EESTI STANDARD EVS-EN 1159-3:2003

Advanced technical ceramics - Ceramic
composites, thermophysical properties
- Part 3: Determination of specific heat
capacity

Advanced technical ceramics - Ceramic composites,
thermophysical properties - Part 3: Determination of
specific heat capacity

EV-S EESTI STANDARDIKESKUS



EESTI STANDARDI EESSONA

NATIONAL FOREWORD

Kéesolev Eesti standard EVS-EN 1159-
3:2003 sisaldab Euroopa standardi EN
1159-3:2003 ingliskeelset teksti.

Kaesolev dokument on jdustatud
16.05.2003 ja selle kohta on avaldatud
teade Eesti standardiorganisatsiooni
ametlikus véljaandes.

Standard on kattesaadav Eesti
standardiorganisatsioonist.

This Estonian standard EVS-EN 1159-
3:2003 consists of the English text of the
European standard EN 1159-3:2003.

This document is endorsed on 16.05.2003
with the notification being published in the
official publication of the Estonian national
standardisation organisation.

The standard is available from Estonian
standardisation organisation.

Kasitlusala:

This part of EN 1159 describes two
methods for the determination of the
specific heat capacity of ceramic matrix
composites with continuous
reinforcements (1D, 2D, 3D)

Scope:

This part of EN 1159 describes two
methods for the determination of the
specific heat capacity of ceramic matrix
composites with continuous
reinforcements (1D, 2D, 3D)

ICS 81.060.30

Vdtmesdnad: advanced technical ceramics, ceramics, definitions, heat capacity,
specific heat, thermodynamic properti, thermodynamic properties




EUROPEAN STANDARD EN 1159-3
NORME EUROPEENNE
EUROPAISCHE NORM April 2003

ICS 81.060.20 Supersedes ENV 1159-3:1995

English version

Advanced technical ceramics - Ceramic composites,
thermophysical properties - Part 3: Determination of specific
heat capacity

Céramiques techniques avancees - Composites Hochleistungskeramik - Keramische Verbundwerkstoffe,
céramiques, propriétés thermophysiques - Partie 3: thermophisikalische Eigenschaften - Teil 3: Bestimmung
Détermination de la capacité thermique spécifique der spezifischen Warmekapazitat

This European Standard was approved by CEN on 2 January 2003.

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 Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2003 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1159-3:2003 E
worldwide for CEN national Members.



EN 1159-3:2003 (E)

