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ABSTRACT

Reinforcement of Poly (Methyl Methacrylate) (PMMA) or acrylic resin denture
base with aramid fibers has been reported to improve the strength of acrylic resin. Wetting the
fibers with monomer liquid (methyl methacrylate, MMA) prior to using in the reinforcement
process is speculated to be one method to improve the bonding between the fibers and the matrix,
resulting in the higher acrylic resin strength. However, the amount of monomer used to wet aramid
fibers may affect the dimension of acrylic resin. The purposes of this study were to investigate the
impact strength and the dimensional change of acrylic resin reinforced with aramid fibers
pretreated with PMMA-MMA solutions

Sixty heat-polymerized\icrylic resin specimens (0.5 inch x 5 inch x 0.1 inch)
were prepared for the impact strength test and 60 specimens (25 mm x 75 mm x 3 mm) were
prepared for the dimensional change test. Each test was composed of six groups: (1) PMMA with
3 no fiber reinforcement, (2) reinforced with dry aramid fibers, (3) reinforced with aramid fibers
immersed in monomer, and (4)-(6) reinforced with aramid fibers immersed in PMMA-MMA
solutions with PMMA: MMA equal to 0.375, 0.75, and 1.25 by weight, respectively. The amount
of fibers used in each specimen was 2% by weight. In groups (3) - (6), the fibers were immersed in
either monomer or PMMA-MMA solutions for 30 seconds before being placed longitudinally in
the middle of each specimen. For the impact strength testing, all specimens were kept in 37°C
distilled water for 14 days prior to being tested with a Charpy—type pendulum impact tester. The

fracture characteristics of fiber reinforced specimens were investigated under a scaning electron

)




-microscope. For the dimensional change study, acrylic resin specimens were kept in 37°C
distilled water for up to 14 days. The distances between reference points on each specimen were
used to determine and calculate the percent of vector changes between before and after immersed
acrylic resin specimens for 1, 2, 7, and 14 days.

The results of the impact strength showed that the impact strength of acrylic resin
reinforced with aramid fibers was 6.6 to 17.2 times greater than that of acrylic resin with no fiber
reinforcement. The highest impact strength was found in the group of fibers immersed in
monomer. The impact strengths of all groups were significantly different except for those between
groups of fibers immersed in PMMA: MMA solutions of 0.375 and 0.75 by weight.

The results of the dimensional change showed that all groups had expansion
during the 14 days of water immersion. Groups with fiber reinforcement had rapid dimensional
change in the first 2 days of water immersion while the group with no fiber reinforcement had
delayed dimensional change which occurred after the second day. At 14 days, it was found that the
groups reinforced with fibers immersed in PMMA: MMA solutions of 1.25 by weight had the
lowest dimensional change. On the other hand, the group with no reinforcement and the group
reinforced with dry fibers had significantly higher dimensional change when compared to the
other groups, as analyzed by one-way A\IiOVA and Tukey HSD-Multiple Comparison at 95%
confidence level. In addition, it was found\that the groups reinforced with fibers immersed in
PMMA: MMA solutions had rather stable dimension after 7 days of water immersion.

These results suggested that immersed of aramid fibers in PMMA: MMA
solutions prior to using in the PMMA reinforcement was not as effective in improving the impact
strength as using either dry fibers or fibers immersed in monomer alone. However, this technique

could minimized the dimensional change of PMMA after 14 days of water immersion.

(6






