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Abstract

Objectives: The aim of this study was to examine the flexural properties of PMMA reinforced with domestic glass 
fibers compared to PMMA reinforced with dental glass fibers. Thirty-two PMMA bar specimens size 10x64x3.2 
mm3 (ISO 20795-1) were divided equally into 4 groups (eight specimens for each) according to the types of  
fibers: 1) no fibers 2) dental fibers 3) silane impregnated domestic glass fibers 4) non-silane impregnated domestic 
glass fibers. All specimens were subjected to 2,000 cycles of thermocycling. Flexural strength was determined 
using a three-point loading test set up at a cross-head speed of 5 mm/minute by Universal Testing Machine Model 
5566. Scanning electron microscopy was used to examine the microstructure of the cracked surface at 200X and 
1000X. The results were analyzed by One-way ANOVA and Tukey HSD (α=0.05). 

Results: The silane impregnated domestic glass fibers demonstrated the highest flexural strength compared to the 
others while the non-impregnated domestic glass fibers had the lowest flexural strength. 

Conclusions: Reinforcing PMMA with silane impregnated domestic glass fibers could improve its flexural strength.
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Introduction
 Dentures have largely been used for treating edentu-
lous patients. The most common material for denture base 
fabrication is polymethylmethacrylate (PMMA) which 
offers strength, stability, accuracy, pleasing esthetics, and 
a reasonable cost compared to other materials.(1,2) Despite 
these favorable properties, the fracture has frequently been 
found due to tensile force and compression force from 
biting and dropping of dentures.(3)  
 In order to eliminate the fracture problem and  
improve its mechanical properties, the denture base has 

been reinforced with several materials. Not only can metal  
wire be added as a strengthener,(4) but various types of 
fiber can also be used to strengthen PMMA such as glass 
fiber, aramid fiber, car-bon fiber, ultra-high modulus  
polyethylene, nylon, and rigid rod polymer filler.(5-7) One 
of the most common materials is glass fiber(7,8) which 
is composed of silica (SiO2) in the form of polymer. In 
this form, glass fibers exhibit a structure of triangular 
pyramid, known as tetrahedron, with can adhere to other 
molecules.(8-10) In addition, the glass fibers have various 
silicon atoms in the center surrounded by oxygen atoms 


