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[Abstract]

Purpose: This research is conducted for better clinical test of Zirconia as we find out the fracture strength
difference of Zirconia on cement gaps of full Crown that made use of Zirconia which is somewhat being used in
recent dental technology.

Methods: We produced each nine of Zirconia Crown of Zirconia fracture cement gaps A group(0.03 mm), B
group(0.05 mm), C group(0.08 mm) on cement gaps by use of CAD/CAM, and compared the results. We could
end up getting conclusions as following.

Results: There was fracture strength difference per cement gaps but no impact(P<0.05). There was difference
between 1.962 +0.259 from group A and 2.005 £0.367 from group B, but no impact(P<0.05). There was
difference between 1.962 +0.259 from group A and 2.478 0.331 from group C, but it’s hard to be considered as
an impact(P<0.05).

Conclusion: Because of the hight pressure 0.08 mm is fractured and Margin has a lot of empty space due to gap
for 0.08 mm. To identify the difference between 0.08 mm and 0.05 mm, 0.08 mm is selected as a gap. Therefore

when it comes to using 0.05 mm authentically 0.05 mm is quite practical to use as a gap.
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WA= AZFYo}F Hojd &e]4 A% AEE
ZHAAL Qlgole 24 F 52 Holil Herh Wile =
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ofFaL 7| A 70| Faste] CAD/CAM7 &+ =X
3} thSong et al, 2011).

CAD/CAMe] A3} Hofo] A-&.02 =elel AL 1980
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A7 Aol HAo] Uit o] thet HAE
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o€ A CAD/CAM system HsFHA] 2|2t & o 4] 2]
CAD/CAM=S o]-&3t HAE AlA Al =g} Heldol
FE o] o] o] &3t A=A Yo} i AlAto] HAL 5
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thSeo et al, 2006; Song et al, 2008).
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A7} E AE-E ¢33 BRUX(USA) Zirconia At
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Table. 1. Subjects Selection Stuff

Material and Equipment Product Manufacture
CAD/CAM system EXO CAD ltaly
3D Scanner Medit Korea
Milling Machine Roland Japan
Model Nissin(D51DP-500A-MF) Japan
Zirconia Brux USA
Instron UTM 4303 USA
Metal REX IV ALLOY USA
2.7 %E
1) 28 XA

2gS Azstr] $18l Nissin(D51DP-500A-MF.)
denti form 17§& Attt 221 silicone(Elite
Double 22, Zhermark, Italy)2 1:1(Catalyst : Base)=
E3tslo] Nissin® @2 2 silicone moldE A% &, =

744 3 (Fujirock, GC, Japan)E A9 2FS A&shed

o

2) 270 2 EXO CAD Design 2t

A2 28-S 3D scanner(Medit, Korea)& ©]-&3}o]
20E S AAEIH S ™ Cement gap 0.03 mm
,0.05 mm, 0.08 mm=zZ AAsAHFig. 1). X
margin 24 9 =4 gap &2l crown A WiE, A
IS A AR 3Fal(Fig. 2). Crown® FEE 2
/d8taL A74sto] CAD Designe PH-2|5FtHFig. 3).



Fig. 5. Completion of zirconia crown
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4) Zirconia Crown 2+ &E2 Z4010[0f 2
ZirconiaZ $Hd%E Crowne cement gap ZtZ 0.03
mm, 0.05 mm, 0.08 mm& A|ZE ZirconiaZ 545 Al

ol Ag sklthFig. 6).

a. Margin production b. Set up cement gap c. Correction

——

0.08mm 0.05mm 0.08mm

Fig. 6. Attachment metal die

d. Confirmation gap e, Arrangement of Crown  f. Completion of Crown 5) I EE st XA

Fig. 2. Production process of CAD AYS Yl A2E Y3l Metal (REX4 ALLOY. USA)
& 0]8310] 2.5 ecm X 1em X 2 cm@] 2|15 A2lshe]
A|ote] 27t 457 ¥ A shof AlAtskglthFig. 7).

Fig. 3. Completed crown and save . u ﬂ

3) Zirconia crown2| X|&t Fig. 7. Product zig

Zirconia &% (Brux, USA)& DWX-50(Roland,
Japan) 0.2 AA7Ly skal(Fig. 4). 418 ¥ Aol Hook=
AAsERTt, 22|12 2F2F 0.03 mm, 0.05 mm, 0.08
mm9| gapl.Z A H crown= AlEH3AHFig. 5).

