Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 21, No. 8, p. 749, August 2008.

k] 21611
Lt ZAA2FA0lETL SHE O ZA-LI-FEXEQ
o AdAT

M
.I|ﬂ|
-

Thermal Characteristics of Epoxy—Nanocomposites filled Several Types
Nano Layered Silicate Particles
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Abstract

A large number of studies on the various characteristics of epoxy-layered silicate nanocomposites,
such as electric and mechanical, morphology have been conducted and contributed to improve their
characteristics. However, studies on the effects of its thermal conductivities in the thermal properties
are not enough, even though there are some excellent evaluations for its insulation performances.
Thermal properties will cause thermal degradation and significantly affect the reliability of these
epoxy-layered silicate nanocomposites. In the results of the analysis of epoxy-layered silicate
nanocomposites Ty for various types of organoclays (10A, 15A, 20A, 30B, and 93A), it showed an
excellent thermal property of 10A. Also, it represented low values in storage modulus and mechanical
Tan (Delta) at a high temperature section 140 C and excellent thermal properties due to its movement
to the high temperature section in the case of the property of 10A in the measurement of DMA
elastics and mechanical losses. In the results of the measurement of thermal conductivities, power
ultrasonic applications represented a significant increase in thermal conductivities in the case of the
applications of power ultrasonic and planetary centrifugal mixers. Based on these results, it is
necessary to perform related studies because it can be applied as useful materials for future power
facilities applications in mold and impregnate insulation.
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Fig. 1. DSC characteristics of epoxy unfilled
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Table 1. Mechanical storage modulus of several
types epoxy-organoclay nanocomposites.

20T 140 T
FHd Storage | &% | Storage | &%
Modulus | (MPa) | Modulus | (MPa)
Epoxy Resins 2424 0 1795 0
Epoxy/Organoclay | 5438 | 114 | 1084 | +189
_10A
Epoxy/Organoclay 2460 +36 1845 +50
_15A
Epoxy/Organoclay 2424 0 1899 +104
_20A
Epoxy/Organoclay | o497 | 17 | 1907 | 4112
_93A
Epoxy/Organoclay | o551 | 4107 | 1618 | -177
_30B

2 .92 FTFHY AZIA-{ristEd F4AE
AoE U=FIXE 7|AH &4,

Table 2. Mechanical loss of several types epoxy-—
organoclay nanocomposites.

Tan6 Peak

=

&4 Amplitiide Tempeqéature Tg

Epoxy Resins 0.9731 161.79 155

Epoxy/Organoclay | o g4g5 17051 163
_10A : :

Epoxy/Organoclay | a148 16829 | 15976
_15A : ‘ :

Epoxy/Organoclay |, o708 16825 | 159.75
_20A : ‘ :

Epoxy/Organoclay | - g5 16052 | 15561
_93A : : i

Epoxy/Organoclay | - g60) 16452 | 15825
_30B ' : :

3.3 &M EM(Thermal conductivity analysis)
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Table 3. Thermal conductivity characteristics of
filled contents for epoxy-organoclay_
10A nanocomposites.

1wt% Swt¥e Swit LY
QAL Epoxy
b Rosine| 12 | B8 |25 |82 | a5 82|25 |22
N |77 || T (e |7 %)
Planetary
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305 Mixer [0.162
Fower 0169| 42 |0186|148 (0181|117 [0177| 92
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Centrifugal 0171 | -58 (0187 33 [ 019 | 49 |0.197| 88
0% Mixer 0,181
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Power -
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Power
Ultrasonic 0216 | 28 [0236(123 (0243|157 (0247|176
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