LSt R o2 & &3] K| :vol. 42, No. 1, 2004

520 AREAND Fol o] Frllol] w2

SPA7Ee) v AT

spthsta o et A Heta

USE - olg% - e

o

[. M

rhu

Wohlwend+ Empress system< 7130t} ® 1988
d Jeneric/pentrorlE Optec HSPE 7| #at9d a1?,

Hoke} BA FEol glof, Auld dig 277t &
ool mz g AvlAQl uefrt S8
Ak, BAH FEA S EAs AulAd AR
2 9] AT 9o, 38 Arz Qe 5ol
7V & Dol & 5 Sith

23 AEHE T4 F9 e ANEAE

19983 Holand9} Schweigert Empress 28 &7
3l th? 19999 Degussadl A £ CergoZ /N8l
o}, 1980 W 4t o] Fof /EE AF=AH AR
B2 7129 FHEA ) vlg Hold BE, AAA
o} fARE A sgE RAREA, AL T

o) el Qo] 1 AHgol B7Hste,

SiOz(silica, 64%), AlzOs(alumina, 18%)9}F 2+ 2o ANdE AR=ARE F2 FAYPEE Y

K2O(potash) 9 NazO(soda, 8-10%)& F4&2. T g AFela, o fd AgEs Sl =
P FRAEE o 60-70MPaz w$- oFate] 4 t ialo] Wt Zolo] vt $dE BEEY 7

A

o]
TFZE 73} glo] dEeRE vk AR = 9FE AT, 2019 7‘27} s A
& F5EE Aol 37}*-0}312’ w5 FEE0 4 7o A=k FeAA Ao 24 A=E Ae 2o
38 FEZATL W FFE de vAE 9] 9 ol FAE 744 & a7t ‘—‘Etﬂ e =g A
8 5y =48 %@H‘ﬂl Z=xgjok 517] wE, Ao] AAlel Anjdel A, fAE e Ash A5l
AAx otet fAME A 7RAIE H @A TP A=, AolRlE ol oA BAES WAL &
mbA EAhE 0] 83 AR=A B Agol A= Atk Wk AAg =g douM fed 2o
=o] gt oleld AFEATL F& FEE ¢l o FAE dHshke A °] Fasith & 5 vk, AR
7] Wl And2 STy, B AER A} EABE AzAY s AEE Fol9 A7}
& WAF AgENeH, $5EE sdo] i3 Aot gAY Zﬂﬂ“’i A HAG FAE 2A

r l

2R 2 delsich 2ol B A% gor, FEAG Mad Hop

U HRG EAYE FAep] A FRAE £ oML I8 O T G 4% sirh. e 47
ox, ANBT AEE Eol] AR BE AT A T UEE IE F Y& 2olo} TS AP R
Aelolgol Adairks 1977 SIEAS A8E A ol Fadkt

T3l91, 19839 Soziox non-shrink ceramice ©] Cergoe 0.7mm °©]/39] 3o FAE dAgsi,
23 ARTABS A2, Adair®} Grossmans
198413 Dicor system= 71&3itt ® 1985\ Sadoun
2 In-Ceram= A7i3t 2o, 19861 Arnold

Empress 2& 0.8mmE, In-Ceram2 0.5mm ©]*¢
9] Zo} FAE dAslL Ut} Zolo A2 w2}
BAske FA7F kst ole] FAH wE AR

49



EA# ZxE vlag dFe F53% 4%l
B Ao M In-Ceram, Empress 2, Cergo®l 30}
o Zzte] S o wet FFYEE vlasty, §Y
3 FAeA AR SILEE Huste] JidelA
AsAd 2 713 A Al 30l FAL] Al 3l
=gl HaA st

I A7RHZE W U

A S A Bs e AEREABE A8 F Bl A
£5+& In-Ceram Alumina (VITA, Germany),
Empress 2(Ivoclar, Leichtenstein), Cergo (Degussa,
Germany)9] Al FF2] AES AH-SFAT

2. ot

1) AlsHAZ

O 2 A2F 0.5mm, 1.0mm, 1.5mm9] Al $F/
o sA=, 2 FAZ 100 A % 90709 A1
S AFsF e, 7+ AJEE AxA] 71F A
Az 713 & st 2E Aol A
12mm, Z¢} 0.5mm, 1.0mm, 1.5mme| 4
08 388 HEAH(Fig. 1).
Fgo gAE 7i9dEle G2 FEE A
ol vl B3l g A% WS o %5}"4
=

@ 2E AH9 Vitapan classical shade
guide(VITA, Germany) A3Z AAA|AH T}

@ AR A=t vwsly] A, Fdolv 29

)
e

Table 1. Data for thickness verification
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Fig. 1. Cylindrical mold.

