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Temperature resistance of organic silicone encapsulant used in
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Abstract: The high power density development and application demand in aerospace field of silicone carbide (SiC) power
modules have proposed higher requirements for the high and low temperature resistance of organic silicone encapsulation
materials used in modules packaging. In this paper, the temperature resistance of three silicone encapsulants (SEMICOSIL
915HT, Duraseal 1533, R-2188) was compared. The results show that the reaction in the methyl oxidation stage during the
thermal degradation process is the same as the early reaction in the thermal oxygen ageing process of silicone encapsulants.
The R-2188 encapsulant has 249.5 kJ/mol of highest activation energy for methyl oxidation reaction, 335°C of initial
thermal decomposition temperature, and 5% of lower mass loss during the methyl oxidation stage, which is more suitable for
the packaging of SiC power module under high-temperature operating conditions. The SEMICOSIL 915HT encapsulant has

-81.1°C of initial crystallization temperature and 0.006 4 min' of crystallization rate, which is more suitable for the
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packaging of SiC power module under low-temperature operating conditions.

Key words: organic silicone encapsulant; silicone carbide power modules; encapsulation; temperature resistance
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Tab.1 Product parameters of organic silicone encapsulant

. ABIE TR B RAR A \
GUE=) EIRE Afits BEIt oo P AR R, F 1. 4%
At [8]/min  /(mPa-s) [A]/min
SEMICOSIL 915HT  f#[H Wacker A% 10:1 % & 180 1 000 10 B H 60 min 100°C/60 min
Duraseal 1533 % [H Contronics A® 101 SR a0, 5 29 000 4 — % i 30 min

R-2188 3 [H Avantor 23 7] 111 B EEm

480 £510 000 10

Z Ul A EERITEAH 100°C/60 min




26 M DEE  BRALTED) AR AT HIA LT T A R L 1 BEE 7E

iR 2023,56(12)

AL LA
\
S&/HCQ_QL 9 IS/HT Durascal 1533 \ R-2188¢

El2 ZFAEHNEEHRINL

Fig.2 Appearance of three organic silicone encapsulants
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Fig.4 Different reactions during thermogravimetric process
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Tab.4 Activation energy of three organic silicone

encapsulants
kJ/mol
SHEBYE: SEMICOSIL 915 HT ~ Duraseal 1533 R-2188
Bt A 175.39 221.17 249.50
KB B 133.35 238.39 126.46
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Fig.7 Heat flow curves of three organic silicone encapsulants

during cooling process
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Tab.5 Crystallization parameters of three organic silicone

encapsulants
LR, T ./C e X,
SEMICONSIL 915HT -81.1 -87.0 0.69
Duraseal 1533 =70.1 =76.0 0.59
R-1288 -70.2 =76.1 0.65
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