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Abstract: This research shows the electrical characteristic using excellent epoxy nano-composite of MgO
50 wt% and SiO: 0.4 wt% in mechanical strength test depending on nano-additive. First of all, volume
resistance depending on nano-additive and temperature using high resistance meter (HP. 4329A) by
increasing 10, 100, 1,000 V of applying voltage was measured. Moreover, temperature range of 25~120T
with virgin sample was tested using TO-9B oven by Ando Company. The result showed that virgin and
the samples added with MgO and SiO; had similar value of volume resistance in low temperature and
low electric field region and reduced with slow slope. The nano-composite’s volume resistance of sample
added with MgO and SiO; had higher value than virgin sample's volume resistance in high temperature
region more than 80°C. Moreover, the slope has steeply reduced. The volume resistance of sample added
with MgO 5.0 wt% was 838x10° Qcm and it was 6.8 times more than virgin sample in high
temperature at 120°C. The insulation characteristics were constant although filler has changed in low
temperature region. But, in high temperature region, the value of volume resistance of sample with MgO
50 wt% was 7.6 times more than the virgin sample’s volume resistance.
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Fig. 1. Manufacturing process of specimens.
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Fig. 2. SEM of virgin.
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Fig. 3. SEM of (a) MgO powder, (b) MgO 5.0 wt%.
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Fig. 4. SEM of (a) SiO; powder, (b) SiO» 0.4 wt%.
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Fig. 5. Temperature dependency of volume resistivity (10 V).
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Fig. 6. Temperature dependency of volume resistivity (100 V).
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Table 1. Volume resistivity of added fillers (10 V).

Content
s Si0, MgO

Temp. Virgin o4 wi%] 5.0 [wi%]
[C]

25 768x10"°  566x10'°  266x10"

50 5.00x10" 2.02x10" 1.21x10"7

80 439x10"  4.98x10" 1.78x10"®

100 5.85x10" 1.8x10" 1.81x10"

120 1.09x10" 7.68x10" 6.40x10"

Table 2. Volume resistivity of added fillers (100 V).

Content
o Si0; MgO
Temp. Virgin 4 W% 5.0 [wi%)
[C]
2% 1.48x10" 2.96x10" 1.78x10"
50 6.5x10'° 566x10"  7.38x10'
80 1.02x10'"° 1.08x10' 1.48x10'
100 6.95x10" 2.42x10° 2.01x10"
120 1.24x10" 7.68x10" 8.38x10"
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Fig. 7. Temperature dependency of volume resistivity (1,000 V).

A g 1.24x10° Q-cm Bt oF 688 ¢4 A
g3t
a3 7& A7HAY 1,000 V (3x10° V/m)E <7t

o kI

39S 9 MY nfHAYe SxE 54E Ye
A agoez ALFgdAM e HIMAV} didx A4
d%o] 4AT AL AT F Jdoh. 2y 129y
HolA MgO 50 wt%E H71g 259 A& 1H/3
gk gtol virgin®] AH /A g 2ok oF 764

S



838 J. KIEEME, Vol. 24, No. 10, pp. 834-838, October 2011: C.-H. Kim et al.

Table 3. Volume resistivity of added fillers (1,000 V).

Content
— Si0, MgO

Temp. L 0.4 [Wt%] 5.0 [Wi%]
[C]

2% 256x107  404x107  2.35x107

50 6.58x10'° 1.35x107  8.05x10%

80 951x10" 2.16x10' 1.68x10"

100 5.85x10" 1.48x10" 1.68x10"°

120 841x10”%  7.23x10”  6.37x10"
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