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" ABSTRACT

based composites.

spherical fillers.

scopic fracture.

This study was performed to evaluate the effect of resin and filler type on the fracture toughness of light-
activated composites. Experimental composites were prepared using urethane tetramethacrylate(UTMA)
and bisphenol glycidylmethacrylate (Bis-GMA) monomers and five different types of silica fillers. Fracture
toughness was measured by a single edge V-notched beam(SEVNB) method, which was discussed from
ASTM E399-78. Rectangular bars of 2.5X5X26mm were prepared with experimental composites and a
notch about 2.25mm deep was carved at the center of the long axis of the specimen using a dental diamond
disk driven by a dental micro engine. The flexural test was carried out at a crosshead speec of
0 05mm/min and fracture surfaces were observed under scanning electron microscope.

The results obtained were summarized as follows:

1. The fiacture toughness values of UTMA-based composites were relatively higher than those of Bis-GMA-

2. The highest fracture toughness value was observed in the UTMA-based composite containing the 1.5m-
3 Aging in the distilled water at 37C for 10 days showed the increase of fracture toughness, which was

severer in the Bis-GMA-based composites than those of UTMA-based composites.
4. The AE amplitude occurring during the fracture toughness tests was the highest at the point of macro-
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Table 2. Fillers used in this study

Table 3. Experimental composites of each group

Batch No. Filler size Manufacturer

Filler type
(um)
Crushed quartz ~ CRS-A 0.5 Tatsumori Ltd.
. CRS-B 0.5 Tatsumori Ltd.
Crushed silica .
CRS-2105 69 Tatsumori Ltd.
CRS-C 0.5 Tatsumori Ltd

Sphetical silica

CRS-1405 1.5 Tatsumori Ltd
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Code Monomer Filler

Ucl UTMA/TEGDMA
BC1 Bis-GMA/TEGDMA
ucz UTMA/TEGDMA
BC2 Bis-GMA/TEGDMA
ucC3 UTMA/TEGDMA
BC3 Bis-GMA/TEGDMA
USl UTMA/TEGDVA
BS1 Bis-GMA/TEGDMA
Us2 UTMA/TEGDMA
BS2 Bis-GMA/TEGDMA

0 bum-crushed quartz
0.5umm-crushed silica
6 9un—crushed silica
0.5um-spherical silica

1.5um-spherical silica
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Fig. 1. Structural formulas of monomers

Fig. 3. Specimen geometry for the determination of fi acture
toughness by the single-edge notched beam method
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Table 4. Filler content and fracture toughness values of

UTMA-based composites

Fracture toughness

Table 5. Filler content and fracture toughness values of

Bis-GMA-based composites

Fracture toughness

. Filler content (MPa - m'?) . Filler content (MPa - m")
Specimen code (wt%) Drying Aging in water Specimen code (wt%) Drying Aging in water
(10 days) (10 days) (10 days) (10 days)
UCl 56.0 1154+0.19 1.25£0.12 BC1 56.0 1.04+0.08 1.28+0.13
Uc2 65.4 1.21+0.10 1.31+0.13 BC2 65.4 1.11+0.09 1.33=0.12
UcC3 4.6 1.49+0 16 1.57+0.17 BC3 74.6 1.32+0.12 1.44=0.15
US1 780 1.10+0.08 1.19+0.11 BS1 78.0 0.97+0.07 1.21:20.09
Us2 84 5 1.54+0.18 1.66%0.20 BS2 84.5 1.42+0.11 1.56=-0.16
- 25
o 25}{ WNB Drying for 10 days 4 R Drying for 10 days
"“E (T3 37°c water for 10 days [ 37c water for 10 days

20}
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Fig. 4. Relationship between fracture toughness and filler
types of UTMA-based composites.

Fig. 5. Relationship between fracture toughness and filler
types of Bis-GMA-based composites.
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