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£ AgeMe A2 208 4 F9 F33 X #E
2919 Artglass(Heraeus Kulzer Co.,
Wehrheim, Germany), Estenia (Kuraray Co.,
Japan), Sculpture(Jeneric Pentron Co., Wallingford,
US.A.) 2 Targis(Ivoclar Co., Schaan Liechenstein)
e A APE AUES AR eH, 7
&-=A#4 EAQ Vita VMK 68(Vita Zahnfabrik,
Germany) @ Ceramco(Ceramco Co., U.S.A))
SEANHE 2Fo 2 AHE-EcH(Table 1).

2. HEYH
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AAsHE WS AHS T
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A 27023 FFAAF AAS A AES AFsA

i, Estenia® a-Light IIE o83l 4 36027 35
FA7 2 AEAA KL100S AHE-3 158319] 71
o2 JFAHE ST, CureLite PlusE
o] §-¢+ 6027+2] BF &7} Conquest Curing Oven
WellA 1587ke] 27133 2 SculpturerlH S A
2P on Targis AHLE Targis QuickS o] &3t
Z8A17] ¥ Targis gelS EE312, T
Targis Powercl| A 2587F Z8A1A AH & A2t
TH(Table 2).
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2stAcHFig. 1, Fig. 2). st en, vibration® blottingH o2 A3l
o} A z3|Ake] AN met 28] st AlEE

Table 1. Materials used in this study and abbreviated group name

Brand name Code Manufacturer

Ceramco CE Ceramco Co., US.A

VMK 68 VM Vita Zahnfabrik, Germany

Artglass AG Heraeus Kulzer Co., Wehrheim, Germany

Estenia ET Kuraray Co., Japan

Sculpture ST Jeneric Pentron Co., Wallingford, U.S.A.

Targis TG Ivoclar Co., Schaan Liechenstein

Fig. 1. Schematic diagram of mold and device to fab-
ricate the specimen.
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Table 2. Composition and curing conditions of each resin composite for crown

Brand name  Monomer Fmif}; ;n)tent Curing method Curing source and time
(/]
Artglass UDMA 70 Light UniXsS, 270sec
Estenia UTMA 92 Light and heat a-Light II, 360sec
KL100(110C), 15min
Sculpture PCDMA 79 Light and heat Cure-Lite Plus, 60sec
Conguest Curing Oven,15min
Targis Bis-GMA . .
Decandiol 75-85 Light and heat g“arg%s gumk' 12%56‘?
UDMA argis Power, 25min

*UDMA' urethane dimethacrylate, UTMA: urethane tetramethacrylate
PCDMA: polycarbonate dimethacrylate, Bis-GMA' Bisphenol glycidylmethacrylate

gAsETh FHE RE AELS 240 - 2,000
emery paper GAZHA] AutatA I, AFALE] nlA|

A%E AAIAE Lme} 0.3ume] ThololZE 3
o|AEZ nldt thg, 0.1m EF0|Y Ho|AER
HF dvstot.

FHTFENA 5 2o AFTE £, 25T A
Z71WdlA 1097 12 Held &3 thermal
cyclingm &2 /[T, 72EAS FAR &2
A3 2 A Fio] AL HRY QPR |
Ae TS Bk 98, 5ty WY ¥z
(RCB-20, Jeio Tech. Co., Korea)$t 55Tl A
HE JFE8FF(WBC-3030, Jeio Tech. Co.,
Korea) 2 748 W4 £8FA (39 FA., Korea)
£ AMgsto] A Az 1628 2722 10,0003 2)
thermal cyclingS A1333151t}.

