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Table 1. Codes of specimens

Material Reinforcement Code
No treatment VP
Grid strengthener VG
Vertex Silane-treated T300 V3
Silane-treated T800 \'%
Silane-treated Kevlar VK
No treatment LP
Grid strengthener LG
" Lucitone  Silane-treated T300 L3
199 Silane-treated T800 L8
Silane-treated Kevlar LK




(1) =2 NME ¥

SR A dde FEAG FAY fedE

3317195k ANOVA test9} Duncan's multiple
range test®] Zi= Table 2, 3 2 Fig.12¢

Table 2. Mean fatigue resistance(cycle) Table 3. ANOVA (LSD) test for flexural
and Duncan's multiple range test fatigue test
Material Mean D 2}‘;‘;&;‘1‘: VP VG V3 V8 VK LP LG L3 L8 LK
range test VP / NS * * * NS NS * * +
A
L8 21127 8509 N VGNS / * * * NS NS * * *
LK 18794 1528.1 A
L3 16295 12640 B A
B Vg * * NS / NS * * NS * *
V8 10180 4481 B C
VK 910.5 512.2 C
C LPNSNS * * * [/ NS * * %
V3 867.6 6953 C
D LGNSNS * * * NS / =* x %
LG 106.4 45.9 D
D L3 * *# * NS * * * /[ NS NS
LP 57.2 63.9 D
VG 391 208 D L= * N/ NS
. . D
VP 177 132 D LK = = = = = * = NSNs /
Alpha=0.05, df=90, MSE=561029.3, n=10. n=10.-
Means with the same letter are not * : Significant at p<0.05.

significantly different at p=0.05.

Fatigue resistance (cycle)

2400

NS: Not significant at the 0.05 level.
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Fig. 12. Mean flexural fatigue resistance (cycle).
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2t} Vertex @AM 2 A2 VP, VG,
V3, VK, V8¢9 «£o2 Eon Lucitone 199
g A& LP, LG, L3, LK, L82] +o2 &St
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o 58 ¥M2 AL Holu FAZCE {9
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(p0.05), 2%9 ¥4 /9 ALY HF=E
7#3e9S e o 9 2ol RAHp
{0.05).

(2) 54 Z& 43

27 A= 489 HEAY A4 /4L
Z3}7]2)3t ANOVA test$} Duncan's multiple
range test®] ZA¥= Table 4, 5 ¥ Fig.13%

Table 4. Mean impact force (mJ) and
Duncan's multiple range test

Zt}. Vertex @AM 3 ZFEE VP, VG,
V3, VK, V89 £o2 &on Lucitone 199 &
A& LP, LG, L3, LK, L82 «£o2 &t}
Lucitone 199 #A0] Vertex dA R ¢ &
27 AEE HolY, EAHeR {8 g
2polE Holxe &dth(p)0.05). 2% #HA
BEdA Az AEAZ 3 AHHE B
Aoz fod Wt Aojzt 1ok (p)0.05), 2
29 &x Aad A /2 AR
= fo & 9 2ol & BHATH(pC0.05).

(3) Met 25 Ay

Ao A= Age] FFA% BAH FAHE
AZ38}7]19)3F ANOVA test9} Duncan's multiple
range test?] ZA¥= Table 6-9 % Fig.14, 159}
2t} Vertex 323} Lucitone 199 #3¢] A

Table 5. ANOVA (LSD) test for impact
force

Duncan's

Material Mean SD multiple

: v range test
L3 1891.7 2947 2
A% 1808.3  570.6 ]]; A
LK 1543.3 3347 B C
B C

L3 1515.0 2385 B CD

CD

VK 1420.0 2569 CD

CcCD

V3 12150 1659 I]I))
LG 477 32 g
VG 42.1 10.5 E
E
LP 40.0 55 E
: E
VP 274 4.1 E

VP VG V3 V8 VK LP LG L3 L8 LK

VP / NS * *
VGNS / * *

V3 * % [ x NS x *x N§ * *
V8 * * * | * x * NSNS NS
VK * * NS * / * * NSNS NS

LPNSNS * * =*
LGNSNS * * %
L3 *

/] NS * * =%
NS / * % %
* NSNSNS * * / *
L8 * * * NSNS * * * /| *

LK # * * NSNS * * NS * /

Alpha=0.05, df=50, MSE=67504.81, n=6.
Means with the same letter are not
significantly different at p=0.05.
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n=6.
* . Significant at p<0.05.
- NS: Not significant at the 0.05 level.
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Fig. 13. Mean impact force (mJ).

