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of 71 0.7mm, WAZA 40 pme Folate], CAD/CAM Al =®ow
[PS e.max ZirCAD o] 2070¢} T-3% W& 3o] 10705 Al &skd . A2
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Ty ol st AFAALY A W B Estal ofdd] A2 Ao}
FEA FHFEo] Hal FH =Y A =49 chipping, Fo9 34,
frAEel Fd Folth.? o TN b EotA wAshe BT 1A
S A9 delamination =& chipping <19 B ¥ AZF Fgtey 144 RAE
HFo A HEAEE F =2 cohesive failure ¢ FHE|E YERIATE. Sailer 52
AzFYol 8 3 3 3 13%, 5 I & 15.2%0| A chipping ©] &A3tia

X

Huga P FHZe] o]Folxl AFAME 3 d F 9.5%, 5 d §F 36%%
WiEE o Wel ofds] fA sAHA i des & F AT

O Aeres A =AY W Ax, A=sdol sk A =A 3t
FAAG dYFAT Aol, AAsA X o] YA, A =4 F5T
Ae5d 55 5 4 Ak chipping o] A Fof7F 2 A S BHE
2EsALY composite resin &2 AT = AN PR Aol

Chipping ©]1} delamination & %A 3} framework design, A% Z=xje] F
%74, cooling rate ¢ ZH 5L EiA=E Hx3} & F duaz YA

ded ¥, Bt EeA dde] 9 A EAE AMEEte] FHE WA

FE SIS ROTY EAHeR Azl FRE AgHE 43 EAle
= AEE 100 MPa AmQd? d-7hgew o] AlFe] o] 8=
lithium disilicate glass ceramic <= ¢F 400 MPa A== A3 7]£9 dAH

=S o]&sk= AXTE chipping o WEd Al ¥ H& o=
o] AT},

Fole} AF A Alole] AHAASG o7t AA 39 delamination =&
chipping o WAl Fad A4T& e ¥ oje AZFYol Fojet A
A Atele] AgEo]l A EZsYol & HAZAA JHE FHof FE Y
shfel7] wjiolth.”? A F7kA 9] A EFYol FEES Al B WA
Ao dRZATE A2 ol sole] IdBFA TR g A st
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o] $EL FHYOR Agtel ;oja WY wA Abolo] FH ATE o
ol
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2#d lithium disilicate glass ceramic & GHFAFE oA
AT Ael7b Al glol 238 delamination ¥ 22 wA7F fEd
Aol o] AFEEA| Z3gict.®

<% Aboushelib & A2 Yot} A4 Ex] Ato]e] AW
Aol gle A7 A=A dBZATIE FZold ARG WEE ARG
o =2 vA 1 AF AeE HAdual sgln. ol A =FY ol Foé}
A=A Abele] AR Al Zfolrh AW 7 AR Abele] dFdo] 23]
AA 27] 5o = 23k chipping o 7FeA = o7 WEoln=

st Aastaol @ A2 FYAGY o] At FBstel, ABYAL

b
»
N

Zpol7F AR ZL AgoA A=zYol IR A =A ¢ =2
Atd S HAYH w8 =2 Z=E 7R lithium disilicate glass ceramic

lo

ARE O F chipping & 7|40 FU F AS 3ol AFaait.
HoAGe] HBAHEe =& 3 FEE AY+= lithium disilicate glass
ceramic & IPS e.max® ZirCAD = A z}st :3 9o d-7}$HH S =2 veneering

s sLFd A

N
1‘

, 593 WP o IPS e.max® ZirCAD & ceramic
ingot ¢l IPS e.max® ZirPress = veneering 3+ 799} Uutz<¢l PR
epo = Azt Ag-9ke] 4 stF HluE Rz gt o]E FE
A =249 lithium disilicate glass ceramic & A4 A& 7ls5AS
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AZE F 23S 2709 (InFos Blue®,Sirona,Bensheim,Germany) %
2708t A 25 ol FdojE A&t WA FAE 0.7mm 2 S}E]
WFEATE 1.5mm 7} HA a2 W cement space = WA wlzlo A
BumEoz QA AHEH 25 40pm = AAAY. (Fig.2)

