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Thermal Aging Predictions of Polymeric Materials from Arrhenius
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Abstract - Accelerated thermal aging conditions of polymeric materials were studied by Kissinger equation with TGA
analysis. The activation energy was obtained from the slope of straight line of each specimen at the different TGA
heating rate. Estimating activation energy from Kissinger equation was acquired, and the resulting calculation showed
that 3.59, 3.0, 3.86, 3.73 for the PEEK, polyimide, polysulfone and Viton, respectively. The studied polymeric specimens
are used for electrical penetration assembly in nuclear power plant. Accelerated aging time and temperature were also
determined corresponding to actual service temperature and 41 vears.
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Fig. 1 Chemical structure of the specimens.
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Table 1 The relationship between the heating rates, peak
temperature and Kissinger parameters

Heating Peak Kissinger

A& rate |temp. Tm parameters
(C/min)|  (K) | -In(p/Tw’) | /T x10°
10 808.15 11.08691 | 1.23739
PEEK 20 817.15 10.41591 | 1.22376
30 825.15 10.02993 | 1.21190
10 739.15 10.90842 | 1.35290
Polysulfone 20 746.15 10.23410 | 1.34021
30 754.15 9.84998 1.32600
10 822.15 11.12126 | 1.21632
Polyimide 20 837.15 10.46427 | 1.19454
30 842.15 10.07071 | 1.18744
10 707.15 10.81990 | 1.41413
Viton 20 716.15 10.15205| 1.39636
130 719.15 975494 | 1.39053
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Table 2 Activation energy of polymeric materials
2443} YA (Ea)
AEH
kJ/mol eV
PEEK 346.35 3.59
Polyimide 290.24 3.00
Polysulfone 372.98 3.86
Viton 360.50 3.73
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