Thickness In-Ceram Empress 2 Cergo Sum
Mean sSD Mean SD Mean sSD Mean SD
0.5 0.51 0.04 0.50 0.03 0.51 0.03 0.50 0.03
1.0 1.00 0.04 1.01 0.03 1.00 0.04 1.00 0.03
1.5 1.50 0.03 1.51 0.03 1.50 0.03 1.50 0.03

(Thickness = mm, Strength = MPa, SD = Standard Deviation)
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Fig. 2. Loading test on the Instron machine.

A& A&l 23d F7F 10mmell EA8haL, XA
el 120"7‘_}2&19_; Hﬂ AEATH A& o] A A| )
ol FAYL o]FEE Y72 1.5mme) A&
= 7He B% S JV]—E‘ o]4-atd (.75mm/min
o] FAVMESER AlHe F4ld dt52 ArlstR
ok Al S 35S A7kl S8 AlEE A
A& F(supporting balls)®] ZA4loll Y2|Al7] 3 AlH
o #3852 £0.IN #7HA 33 (Fig. 2,
3).

NEEEEREEF
okl 42 olgald AHe 25
it

FRYE

i

A

-0.2387P(X-Y)
d2

s Hd $4 97874 = (megapascal)
R E ded)e %‘ 8l5: (newton)
X— (1+9)In(r2/r3) + ((1-+)/2}(x2/r3)2
Y=(1+V)[1+In(r1/r3)2]+(1—V)(r1/r3)2
v 1 Xol& ] (=0.25)
rl @ A g B2 & (mm)
12 1 3k50] {I7}E & FEe v E
r3 1 Al ¥ F (mm)

d : 39 ¢4 T4 (mm)

(mmm)

51

Punch

1._5n_tm
oo

Ceramic

disc

Supporting

baiis ‘ '

L
Fig. 3. Schematic diagram of testing device used for
measuring flexural strength.
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Table II. Flexural strength and Tukey s multiple comparison test results

Thickness Meanln—ceram(}roup PSS Cz}roup Mean S Group
0.5 490.88 A 326.19 A 53.38 A
1.0 515.49 A 357.39 A 68.82 A
1.5 755.87 B A 95.17 B

Significantly difference in same materials

The same letters are not significantly different. (P{0.05)

(Thickness = mm, SD = Standard Deviation, Strength = MPa)

800

700 f B

600

500 G

0 Cergo
400 B M Empress 2
300 0 In—Ceram
200

100

0 -
wpa  0.5mm 1.0mm 1.5mm

’

Fig. 4. Comnparison of flexural strength by thickness.
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ABSTRACT

COMPARATIVE STUDY OF FRACTURE STRENGTH DEPENDING ON
THE THICKNESS OF SOME ALL CERAMIC CORES

Doo-Yong Kim, D.D.S., Won-Hee Park, D.D.S., M.S.,Ph.D.,
Young-Soo Lee, D.D.S., M.S,, Ph.D.

Department of Dentistry, College of Medicine, Hanyang University

Statement of problem : The increased awareness of esthetics in dentistry has brought the
esthetic consideration in prosthetic restorations. Dental ceramics offer better esthetics for use of
prosthetic restorations. Unfortunately, dental ceramic materials are not always the most suitable
candidate materials since their inherently brittle nature. In recent years, basic research in ceram-
ic science has led to the recognition of several approaches to strengthen and to enhance
esthetics of ceramics.

Several all ceramic systems use ceramic core and porcelain build up structures. Ceramic cores
influence to strength of all ceramic crowns. So the strength of ceramic cores is important to all
ceramic crowns. '

Purpose : The purpose of this study is to estimate the flexural strength of ceramic cores in some
all ceramic systems.

Material and method : A biaxial flexure test was conducted on three groups(Cergo,
Empress 2, In-Ceram). Each group consisted of 30 discs of nearly identical dimension with a 0.5mm,
1.0mm, 1.5mm thickness and 12mm in diameter. The fracture load was recorded by Instron. Analysis
of variance(ANOVA) and Tukey s tests were performed using SAS statistical software.

Results : 1.5mm thickenss of specimens were significantly stronger than 0.5mm and 1.0mm
thickness of specimens in Cergo and In-Ceram. But each sepecimen group of Empress 2 was no
significantly strength by thickness. In order of In-Ceram, Empress 2 and Cergo has significantly
stronger strength in the same thickness.

Conclusion : In-Ceram is the strongest ceramic material in 3 materials. All the materials can
be used according to the required characters.

Key words : All ceramic, Flexural strength, Thickness, Empress2, In-Ceram, Cergo
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