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Table 1 Materials and their compositions used in this study

Product name Manufacturer Composition
UNIFAST Trad GC, Dental products Corporation, - Methylmethacrylate Resin
Japan - Benzoyl peroxide
Glass fiber Saint-Gobain, Thailand 52-62% Si0,, 0-10% B,0,, 11-16% Al O,

0-3% TiO,, 0-1% Fe,0,, 0-2% F,

Monobond-S Ivoclar-Vivadent, Schaan, 50-52% wt. Ethanol

Liechtenstein 1% wt. 3—Methacryloyloxypropyl-trimethoxysilane
Titanate Coupling Nanjing Shuguang Chemical, - Isopropyl tri (dioctyl) pyrophosphate
agent NDZ-201 China titanate
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Fig. 1 The metal split mold used in this study
A. The component of the metal split mold

B. Lateral view of the metal split mold
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Table 2

Mean and standard deviation of transverse strength of specimen in each group

specimen

Storage times

7 days 30 days

Acrylic resin

Glass fiber reinforced acrylic resin

Glass fiber reinforced acrylic resin with silane coupling agent

Glass fiber reinforced acrylic resin with titanate coupling agent

78.93 (7.94) 67.40 (6.17)

154.54 (9.40) 137.60 (11.83)%
184.23 (9.67) 165.61 (11.87)

166.55 (7.99) 144.15 (9.73)%

Values in parentheses are standard deviations.

*indicates no statistically significant difference (p > 0.05).
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Fig. 2 Scanning electron micrographs of specimens
A. Acrylic resin group
B. Fiber reinforced acrylic resin group
C. Silane treated fiber reinforced acrylic resin group

D. Titanate treated fiber reinforced acrylic resin group
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Abstract

Objective To determine the effects of two different coupling agents and storage times on transverse

strength of acrylic resin with glass fiber reinforcement.

Materials and methods Eighty test specimens (2x2x25 mm) made of chemically activated acrylic
resin were divided into four groups: (A) no fibers; (B) non-impregnated glass fibers; (C) silane
impregnated glass fibers and (D) titanate impregnated glass fibers. The specimens in group B-D were
reinforced with 10% volume of glass fibers which were oriented parallel to the long axis and positioned
in the center of the specimen. Each group was subdivided to store in distilled water for 7 and 30 days
at 37°C before testing. They were subjected to a three—point loading test set up at a crosshead speed of
1 mm/min. Scanning electron microscopy was used to examine the microstructure of the cracked

surface. Transverse strengths were analyzed by means of Two-way ANOVA.

Results There were statistically significant differences among the groups (p < 0.05). Transverse strength
of silane impregnated glass fiber group was higher than those of titanate impregnated glass fiber group,
non-impregnated glass fiber and no fiber group, respectively. The transverse strengths of each group

were decreased significantly from 7 days to 30 days of water storage (p < 0.05).

Conclusion Treating the surface of glass fibers with coupling agents produced significant improve-
ment in the transverse strength. The storage times had a significant effect on the transverse strength of

acrylic resin with glass fiber reinforcement.
(CU Dent J. 2008;31:349-58)

Key words: glass fiber-reinforced acrylic resin; silane coupling agent, titanate coupling agent, trans—

verse strength




