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Effect of high temperature thermal treatment on
dielectric relaxation of epoxy polymers
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Abstract: In order to investigate the effect of thermal treatment on the dielectric relaxation of EP, a EP sample was prepared
and conducted thermal treatment at 210°C/48 h. The changes of chemical structures, glass transition temperatures, thermal
decomposition parameters, volume resistivities, and dielectric relaxation of the EP before and after thermal treatment were
studied. The results show that the thermal treatment does not change the chemical structures and thermal decomposition
temperatures of the EP, but the glass transition temperature decreases from 134°C to 108°C . Furthermore, the dielectric

constant of the sample increases after thermal treatment, with a smaller increase at high frequency (10° Hz) and a more

significant increase at low frequency (10" Hz).
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Fig.1 Molecular structure of material
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Fig.2 The chemistry structure of samples before and after

thermal treatment
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Fig.3 Thermal analysis curves of samples before and after

thermal treatment
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Fig.4 Volume resistivity of samples before and after

thermal treatment

232 AwigaE

I B BUR MR RE AR A e S 5, 56
IR 2 W0 LA i 5 T D) 265 PR R R AR P A
YR DR, T S AR AR P AOWL 4 A T 5
Wi, 2 75 58 A0 Bl b DA I . IR, 38 ik Xt
HL A 0T B A H 1S R AT A HRA SAT R o BT, TR
N FEA R385 7 258 08 4k, T R 484 R 4t
(1 7E 28 15 I 5 745 iy TO0I0 B8 A 0 S 4

B 5 3 S AR S kb B R S A LR (A
F 0S8 AN A Jo 45 A TR 5 (A F o R 30D T
. WESHTLLE W, b AT S PR SR R A
W EI A R R A A . EIREL, KRR
WG 55 22 A7 AN R sth I 72 L 20 R 5 B a4 i 7
WL B TR S A R il R o, DL S
i THT B AL B A T AR A A DG R AR Bt A 011, A
5(a)~5(b) A LA H 5 A Ab BEARAE (1) Fa sth i FE o
BUAE 140°C B UL b, 1 #A A 3 5 AR 1A st 72 o
PLAE 120°C S LA b, H AR B 5 3R FA st i 72 o 1451
FE VA B 2 1 g AR DX R A A o MR AR T TR,
ISR AR N 00 20 1B AL T VR 45 IR, TEIATE A
WL F N R AR 8 Il D e, ASCR] 7R A R 9 25 1] A R
A IR, 51 RABN F RS, 2 5 AT
Ne MRS T T,E, 2 F W A AR K,
F o FEEIT U “RRR” , W 53+ 5% B AR AR AR AE 4

iRl 2024,57(3)
20 o 20C 040C A60C
16 v80C  ©100C  <4120C
12_% B 140°C 0160C *180°C
0 200°C
B | e ———pamitiis

Rt e

] °

100 100 100 10° 10° 10° 10° 10°
% /Hz

(a) A A EEHURE A L 2

4 a20C 040C A 60C

*
164" vsoc  ol00C < 120C
12 ?,%* >140C  ©160C # 180C

. ©200C
Y

1 R it

»
KKK . ¥
8- cessecencenccccans

0
oooooo

100 10° 10' 10° 10° 10° 105 10°
A /Hz
(b)#Ab H 5 3RE A L 2

10, 020C 040C
0, S © ©
220, AG0C v 80C
10? X ***o/o ©100C 4 120C
£ 10! 0o /.0, >140C 0 160C
= O0p, %420, #180C 0200C
w 10°4 o " At fEa
=101
102§
-3 4 r oy . T T oy o
10" 10° 10' 10> 10° 10* 10° 10°
HiZ /Hz
() AR FAE A T A5 FE R £
10 0 20C  040C
AG0C ¢80T
10, BSHE o 100C q120C
T > 140C ©160°C
10 # 180°C ©200°C
W
= P
10 e i
< ;
10~
1073 o o r r . . o
10 10° 10" 102 10° 10* 10° 10°

B Mz
(d)FR Ak FR 5 U A BT BB R 3
Es5 #AEAERERERE TR TEMEEE
Fig.5 Dielectric properties of samples before and after

thermal treatment at different temperatures
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Fig.6 High-frequency dielectric constant before and after
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