

Note 2 to entry: In the present test procedure, which is used as a reference, the test specimen is exposed to
a temperature difference going from ambient to the maximum service temperature. This may not reflect the
actual application conditions when products are exposed to different temperatures on the two main faces, e.g. in
multilayer systems or for faced products where the facing may limit the maximum service temperature.

©1S0 2022 - All rights reserved 1
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[SOURCE: IS

:2022(E)

09229:2020, 3.6.9.1, modified — Notes 1 and 2 to entry have been added.]

4 Principle

The thickness, length and width shall be measured after one-sided heat treatment for a specified time
period, at the maximum service temperature, achieved using a specified rate of temperature increase.
The thickness of the test specimen is measured during heat treatment, and the length and width only
after cooling to ambient temperature.

NOTE

The procedure can be an iterative process.
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the nearest £1 % in centigrade but not less than *1 °C, which are placed within grooves on the hot plate.
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Dimensions in millimetres
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1  device for measuring thickness, 5 hotplate
¢.g. electromechanical device
st specimen 6  thermocouple
I;‘essure plate 7  small'gap

¢dge insulation

Figure 1 — Example of an apparatus for determining maximum service temperjature

6 Test specimens
6.1 | Dimensions of test specimens

6.1.1 Length and width

Test kpecimens shall be cut)as squares or cylinders (as appropriate) and the cross-section|dimensions
shallfbe as follows:

100 ;nm x 100 mm, {or diameter 100 mm); or
150 mm x 150 mm (or diameter 150 mm); or

200 mmx\200 mm (or diameter 200 mm); or

300 mm’x 300 mm (or diameter 300 mm)

The length and width or diameter shall be as specified in the relevant product standard or in Annexes A
to D.

6.1.2 Thickness
The thickness shall be (100 + 5) mm prepared by slicing if needed.

NOTE1 Intheabsence ofa productstandard or any other international technical specification, the dimensions
can be agreed between parties.

NOTE 2  Testing can be performed on multilayer systems to simulate the conditions existing in the application.

©1S0 2022 - All rights reserved 3
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6.2 Number of test specimens

The number of test specimens shall be as specified in the relevant product standard. If the number is
not specified, then at least three test specimens shall be used.

NOTE In the absence of a product standard or any other international technical specification the number of
test specimens can be agreed between parties.

6.3 Conditioning of test specimens

The test specimens shall be stored for at least 6 h at (23 + 5) °C. In case of dispute, they shall be stored

at (23 % 2) Cama 56 Q) ve ummiaity for <o dard
or atleast 24 h.

In tropical ¢limates, different conditioning and testing conditions can be relevant. In this’ casg, the
conditions shall be (27 £ 5) °C and (65 * 5) % relative humidity.

7 Procedure

7.1 Test ¢onditions

The initial temperature of the test specimen and the hot plate shall be{(23 * 5) °C.

In tropical climates, different conditioning and testing conditions can be relevant. In this case the ipitial
temperatur¢ of the test specimen and the hot plate shall be (27.£'5) °C.

7.2 Test procedure

Measure th¢ length and width of the test specimen, l;,’b;, (or diameter) in accordance with ISO 29768,
read to the pearest 0,5 mm.

Measure the¢ thickness of the test specimen dj, in accordance with ISO 29466 using the load spegified
in the relevgnt product standard.

Install the t¢st specimen in the apparatys ensuring contact between the test specimen and the hot plate.
Load the tedt specimen with a pressure of 500 Pa and record the thickness, d;, to the nearest 0,1 mm.
NOTE Fqr polyethylene foam'and flexible elastomeric foam products, see Annex D.

Heat the tes|t specimen ysing a temperature rate of increase of 50 °C/h or 300 °C/h, as specified ip the
relevant prdduct standatd or Annexes A to D.

Maintain thie temperature of the hot side, at the expected maximum service temperature, for |72 h
within *2 9% of this temperature or +10 °C, whichever is smaller.

Record the thickness continuously during the test and at the end of the 72 h period, d,, to the nearest
0,1 mm.

Cool the test specimen in the equipment to a temperature of < 35 °C and remeasure the thickness, d;,
to the nearest 0,1 mm, unless otherwise specified in the relevant product standard or Annexes A to D.

Take the test specimen from the apparatus and remeasure the length, I,, and the width, b,, (or diameter)
of the test specimen as before, to the nearest 0,5 mm.