2) A} E AP L By

AF AEE ASAE7](Model 4201, Instron
Co., US.A) AZE& A2E &S U4
crosshead speed 0.5mm/mine| Al A8t o, ot
A2 FALAAL #w] 7 (JSM-6400, Jeol Co., Japan)
o2 #Ase}. =3 FE3 A3 T, thermal
cycling AF9] 71A# 29| HslFdE ZABH] 9
A HAwtH o g ZFert 7Y A U Estenia®t
thermal cycling 3o 29 37} 7 A el
W Targisell &l Fourier ¥ & A ejA E337
(FTIR: Fourier Transform Infrared Spectroscopy.
Bio-Red, FTS-165)2 £&l% Scm™olA &4 o=

229

A= E ST S4E Ade EHEA
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Inln = mIng - mInds (2)

1
1-#

239 nfe) FEFE LENEOR wjdsld &
& Al e w, i HA £ Z=o g =3 g
€ Pi= median rank Hol &3k o3} o] EA
"t

1-0.3
n+0.4

£ & Inln(1/(1-P)]sk Ins Ale]o] 8t

3

37



BAE 2413 ohE Weibull A5 m3} SA7ZE 6,9
&g AN

=
>
"

0x
1A

1. ™ZE

Table 391 23ColA 1047 A=A &34 5
T} 55T #FlA 10,0008 9] thermal cycling
< Y3 79 AT FA7F et ler, Fig.
32 1 &€ v Aot 109 AzAe] 23
A& Bsteniad QA4 =71 105.2+15.7MPa2A 7+
2 wokon TA] d2TE Alelstae Artglasse
7+E7} 68.9+7.8MPaZ 714 23k, Estenias} o}
2 4A ATzt fo3 Z=atel7t At
(p€0.05). Thermal cyclingm<] 7 -l = Estenia7}
94.8+6.6MPa24 7V w2 AFAEE HIA
vt AZzA 73 9] Targis7) 40.3+4.32.8 7}

e ARE Jeplon, 47 gRETle) &
5 RY3 A=Aolrt e Aoz EAHAG
(p€0.05). Thermal cycling A%& Blwdg< o
SculptureZ A ¢} 8} 1 Artglass®t Targis?S 72
F& a = 0.0194, Estenia®2 FF= a

Tensile strength (MPa)

AG 5 TG

..

CE
Group

Graph comparing the tensile strength

Fig. 3. Comparison of tensile strength of reinforced
veneering composite resins for crown.

Table 3. Mean tensile strength of the metal bonding porcelain and reinforced veneering composite resins

for crown
G Mean tensile strength(MPa)
roup Drying for 10 days 10,000 thermal cycles
CE 28.4£4.5 27.8+4.9
VM 31.9+5.6 32.5+£5.7
AG 68.9+7.8 59.1+4.9
ET 105.2+15.7 94.8+6.6
ST 74.9+14 4 72.6£5.5
TG 78.7+9.9 40.3+£4.3
wall & 5 ‘é;/t; ;Z.//J ik
s AG : : : . — a
a? v e . ’{AZZ/ : f/; lg = ezl 7
z I SEERE ¥/ z .
:-;E ?ﬂ/ /: % / E 308}
@ ! ﬂ o ]/ v/ g el | -
= 126 o/ . e of = T 3
& 7 il w L
150 204 548 Ta8.4 150 201 5, 48.4
Tensile strength ( MPa ) Tensile strength ( MPa )
Weibull plots of the tensile strength(Dry for 10 days) Weibull plots of the tensile oth(10,000 th

(a) Dry for 10 days

(b) 10,000 thermal cycles

Fig. 4. Weibull plots of tensile _strength of reinforced veneering composite resins for crown.
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Table 4. Weibull analysis data after drying for 10 days

Group
Parameter CE VM AG ET ST TG
0:(0.5) 28.7 32.3 69.6 106.6 75.8 79.6
m 6.9 58 9.7 7.1 5.6 8.7
O, 30.3 34.4 72.3 112.2 80.9 83.0
r 0.94 0.92 0.96 0.94 0.94 0.95
or(avg) - 284 31.9 68.9 105.2 74.9 78.7
Cv 15.8 17.6 114 14.9 19.2 12.6
N 12 12 12 12 12 12

*01(0.5) =median fracture strength(MPa); m=Weibull moudulus: ¢0=Characteristic strength(MPa):
r*=Weibull distribution regression coefficient squared: ot(avg) =Mean tensile strength(MPa); CV=Coefficient

of variation: N=number of samples.