Contents
page

0 =111 ] o SRS 3
1 Yoo o PP PP PP PP PP PPPPPPPTPR 4
2 N0 0= LAY =T (=T (=Y = SRR S 4
3 BIC=T ST Lo 0 =T T 1T T OSSR 4
4 Y L] (oo o N DI o o lor=1 o] 110 1) 1 Y 2T PPPT PO 5
4.1 L 11T o] [T TP PPRT PP 5
4.2 F Y o] o 12T = 110 L TP 5
4.3 Standard referenNCe MALEIIAIS .........oii it e e et e e e e e e e aaee teaaabereeeeaeeaaanns 5
4.4 I ] o 1=Tod 1 01T o LR TP UPPRTPRN 5
4.5 Calibration Of CAIOTMELEN .......oi ettt et e e e e s st e e e e e e aaaae teaeessainbeseeeeaesaaannns 5
N T =T o1 - SRR 5
4.5.2  Electrical CaliDration ............ooi ittt e e e e oateeeeeaeaae e e b e e e naaaees 6
4.5.3 Calibration using standard reference Material ...........o.cueeiiiiiiiiiiii s e 6
4.6 LIS A 01 (0T =To 11 = PP RPTTPR 6
4.6.1  TeStWItNOUL @ CIUCIDIE ..ottt ettt e e snee eeteeesnsnaeeesneeeeesnnneeas 6
4.6.2  TeStWIth @ CrUCIDIE ........cooiiiiie i ettt e eabbeeeesbeaeeesbbeeeesneeeeas 6
R B B =2 ox g0 1o g W] (=] A PO PTT TP 7
4.7 0= 1 (o B F= 11T ] o 1= TP PPRTP 7
N N © =T o 1T - | TP PPT TP 7
4.7.2 Determination of the calorimetric calibration factor ...............ci s e 8
4.7.3 Determination of mean specific heat capacity G e 8
5 Method B - Differential SCANNING CAlONMELIY ........coiiiiiiiiiiiiiiie et aernaeeeas 9
5.1 L 1T T )[R 9
o I 1T o 1= - | PP PP POTPPRP 9
5.1.2  Stepwise heating MeEthOd. ...t a e e e beeeeeaaeasaaaabeaeaaaaeas 9
5.1.3  Continuous heating MELNOM .........cooi et e e e e e e e s ee teeeaeesaansnreeeaaaaans 9
5.2 F Y o] o 12T = 110 L T T PP 10
5.2.1 Differential SCANNING CAlOTMELET ... e rr e e e e e e e s taeeasaanareeeeeaaaas 10
5.3 Standard reference MaterialS, SRIM .........oo et a e e s ereeeaaaeaaaan 10
5.4 TS ] o J=Tod 1 4 1=T 0 e PP UOUPPPPTPPR 10
5.5 Temperature CaliDIAtION ..........oii e e et e e et b e e abb e e s beeeeeabeeeeearaeeeaes 10
5.6 Test procedure for the determination of CIO .............................................................................................. 11
G A =T o 1= - | PP PT ORI 11
5.6.2 Method 1: Measurements requiring the knowledge of the K FaCtOr..cooiiiieee i 11
5.6.3 Method 2: Measurements requiring the use of a reference standard material (SRM)...........c.coeeuuneee 12
5.7 CalCUIAtION OF FESUILS ...ttt e e e ettt e e e e e e s e st e e e e e e e aes feaaeissaasbeseeeeaesaaaanes 13
5.7.1 Method requiring the knowledge Of the = K faCIOr ......ocuuiiiiiiiiii s 13
5.7.2  Method USING AN SRIM ...t e et e et e e e e e e s bt e e e e e aeaeaaaes eeieeaaiesainnbeaeaaaaans 14
6 =TS A (=] oo RO TP PP PP R PR P PR PR PPPTPRPRORE 16
Annex A (normative) Drop calorimetry - Determination of the calibration factor using standard

=] (=TT Tt g = 1= 4 - S 19
Annex B (informative) Standard reference Material............oooviiiiiiiiiiiiiii e e 20
Annex C (informative) Materials for calorimeter calibrations ..o 25
211 [T =T o] 0 )Y/ SRS 26



EN 1159-3:2003 (E)

Foreword

This document (EN 1159-3:2003) 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 October 2003, and conflicting national standards shall be withdrawn at the latest
by October 2003.

This document supersedes ENV 1159-3:1995.

EN 1159 Advanced technical ceramics — Ceramic composites, thermophysical properties consists of three parts:

O Part 1: Determination of thermal expansion

O  Part 2: Determination of thermal diffusivity

O Part 3: Determination of specific heat capacity

Annex A is normative. Annexes B and C are informative.

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, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This part of EN 1159 describes two methods for the determination of the specific heat capacity of ceramic matrix
composites with continuous reinforcements (1D, 2D, 3D).

Unidirectional (1D), bi-directional (2D) and tridirectional (XD, with 2 < x < 3).
The two methods are:

O method A: drop calorimetry;

O method B: differential scanning calorimetry.

They are applicable from ambient temperature up to a maximum temperature depending on the method: method A
may be used up to 2 250 K, while method B is limited to 1 900 K.

NOTE Method A is limited to the determination of an average value of the specific heat capacity over a given temperature
range and can give a larger spread of results.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. 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 60584-1, Thermocouples - Part 1: Reference tables (IEC 60584-1:1995).

ENV 13233:1998, Advanced technical ceramics — Ceramic composites — Notations and symbols.

3 Terms and definitions
For the purposes of this European Standard, the following definitions and those given in ENV 13233:1998 apply.

3.1

specific heat capacity, Cp

amount of heat required to raise the temperature of a mass unit of material by 1 K at constant temperature and
pressure

Cp:id_Q
m dT

where
Q is the heat required for a test-piece of mass m

3.2
mean specific heat capacity, Cp

amount of heat required to raise the temperature of a mass unit of a material from temperature T; to temperature
T, at a constant pressure, divided by the temperature range (T, — T;) expressed in K

3.3
representative volume element (R.V.E.)
the minimum volume which is representative of the material considered



