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Table 1 Composition of the tested materials.

Epoxy resin Hardener Filler
. . .. Phthalic . .
Bisphenol Alicyclic anhydride Alumina Silica
Neat resin - -
Alumina filled 90 10 30 25, 50, 100, 150, 300 -
Silica filled - 100
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Tt 2E 0 SR . RO 2R SUEREE (TMA) % v, 2 mm & S IWCER L 72400
ST 75 C AMIRTEA L 2> 5 4X 12X 2 mm 1290 ) 1 L 723 2 A v T JRIR 160 kgf.
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Fig.1 Thermal shock testing method.
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Fig.2 Dynamic mechanical properties of alomina particulate filled resins.
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Fig.3 Effect of alumina filler content on theﬁnal resistance; HDT and Tg.
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Table 2 Thermal resistance of 100 phr alumina and silica filled resin.

(C) Neat resin Alumina filled resin  Silica filled resin
HDT 127.3 131.0 129.3"°
tan & 137.9 138.2 135.5
Tg
E" 126.0 128.2 127.2
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Fig.4 Thermal shock test result with alumina filled resin.
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Fig.5 Effect of alumina filler content on thermal shock resistance.
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(b) silica 100 phr filled resin.

Fig.6 SEM observation of specimen surface, (a) alumina and (b) silica filled resin.
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Fig.7 SEM observation of fracture surface of alumina filled resin after thermal shock test .
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A Study on Improvement of Heat Resistance of FRP
for Salt Water Condition.

Ken Tsuda and Masatoshi Kubouchi
Department of Chemical Engineering, Tokyo Institute of Technology
Kazuyoshi Arai
Department of Mechanical Engineering, Hosei University

Stainless steel is used for salt manufacturing apparatus, then more cheap
substitute material is desired.  Fiber reinforced plastic which has good
corrosion resistance is examined as the substitute, but FRP has low heat
resistance. Then, improvement of heat resistance of FRP was examined by
iﬁorganic particulate filled resin. Filled-particulate effect on heat resistance
and thermal shock resistance was evaluated and discussed.

The heat resistance was evaluated by TMA with sine curve loading of 3-
point bending. Tg was obtained by tan & and E" peak temperature, and HDT

was determined by modulus E. HDT increased with particulate content by
increasing modulus, on the other hand, Tg was the same as neat resin.
Although Tg was same value, HDT of silica filled resin was evaluated lower
than that of alumina filled resin. For only silica filled resin, fracture of the
particulate was recognized by SEM observation. Then, strong filler was
desired for heat resistance improvement.

Thermal shock resistance was evaluated by the thermal shock test using
pre-notched disk type specimen. Thermal shock resistance was decreased with
alumina filler content. This tendency can be explained by filler / matrix resin
adhesion. That wés, alumina filled composite had weak adhesion, and then
crack would easily propagate along the debonded interface. Then, good
adhesion was desired for high thermal shock resistance.

The effect of filler content on heat resistance of FRP should be examined
with fiber reinforced composite, and also the matrix resin should be discussed
to actual use. The effect of filler on thermal shock resistance ofP particulate
filled FRP also should be examined.
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