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Effect of curing methods on the biaxial flexural strength of denture base resins
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ABSTRACT

The aim of this study was to investigate the effect of various curing methods on the biaxial flexural
properties of denture base resins, The following heat-curing denture resins were examined: VT (Vertex
RS), PD (Paradent 20), and LU (Luciton 199)., Denture base resin disk specimens (19.5+0.05 mm in
diameter and 1.95%£0.05 mm in thickness) were prepared with the following methods: boiling in water
bath (BW), heating in air (HA), and microwave polymerization (MP), After storage in 37°C water for 48
h, the biaxial flexural test of denture base resin disks was conducted according to ASTM C1499 at a
loading rate of 5 mm/min. Overall, the biaxial flexural properties of resins were significantly influenced
with the resin materials used or the polymerization methods, and also their interaction was significant
(P€0.05). The biaxial flexural strength and modulus of VT resin prepared by BW were significantly
higher than those by HA or MP methods (P<0.05). The biaxial strength of VT was significantly lower
than those of PD and LU, regardless of curing methods. Polymerization methods did not produce any
significant difference in the biaxial properties of PD and LU. In conclusion, the three polymerization
methods, BW, HA, and HA can be successfully used to fabricate denture base without compromising in
their flexural strength and modulus,
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Table 1. Denture resin materials used in this study

Product Code Powder/Liquid mixing ratio Batch no, (P/L)
Vertex RS
(Vertex, Netherlands) VT 215 g/ ml YX111P04/YG505L01
Paladent 20
(Heraeus Kulzer, Germany) PD 10 g/4 mi 010521/012326
Luciton-199
(Dentsply. USA) LU 21 g/10 ml 1001111101110
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Table 2, Mean biaxial flexural strength (MPa) and standard deviation (SD) of specimen groups

Flexural strength (SD)

Material
VT PD LU
Water 762 (6.2 106.0 (15.0) 116.3 (8.4)
Air 779 (9.4) 9538 (111) 1123 (13.5)
Microwave 966 (7.6) 1095 (13.0) 1135 (20.0)
Table 3, Mean biaxial flexural modulus (MPa) and standard deviation (SD) of specimen groups
Method Flexural modulus (SD)
VT PD LU
Water 16170 (44.0) 17930 (105.0) 17540 (103.0)
Air 16200 (104.0) 17240 (94.0) 1605.0 (128,0)
Microwave 1701.0 (68.0) 1666.0 (60.0) 16080 (171.0)

Table 4, Results of two-way analysis of variance on biaxial flexural strength (BFS) and elastic modulus (EM) data

Source Properties  Sum of square df Mean square F Sig.
Material BFS 17345 347 2 8672673 57,590 000
EM 43426 685 2 71713.343 6.619 002
Method BFS 2325 261 2 1162 631 7.720 001
EM (09983185 2 54991 593 5076 008
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Figure 1, Mean biaxial flexural strength and results of
Statistical diifferences. Low and upper case letters aenote
the results of multiple comparison by Scheffe's test (P(005)
Same upper case letters indicate no statistical significant
differences between the resin materials at each curing
method, Same lower case letters indicate no significance
between the diifferent curing methods for each resin materal,
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