Table 5. Weibull analysis data after 10,000 thermal cycles

Group
Parameter CE VM AG ET ST TG
0r{0.5) 28.1 329 59.5 95.5 72.8 40.7
m 6.2 6.6 13.4 16.1 14.6 10.6
% 29.9 34.8 61.3 977 75.1 42.1
r 0.91 0.97 0.92 0.95 0.96 0.96
ot(avg) 27.8 32.5 59.1 94.8 72.6 40.3
CcvV 17.6 175 159 7.0 7.6 10.7
N 15 15 15 15 15 15

0.0594 #2)3t 2ol & BT},
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Fig. 55 AW 3 SEMARI .24 A o)
Z7E U] 7188 7H AEAHY sEH S Hol
i 9o, Sculpture} Targise ¥lm2 FL3 27)
o] 4 it Eted A E BFE 5 Ut
Estenia®t Artglasse T A @ vls]A A=A
o A3 B3 Feje B2 FHH U3,
gl 71d8x ¢ HA= d Alole] AHE w
2hA Azts]o] dojigom gt =2 daj
A FEAo = gzlo] delo] B Fatg B
< 2y
Fig. 62} Fig. 7& Estenia®} Targiso] that 33
AF 9 thermal cycling= 3% 9] FTIR ¥4 4
7

Folth, S AsHA F2 A5dMe vlad 2
& #1321 C=0 (1721 cm™) ¥ AWF9] C=C
=27}

(1636 cm™)7t #AHNeH, F5EF o) &
2883, BEFE thermal cycling 3 A 80

HT



Fig. 5. SEM micrographs of fracture surfaces after 10,000 thermal cycles. (a)Ceramco . (b)Vita VMK, (c) Artglass
(d) Estenia, (e) Sculpture, (f) Targis.
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ABSTRACT

A STUDY ON THE TENSILE STRENGTH OF REINFORCED
VENEERING COMPOSITE RESINS FOR CROWN

Seung-Geun Ahn, Dong-Wan Kang*

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

Recently a new generation of crown and bridge veneering resins containing submicron glass fillers
was introduced. These ultrasmall particle hybrid composite materials distinguish themselves, com-
pared with conventional microfill crown and bridge resins, through improved mechanical prop-
erties. It is claimed that these composites are suitable for metal free crowns and even bridges using
fiber reinforcement.

The purpose of this study was to evaluate the effect of thermal cycling on the tensile strength of
the following veneering composites: Artglass(Heraeus Kulzer Co., Wehrheim, Germany),
Estenia(Kuraray Co., Japan), Sculpture(Jeneric Pentron Co., Wallingford, U.S.A.), and
Targis(Ivoclar Co., Schaan Liechenstein). According to manufacturer s instructions, rectangular ten-
sile test specimens measuring 1.5X2.0X4.5 mm were made using a teflon mold. Whole specimens
were divided into two groups. One group was dried in a desiccator at 25C for 10 days, and anoth-
er group was subjected to thermal cycling(10,000 %) in water(5/55C). All test specimens were placed
in a universal testing machine and loaded until fracture with a crosshead speed of 0.5mm/min.

Weibull analysis and Tukey s test were used to analyze the data. The fracture surfaces of spec-
imens were observed in SEM and the aliphatic C=C absorbance peak of Estenia and Targis resin
was analyzed using Fourier transform infrared(FTIR) spectroscopy.

Within the limitations imposed in this study, the following conclusions can be drawn:

1. Both in drying condition and thermal cycling condition, the hlghest tensile strength was observed
in Estenia testing group(p<0.05).

2. The strength data were fit to single-mode Weibull distribution, and the Weibull modulus of all
veneering composite resin specimens increased after thermal cycling treatment.

3. After thermal cycling test, the highest tensile strength was observed in the Estenia group, and
the lowest value was observed in the Targis group. The tensile strength values showed the sig-
nificant differences between each group(p<0.05).

4. The aliphatic C=C absorbance peak of Estenia and Targis resin was decreased after light cur-
ing, and there was no distinct change after thermal cycling.

Key words : Veneering composites, Tensile strength, Weibull analysis, FTIR
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