zirconium oxide block ¢1 IPS e.max® ZirCAD (MO 0, Ivoclar-Vivadent,
Liechtenstein)E 274 (InLab MCXL®, Sirona. Bensheim,Germany)=
Adapstal, goldh A= s 32 o] brass model o 7]AF-olM AAATH A
olojA = EFEZE olE F UrF WHARYE =AsAHY. 1 5 A&
HU2A 714 (InFire HIC®, Sirona)ollxl AZA3dte] & 20 719 FoE
A 2k ATt

T3 FJH o F4 ZoAE AZE7] Yske] brass model & TIF AT
g2 QA (Aquasil Ultra LV&XLV®, Dentsply Caulk, Midfold, DE,
USA)E A ZAFS] AAE 5 i & TPt A5 AgRds
AZeLR . A3 e ZFY R die spacer = W cement space =

o] "Wl o o] (T-3, Ticonium, NY, USA)=

H

A0um o2 FHo3ta EA
AAedet. AdFE A
Midfold, DE, USA)E AlZALe] AA & Egtste], brass Rl ofm] A zhd
A2 57Yol Fo]E seating T+ AEJAA QoA FEH HEse] FIA
Yy 244 index 2 AFETOEMN FU FH Y FolE A& F UL

SFETE, oA A S HHESte] F 10709 &5 oS A #SES . (Table 1)

2

rl

¢4+ (Aquasil soft putty®, Dentsply Caulk,

o
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Fig.2 coping design details

Table 1. Properties of core materials as provided by the manufacturers

Coping material CIE Flexural Strength
(Manufacturer) (10%/K) (MPa)

IPS e.max ZirCAD
EP 10.8 900
( Ivoclar Vivadent, n=10)

IPS e.max ZirCAD
ZP 10.8 900
( Ivoclar Vivadent, n=10)

T-3
WM 14 .4 784
(Ticonium, n=10)




9. A4 =4 A% 4YF 44

Foj=Z AREE IPS e.max ZirCAD & VYttrium-stabilized zirconium oxide
block o2 IHZAGFE 2F 10.8 o]aL F2F %=+ 900 MPa ©]t}. IPS e.max
Press & FA o] lithium disilicate ¢ glass ceramic ingot 2 %A
AW ZAT= °F 10.
e.max ZirCAD H-§ ceramic ingot &% fluorapatite 7} Ao 9.8 9
ATt 110 WPa o == Z%E Aduh. PRM Ao d% =A=
AFEE VN9 & IAAAS oF 8.8-9.2, = ZE 96 MPa o X E HIT},
(Table 2)

Az2E FZojo] HFLsA 1.0 mm ¢ A =AE veneering STt 10 712
IPS e.max® ZirCAD o IPS e.max® Press(LT A2, Ivoclar-Vivadent,
Liechtenstein)® veneering o] EP i, 10 7] IPS e.max® ZirCAD ol IPS

0.2 =3 Z}=+ 400 MPa ©]ar, IPS e.max ZirPress & IPS

e.max® ZirPress(LT A2, Ivoclar-Vivadent, Liechtenstein)® veneering &}¢]
7P relgl shal, wpAlEte 2 T-3 o Vita VMI(VITA, AZ, USA)e.= 3}al
VM ol 2t gkt

Veneering ol 24 EP 3} 7P i+ IPS e.max ZirPress & liner ¢ IPS
e.max® Ceram ZirLiner (Ivoclar-Vivadent, Liechtenstein)& %83 %
Zrdstar o flell A =AE E-7kstesiv.
EP o3} 7P ++& # & press parameter ¢ Programat EP 5000° (Ivoclar-
Vivadent, Liechtenstein)S A}F83}o] A ZAFS] A A E pressing L VM

T A 2] A Ao whE} veneering SFSLTE.



