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[Abstract]

Purpose: The dental CAD / CAM system has been popular with the development of the digital dental industry. Zirconia
is a typical material in dental CAD / CAM systems. Zirconia crowns ate classified into single layer and double layer. This
study is about the double layer crown of zirconia. The surface roughness, bond strength and fracture patterns of the
zirconia surface were observed.

Methods: Zirconia blocks were cut using a low speed cutter. Sintered to form a plate shape (6 mm X 6 mm X 3 mm).
The prepared specimens were surface treated in four ways. Surface roughness and bond strength were measured. And the
fracture pattern was observed.

Results: Result of surface treatment of zirconia. The surface roughness test results were as ET 2.87 ym, ST 2.67 um, L'T' 2.44
um, AT 2.41 ym, CN 2.08 m order. Bond Strength results were as LT 25.09 Mha, AT 23.27 MPa, ST 21.27 MPa, ET 21.09 MPa, CN
16.12 MPa otder. Fractute patterns showed cohesive failure of 25-50% of the bond area.

Conclusion: Surface roughness, bond strength and fracture pattern of the zirconia surface were observed. Etching the
surface treatment of zirconia matetials has been shown to affect the surface roughness. Zirconia special binder treatment
has been shown to affect the bond strength improvement.
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A" 2] o g A8 /=7 (CAD/
CAM) 7|&2 BEHste| g, Aletaas dgd7ksst
= ARE=A o] Aot} MREA A E &
Az AREEE Al 27] dFuusE AMSHES
U 2ol A=A YolE AMESHAA HHE TsE
A7)=]31 9Jch(Tinschert et al, 2000; Sundh et al,
2004).

25 Uste] ddFxHor HAS A2kstA
U A=FYol A& SRS AAetal, ARE
ANE L T2 F718he ole e r &8
(Aboushelib, 2005). A 27 Yo} AAE 0|83t o]
Z2yhe A0 An|AQl AT ot =42
sto] ARE-51AL Qlth(Aboushelib, 2006; 2008),

A2FYol 225 83t olF - AR =S &
LA o] A 23y olet XS4 A=A 4
AHztel AguA7E Fasith, a5 - Asks
o] A7 AL 7421 QLo HKim and Choi, 2005),
AzFYo} o] AREAHE sHRF20] X 2d
Yolel Aol HA=A7ke] skeh4] A, 71AAQ1 4
& A A FEiu R A=, e S84 19
A|2FL o} SHRF2e; AHo] A=A Ee] A
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E|9ith(Isgro, 2003; De Jager, 2005; Lee and Ahn
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A=A 7y sbd e AY vz dojdtial Baw ik
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HAATET} o] A2fo} 2719 o] F7% AR
A A A AREE Eoly] $EA Erxels 2
4791 2L & 4= 9ok, 2eln BUAE Fatel 2
e PAATIE PHOR EURES kol 18
ARG g o] 583 RO BErEL, 5
Xk Z}zto] thopet Aol A Agte e P dutz
AHQ) W ATE RET ow wehE, v
epi] A 2aio} 2x1e] o] TR AREA A A
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2 Fgslgon], AFAPAEIPILS =
TFE 2%0] ASATAE At o] WHos
EHAS AAT AHS] E AR AT 1]

Aol AFgH A =3 Yol &A= zirconia
block(RAZOR, U&C, Korea)S AMgst5om, TH
Ao AMEE A= EHFEA -GN (smart etching,
YesBioGold, Korea), A3 A A(zirkonia adhesive,
heraceram, Germany)2} A3 A B(zirliner, Ivoclar
Vivadent AG, Liechtenstein)S ARE8}Th 1|3l
AAE A 2= AL =4 (Cerabien CZR, Kuraray

Noritake Dental Inc., Japan)& AME5F3IC}
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Qo] A AT} 2Ae] AT A HTt
71(Model—650, U.S.A.)& AF&sto] HF(6mm x
bmm * 3mm)© Aealolc), Zu)E AlHe]
& #1,200 SiC AvHAIS AREstol BRdnks AAJs
1 223t AAS F Ax & AXE(Zirkonofen 600,
Zirkonzahn GmbH, Italy)o] @il 8C/mind] $2&
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Table 1. Code of shear bonding strength specimens

