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Fig 1. Dies prepared for comparing fracture load of zirconia core for
posterior fixed partial denture

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

Fig 3. Cross sectional view between first molar and second molar

Fig 4. Universal testing machine(Instron 4501) tested in this study

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

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

Fig 7. Fractured zirconia core between first molar and second molar

Fig 8. Scanning electron microsopic view of fractured surface

3 AR

Table 1. Classification by connector design
Table 2. Result of one-way ANOVA
Table 3. Means and standard deviations of fracture load

Table 4. Fisher’s PLSD test with siginifance level: 5%
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IAA FA29x AFLE 9] xolx¥(Nissin Co., Tokyo, Japan)d
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1 X]ote]l 1.0mmZE < rounded internal line angleo] %oJ¥ non-beveled

shoulder margin® 1059 =WHAAIE, 2me wFH AHA|S A gsle] A hA=

Me-& EFo]ZE #|23}e] polyvinylsiloxane 14 A (Extrude, Kerr, Germany) &
AXAAE F HA9 lost-wax techniques E3 Ni-Cr 3 (Rexillium 3,

Jeneric/Pentron Inc., CT, USA)2 & 17§19 master steel dieXlZ & 7=

54 A& 93 steel dieg epoxy resin (Polyurock, Metalor Technologies SA.,

=

Switzerland) 2.2 EA4 8} 40719 dieE A&} T},

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)

2. o] A #H(Table 1)
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Co., Seoul, Korea), A2 I3 (ADENS program, Seoul, Korea)& ©]-&3}4
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A 2534} FoJ(Adens Ziceram, Dental Graphics Co., Seoul, Korea)Z
AZPer, Zo = 71E F7 0.8mmell internal reliefi= 40m= A A3 o
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2).

Fig. 2. Zirconia core constructed by CAD/CAM for posterior fixed

partial denture. (occlusal view and lingual view)

Table 1. Classification by connector design

Group Variation of connector design

6



1 Connector between mandibular second premolar and pontic—
3X4mm
Connector between pontic and second molar—3>4.5mn

(all group same condition)

2 Reinforcing of lingual connector by gingival 1/3(1mm)
3 Reinforcing of lingual connector by gingival 2/3(2mm)
4 Reinforcing of lingual connector by full height(3mm)

Group 1 Group 2

Group 3 Group 4

Fig. 3. Cross sectional views between 1st molar and 2nd molar.
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Fig. 4. Universal testing machine(Instron 4501) tested in this study.
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Fig. 5. Loading with 0.5mm/min on central fossa of pontic.
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B3 o™ one-way ANOVA testZ3}, Table 3 A H 3d Axrt A4F 1A
Al fe FFE e Zoew YERTHP<0.00D). Z#E® ZhEzhe

TS dolry] 3] w3+ HFel Ao]E Fisher’'s PLSD test® 5%



[e]
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Table 2. Means and Standard deviations of Fracture load(Unit:N)

Group Mean Standard
deviations

1 1212.1 158.2

2 1510.2" 277.9

3 1882.0™ 87.0

4 1980.1™ 107.6

T significant high fracture load compared to control group

T significant high fracture load compared to group 2

Table 3. 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 4. Fishcer’s PLSD test with significance level:5%

Groups Mean Difference  Critical Difference P-value

10



1 and 2 -298.100 158.047 .0005
2 and 3 -371.800 158.047 <.0001
3 and 4 -98.100 158.047 .2162

2000
1800
1600
1400
1200
1000
800
600
400
200

fracture load(N)

AT

group

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

Fig. 7. Zirconia core has been fractured between pontic and second

molar.
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Fracture initiation site

Fig. 8. Scanning electron microsopic view of fractured surface.

Arrows indicated critical crack area(’x200).
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The importance of esthetic restoration in dentistry has increased in the

last few years, and the use of all-ceramic restoration has become
popular. All-ceramic restoration has good biocompatibility, esthetics
and chemical resistance, but because of high stiffness and low tensile
strength, applications to fixed partial dentures has been limited. 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.
Therefore lingual reinforcing core design of the connector should be
considered.

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.

The following four groups of 40 posterior fixed partial denture
specimens(each group 10) were fabricated as followed; group 1, vertical
height of connector is 3mm(control group, all groups have the same

condition); group 2, lingual vertical lmm reinforcement on connector;
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group 3, lingual vertical 2mm reinforcing on connector and group 4,

lingual vertical 3mn reinforcing on connector. Specimens were subjected

to compressive loading on the central fossa of pontic by instron. SEM

was used to identify the initial crack and characterize the fracture mode.

The results were as follows:

1.

The mean fracture load of the non-lingual reinforcing group was
1212N and the lingual vertical 1mm reinforcing group was 1510N,
the lingual vertical 2mm reinforcing group was 1882N, the lingual
vertical 3mn reinforcing group was 1980N.

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

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

Fractures were initiated in gingival embrasures of connectors and

processed to the loading site.

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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