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1. CloIM=H(Fig. 1)

atel A247A 9 A2 TFA S A A E, Al
TAE 7FEAZ e 234 T29X AZE Y
2o} (Nissin Co., Tokyo, Japan)®] a}@ X|o}o
1.0mmZ-9) rounded internal line angle®] %€ non-
beveled shoulder margin®} 10%=2] ZHZAAE 2mn
o ek A& At A& Akt

A8 EF o] & AZ sl polyvinylsiloxane$) 4l
(Extrude, Kerr, Germany) 2 SI4AS & B9
lost-wax technique ¥l Ni-Cr 2 (Rexillium
3, Jeneric/Pentron Inc., CT, USA)2.Z 1749]
master steel dieAl? & AL E 23 A1 938)
steel die¥ epoxy resin (Polyurock, Metalor
Technologies SA., Switzerland) & 4|5t 40
7he] dieE A ZHsHTH

2. F0{HZH(Table 1)
AR FETholE AZAIA AAAZE 3219

9271 (DGS, Dental Graphics Co., Seoul, Korea).
AA 22 13 (ADENS program, Seoul, Korea)g ©]

Fig. 1. Dies prepared for comparing fracture load of
zirconia core for posterior fixed partial denture.
(1.0mm non-beveled shoulder margin with rounded
internal line angle, 2.0mn occlusal reduction, 10 degree
tapering)



§3te] B4, AAlst A7) A (FA-A300, 3+
717, Seoul, Korea) & F8ll Al 2310} 50| (Adens
Ziceram, Dental Graphics Co., Seoul, Korea) & Al
2t Fo1E 718 A 0.8me] internal relief= 40
mZ AABIA e A24TR] 9 Al ThTA] Alo]l&
22 & 3mn, THA] F 4mE 7H B F e
dHo R ATFR Y} A2 FA] Atele A AL
Z 3mm, $£HAL & 45mE 7H L E e @
AARE FAsHh (Fig. 2) ol 22 9
NBAA R 272 QAR ASd 2]200AFH
9] FARAFZE AAst] Fzelg olde] HA
39 1 3L 2mn, 47 3me] B} TERE AAIS
Ak (Fig. 3) o 449l vt 2AE 742 44 104
A % 4070 3912 AT (Table 1.
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mm

3. 20{2| H&

Az 4079 Zol2 FH)8 Z2te] o] EA) B2
Cholol qlatolel AlIE R st

Table 1. Classification by connector design

wHz A& 7] (Universal Testing Machine, Instron
4501, Instron Company, MA, USA) 2.2 A 1ti+
2] central fossa™¢loll 0.5m/min® £=2 2%
Q FAE vt o] dolue HEE 535
(Fig. 5) Zt71e] AAlol| w2 shd7}r =] o] {55
vl &kt (Fig. 4)

ZE

5. FARMXL

gk

oj

ox

Tge] AT B o] e ida dotrr] Al
Z A9 gAE-E AP AR EZ (JSM-T2000,
JEOL, Tokyo, Japan)< AHg-dto] &3ttt

6. EAIEA

A7 e o] AolE AW KEI] &) StatView T2
2 (SAS Institute Inc, NC, USA)S o]-&3}o]

Group Variation of connector design

Connector between mandibular second premolar and pontic-3 X 4mm

1

2
3

Connector between pontic and second molar-3 X4 5mm
(all group same condition)

Reinforcing of lingual connector by gingival 1/3(1mm)

Reinforcing of lingual connector by gingival 2/3(2mm)

Reinforcing of lingual connector by full height(3mmn)

Fig. 2. Zirconia core constructed by CAD/CAM for posterior fixed partial denture. (occlusal view and lingual
view)
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Goulussal
Lingual .

4. 5mm

Buceal

Gingival

Group 3

Group 4
Fig. 3. Cross sectional views between 1st molar and 2nd molar.

Fig. 5. Loading with 0.5mm/min on central fossa of
pontic.

AT 5% 255 Bl Al one-way ANOVA
Fig. 4. Universal testing machine(Instron 4501) test2 AA)ak] 7}
tested in this study.