In the case of non-rectangular edges, this shall be taken into account when measuring I, and b, (or
diameter).

Examine the test specimen visually and note any changes caused by the test.

© IS0 2022 - All rights reserved
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If the relevant product standard or Annexes A to D specifies additional requirements, the observations
and/or tests shall be performed accordingly.

Repeat the test procedure for the other test specimens.

8 Calculation and expression of results

8.1 Thickness deformation versus time

The curves thickness deformation versus time and temperature versus time recorded during testing
shall[be given. An exampie 15 shown in Figure Z.

8.2 | Dimensional changes

Calctyilate the dimensional changes of thickness, Agy, length, Ag), and width, Ag dinpercentage, using the
following equations:

d -dl

Aey =100x 227 (1

Ae, =100x 2711 (2)
Ih

Aey, =100x 227b1 (3
b1

where

4, is the measured thickness installed before heating, in millimetres;

q, is the measured thickness installed after the 72 h at constant temperature, in millimetres;

q3 is the measured thickness after cooling down to a temperature of < 35 °C, in millimetres;

l, by are the measured length and width before heating, in millimetres;

L, b, arethe measured length and width after the 72 h at constant temperature and after cooling
down, in‘@aillimetres.

In case of circulaf test specimens, the diameter/diameter change is calculated instead of length and
width. Formulay(2) can be used by inserting diameter instead of length.

If th¢ dimensional change in thickness is larger by using d; instead of d, in Formula (1), this thickness
shalllbe-used in the calculation of the test result.

Calculate the test result as the mean values of dimensional changes, Agy, Ag), Agy , as a percentage
rounded to the nearest 0,5 % from the test results of the individual test specimens.

If the change in the mean value (test result) for any of the dimensions exceeds the value specified in
the relevant product standard, the test shall be repeated at a lower temperature until the dimensional
changes are smaller than or equal to the specified value. This temperature is then considered as the
maximum service temperature (see Figure 3), providing that the requirements given in 8.3 and 8.4 are
also fulfilled.

The steps in centigrade for the indication of the maximum service temperature shall be as specified in
the relevant product standard or in Annexes A to D. If the steps are not specified, the maximum service

© IS0 2022 - All rights reserved 5
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temperature shall be declared in steps of not less than 5 °C for temperatures up to 100 °C and in steps of
not less than 10 °C for temperatures above 100 °C.

NOTE It is possible that results will not be comparable for a product tested at different thicknesses and/or
different loads.

8.3 Additional tests and/or observations
The result of the visual examination shall be noted.

If a relevant annex (see Annexes A to D) and/or the relevant product standard specifies additional

3 ) 1 ) a1 L 1 A 1 111 g | . 1
requiremengs;tnecarcturationsant; or ooser vattons - sirair o Irotea acCoragry-

8.4 Interpal self-heating

Evidence of|internal self-heating is found when the test specimen temperature at any-time during the
test exceedq the temperature of the hot plate.

The test progcedure is described in the relevant Annexes A to D.

Agy 9y
/ Sl
0 —
/
. , Ay

-10 I'

0 24 48 72

Key

1 period of he€ating

2 period of testing

Agy change in thickness in percentage
Uy temperature of the hot plate in °C
t  time in hours

Figure 2 — Example of hot plate temperature and thickness change versus time curves
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Agd

o
Q

Key
1 maximum change of thickness according to the relevant prgdiict standard in percentage
2 maximum service temperature in °C

Aey ¢hange in thickness in percentage

9y temperature of the hot plate in °C

Figure 3 — Example of determination of the maximum service temperature (after 72 h)

9 Accuracy of measurement

An interlaboratory test was.performed with ten pieces of equipment from seven laboratories. Two
products were tested.

The results, analysed-according to ISO 5725-2:2019, are given in Table 1.

Table 1 — Relative change of thickness at a chosen temperature
(equipment verification in comparative testing)

Temperature levels used 340 and 690
°C °C
Estimate of repeatability standard deviation s, 0,1%
95 % repeatability limit 0,4 %
Estimate of reproducibility standard deviation sy 0,3 %
95 % reproducibility limit 09 %

All values given in Table 1 are expressed in percentage of the test specimen thickness.
The above-mentioned terms shall be applied as described in ISO 5725-2:2019.
Bias cannot be determined in this test method as there is not any accepted reference material for it.