6) IEYE A

KOLASH7-(Universal Testing Machine) Q1% 4
U=A3719] INSTRON(UTM4303, USA)HH|Z 2
1 mmo| &g 4 7isto] AlHo| uta HSlE o
Shogbs FolEdthFig. 8).

Fig. 4. Zirconia cutting Fig. 8. Experiment by the instron(UTM4303)
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< SAZEIN SPSS 12.0 Ko(SPSS,
USA)E ©|-83l3tt. Zirconia & ©]-8sto] AZHE full
crown®| cement gapoll g IEYES ST & 1
2710] Wito] 905t xjo|7} Q)] EAskr] <8 U
B 2] BAFE A (one—way ANOVA)T} AfZH Aoz
Tukey HSDE H|W5}9]on §0)4=22 0,052 3F3iTh

Table 2. Strength According to the Gap of Zirconia Gap

mZ uf
2 AYS 58l A7(0.03 mm gap), Bv+(0.05 mm
gap), C1(0.08 mm gap)ollA] IE7 e= At 1,962+

0.259, Bt 2.005%0.367, C* 2.478+0.331% LEFg
on, AT B2 SAACE fFofgt Aot glglen
(£0.05), Ct A<, Bt BFof Hlsf 5254 aba7}

(T N)

All data Data except min & max
Group
N M=SD N M+SD
A 9 1.692+0.259 1.930+0.144
B 9 2.005+0.367 2.075+0.147
C 9 2.478+0.331 2.478+0.331 a
p* 0.004 001

*p—value by one—way ANOVA test

abc: Same letter means no statistical difference by Duncan test
A: group with 0.03mm gap

B: group with 0.05mm gap

C: group with 0.08mm gap

E7F 52 2SR YERETH(p0.05)(Table 2).
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348 4= ArhSeo et al, 2006; Pyo et al, 2011). &
CAD/CAM A|2"E o83t HAE AAL 7]&9]
Hol| s %’49} 2L oy 7HA AR Ee| AN 1%
NN hEA FHE HFE AA A3}, o3}
#2394 g 4be] 7Hssttke AoltHHuh et al,
2011).

A25Yol= 553 A4S Z2H =t QB2 HE

302 _chotxiatz| 2ot 2l x|

FolA FEo HolE
A RS 7HE Fekgt
—1°J JA&o]tH(Park et al,
e, A QP A

Z’\_

ol F419] 017

+317] §l8i4+= CAD/C
© & FA7HE sfjof FtHKim et al, 2003).

Azdols 7k & 24 WS AXA H=d, 15-
30%9] A% 558 doy|m ARHoR Wrol s}
71 Kwon et al, 2008). o3t A =51 o}o] E/d
CAD/CAM A|AHI] 84 £9] AHLS o]835fo] AA
H An] BHE] A&lof| CAD/CAMEAIS o] 835t B3
FEo] Z7I5EL Qli= F=AloItH(Huh et al, 2010).
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& Zirconiag ©]-8319] full Crown A|251o] cement
gapll W& SEZEE dopiz sttt I AR
0.08 mm®] gape AT AlHAA 7HE 2 S
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£ o83 full crown A25to] cement gap2l T
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Zirconia2 YA TFgo] =& F1A AT

Cement Gap®ll WZ Zirconia Crown® I-E7 % 8w

CAD/CAM=Z ©]-83}] cement gap®l 0.03 mm(Asb),
0.05 mm(B<), 0.08 mm(C#)7} =% A2td
Zirconia crown= ZYZ} 970 AlZste] ST of
At & Instrono & g 7lste] A ES Bl
Blpi

A<+0.03 mm gap), Bx+(0.05 mm gap), C++(0.08
mm gap)ollA WEREE A7 1.962+0.259, B#
2.005+0.367, Cut 2.478+0.3312 YEFOoH, A—_r’-JJf
B—TLL% SAALE FoJ7t Zol7t I (p)0.05), C

o, Bt RO HIS| frofebA A= w2 Al
= e THp<0.05).

0.08 mm+= w2 Yol ofsf spdo] E AT, gapo]
HE A Margin $-20] T AHEIE 9lo], 0.08 mm+
0.05 mm&} 2polS H7|Ysf Aeist gapsl ¥ 0.05
mm7} AA| 43 2 e R Aaxoz sA Akt

=0 =2 = 20 h83

gapol|etal TETh
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