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The objective of this research was to study the effect on surface hardness and wear
resistance when adding three different fillers: Calcium carbonate (CaCO3), Kaolin, and Quartz, with a
range of 10% to 50% by weight to a heat-cured clear Polymethyl methacrylate (PMMA). The resuits
were compared against four commercial acrylic resin teeth (Majordent, Cosmo HXl., Hard Pure and
Efucera-P® Simplerr). Each group of material consistea of 10 samples. Vickers Haidness Tests (500
gm. force and & duration of 15 seconds) were used for testing for 5 times each. The wear resistance
tests using a V-3 cross brushing machine at 70 rpm were run 80,000 times. Then the wom mass was
calculated. After they were analyzed with One-Way ANOVA, Multiple Comparison Dunnett's C was
used to test the surface hardness and Tamhane's T2 was used to test the wear resistance at P < 0.05.
The results demonstrated that all three fillers increased the hardness of PMMA. Fifty pcrcent quartz
filler yielded the highest hardness of ali, but was lower than the hardness of Hard Pure and Efucera—
P® Simplerr. it was noted that 10-50% quartz and 20% CaCo3 fillers appeared to enhance the weat
resistance of PMMA above ali 4 types of commercial acrylic resin teeth. Fifty percent quartz provided
the best results. In additicn, the amount of filler aiso affected surface hardness and wear resistance.
The more filler added, the higher the surface hardness was whereas wear resistance started o decline
except in the case of quaitz filler. Even though there was no effect on surface hardness, the fillers'
particle size, however, had an effect ar, the wear resistance in that the smaller the size of the particle
the higher the wear resistance. For enhanced PMMA, the relationship between surface hardness and

wear resistance was inverse in proportion white it was proportional in commercial acrylic resin teeth.





