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Effect of Fiber Type and Combination on the Reinforcement of
Heat Polymerized Denture Base Resin
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Abstract The aim of this study was to evaluate the effect according to the fiber type and combination on the
reinforcement of heat-polymerized denture base resin. The heat-polymerized resin(Vertex RS, Dentimax, Netherlands) was
used in this study. Glass fiber(GL; ER 270FW, Hankuk Fiber Glass, Korea), polyaromatic polyamide fiber(PA; aramid;
Kevlar-49, Dupont, U.S.A.) and ultra high molecular weight polyethylene fiber(PE, polyethylene; P.E, Dong Yang Rope,
Korea) were used to reinforce the denture base resin specimens. The final size of test specimen was 64 mmx10 mmx
3.3 mm. The specimens of each group were stored in distilled water at 37°C for 50 hours before measurement. The
flexural strength and flexural modulus were measured by an universal testing machine(Z020, Zwick, Germany) at a
crosshead speed of 5 mm/min in a three-point bending mode. In this study, all fibers showed reinforcing effects on
denture base resin(p<0.05). In terms of flexural strength and flexural modulus, glass fiber 5.3 vol.% showed most
effective reinforcing effect on heat polymerized denture base resin. For flexural modulus, PA/GL was the highest in
denture base resin specimen for hybrid FRC using two combination (p<0.05). Glass fiber 5.3 vol.% and PA/GL are
considered to be applied effectively in reinforcing the heat polymerized denture base resin.
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ER 270FW, Hankuk Fiber Co., LTD, Milyang, Korea),
Felolzrly Ejolrlol= HREHITE; Keviardo,
Dupont Co., Inc, DE, U.S.A.), ZZ]ol€# d-f-(ultra high
molecular weight polyethylene; P.E, Dong Yang Rope
Mfg, Co., LTD, Busan, Korea)°]%1tH(Table 1). Z}zte]
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Table 1. Fibers used in the study and the measured density, fiber diameter and tenacity
. Density Fiber diameter Tenacity
Fiber Group Brand name Manufacturer (g/em’) (denier) (e/denier)
Hankuk Fiber Co., LTD, 221 2.97 11.44
Glass GL ER 270FW Milyang, Korea (0.02) (0.44) (1.91)
Polyaromatic Dupont Co., Inc, 1.28 1.42 23.37
polyamide PA Kevlar-49 DE, US.A. (0.00) (0.10) (2.14)
Dong Yang Rope Mfg. Co., 0.95 3.59 11.73
Polyethylene PE PE LTD, Busan, Korea (0.01) (0.54) (1.61)

*The number in parentheses means standard deviation.
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Fig. 1. Schematic diagram of test specimens used in the
study. The specimens were cut to size of 64 mm x 10 mm X
3.3 mm.
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Fig. 2. Schematic diagram of the specimens in three-point
flexural strength test in the study.
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Fig. 3. Flexural strengths of denture base resins with reinforced
three type fibers of various combination. The superscripts with
the same letters were not significantly different by one way
ANOVA at 0=0.05.
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Table 2. Mean values of flexural strengths of denture base resins with reinforced three type fibers of various combination(n=7)

Control GL GL PA PA PE PE PA/ PE/ GL/ PE/ GL/ PA/
2.6% 5.3% 2.6% 5.3% 2.6% 5.3% GL GL PA PA PE PE
Mean 100.41  158.69 20941 17523 192.88 148.83 200.95 219.58 192.27 212.18 220.88 217.86 209.17
Standard 2.81 7.81 4.80 23.83 1041 4.51 8.21 14.32 18.08 24.19 32.74 23.88 16.92
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Fig. 4. Flexural modulus of denture base resins with reinforced
three type fibers of various combination. The superscripts with
the same letters were not significantly different by one way
ANOVA at 0=0.05.
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Table 3. Mean values of flexural modulus of denture base resins with reinforced three type fibers of various combination(n=7)

Control GL GL PA PA PE PA/ PE/ GL/ PE/ GL/  PA/

ontro 26%  53%  26%  53%  26%  53%  GL GL PA PA PE PE
Mean 2.56 407 48 402 402 316 370 515 449 389 454 431 410
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