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Table 1. Commercial self-curing denture base resin

Product Manufacturor Powder/Liquid
7/2(with pressure)
Vertex SC Dentimex, Zeist, Holland 5/2(without pressure)
(by volume)
Tokuso Rebase Tokuyama Co, Tokyo, Japan 1.8¢/1ml
Jet Denture Repair Acrylic Lang dental Co, Wheeling, U.S.A 3/1(by volume)
Table II. Composition of materials
Product Powder Liquid
Vertex SC PMMA MMA
Tokuso Rebase PEMA Demethacrylate monomer
BPO Derives of hydroethyl methacrylate
Jet Denture Repair Acrylic PMMA MMA

* PMMA : Polymethyl Methacrylate
MMA : Methyl Methacrylate
PEMA : Polyethyl Methacrylate
BPO : Benzoyl Peroxide

Fig. 1. Stainless steel mold for specimen.
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Fig. 2. Device to form the notch in specimen and schematic diagram of specimen in notch.
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Fig. 3. Instron with specimen for transverse strength and schematic diagram of specimen.



‘?” €9 3 4 ]01]/\1 JJ],] Z_O] %7@61—04 o]
PR ERE 27)7Edo)(a)E Fiigen I3
QA Kee o29] 4 & o] g3le] 7kt
PS
Ke=———fla)
BWs/Z
322(1.99-a(1-2)(2.15-3 .93 +2.72)
fla) =

2(1+20)(1-0)**

AA7]A a= a/Welx Be AlHe] & We AlH
o] #ol, S& Az Azl 283 Pe ZJEHOH*%
vERdTE

339 Ade 474 FEE 42209 BAA fo
& H7F8171 938l one way ANOVA testE 3111
Duncan test® 538t}

. e7Z32}

A AHEE AR ArHedERe] e 5
YR FR o EEH AR Table I, 11, 1117 Fig. 51
et

e AFF BZ1QL Vertex RCY|
THAI AL 2.125MPa - m"*& AZH A
Vertex SC w, Tokuso Rebase T, Jet Denture
Repair Acrylic ¥ Afo]2] 33914 =x] o A Vertex
SC ¥ Tokuso Rebase 2 A& SA4 fo4&

5b

a=Initial crack length
B B=Height
W=Width

2 AT (P).05) Jet Denture Repair
Acrylicw ¥} H|ZA] F-914 w2 A48 H%E
Bt (X.05)

Vertex SC TollX & 23¢9 F715(CO)NA 58
Al9] g7 Q1A 3t-& 23T 5 (Cw), 20psi®] 23T
o] =2(C1), 20psi®) 37C +%2(C2), 20psie] 50

[S3R=N
IR

€9 %(C3), 20psi2] 65T FF(C4)Y - =
s gael F7bke F4E dERiAR, Cosh

Cw, C1& BAASE 7o g ato|= Holx| Fhe
o(P).05) €2, C3 28]3 C4oA] §<]a 2] & B
A3 (K.05) C28} C3 Ateldl = o] gt zte]= §l3d
. (P).05)

Tokuso Rebase T4 C0, C1, Cw, C2, C3, ¢4
SR A gke] Frlshe S UERA Y
COQ} C2, C3, C4 Aol BAA o2 %91 g 2fo] &

on (X.05) C2¢F C3 Atel& #elgt atel 7t 1
9111}.(P>.05)

Jet Denture Repair Acrylic @A+ CO, Cw, C1,
C2, 03, C4 &A= B3 #to] F7132m Co%
Cw, C1, C2, C3 &M= 5AA 798 o7} gl
R (P.05) CO& C4oll M ¥ f-2J 3t Aol 7} A% Th,

(PX.05)

a3 GAEE AHEEE A g 4 2o
EE A¥xdeM ASE AEY AR o
734 4588 8z Vertex RCY mha Azt

(2.126MPa - m"*) B} 2h2 ghg Vehi AT



Table Iil. Mean value of fracture toughness

(MPa - m"?) of Vertex SC

(MPa - m"?) of Tokuso Rebase

Table IV. Mean value of fracture toughness

Vertex SC Fracture toughness sD Tokuso Fracture toughness ap
(MPa - m"®) Rebase (MPa - m"?)
Co 1.187 0.136 COo 1.199 0.114
Cw 1.341 0.164 Cw 1.347 0.089
Cl 1.374 0.127 Cl 1.328 0.095
C2 1.500 0.091 C2 1.481 0.141
C3 1.540 0.116 C3 1.530 0.179
C4 1.795 0.226 C4 1.738 0.143

* SD=standard deviation

* SD=standard deviation

Table V. Mean value of fracture toughness
(MPa - m'?) of Jet Denture Repair Acrylic

Jet Denture

Fracture toughness

Repair Acrylic (MPa - m"?) SD
CO 1.021 0.158
Cw 1.094 0.166
C1 1.135 0.172
C2 1.171 0.166
C3 1.252 0.169
C4 1.388 0.133

* SD=standard deviation
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ABSTRACT

FRACTURE TOUGHNESS OF SELF-CURING DENTURE BASE
RESINS WITH DIFFERENT POLYMERIZING CONDITIONS

Soo-Yang Jeong, D.D.S., Ji-Hye Kim, D.D.S., M.S.D., Byung-Deok Yang, D.D.S., M.S.D.,
Ju-Mi Park, D.D.S., M.S.D., Ph.D., Kwang-Yeob Song, D.D.S., M.S.D,, Ph.D.

Department of Prosthodontics and Institute of Oral Bio Science,
College of Dentistry, Chonbuk National University

Purpose. The intent of this study was to evaluate the effects of curing conditions on self-
curing denture base resins to find out proper condition in self-curing resin polymerization.

Materials and methods. In this study, 3 commercial self-curing denture base resins are
used: Vertex SC, Tokuso Rebase and Jet Denture Repair Acrylic. After mixing the self cur-
ing resin, it was placed in a stainless steel mold(3x6xX60mm). The mold containing the resin
was placed under the following conditions: in air at 23C: or in water at 23C: or in water at
237 under pressure(20psi); or in water at 37C under pressure(20psi): or in water at 50C
under pressure(20psi); or in water at 65C under pressure(20psi), respectively. Also heat-
curing denture base resin is polymerized according to manufacturers instructions as control.
Fracture toughness was measured by a single edge notched beam(SENB) method. Notch about
3mm 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 speed
0.5mm/min and fracture surface were observed under measuring microscope.

Results and conclusion. The results obtained were summarized as follows :

1. The fracture toﬁghness value of self-curing denture base resins were relatively lower than
that of heat-curing denture base resin.

2. In Vertex SC and Jet Denture Repair Acrylic, higher fracture toughness value was observed
in the curing environment with pressure but in Tokuso Rebase, low fracture toughness
value was observed but there was no statistical difference.

3. Higher fracture toughness value was observed in the curing environment with water than
air but there was no statistical difference.

4. Raising the temperature in water showed the increase of fracture toughness.

Key words : Self-curing denture base resin, Curing conditions, Fracture toughness

60



