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Comparative evaluation of flexural strength and modulus of denture base
resin with mesh and stick type glass fiber reinforcement
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[Abstract]

Purpose: This study is to compare the flexural strength and modulus by inserting a mesh and stick type fiberglass
reinforcement into resin specimens.

Methods: Wax specimens (length 64 mm, width 39 mm, thickness 5 mm) are prepared according to ISO 20795-1:2013.
Mesh type and stick type glass fiber reinforcements were prepared. The prepared wax specimens were used plaster and
flask for investment. The flask was separated and the wax was removed. The heat curing resin was injected into the flask,
and then a mesh type and stick type fiberglass reinforcement were inserted. The prepared resin specimen was cut into three
equal parts (length 64 mm, width 10 mm, thickness 3.3 mm). The mesh type glass fiber reinforcement (MT group) and the
stick type glass fiber reinforcement (ST group) were classified into two groups. The prepared specimen was measured using
a universal testing machine (UTM). The data were analyzed by Mann-Whitney U test, and the significance level was set to 0.05.

Results: In the flexural strength, the ST group was higher than the MT group, and there was a significant difference
between the two groups (p<0.05). In the flexural modulus, the ST group was higher than the MT group, and there was a
significant difference between the two groups (p<<0.05).

Conclusion: The stick-type glass fiber increased the flexural strength than the mesh-type glass fiber reinforcement.
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Figure 1. Study design.
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Figure 2. Specimen preparation process through ISO
207951 (A) Preparation of specimen plate
before 3 divisions (B) Divide the specimen into
three (C) The specimens for flexural strength and
flexural modulus were divided into three, and the
thickness was trimmed through polishing.
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Figure 4. Boil—out of paraffin wax specimen.
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Figure 5. Glass fiber reinforcement for specimen fabrication.
A Mesh type, B Stick types.
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Figure 6. Schematic cross—section of applying the load on
the specimen for flexural strength and modulus.
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Table 1. Mean, standard deviation, median, 95% confidence interval and p—value for flexural strength of MT and ST group

(unit: MPa)
Flexural strength
Group 95% ClI
Mean SD Median p—value*
Min Max
MT group 84.64 2.85 83.35 81.1 88.17
0.008
ST group 116.07 11.19 115,77 102.18 129.97

* Mann—Whitney U test

Table 2. Mean, standard deviation, median, 95% confidence interval and p—value for flexural modulus of MT and ST group

(unit: MPa)
Flexural Modulus
Group 95% ClI
Mean SD Median p—value*
Min Max
MT group 2567.57 98.94 2608.99 2444.71 2690.43 0.008
ST group 3406.93 280.63 3376.61 3058.48 3755.37 '

* Mann—Whitney U test
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