Table 2. Properties of veneering materials as provided by the manufacturers

CTE Flexural
Material Manufacturer &
(10°/K) Strength(MPa)
IPS e.max Press Ivoclar Vivadent 10.2 400
IPS e.max ZirPress Ivoclar Vivadent 9.8 110
VM9 Vita Zahnfabrik 8.8-9.2 96
IPS e.max Ceram Zirliner Ivoclar Vivadent 9.8 90

2. 47 WH

7. ARl §3

zF A)H e WWH-E air abrasion (RondoFlex, Kavo)S Al3stFth. 50 um
¥

A %3l

-

aluminum

SRRSO 2 HE 10mm AZNA 15

AAR & 10kg o & A

oxide & o83}

A o
= 11—

=
3 & 7 B 1 A

2  bar

Fgom
27 olFolhth, FAls:

S composite luting cement 91 Duolink (Bisco, IL, USA)E #|ZAF A A

2 JlsuA @, 4w

SN
cER

EFstel AW AgSAT. FeAA FHST oo AWES nejA

)
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Abek 3 ES Adsty] 9ste] E<4gr] (KD-TCS 30, Kwang-duk
,Korea)® 5C¢eF 55CoA FAA7ZF 30 = WHIAIZF 6 =& 10,000 3]

A3 71A] vz A]H S universal testing machine (4465 Instron, USA)2S-
o]-&3}o] crosshead speed 0.5mm/min = 34 35S FAH3S = 0] 3}

A
ool del Zheld 4 =S Al wgw AFgel e ¥ 5

=
—
Polubs #77HA P2 el 1 £XE J1Ssa A PdS AR

(Fig.3)



Fig.3 Universal Testing Machine

. B4 &4

712H FXEL PASW/WIN ver 18.0 (SPSS Inc., Chicago, IL, USA)E
AbgEte] BEAST. Add 7F AolE Hubslr] Yl AFFIE 95%
FFO % one-way ANOVA test & A|8¥3}al, Scheffe test = AFS
A3k,

10



m. 23

AFE 93 AA AZ FA Fo] IPS e.max® Press® veneering 3+ EP
o AlEA Ze]  HA o ekgkrl. 10d ool AH 7 FAE A FZARY

AANRE AP E D-71g43g F Ze -7 F Feon Wzt T

17782 A= A= S 77F AAE 5 10709 AHS FHE oA

-

A3 Az IPS e.max® ZirCAD o IPS e.max® Press = veneering 3t
EP ¢ He 34 352 1650.12 N, L3 5ojo)l IPS e.max® ZirPress =
veneering ok 7P & 1183.55 N ©o]Qlal, &< Fo]d Vita W9 o=

e

VM 2 2621.21 N o] 1t}. (Table 3, Fig. 4)

Table 3. Mean value (N) and standard deviation

N Mean SD
EP 10 1650.12° 566.05
7P 10 1183.55° 152.88
W 10 2621.21° 481.96

Different superscript letters indicate group that are statistically different,
P < .05

11



3,500

3,000

2,500

2,000

1,500

Fracture load (N)

1,000

500

EP ZP VM

Fig.4 Bar graph indicating mean value of fracture load of veneer porcelain

One-way ANOVA test oA EP i+2 7P wH. U= Higko] o f-94

rr

%2,

Aole oha EEAAF E FFE BIYYG. W L tE IE
T = F FAE B3 (Table 4)

Scheffe HANME U3t 235 B

fz
o

Table 4. Summary of one way ANOVA analysis of fracture load of veneer porcelain

(P<0.05)

;232;2; d SgEZ?e ¥ P
-3t 112021.434 2 56010.717 28.013 .000
-l 53985.658 27 1999.469
A 166007 .092 29

12



2. NH9 vd FE BF

EP w3} 7P 9] Aol "l cohesive failure 9} adhesive failure
A4S Btk ¥ EP Al F dRelAE
oA w7t A=zsyol o7t @eol x4 o
adhesive failureol] 7}7h2 AW AS BT (Fig. 5-a,b) W oAM=
FHAA crack T dojd A9, cohesive failure Q1 9, mixed failure

