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Abstract

Objective : The aim of this study is to evaluate the transverse strength,
impact strength and dimensional stability of PMMA reinforced with silk fibers.
Materials and methods : Heat polymerized acrylic resin specimens were
prepared. Each test was composed of 5 groups (10 specimens / group): (1)
Heat polymerized acrylic resin with no fibers reinforcement and (2—5) Heat
polymerized acrylic resin reinforced with longitudinal silk fibers 1, 2, 3, and
4 9% by weight, respectively. All specimens were kept in distilled water at
37°C for 14 days. Then they were subjected to transverse strength and
Charpy-type impact strength tests. The fractured surfaces of specimens were
examined visually and with a scanning electron microscope (SEM).
For dimensional stability test, 2 groups of heat polymerized acrylic resin were
prepared: (1) Heat polymerized acrylic resin with no fibers reinforcement and
(2) Heat polymerized acrylic resin reinforced with longitudinal silk fibers 1%
by weight. The dimensional change were measured with a digital caliper before
and after water immersion up to 14 days and calculated into a vector value.
Results : The transverse strength of 1%- and 2%- fiber groups were
slightly higher and that of 3% - and 4% - fibers groups were significantly lower
than that of non-reinforced group (p<0.05). The impact strength of
reinforced PMMA increased approximately 9 times when compared with that
of the non-reinforced group (p<0.05). The highest impact strength was
found in 4% silk fiber group. SEM analysis revealed a “pullout” phenomenon
of fibers from the fractured PMMA impact test specimen. Lastly, the 1% silk
fiber reinforcement did not significantly alter the dimensional stability of
PMMA up to 14 days.

Conclusion : The transverse and impact strength of heat polymerized acrylic
resin reinforced with longitudinal silk fibers 1 -2 % by weight were significantly
higher than non-reinforced group (p<0.05). In addition, the dimensional
stability of acrylic resin reinforced with silk fibers 1 % by weight was not
significantly different from the non-reinforced group (p>0.05).

Keywords : Reinforcement, Dimensional change, Impact strength, Transverse

strength, Denture base, Silk fibers
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