42e] 9% ol 452 ot &
I3 Fol7k Qi A% T2rel MnE el A%
A0 2 Fisher s PLSD testE 5% SolFFo=
A e,
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Table IIA ¢ o] FARE 23 A 1T
1212.1+158.2N, 272 1510.2+277.9N, 37&

1882.0£87.0N, 4+& 1980.1£107.6N9] =4
FeE B.90 (Fig. 6) one-way ANOVA testd 2,
Table MIAMAR A ZErt 2% B7F dA ¢
o3 FgFS e Ao & VERETE.(P0.001) 13 B
2 27k froldE gotRr] Adl 23 Wt
#}o)E Fisher s PLSD test® 5% #9452

fracture load(N)

A% A%, Table VANAY 3334 4770 A9
shas ZEel agwel 598 sol7h 9

B4 & Fig. 7oA o] #2728 A 13|
Atolo] AZAF-AIA =i,

FARAAEN G BF A FE2 ARRY AS
Al 7|A =] A E & Fd& EA.(Fig. 8)

Fig. 6. Fracture load of zirconia core classified by
connector design.

Table 11. Means and Standard deviations of Fracture load {(Unit:N)
Group Mean Standard deviations
1 1212.1 158.2
2 1510.21 277.9
3 1882.0* 87.0
4 1980.1'* 107.6
' significant high fracture load compared to control group
! significant high fracture load compared to group 2
Table III. Result of one-way ANOVA
DF Sum of Squares Mean Square F-Value P-Value
Groups 3 3740296.200 1246765.400 41.060 (.0001
Residual 36 1093117.400 30364.372
Table IV. Fishcer' s PLSD test with significance level:6%
Groups Mean Difference Critical Difference P-value
1land 2 -298.100 158.047 0.0005
2and 3 -371.800 1568.047 {.0001
3and 4 -98.100 158.047 0.2162
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Fig. 7. Zirconia core has been fractured between pontic and second molar.

P Fracture
initiation site

Fig. 8. Scanning electron microsopic view of frac-
tured surface. Arrows indicated critical crack area
(x200).
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ABSTRACT

FRACTURE STRENGTH BETWEEN DIFFERENT CONNECTOR
DESIGNS OF ZIRCONIA CORE FOR POSTERIOR FIXED PARTIAL
DENTURES MANUFACTURED WITH CAD/CAM SYSTEM

Jun-Yong Seo, D.D.S., In-Nim Park, D.D.S., Ph.D.*, Keun-Woo Lee, D.D.S., Ph.D.

Dept. of Prosthodontics, college of Dentistry, Yonsei Untversity, Seoul, Korea
*Dept. of Dentistry, Korea Medical Insurance Corporation lsan Hospital, llsan, Korea

Statements of problem: Zirconia core is used for posterior fixed partial dentures because it s
good mechanical properties. Stress is concentrated on connectors in fixed partial dentures, so the
proper design of connector areas is needed for adequate mechanical long-term properties of any '
prosthesis. The area of connector is critical, but tooth size and surrounding soft tissue limit the
connector design.

Purpose: The purpose of this study is to compare fracture strengths between different connector
designs of zirconia core for posterior fixed partial dentures manufactured with CAD/CAM system
and determining the optimal connector design satisfying strength and hygiene.

Material and method: The following four groups of 40 posterior fixed partial denture spec-
imens(each group 10) were fabricated as followed: group 1, vertical height of connector is 3mm{con-
trol group, all groups have the same condition); group 2, lingual vertical 1mm reinforcement on con-
nector; group 3, lingual vertical 2mn reinforcing on connector and group 4, lingual vertical 3mm rein-
forcing on connector. Specimens were subjected to compressive loading on the central fossa of pon-
tic by instron. SEM was used to identify the initial crack and characterize the fracture mode.

Results: The results were as follows:

1. The mean fracture load of the non-lingual reinforcing group was 1212N and the lingual ver-
tical 1mm reinforcing group was 1510N, the lingual vertical Z2mm reinforcing group was
1882N, the lingual vertical 3mm reinforcing group was 1980N.

2. The reinforcing groups were statistically significant compared to non-reinforcing groups(P<0.001).

3. There were 2, 3mm reinforcing groups that were statistically significant compared to 1mm rein-
forcing groups(P<0.001), and the 3mm reinforcing group was not statistically significant com-
pared to 2mm reinforcing groups(P>0.05)

4. Fractures were initiated in gingival embrasures of connectors and processed to the loading site.

Conclusion: In this study, lingual reinforcement of connector for improved strength of zirconia
based fixed partial denture is nessasary. And long-term study for clinical application is required
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