NOTE The choice of products was made to get a wide range of temperatures and also test a worst-case
situation (for the most complicated test specimen preparation, see Figure A.1).

©1S0 2022 - All rights reserved 7
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10 Test report

The test report shall include the following information:

a) reference to this document, i.e. ISO 18097:2022;

b) productidentification

1y
2)
3)
4)
5)
6)

product name, factory, manufacturer or supplier;

production code number;

typ

E Of product;

packaging;

forin in which the product arrived at the laboratory;

oth

er information as appropriate, e.g. nominal dimensions, nominal density;

c) testprofcedure

1y
2)
3)
4)
5)
6)
7)
8)
9)

pre

Ltest history and sampling, e.g. who sampled and where;

conditioning;

conditioning and testing conditions in tropical climates, ifapplicable;

ifa

dat

y deviation from Clauses 6 and 7;

b of testing;

dimlensions and number of test specimens;

cho

sen temperature increase rate;

general information relating to the test;

eve

hts which can have affected the results;

Information|about the apparatus,andidentity of the technician should be available in the laborator
it need not He recorded in the nepeort.

d) results

1y
2)

3)
4)
5)

all i

dividual.curve deformations and temperature versus time;

allindividual values and the mean values of the dimensional changes. Note whether dimens
chapges.are shrinkage or expansion;

y but

jonal

all individual values and the mean value of the maximum Service temperature;

not

e the visual evaluation;

additional results as specified in Annexes A to D or the relevant product standard or any other
international technical specification.

© IS0 2022 - All rights reserved
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Annex A
(normative)

Modifications of and additions to the general test method for

mineral wool products

General
the following clauses.

Test specimens

|l Conditioning of test specimens

hineral wool products, the test method described in this document shall be modified iff accordance

For yired mats, the wire and the stitching are removed beferé-testing. Any existing profile on the

surfdce of boards shall be cut off. Facings are not removed.

A.2.2 Dimensions of test specimens

Test

(necgssary for thicknesses (d,) other than 100, mm to obtain the thickness of 100 mm un

spec

unsliced test specimen.

A3

A.3.

The {

The test load shall be)500 Pa. If necessary, the test load shall be reduced stepwise to 250 Pa
re that the thickness (d,) is at least 95 % of the thickness (d,)) and the load used shall ble declared.

ensu

For dgpecial.applications, different test loads may be agreed between parties and shall be d
thichness {#;) shall be measured under the agreed load.

A.3.2—TFest i.‘li‘uucdui‘c

specimens may be prepared by slicing or layering to obtain the thickness (d;) of (1

fied in the relevant product standard). If slicing, the density of the test specimen shall

Procedure

| Test conditions

DO £ 5) mm
der the load
be as for the

est shall be started atan initial temperature of the test specimen and the hot plate between 20 °C
and 50 °C. In case of dispute the test shall be started at (23 + 5) °C, in tropical climates (27

L 5) °C.

or 100 Pa to

bclared. The

Measure dimensional changes in thickness only.

For wired mats, where d; is larger than the thickness d, the test specimen shall be compressed to
thickness d, by using the equipment shown in Figure A.1. In this way, any expansion in the thickness
during testing is avoided.

Heat

the test specimen using a temperature rate of increase of 300 °C/h.

The thickness, ds, after cooling the test specimen down to a temperature of less than 35 °C need not be
measured.

©ISO
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Dimensions in millimetres
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Figure A

A.4 Addi

After the n
vertically th
has deteriof
shall be rep

If failure ocq

NOTE Any organic binder present is likely to have been removed from parts of the test specimen that
ut-250 °C. This in itself does not impair the thermal performance of the product and is not a ca

exceeded abg

ate

.1 — Example of an apparatus for determining maximum service temperature for
wireed mats

tional tests and/or observations

easurement of d, amd cooling down, remove the test specimen, cut the test spec
rough the centre and examine visually the cut edges to establish if the fibrous stru
ated. If cavities have been formed or if the test specimen has visually collapsed, ther
brted as evidence of failure.

6

>() /.
5

=50

thermocouple

additional .thérmocouple for testing for inf
self-heating (A.5)

small gap
test.specimen

thickness of the test specimen

urs, thetest shall be repeated at a lower temperature.

failure in the

test

ernal

imen
rture
this

have
1se of

A.5 Test for internal self-heating

If required, the test for internal self-heating has to be carried out. For that purpose, an additional
thermocouple shall be installed at half the thickness of the test specimen (see Figure A.1, key 6.1). The
temperature J; /,, in the middle of the thickness of the test specimen below the device for measuring
the thickness, during the test of the maximum service temperature should not exceed the temperature
of the heated plate 9y;. The appraisal of the test results is carried out according to Figure A.2 a) to c).