Table 6. Mean transverse strength
(Kg/mm2) and Duncan's multiple

range test
Duncan's
Material Mean SD multiple
range test
LK 10.915 0.76 g
VK 10.417 1.95 B A
B A
L8 9.833 1.32 B A C
B C
V8 9.562 2.14 B 8
L3 8.958 1.23 D C
D C
LP 8.857 0.31 B C
LG 8.227 0.55 B
V3 8.154 0.32 B
VP 7.829 0.65 B
VG 7.729 1.02 D

Alpha=0.05, df=70, MSE=1.419428, n=8.
Means with the same letter are not
significantly different at p=0.05.
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Table 7. ANOVA (LSD) test for transverse
strength

VPVG V3 VE VK LP LG L3 L8 LK

VP / NSNS *
VGNS / NS *
V3INSNS / *
V8 * ok ok

* NS NSNS * *
* NS NS * * *
* NS NSNS * *
/ NS NS
VK * * * NS
LP NSNS NSNS *
LGNSNSNS * *
L3NS * NSNS *

* NSNS *
/ * * * NSNS
/ NS NSNS *
NS / NS * *

NS NS / NS *

L8 * * * NSNSNS * NS / NS
LK * * * * NS * * * NS /
n=8.

* : Significant at p<0.05.
NS: Not significant at the 0.05 level.



Transverse strength (Kg/mmZ2)

Table 8. Mean modulus of elasticity
(Kg/mm2) and Duncan's multiple

range test

Duncan's
Material Mean SD multiple

range test
VG 36494  32.8 g
VK 36125 816 A
V8 35839 705 g ﬁ
L3 34168 414 g ﬁ 8
L8 32912 562 g A 8
LK 30500 457 B D€
LG 2920 605 g 9 &
V3 26534 301 E B
VP 25544 85 £ B
P 24922 124 &

@
L

Alpha=0.05, df=70, MSE=1.419428, n=8.
Means with the same letter are not
significantly different at p=0.05.

"0 Vertex
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Fig. 14. Mean transverse strength.
(Kg/mm2)
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Table 9. ANOVA (LSD) test for modulus

of elasticity

VP VG V3 V8 VK LP LG L3 L8 LK

VP /
VG * |/
V3 NS *
V8 * NS *

VK *# NS # NS /7 *

* NSNS * * NSNS *

[/ *¥ * NSNS * * NS

/ NS * * NSNS *

* NSNS *

L

L3 * NS * NSNS *

L8 * NS * NSNS *

L

GNS * NS * * * / NSNS NS
NS / NS NS
NSNS / NS
K *

* NS * * * NSNSNS /

400

n=8.
* : Significant at p<0.05.

NS: Not significant at the 0.05 level.
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H Lucitone 199

200+
150+
100

50+

o N

Grid

T800

Plain

T300 Keviar

Fig. 15. Mean modulus of elasticity.
(Kg/mma2)
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Fig. 16. Typical behavior patterns of specimens during transverse strength test.
Lucitone 199 resin (right), Vertex resin (left).
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Abstract

AN EXPERIMENTAL STUDY ON REINFORCEMENT OF
ACRYLIC RESIN DENTURE BASE

Hyung-Sik Kim - Chang-Whe Kim - Young-Soo Kim

Department of Prosthodontics, College of Dentistry
Seoul National University

The denture may be fractured accidentally by an impact while outside the mouth, or may be
cracked or broken while in service in the mouth. The latter is generally a fatigue failure caused by
repeated flexure over a period of time.

This investigation compared the flexural fatigue resistance, the impact force and the transverse
strength of two denture base materials with and without the grid strengthener, the T300, the T800
and the Kevlar fiber to evaluate the fracture resistance. The distribution and behavior of fibers
across fracture lines were examined by Hi-Scope Compact Microvision System. .

Through analyses of the data from this study, the following conclusions were obtained.

1. The flexural fatigue resistance, impact strength and transverse strength of high impact
strength resin were higher than those of conventional heat polymerizing resin, but statistically
there was no significant difference(p>0.05).

2. All specimens with and without the grid strengthener did not show significant differences in
the flexural fatigue, the impact and the transverse strength test(p>0.05).

3. All specimens reinforced with the T300, the T800 and the Kevlar fiber showed significant
increase of the fatigue resistance and the impact force(p<0.05).

4. All specimens reinforced with the T800 and the Kevlar fiber showed significant increase of the
transverse strength (p<0.05).

5. All specimens reinforced with the T300, the T800 and the Kevlar fiber exhibited greenstick
fractures. The fibers tended to remain enveloped in the resin, resisting pull-out.

Keywords; acrylic resin, reinforcement, fracture resistance, fiber, grid
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