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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 Untversity

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 mm), and the thickness were 0.5 mm, 1 mn, 2 mm 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 ervor.

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)

Key words: Biaxial flexure strength, Three point flexure strength, Weibull modulus, Composite resin

- Received 2005.8.9., revised 2005.10.30., accepted 2005.12.28. -

* Corresponding Author: Byoung-Duck Roh

I.AM £
Department of Conservative Dentistry,
College of Dentistry, Yonsei University
134 Shinchon-dong, Seodaemun-gu, Seoul, 120-7562, Korea A59] NAA e A w59 G 43E AdiA
Tel: 82-2-2228-3146  Fax: 82-2-313-7575 ’ 2% 29 29 stgn & 4 ik g A
E-mail: operatys16@yumc.yonsei.ac.kr FE A3 E o=, oA, A (shear) 59 E3kdQl 24
< WA "o} debg o g Rl Algte, ARE obdzt 5

58



[e]

£82 E4olgta &+ .
Aol B A A5 9F A= 23E A TH
AAEAE (dimetral tensile test)o] ZES AHE Hoj
o}, 22U o] AEA] WS FEsty U AR
Zo] olg & By S39 Eilo] IR o} Big
3] R3S JehlE @0l slof A8 dxrHEe] EAA
£ A7l o, ofd A3} 49 83 Bl Ax
A& )& International Organization for Standa-
rdization (ISO) 4049, American National Standards
Institute (ANSI)/American Dental Association
(ADA) Specification No.279] T3] w2} 34 23 4=
ANEHE AHEel 232 ZEE S48 o

o] dZoA APHE 3 2F AT A8 4 AR
37} AR e, AH9 oA 8 A ste Aol
o ey o] 33 22 AT FL AU 2 &
o} #dd Fa ARE Y8 dal HAew o] F 7t
A 2 o] BuHu gy A, AlAS FHE 9 o
Pt 2AT &3 (edge effect)7t SHHE Aol AT
X1 BX, B9 7HE TE drlske B dAEE 2%
So] e 2o G JeA F7) dEd F 7R
lateral ® longitudinal)9] o2 Algste] Avt 2
(striation)e] A7E TFYstedol H &3 A7 FA0]
stte Aolth. w3 olgg AlF Az Y olddd=
&g A3 T8 42 ZAAY wASd 71E (void) T

- o

—~
-

(ot

~N
-

Y $paq 2700 stk N3E & Qe 9o

=

EYE ARG Bre o) Pk

ANEe At B ol 23 43 4 AiEo
Hugo g}

Z Az 7w AEY 2S¢ A% S T gl o

et G e o] glo o)F Ak AP

WAl 28 (radial stress)@ H4 $3 (tangential

stress)o] L3 o] F vk o] HojA &

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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Figure 2. Schematic illustration of piston-on-three-ball
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Table2 Mean flexure strength and Weibull modulus of three point flexure test and biaxial flexure test

radius of supporting

. i Mean strength ,
Test method circle / thickness of (Mpa) Duncan grouping Weibull modulus
sample (mm) :
Three point 87.86 + 16.64 5.38 + 0.39
flexure test
3775/05 126.77 £ 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 + 042
5/1 132.49 + 19.22 d * 7.11 £0.91
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).

— Three point m=5.38
®8 Blaxial(3.75/0.5) m=7.83
1 H a Biaxiai@.7s11) m=s.92
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|— Line (Biaxiai(3.76r2) m=11.44
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Figure 3. Weibull modulus graph according to specimen
thickness on 3.75 mm supporting ball radius (MICRO-
NEW™, Bisco, Schaumburg, U.S.A.).
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Figure 4. Weibull modulus graph according to specimen
thickness on 5 mm supporting ball radius (MICRO-
NEW™, Bisco, Schaumburg, U.S.A.).

Table3. Mean flexure strength and Weibull modulus of three point flexure test and biaxial flexure test

- Test method

radius of supporting
circle / thickness of

sample (mm)

Mean strength
(Mpa)

Duncan grouping

Weibull modulus

Three point 119.22 + 17.33 7.2 + 0.32
flexure test

3.75/05 167.44 + 19.07 a * 935+ 043

3.75/1 14597 £ 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 * 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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Figure 6. Weibull modulus graph according to specimen
thickness on 5 mm supporting ball radius (RENEW®,
Bisco, Schaumburg, U.S.A.).
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