10
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The test has failed if 9, ,, > 0y [Figure A.2 c) extensive internal self-heating]. If failure occurs, the test
shall be repeated at a lower temperature.

NOTE Ideally, the thermocouple should be moved to the centre along the isotherm at the 50 % thickness
level. If the thermocouple is placed at the 50 % level directly vertically from the centre of the top of the test
specimen a deviation of up to 20 °C can be found. This difference between vertically and horizontally placing
is normally not critical as the aim is only to determine a possible exothermic reaction. In case of dispute, the
thermocouple should be moved to the centre along the isotherm at the 50 % thickness level.

T T
Iy
/' 9172
t t
a) No internal self-heating b) Mindrjamount of internal self-heating
0172 <9y 01/, <y
T
t
c) Extensive internal self-heating
012>y
Key
T temperature in °C
t gime

Figure A.2 — Typical temperature profiles during the test for the internal self-heating versus
time

©1S0 2022 - All rights reserved 11
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Annex B
(normative)

Modifications of and additions to the general test method for
cellular glass products

B.1 Gendral

For cellular glass products, the test method described in this document shall be modified in accordance
with the following clauses.

B.2 Apparatus

The edge ingulation shall be at least 100 mm wide.

B.3 Test specimens

B.3.1 Conditioning of test specimens

Facings are pot removed.

B.3.2 Dimensions of test specimens

The test specimens shall have dimensions of 150 mm x 150 mm.

B.4 Test procedure

Heat the tesf specimens using a température rate of increase of 50 °C/h.

B.5 Additional tests and/or observations

B.5.1 Observations

After the measurenient of d, and cooling down to a temperature lower than 35 °C, remove thq test
specimen anpd examine it visually. If cavities have been formed or if the test specimen has visually
collapsed, then'this shall be reported as evidence of failure.

If failure occurs the test shall be repeated at a lower temperature.

NOTE Discoloration is a normal phenomenon at temperatures in excess of 250 °C. This in itself does not
impair the thermal performance of the product and is not a cause of failure in the test.

B.5.2 Additional tests

Determine the strain point of the glass in accordance with ISO 7884-1 and ISO 7884-7.

12 © IS0 2022 - All rights reserved
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Annex C
(normative)

Modifications of and additions to the general test method for

phenolic foam products

C1

For g
with

C.2
C.2.]
The {

C.2.]
The
(23 4
C.3

Duri
mani

C.4
If re

thermocouple shall be'installed at half the thickness of the test specimen (see Figure A.1, |

temp]
the t
of th
test |
be rd

General
henolic foam products, the test method described in this document shall be modified in

the following clauses.

Test specimens

| Dimensions of test specimens

est specimens shall be square with dimensions of 100 mm*100 mm.

. Conditioning of test specimens

test specimens shall be conditioned in accordangé with ISO 16544 at (70 + 2) °C
2)°Cand (50 £ 5) % relative humidity prior to test.

Test procedure

hg the test, the test specimens . shall be heated at a temperature rate of 50 °C/
[facturer's claimed maximum sérvice temperature.

Additional tests and /or observations

quired, the test for.internal self-heating has to be carried out. For that purpose, a

erature 9, ,, imthe middle of the thickness of the test specimen below the device fo
hickness, dufing the test of the maximum service temperature should not exceed the
p heated plate 9y The appraisal of the test results is carried out according to Figure C.1
nas failedvif 9, , > 9y [Figure C.1 c) extensive internal self-heating]. If failure occurs, 4
peatéd-at a lower temperature.

Ideally-the thermocouple should be moved to the centre along the isotherm at the 50 % thi

accordance

and then at

h up to the

h additional
tey 6.1). The
 measuring
emperature
a) toc). The
he test shall

rkness level.

If the thermocouple is placed at the 50 % level directly vertically from the centre of the top of the test
specimen, a deviation of up to 20 °C can be found. This difference between vertically and horizontally
placing is normally not critical as the aim is only to determine a possible exothermic reaction. In case of
dispute, the thermocouple should be moved to the centre along the isotherm at the 50 % thickness level.
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