A A57F veFeAl yebgtk. (Fig. 5-¢)

7} A9 mixed failured] ¢

Ag =7t 2 wxew

1E O

2

(2

a) EP b) ZP c) WM

Fig.5. An example photo of fractured aspect of (a) EP group, (b) ZP group, (c)

VM group
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oel o4 d+E T8 A=2aYel FE=2 5d F¢ 97.8% o]
3 Qo) chippings FHAE 9.5%°1A BAE 36%9= H
Qe T Zeynep 52 A 2FU ol FEE A2 chippings
B4 B 7Qda sl wEka 23}

| Hold A =A7F EAEA dobd A 234}

A 2pel7b A4S wf 7hssirkal &z

zko) 7k 0.75-1.709] WHlel As wW Foje} A =A Alojol <P AL

ZAglo] o]Fo] Hrta kUt ® FHo] Aboushelib 5& Fojo} A LA

B dAAT Aelb e AT AWl Y dE] S8e BAE 5 9o

Q3 WA A ARAEI 9 wmdkthar Bttt IPS e.max Press®

Az Az AAe =94 AE2 SskAR
1

Apol7h AL glo] A Esole] dH AR

o

14



aFHE AN Agel ABHNE AW e Fuh aTHe
NN E obAE g ol ol8Hm Yt FRAR F shion”

AR AR oM A2y o el Bl H]go

of

2
il
o
o
e
=
30,
i)

IPS e.max ZirPress® veneering 3t 7P H+t 34 sk o] 7Hg WF&
FA2 BYAT UHx] F 73 vlm Al BFE Azl 4 G4 £
BoFQAT. ol A dF Thed A8 2 Am7t 7bedhs ougtt
°f 183N o Bt 4 dFe welFu led, oY dFE T 2
TAE AW Aol 150NelAM 878N & nHFe wW TREd AdEE
AP & £ gdnk.® ¥ @A A=z:Yol o] AR ALgHE A
EARA S AAF S Ak BRE ool AN uAA BHE
Z17HA] FHERASHA o] & o gle.

IPS e.max Press® veneeringdt EP*& Hi & dFozE= F HAg=E

=2 s Holou, oF 566Ne] F EEWAE Hlth. dF AHEA =
Witz A gk g8 9l stes HAFAAINE dF AlHES 1100N
Ao stelA FAEo d¥tE WEPAHS HoFA K9l Al 9]
ddHo] & F 3 Haste] adhesive failure®] o]l FHe AW
Ao Hol A=zuyoel Fojat WA LA Alele] = A vl
Aoz Aztect,

T FZo] AANAMEFEEH IPS e.max Ceram Zirliner 283+ A& Al
Az el A Ao whE} Al 2o}, IPS e.max PressE AFE3F AlHS d-71¢t
e = B Tl ddol EAstel A E 3 A9t g, T 177
TN7F Aufstel 10709 AlEE de 4 A, (Fig.6) Aboushelib &<
o] Al HEA 7ot A A MA 7HsAS A7IYL,P Svain &
WZFAl A5 Aolo] o 7 AL 7 AW $H
BgAos Agert sith.Y aelan E=AE Ax FEE Fua oA

g Zvle) Adel Ad wAHoE YYHEH,P oA EFsHA ge

==

ofN o
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eolq WARE Bl de sy @A Fesd A%

al
s Al A E oprlstar | Al mofol WA A Alele] At

Fig. 6 Cracked EP group specimens during processing

EPrel Altabyd Fof dsfek dpd sk dddds A=syol sojst
T A A ool Afe]l BHFE uehia gtk L olfrol s
F= 2y v

A, ol Al g A Ths Aol ofF A= AY oo =FHE
7é [e)

