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Abstract : [n order to apply for organic building material, unsaturated polyester/alumina composites
have been fabricated using orthophthalic unsaturated polyester matrix resin. Alumina, as a filler, was
surface treated with variation of silane concentration and the modified alumina surface was analyzed
by FT-IR DRIFT method. Compared with untreated alumina/unsaturated polyester composite, surface
treated alumina/unsaturated polyester composites have retained the increased mechanical properties
and optimum silane concentration, which shows the maximum mechanical properties of unsaturated
polyester/alumina composite, exists irrespective of the type of silane coupling agent. In addition, the
relationship between silane concentration and the mechanical properties of unsaturated polyester/alu-

mina composites was also discussed.
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Table 1. Unsaturated Polyester Resin Used in This
Study

A F Ao(cps LEHE  Geltime* Hngdd

. A . . ,
3] A} at 25C)  (wt%) (min}) &%(C)
Fol=s
g4 M700A 6.95 69 115 140

* initiator : MEKPO(1.0 phr)
accelerator | cobalt naphthenate(1.0 phr)
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Table 2. Silane Coupling Agents Used in This Study

Silane Chemical formula
0
Y-MPS CH;-C(CH;}&O(CH )5-Si(OCH,)
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(OCH,)3-HCI
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Fig. 1. Specimen for three-point flexural test.
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Ej : modulus of elasticity bending(kg/mm?)

L : support span(mm)

m . slope of the tangent to the initial straight
line portion of the load deflection curve
(kg/mm)

: width of specimen tested(mm)

. depth of specimen tested(mm)
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Fig. 2. DRIFT spectrum of alumina surface.
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Fig. 3. Subtraction DRIFT spectra of silane treated
alumina surface(silane concentration : 0.1 wt%). A)
Y-MPS, B) allyl silane, C) styryl silane.
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Fig. 5. DRIFT spectrum of unsaturated polyester/Y-
MPS/alumina surface.
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Table 3. Flexural Strength of Unsaturated Polyester/
Alumina Composites

Silane Y-MPS Allyl silane Styryl silane
_ 9 9 9%
C:’“f,e“ A R T

ration impro- impro- impro-
MPa TP Mpa) TP ey P

(wt%) vement vement vement
0 73.0 - 73.0 - 730 -

025 921 262 874 197 95 322
050 1203 648 993 360 1254 718
100 1024 402 914 252 1047 434
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Table 4. Flexural Modulus of Unsaturated Polyester/
Alumina Composites
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Table 5. Tensile Strength of Unsaturated Polyester/
Alumina Composites

Silane 1-MPS Allyl silane Styryl silane Silane ¥-MPS Allyl silane Styryl silane
- 00/ 00 % - % 00 DD
Ctonfe“ M. © FM . FM. CtO"tC,e“ L T
; o- impro- impro- ration mpro- mpro- -
TN Gpay T PGPy Y opa) P ey T Mpa) O
(Wt%) vement vement vement (wt%) vement vement vement
0 1.46 146 - 1.46 - 0 832 - 832 - 832 -
0.25 2.30 57.5 2.08 425 2.65 81.5 025 1015 220 96.4 15.9 1073 290
0.50 217 89.7 2.57 76.0 3.08 1109 050 1223 470 116.2 39.7 1324  59.1
1.00 244 67.1 2.36 61.6 2.87 96.6 100 1103 326 102.6 233 1155 388
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Table 6. Tensile Modulus of Unsaturated Polyester/
Alumina Composites

Silane Y-MPS Allyl silane Styryl silane
ionf,e”’ A b A &

ration mpro- mpro- -

GPa) imp (GPa) imp impro

(wt%) vement vement vement
0 3.2 - 3.2 - 3.2 -

025 39 219 3.7 156 42 313
050 44 375 41 281 50 56.3
100 40 250 38 18.8 44 375
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