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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 88 "Thermal insulating
materials and products", the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by March 2002, and conflicting national standards shall be
withdrawn at the latest by March 2002.

This European Standard is one of a series of standards which specify test methods for determining
dimensions and properties of thermal insulating materials and products. It supports a series of product
standards for thermal insulating materials and products which derive from the Council Directive of 21
December 1988 on the approximation of laws, regulations and administrative provisions of the Member
States relating to construction products (Directive 89/106/EEC) through the consideration of the essential
requirements.

This European Standard has been prepared for products used to insulate building equipment and
industrial installations, but it may also be applied to products used in other areas.

No existing European Standard is superseded.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and the United Kingdom.
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1  Scope

This European Standard specifies the equipment and procedures for determining the coefficient of linear
thermal expansion. The standard is applicable to thermal insulating products within the temperature range
- 196 �C to 850 �C, subject to the possible temperature limitation of the test specimens. It shall not be
used for products which during the test experience dimensional changes due to the loss of hydration
water or which undergo other phase changes.

NOTE   Because of its small dimensions the test specimen should be carefully selected to be representative of the
product being tested.

2  Normative references

This European Standard incorporates, by dated or undated reference, provisions from other publica-tions.
These normative references are cited at the appropriate places in the text, and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications
apply to this European Standard only when incorporated in it by amendment or revision. For undated
references the latest edition of the publication referred to applies (including amendments).

EN 12085, Thermal insulating products for building applications – Determination of linear dimensions of
test specimens.

3  Terms and definitions

For the purpose of this European Standard, the following terms and definitions apply:

3.1
linear thermal expansion
reversible changes in the length of a product resulting from a change in temperature

3.2
mean coefficient of linear thermal expansion �m between different temperatures
reversible change in length divided by the length at the reference temperature and the temperature
difference between the test temperatures

3.3
coefficient of thermal expansion �t at the temperature T
limit value of �m as the higher temperature approaches the lower temperature (see Figure 1)

NOTE   The definition of �m and �t assumes that the function giving the length variation in relation to the temperature
variation is continuous. This excludes the use of the mean coefficient of linear thermal expansion �m when the test
specimen experiences physical change due to change of phase, eg. recrystallisation or loss of water of hydration.
The curve giving the length variation as a function of the temperature variation can be reported but the mean
coefficient of thermal expansion should not be calculated for parts of the curve which are not continuous.
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Key
a Temperature

1 ---- The mean coefficient of thermal expansion between T1 and T2 is illustrated by the gradient of the
dotted line between the points A and B

2 The coefficient of thermal expansion at T is illustrated by the gradient of the tangent at point C

Figure 1 - The relative length variation as a function of temperature

4  Principle

The changes of a product’s linear dimensions, as its temperature is changed, are measured and
characterised. It shall be done in a continuous way when the full curve over a temperature range is needed
or only at two specified temperatures if only a mean coefficient of linear thermal expansion between these
temperatures is needed.

5  Apparatus

5.1  Dilatometer

Any dilatometer with appropriate dimensions and suitable for the temperature range (see Figure 2).

NOTE   The usual dilatometers are of the tube or rod type, fabricated of high purity vitreous silica. Modern dilatometers
incorporate the essential features described below.

5.2  Micrometer caliper

A caliper with micrometer indication permitting direct reading of the test specimen lengths at different
temperatures. The accuracy of these measurements shall be such that consecutive measurements at the
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same temperature are determined to 2 � 10-4 � l0 for the length and to 2 � 10-5 � l0 for the length variations.

5.3  Electrical furnace

For high temperatures, an electrical furnace, capable of maintaining the mean temperature of the test
specimen to within ± 2 K of the desired test temperature and the maximum and minimum temperature of the
test specimen to within ± 2 K.

The electrical furnace shall be capable of limiting the rate of temperature change to 1 �C/min during the
change from one test temperature to another.

5.4  Test chamber

For low and cryogenic temperatures, a test chamber, capable of maintaining the mean temperature of the
test specimen to within ± 1 K of the desired test temperature and the maximum and minimum tempera-
ture of the test specimen to within ± 1 K.

The test chamber shall be capable of limiting the rate of temperature change to 1 �C/min during the
change from one test temperature to another.

5.5  Temperature - measuring instruments

Calibrated thermocouples suitable for the temperature needed for the test with an accuracy of ± 0,5 K
from -196 �C to + 200 �C, ± 1 K from 200 �C to 500 �C and ± 2 K from 500 �C to 850 �C.

The thermocouples are connected to a continous recording device. If only the mean coefficient of linear
thermal expansion �m between two temperatures is needed, the measurements shall only be carried out
at these temperatures.

NOTE   Devices which are normally used for the simultaneous recording of the length variation and the temperature,

provide a curve of  
l

��
 

0

as a function of T2 - T1.
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5.6  Equipment to prepare the test specimen

Suitable saw or thin walled steel tube to prepare the test specimen.

Key
1  Micrometer screw
2  Thermostat
3  Push-rod
4  Protective tube
5  Furnace
6  Test specimen
7  Linear variable differential transducer
8  Test specimen carrier
9  Thermocouple

Figure 2 - Typical example of a dilatometer6  Test specimens

6.1  Dimensions of test specimens

The dimensions shall be appropriate for the dimensions of the dilatometer and suitable for the test
material.

Dimensions of the test specimens shall be as specified in the relevant product standard.

NOTE 1   In the absence of a product standard the dimensions of test specimens may be agreed between parties.

NOTE 2   Typical test specimens have a length of (50 ± 1) mm with square cross section of (10 ± 1) mm or a
diameter of (10 ± 1) mm. Smaller or larger dimensions are acceptable, but the user of the standard should be aware
that too short test specimens give a loss of sensitivity while too long test specimens may be subjected to axial
temperature differences or physical deformation such as creep or elastic strain rates.

The tolerance on parallelism and flatness between the two faces of the test specimen used for the length
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