Be belm molst A A 1 FA

&3

el mEw dolmsh FPY Yol ¥ A FYL A gy
shedl, feld A8e Axssud ARE FAAZ A IPS e.max
Zirpressol %A AHs7L HoiA @7k B F A 2o} ol

IPS e.max Zirpress X E3& A4 zpolo] Hdg dAF AFE ZAEH
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A2 Q7] wioll IPS e.max Pressete] Ao E&o] HA EAY 23]|H
Ao WalE & T AAS Aot

E=4), cooling rate zFole] €3t crack 7FsAlolt}. IPS e.max Press 9
749-¢l 100-500° C oAl ABFAS7E 10.52 100-400° ColA 2] 10.29}
kol 7b Ak, 22 2dlA 0.1 Ael7b Y= TIPS e.max ZirPress, =Fo]7}b

Ux] &= IPS e.max ZirCADYE tlE d%# EAS 71zt 8 4 Q).

AR, GBZAG 2el7b 7] Wil Zhs doltt. IPS e.max ZirCAD < IPS
e.max ZirPress & @3% A7 22 10.83 9.8 oF 9% AE 9] zfolz}
UAqE IPS e.max Press & 100-400° C oA+ 10.2, 100-500° C olA=
10.52 1 #ol7} o2 A m=Afo wls] T}, Aboushelib & FZoje} A%
A 2 EEZAG Ael7t Jbsgr g HAavE EHolof gtha dle=dl
AT E AHE 4 bz Juz AFste] A¥E Stk gaa
Fel= 24 T 97 A UlRe; R A BaEE RS WA Ag®

A2 AdeM s Awe FER AlHe]  AFEder® v HEH Y

B

AAZFA T Zfololl gt ShFHol F 54 Aol Adtel| F83F TS b+
P o] 7P o]t} WM ol H]3] Adhesive failure <FAto]

FEAAY A% F1olet A=A Afo] Agto] vit= Ae HolE

FH L Beuer 52 IPS e.max ZirCAD 9o IPS e.max CADE |zl A=+

CAE E4 AT TAES o889 2AS E3 AIFAZ A9, IPS e.max
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Ceram¥} IPS e.max ZirPressZ
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Abstract

A comparison of fractureload of zirconia-ceramic crown

Park, Min-Su
Dept. of Dentistry
The Graduate School

Yonsei University

Objectives. The purpose of this study was to evaluate in vitro the fracture strength of

lithium disilicate glass ceramic on zirconia core as veneering material

Methods. The base of brass die for the specimen fabrication was 8 mm in diameter, 10
mm in height and 5 mm in abutment length. Thirty dies were fabricated with a total
convergence angle of 10 degree and were milled by milling machine. Twenty zirconium
cores were made using IPS e.max ZirCAD and CAD/CAM technology. Ten metal cores
were made identical by using T-3. A sample of thirty cores were produced and divided
into three groups. In the first group (EP) IPS e.max ZirCAD core received veneering with
IPS e.max Press. In the second group (ZP) IPS e.max ZirPress was pressed over IPS
e.max ZirCAD, and for the third group(VM) VM9 was veneered on T-3. All crowns were
cemented onto their dies and then thermocycled at 5°C and 55°C for 10,000 cycles after
being stored for 24 hours in distilled water at 37°C. Fracture load of specimens were
measured in a universal testing machine. Static load applied with a cross head speed 0.5
mm/min parallel to axis. Data were analyzed with 1-way ANOVA followed by Scheffe
test (a=.05)

Results. Mean fracture loads was 1650.12 N (EP), 1183.55 N (ZP), 2621.21 N (VM),
and the standard deviation were 566.05 N (EP), 152.88 N (ZP), 481.96 N
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(VM),respectively. In the EP group, the standard deviation is higher than other groups and

some of specimens were cracked during cooling after the pressing procedure.

Conclusions. Lithium disilicate glass ceramic was revealed to have high mean fracture

load. However, the high rate of technical problems should be reduced by further studies.

Keyword : veneering material, coefficient thermal expansion, heat-pressing ,fracture load
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