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Analysis on Activation Energy Measurement and
Application of Nuclear Equipment Non-metallic Materials

HFLK|* .
O T -

A
o
c
Q
(2
>
o8]
=
[
=
Q
o)
3
o

(Received 4 May 2016, Revision received 19 August 2016, Accepted 19 August 2016)

Abstract: Safety-related equipments of Nuclear Power Plants(NPP) have
qualification test in accordance with IEEE-323 standards.

one regularly instead of the test because they are considered as consumable parts.

to perform environmental
However, non-metallic materials replace new
In this study, the

seven kinds of non-metallic materials are selected and their activation energy was experimentally

evaluated with uncertainty analysis by using thermogravimetric analyzer(TGA).

In order to obtain

activation energy of non-metallic materials, mass difference, temperature raising rate and conversion rate

on the specimen are analyzed. It is postulated that the three experiment conditions are important to get

a reliable activation energy. This postulate was experimentally confirmed using Arrhenius equation and

Flynn-Wall-Ozawa analysis.

Key Words : Non-metallic Material, Environment Qualification, Thermal Aging, activation energy
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p(x)—p(x ) = p( Jolm=E 99] Ao theF) 7 Table 2 Mass of test specimen
o] At} Mass
Material Name (mg)
AE case 1 case 2 case 3 case 4
Fle) = ﬁp(x) (10)  gpr 7043 7457 9479 7513
EPDM 6.807 7.569 7310  7.135
2l9] Al oFdof S FH3H Nitrile Buta. Rubber 6.451  6.193 3254 11.017
Teflon 6.927 7.138 7311 7.584
AR E Viton 6.889  7.501  7.043  7.027
log £(c) = log( R )—logﬁ+logp(RT) Peck 14710 12.198 12.278 12.701
eh)) Graphite 5574 3226 5.890 8.583
10 < E/ RT < 6014 Dolye ZAHH= A-E3H Table 3 Lab. Test Activation Energy(eV)
E Test Method
log p(—) —2.315—0. 4567— (12) Material Name Temp. LAB LAB
RT RT (C/min)  I(eV)  I(eV)
EPR 2,4,8,16 1.13 131
H9] Ae dAHI AEEAA v ESE A5 EPDM 1248 1.09 171
52 5 AR 2
T ]—E]— LL Nitrile Buta. Rubber 2,4,7,10 0.66 0.89
Teflon 1,2,4,8 3.72 1.69
dlog 8 [0.4567
duUD =\ R E (13)  Viton 24710 221 2.65
Peek 24.68 2.88 0.01
A A&-gol tste] Inget /TS FAZ H Graphite 2468 0.08 0.07
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