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Abstract : In this study, unsaturated polyester/silica composites for electric insulation have
been prepared. Isophthalate-type unsaturated polyester was compounded with SiO, and the
compound was cured by peroxide in the presence of cobalt octoate. The effects of Tinuvin P
as a UV screener or TiO, as a UV absorber on the electrical properties of the composites
were investigated. The contents of Tinuvin P and TiO, were varied from 0-1.0 wt.% and 0~
10 wt.% based on the resin, respectively. The composites were cured at room temperature
for 24 hrs and then post-cured at 80°C for 24 hrs. The electrical properties and weather
resistance of the composites under the accelerated weathering tests were improved by adding
either Tinuvin P or Ti0,; Optimum properties were given when 0.25-0.5 wt.% of Tinuvin P
or 2-5 wt.% of TiO, was applied. It was concluded that the composites containing either
Tinuvin P or TiO, could be applied as good insulators.

Keywords : unsaturated polyester/silica composite, electric insulation, weatherability, TiO,,
Tinuvin P.
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Table 1. Properties of Unsaturated Polyester Resin
Used in This Study

Components Monomer Degree  Density Non-

Viscosity

Ratio of (25C) volatility (25TC)
(Isophthalic Acid [g/em®] {ep]
Type)

IPA{5)/FAG/
THPA(S, Styrene 25 110 60(%) 4-45
NPGi)/PG)*

*IPA : Isophthalic acid, FA : Fumaric acid, THPA : Tetrahydrophthalic anhy-
dride, NPG : Neopentyl glycol, PG : Propylene glycol.

Table 2. Properties of Silica Used in This Work

Properties Types Silical  Silica2 Sihica3  Silica4

Si0,(%) 99.8 99.5 99.5 99.5
Chemical  Fe04(%) 0012  0.03 0.03 0.03
Compo-  AlOy(%) 0075 020 020 020
nent  KQO+Na0(%) 0.2 0.10 0.10 0.10
L.OI(%) 0.06 0.08 0.08 0.08

Sufaceares o013 043
(m*/gr)
Oil az’izr)p“"“ - U5 175 195
Physical Bl(‘ll‘rf:“?)‘y 15 L5 090 08
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Y265 265 265 265
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Fig. 1. Chemical structure of Tinuvin P.
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T able 3. Physical Properties of Tinuvin P

Melting Molecu- Boiling  Solubility

Form Point lar aﬂiﬁﬂc Point  Styrene
(C)  Weight Y()  at20c
Crystal- 7.2
line 128~132 225 1.51 225 '
Powder (8/100mL)

Table 4. Physical Properties of TIOXIDE R-HD2
(Rutile Form)

e Surface Crystal Oil Absorp-
Specific / Yion
Gravity [ vy (8/1008

N eron pigment)
4.02 19 0.22 22
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Fig. 2. Laboratory-made apparatus for casting
with stirring under vacuum; 1. variable speed mo-
tor, 2. movable lever for top-and-bottom movement,
3.fixed lever, 4.control pannel. 5. stirrer shaft, 6.
vacuum valve, 7. magic handle, 8. leak valve, 9.
door window, 10. vacuum chamber.
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Fig. 3. Schematic block diagram for sample prepa-

ration.
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Fig. 4. Volume resistivity(a) and surface resistivity
(b) characteristics of Tinuvin P added composites
before(@) and after(A) exposed in a weather-o-
meter for 1000 hrs.
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Fig. 6. Scanning electron micrographs of composite samples before and after exposure to U. V. in a weather-o-
meter; PURE specimen a) before and b) after exposure to U. V. light in a weather-o-meter for 1000 hrs, c)
UAO50 specimen after exposure to U. V. light in a weather-o-meter for 1000 hrs, and d)US02 specimen after

exposure to U. V. light in a weather~o-meter for 1000 hrs.
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