LHBHX| BHEZES}S] ] - Vol. 31, No. 1, 2006

ABSTRACT

THE COMPARISON OF RELATIVE RELIABILITY ON BIAXIAL AND THREE POINT
FLEXURAL STRENGTH TESTING METHODS OF LIGHT CURING COMPOSITE RESIN

Deog-Gyu Seo, Byoung-Duck Roh*
Department of Conservative Dentistry, College of Dentistry, Yonsei University

The possibility of applying a bi-axial flexure strength test on composite resin was examined using three
point and bi-axial flexure strength tests to measure the strength of the light-cured resin and to compare
the relative reliability using the Weibull modulus.

The materials used in this study were light-curing restorative materials, MICRONEW™, RENEW® (Bisco,
Schaumburg, USA). The bi-axial flexure strength measurements used the piston-on-3-ball test according
to the regulations of the International Organization for Standardization (ISO) 6872 and were divided into 6
groups, where the radius of the specimens were 12 mm (radius connecting the 3-balls: 3.75 mm), 16 mm
(radius connecting the 3-balls: 5 mn), and the thickness were 0.5 mn, 1 mm, 2 mn for each radius.

The bi-axial flexure strength of the MICRONEW™ and RENEW® were higher than the three point flexure
strength and the Weibull modulus value were also higher in all of the bi-axial flexure strength groups, indi-
cating that the bi-axial strength test is relatively less affected by experimental error.

In addition, the 2 mm thick specimens had the highest Weibull modulus values in the bi-axial flexure
strength test, and the MICRONEW™ group showed no significant statistical difference (p » 0.05). Besides
the 2 mn MICRONEW™ group, each group showed significant statistical differences (p < 0.05) according to
the thickness of the specimen and the radius connecting the 3-balls.

The results indicate that for the 2 mm group, the bi-axial flexure strength test is a more reliable testing
method than the three point flexure strength test. (J Kor Acad Cons Dent 31(1):58-65, 2006)
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Table 1. Light cured composite resin used in this study
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Manufacturer Lot. No. Use
MICRONEW™ Bisco, Schaumburg, U.S.A. 300008186 Anterior
RENEW® Bisco, Schaumburg, U.S.A. 300009783 Posterior
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Figure 1. Schematic illustration of three point flexure
test.
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Table2. Mean flexure strength and Weibull modulus of three point flexure test and biaxial flexure test

Test method

radius of supporting
circle / thickness of

Mean strength

Duncan grouping

Weibull modulus

sample (mm) (Mpa)
Three point 87.86 + 16.64 5.38 + 0.39
flexure test
3.75/0.5 126.77 £ 16.97 ab * 7.83 £ 0.62
3.75/1 119.50 + 17.06 b * 6.92 + 0.82
Bi-axial 3.75/2 133.44 + 12.00 a 11.44 £ 0.55
flexure test 5/05 112.37 £ 14.70 c * 8.04 + 0.42
5/1 132.49 + 19.22 d * 7.11 £ 091
5/2 134.07 £ 10.55 d 13.48 £ 0.51

If the alphabet is different, significant difference at @ = 0.05 (between the thickness on the same diameter).

* indicates significant difference at @ = 0.05 (between the diameter on the same thickness).
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Table 3. Mean flexure strength and Weibull modulus of three point flexure test and biaxial flexure test

— Three point m=5.38
| | & Biaxial(5/0.5) m=8.04
o Biaxial(5H) m=7.11
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Figure 4. Weibull modulus graph according to specimen
thickness on 5 mm supporting ball radius (MICRO-

Test method

radius of supporting
circle / thickness of

Mean strength

Duncan grouping

Weibull modulus

sample (mm) Lz
Three point 119.22 + 17.33 7.12 + 0.32
flexure test
3.75/0.5 167.44 + 19.07 a s 9.35 £0.43
3.75/ 1 145.97 + 14.11 b * 10.64 + 0.59
Bi-axial 3.75/ 2 167.23 + 14.73 a * 11.04 £ 1.42
flexure test 5/05 182.39 + 21.75 c x 8.75 £ 0.44
5/1 168.05 + 17.87 d * 9.72 £ 0.59
5/2 157.34 + 11.11 d * 14.50 £ 1.33

If the alphabet is different, significant difference at @ = 0.05 (between the thickness on the same diameter).

* indicates significant difference at @ = 0.05 (between the diameter on the same thickness).
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Figure 5. Weibull modulus graph according to specimen
thickness on 3.75 mm supporting ball radius (RENEW®,
Bisco, Schaumburg, U.S.A.).
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thickness on 5 mm supporting ball radius (RENEW®,
Bisco, Schaumburg, U.S.A.).
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