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Table 2. Surface hardness of composite resins cured by halogen or plasma light

Specimen Light source Vickers Hardness Number
thickness & curing time N Top Bottom Mean
2mm Halogen 40sec 15 30.27+9.74 26.40+7.68 28.33+ 8.84
Plasma 3 15 25.68+7.23 18.21+9.15 21.95+ 8.95
Plasma 6 15 27.23+6.73 21.97+6.96 2460+ 7.24
Plasma 9 15 28.16+5.44 23.90+6.67 26.03*+ 6.36
3mm Halogen 40sec 15 28.94+6.57 22.26+5.73 25.60+ 6.94
Plasma 3 15 26.73+7.82 11.26+5.28 19.004+10.23
Plasma 6 15 26.66+5.99 17.68+5.49 22.17+ 7.26
Plasma 9 15 28.28+5.30 19.16+5.95 23.72+ 7.22
4mm Halogen 40sec 15 27.48+6.81 15.18£6.05 21.33+ 8.90
Plasma 3 15 25.50+6.29 5.42+0.73 15.46+11.12
Plasma 6 15 27.32+4.64 7.71+3.43 17.51+10.74
Plasma 9 15 27.88+5.08 10.30+3.76 19.09+ 9.96
5mm Halogen 40sec 15 25.35+£6.60 9.65+4.02 1750+ 9.62
Plasma 3 15 25.22+7.01 4.90+0.00 15.06+11.42
Plasma 6 15 26.54+7.04 5.394+0.82 15.96+11.83
Plasma 9 15 26.84+6.58 7.11+2.24 16.97+11.13
Totals Halogen 40sec 60 28.01+7.58 18.37£8.75 23.18+ 8.48
Plasma 3 60 25.78+6.95 9.95+7.49 17.87+10.72
Plasma 6 60 26.94+6.02 13.18+8.33 20.07£10.00
Plasma 9 60 27.79+5.52 15.12+8.33 21.46+ 9.49
Mean+SD; Values less than 5.0 (lower limit of measurement) were considered as 4.9
Table 3. Significance of difference in hardness between top and bottom
2mm 3mm 4mm 5mm Totals
H40 NS * * *
P3 * * * *
P6 % " " *
P9 NS * * *

t-test, 2-tailed
* 1 P<0.05; NS : Not Significant

Table 4. Significance of difference in hardness between resin thickness groups

Halogen 40sec

Top Bottom Mean

Plasma 3sec

Plasma 6sec

Top Bottom Mean

Plasma 9sec

Top Bottom Mean

2mm

Top Bottom Mean

*

a a a a b a a b a a b a
3 a a a a c ab a c ab a c a
4 a b b a a b a a bc a a b
5 a c b a a b a a c a b
F 1.169 22.959 9.140 0.129 20.692 2.877 0.060 41.365 5.359 0.204 36.522  6.553
Sig 0.330 0.000 0.000 0.943 0.000 0.039 0.980  0.000 0.002 0.893 0.000  0.000

* : Values in columns having the same letter were not significantly different (P>0.05) by the LSD test
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Table 5. Significance of difference in hardness between light source and curing time groups

2mm 3mm

Top Bottom Mean Top Bottom Mean

4mm
Top Bottom Mean

Totals
Top Bottom Mean

5mm
Top Bottom Mean

H40 a* a a a a a a a a a b a a b a
P3 a b a a c b a b b a a a a c b
P6 a ab b a b ab a be ab a a a a a be
P9 a a b a ab a a c ab a c a a a ac
F 0.994 3.037 3.418 0.460 10.199 3.631 0.502 16.702 1.771 0.218 12.666 0.289 1.418 11.006 6.157
Sig 0.402 0.036 0.020 0.711 0.000 0.015 0.682 0.000 0.157 0.884 0.000 0.834 0.238 0.000 0.000

* : Values in columns having the same letter were not significantly different (P>0.05) by the LSD test
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Abstract

INFLUENCE OF LIGHT SOURCE AND CURING TIME
ON SURFACE HARDNESS OF RESIN COMPOSITES

Sang-Man Bae, D.D.S., M.S.D.. Kwang-Hee Lee, D.D.S., M.S.D., Ph.D.,
Dae-Eup Kim, D.D.S., M.S.D., Ph.D., Ho-Young Ahn, D.D.S., M.S.D.

Department of Pediatric Dentistry, College of Dentistry, Wnkwang Dental Research Institute
Wonkwang University

The purpose of study was to compare the plasma arc light with the halogen light in compostie resin curing.
Three composite resin materials(Z-100, 3M, USA; Tetric Ceram, Vivadent, Liechtenstein; SureFil, Dentsply,
USA) were filled in the teflon molds (4mm in diameter and 2, 3, 4, 5mm in thickness) and cured with either the
conventional low-intensity light curing unit with a halogen lamp (Optilux 360, Demetron, U.S.A.) for duration
of 40 seconds or with the high-intensity light curing unit with a plasma arc lamp (Flipo, Lokki, France) for du-
ration of 3, 6, and 9 seconds. The intensity of halogen light was about 370mW/cm?® and that of plasma light was
about 1,900mW/cm®. After one week, the surface hardnesses of both the top and the bottom of the resin samples
were measured with a microhardness tester(MXT70, Matsuzawa, Japan). There were significant differences in
the hardness between the top and the bottom of the resin samples except the 2mm thickness samples cured by
halogen light for 40s or by plasma light for 9s. There was no significant difference between the hardness values
of the top surfaces of the thickness groups. The hardness values of the bottom surfaces decreased as the curing
time decreased and as the thickness of resin samples increased, and the three kinds of resin composites showed
similar patterns. The results suggest that the halogen light for 40 seconds might be able to cure greater depth of
resin composites than the plasma light for 3, 6, or 9 seconds.

Key words : Plasma, Halogen, Light-curing, Composite resin, Surface hardness
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