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Abstract: The epoxy/micro-and nano—mixed silica composites(EMNC) systems were prepared and the AC

insulation breakdown strength was evaluated. Glass transition temperature (Tg) and crosslink density were also

measured by dynamic mechanical analyzer(DMA) in order to correlate them with the electrical and mechanical

properties, and the effect of silane coupling agent on the electrical properties was also studied. Electrical

properties and crosslink density of epoxy/micro-silica composite were noticeably improved by addition of

nano-silica and silane coupling agent, and the highest breakdown strength was obtained by addition of 0.5~5

phr of nano-silica and 2.5 phr of silane coupling agent, and the highest tensile and flexural strength were

obtained by addition of 2.5 phr of nano-silica.
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Fig. 1. Molecule structure of YD-128.
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Fig. 2. Hardener structure of Me-THPA.
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Fig. 3. Accelerant structure of BDMA.
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Fig. 4. Silane coupling agent structure (an amine,

KBE-903).
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Fig. 5. Surface treatment procedure of silane coupling
agent for silica.

Table 1. Humidity area of silane(ws).

Silane e humidity
Description
Types area (ws)
amma—Aminopropyltri—
Amine & _D by 353
ethoxysilane
amma—Aminopropyltri—
Amine & p by 353
methoxysilane
amma-Glycidoxypropyltri-
Epoxy  © yerdoRypropy 330

methoxysilane

Table 2. Specific surface area of fillers.

Filler Types Specific surface area

(m’ /g)
Silica powder 1~-2
Kaolin 7
Fumed silica 150~ 300
Clay 7
Talc 7
Calcium silicate 2.6
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Table 3. Epoxy and a component of EMNC.

Samples Epoxy Hardener Accelerator ‘Silar.le Milcro N.a.no
Types (phr) (phr) (phr) Coupling silica silica
Agent (phr) (phr)
EMC 0 0
EMC-s 25 0
EMNC-0.5 0 0.5
EMNC-0.5s 25 _ 05
m 100 80 0.9 0 50 0
EMNC-1.0s 25 1.0
EMNC-5.0 0 5.0
EMNC-5.0s 25 5.0
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Fig. 11. Insulation breakdown strength for EMNC due to
Weibull plot.

Table 4. Weibull properties value of insulation
breakdown strength for epoxy composites (ambient
temperature: 30C.)
Samples Seale Shape B10
Types Parameter Parameter  (kV/0.25mm)
(kV/0.25mm)
Epoxy 47.3 13.8 40.2
EMC 43.6 10.7 35.3
EMNC-0.5s8 58.2 414 55.0
EMNC-1.0s 52.9 40.4 49.9
EMNC-5.0s 51.8 226 46.9
Table 5. Weibull properties value of insulation
breakdown strength for epoxy composites (ambient
temperature: 130C).
Scale
Samples Parameter Shape B10
Types at 63.2% Parameter  (kV/0.25mm)
(kV/0.25mm)
Epoxy 40.2 3.0 19.0
EMC 36.9 2.8 16.5
EMNC-0.58 45.0 75 33.2
EMNC-1.0s 54.3 12.7 45.6
EMNC-5.0s 47.1 7.1 34.5
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