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National foreword

This British Standard is the official English language version of

EN 821-3:2005. It supersedes DD ENV 821-3:1994 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
RPI/13, Advanced technical ceramics, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”,
or by using the “Search” facility of the BSI Electronic Catalogue or of
British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 18, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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This European Standard was approved by CEN on 9 December 2004.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.
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Foreword

This document (EN 821-3:2005) has been prepared by Technical Committee CEN/TC 184 “Advanced
technical ceramics”, the secretariat of which is held by BSI.

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text or by endorsement, at the latest by August 2005, and conflicting national standards shall be withdrawn at
the latest by August 2005.

EN 821 Advanced technical ceramics — Monolithic ceramics - Thermo-physical properties consists of the
following parts:

Part 1: Determination of thermal expansion
Part 2: Determination of thermal diffusivity by the laser flash (or heat pulse) method

Part 3: Determination of specific heat capacity

This document supersedes ENV 821-3:1993

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

This document specifies two methods for the determination of specific heat capacity of advanced monolithic
technical ceramic materials based on drop calorimetry (Method A) and differential scanning calorimetry (DSC,
Method B) over a temperature range from room temperature upwards, depending on the design of the
equipment.

NOTE 1 The methods described apply in the case of test materials free from phase transformations, annealing effects or
partial melting. If any such effect occurs in a material over the temperature range of the test, spurious results will be
obtained unless the data are carefully analysed. In such cases it is usually necessary to conduct repeat tests at a number
of temperatures close to the discontinuity, in order to estimate correctly its contribution to the apparent heat capacity.

NOTE 2 Care should be exercised in both methods over the selection of the cell or crucible material and in the
selection of the test atmosphere, especially at high temperatures. Test pieces can react with the crucible or the
atmosphere, leading to spurious results. In general, an awareness of such problems should be maintained at all times.
Especially with regard to Method B, awareness should also be maintained of radiation effects at temperatures above
1000 °C, and of the reproducibility of the output signal.

2 Normative references
The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

N 60584-1|, Thermocouples Part 1: Reference tables

N 60584-2, Thermocouples Part 2: Tolerances

(EDN ISO/IEC 17025: 2000, General requirements for the competence of testing and calibration laboratories
SO/IEC 17025:1999)

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

31
enthalpy, AH
heat content of an object in joules released or absorbed as a result of a temperature change.

3.2

specific heat capacity, ¢,

amount of heat (q) in joules required to raise the temperature of a 1 g mass by 1 °C at temperature T at
constant pressure, in accordance with the equation

dq 1 dQ
Cp == (1)
dT m dT
where Q is the total heat required for a test piece of mass m.
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3.3

mean specific heat capacity, ¢,

amount of heat (q) required to raise the temperature of a 1 g mass from temperature T; to temperature T,
divided by the temperature interval in degrees Celsius at constant pressure, i.e:

—_qT,—>T:) _ AT, —>T:) . AH
Cp — - -
T:-T, m(T>-T;)  m(T>-T;)

()

34
calorimeter
device for measuring the amount of heat input to or output from a test piece.

3.5

drop calorimeter

calorimeter into which a test piece at initially high temperature is dropped and allowed to cool, and the total
heat content (enthalpy) of the test piece is measured as a temperature rise or other parameter in the
calorimeter.

3.6

differential scanning calorimeter

device in which the difference in energy input into a test piece and into a calibrant may be measured as a
function of temperature while subjected to a temperature controlled heating or cooling schedule. This
difference is related to the difference in heat capacity between the test piece and the calibrant.

4 Method A — Drop calorimetry

4.1 General

This method may be used for measurements up to a temperature of 2000 °C.

4.2 Principle

A test piece, sealed in a crucible where necessary, is heated to the required temperature suspended in a
vertical tube furnace positioned above a receiving calorimeter. A shutter prevents radiative heat from the
furnace from reaching the calorimeter. The calorimeter may be any suitable device for recording the total
amount of heat extracted from the test piece to cool it to the ambient temperature. The test piece, or crucible
containing the test piece, is allowed to drop through the shutter into the calorimeter. The response of the
calorimeter is monitored continuously. The output curve is analysed, incorporating the calibrated response of
the calorimeter and of the crucible if used, and the mean specific heat capacity is calculated.

NOTE Using several determinations of , over different temperature ranges, the true ¢, at temperature T can be
estimated by curve-fitting routines (see 4.6).

Adherence to the procedure described below should provide results with an accuracy of better than 5% up to
1600 °C.
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