Code Surface Treatment
CN non—treatment
ST 50um sandblasting
ET 8min, etching
AT adhesive treatment
LT liner treatment

o

HEHED| o4&

FEHBP A A-7= FH547](SJ-400, Mitutoyo
co., Kanagawa, Japan)E ©]83}o] 0.5mm/s9] ©]5
2AH T4 B4 4.0mme] A2l AlH & 53] =
gato] 7t Hat AA7I(Ra) 7k 7155F3

e gotir] {8l HEE AWS AA AN
Olympus, Japan)& ©]-85te] 25u&ofA Harsto]
2+ u}4(adhesive failure),
failure), &%+ 148 (mixed failure)? 374 |2 B35
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Figure 1. shape of shear bonding strength specimens

5. A =8

SPSS Ver. 21.0 program(SPSS Inc., Chicago, IL,
USA)S o835t Atdeta=o] H+tgtat E5H
A5 e, 7t 1% 71 SolaE ARar] $lstol
95% Al#| = 27ollA AR 2AEA S AABHR L

™, Scheffe’s test® A=A ALS A|8Ys}Tt
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HO 287 i, ATA|HS 2,41 um, LTAHL 2.44 2]
AA717F = AhTable 2), (Fig. 2).

Table 2. Surface roughness analysis of specimens(um)

Code CN ST ET AT LT
R 2.08 2.67 2.87 2.41 244
a
+1.1 +1.1 +1.0 +0.7 +0.5
Ra
8
6
el
24
&

|
0
AT LT

CN ST ET
Specimens

Figure 2. Surface roughness analysis of specimens(um)
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=531k (Table 3)(Fig. 3).
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Table 3. Shear bonding strength (W)

Code CN ST ET AT LT
<BS 16.12 21.27 21.09 2327 25.09
+14 +18 +2.1 +20 +16
Shear Bonding Strength
50
40
E *
230
T2 *
c
“ 10
0

CN ST ET AT LT
Specimens

Figure 3. Shear bonding strength of specimens(iPa).
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Figure 4. View of a debonded veneered ceramic
specimen(x 25).
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of 0|57 WEEA] EUAE EUEE
U AL A4S ALl Zo] AL 3
= Aolg}al 1= QrHLee and Ahn, 2013;
Aboushelib et al, 2008; Lee et al, 2015) AYPAIL=
Edj® A=3Yo} oFtx HE LA FHA Y
Hol| W2 W3lE AHA o R v WS stua} 51
o}, A & AtollA= Al 2FY oo ol A
A7]1E #ole alumina A} EHA| 2L} Atof] ofjt —‘:%
Al FHAYE /“/\]o]-M_L FHo| ALdsHA 22L&
=2 Aisto] EUAE WAst
WA F EWAIE DU A
NA 2|5 AAIgH ETAIH(Ra=2.87 m)o] 7}
o7 PzE|Q o, FHo| aluminas ﬁ—/\}fﬁ
(Ra=2.67 un)o] thZ2o= =4 Uebgeh #Hz
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o] H]5ted(Kim et al, 2013) £ o] ARR-E A]
o] thx-¢l CNAJHO] EHAA 7|7} 2.08 mE 2}
Holch shAYE A A - T A 23 of kA g

ro

3E ATto|A] #1,200 SiC AupA|2 FHA P 3F A
Ao HHAAYE 2,03 m= THEITHLee et al,
5 2|23 Yo} Axje] AR T A7
cleln) ufeba] AbdA el o] WQ

2
AHO] 71 e ARATE F1A ] HEATHAS A
438 ATAIH, alumina 34} J2]gh STAH, F 324]
A2) 3 BTAY 293tz ONAJY &0 tiehy
o}, AR AEATAE AHEF LTAHI} ATA
o] HUEEE ol7] $fatel mwixle] & STA|HT}

=R 2Py B

ETA|He| B]ste] A7 =7} =7 vepsten], LTAH
I} ETAAZ ] §-018F 2to]7} Urekth(p<0.05). L]
IR AR BE AlEY {3k Ao] 7} LhE
WHTHPC0.05). ol&fgt A= A =5 oto] FHof| A
A% (liner or adhesive)& E¥EsPH HH ZEA
AAGE Be-E Aol stk el 5
ZAi}o]th(Aboushelib et al, 2008).

ActAs a5 ulHorAle kst Al AL
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