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Ceram®) core & %A} Vitadur-N® VMK 68
FolA g TAE o] &3 HTable 2.1).

Table 2.1 Materials used in this study

Materials Brand
Ceramic core* IPS-Empress
Ceramic core** Vita In-Ceram
Ceramic core*™* Vita Hi-Ceram
Dentin porcelain** Vitadur-N
Dentin porcelain** Vita VMK 68

{Manufaturer)

* Ivoclar AG, Schoan, Leichtenstein

** Vita Zahnfabrik.H. Rauter GmbH & Co. KG, Bad
Sackingen, Germeny

2. Ay

1) AlHe A

27 1200, 7)) 1009) AW A2} 5}7) et

IPS-Empresst 2|7 12m2] F3-g o] L3te] S
12m7} =& 398 ¥4 F A4 2 Aq
w2} A 282, Vita In-Ceram® Hi-Cerame IPS-
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Table 22 Dimensions and manufacturing methods of specimens

Brand Di%{,{;,‘;‘ef Thi(gnlg;ess Methods
IPS-Empress* 12,04+ 0.02 097+ 0.03 Burnout of wax patterns & heat-press
Vita In-ceram** 12,19+ 0.04 1.01+0.02 Slip casting & glass infiltration
Vita Hi-Ceram** 12.09+ 0.05 098+ 0.04 Vibration & blotting technique
Vitadur-N*** 11.69+ 0.05 098+ 0.03 Vibration & blotting technique
Vita VMK68*** 1162+ 0.06 100+ 0.02 Vibration & blotting technique

{Mold>
* Metal ** Special refractory die material *** Rubber(female) & Duralay resin(male)
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Table 23 Firing- Schudule

Brand heating-up(C) Hold
Vita In-ceram*
20— 120 (6hours)
interi 2h
Sintering 120— 1120 (2hours) ours
Glass infiltration  20—1100 (30min) 6 hours
IPS-Empress** 700—1180 (8min) 20 min
Vita Hi-Ceram***
Firing of die 600—1000 (10min) 3 min
1st, 2nd firing 600—1700 (10min) 3 min
3rd firing 600— 1700 (10min) 3 min
Vitadur-N*** .
i 1
@ times firing) 600 960 (6min) min
M . 4
Vita VMK 687~ 030 6min) 1 min

(3 times firing)

{Furnace)
* Vita Inceramat
s*+ Vita Vacumat 300

** [IPS-Empress EP 500
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Fig. 21 Schematic illustration of a ball-on-three-ball
loading system.

Table 3.1 Results of Weibull analysis

R3% M

1. bi-axial flexure strength

Fig. 3.1 Weibull modulus a® characteristic stre-
ogth 0,8 A487] A8 Inin(1P) 'S Incs] B
AE TAY ZAouA AARY 29 e AP
#AE8 JEMATH?>09). Weibull modulust Vita-
dur-NolA 24612 714 23 IPS-Empressell A1 882
2 7 F& g& BAen, Characteristic stre-
ngtht Vita In-Ceram®] 35326MPaZ 7}3 231 Vi-
tadur-Noj A} 6320MPaZ 713 && g 2yu}
B bi-axial flexure strength® Vita In-Cerame] 339,
12MPa2 7} 33 Vitadur-No A 61.99MPaZ 7}4
A Jesten, 4 2319 R4S 33 A
Vita In-Ceram &3 Vita Hi-Ceram & 22} \oj %)
T Fo % Aol g BRI, IPS-Empress 7 Vita-
dur-N 242 #4937 2ol & B AHP<0.05 Ta-
ble 3.1-3.2).
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Fig. 3.1 Weibul plots of bi-axial flexure strength data.

In In [1/(1-P)]

Brand (M%a) (1?4%5) m (N?lga) (ﬁga) Cv. e

Vita In-Ceram 33769 36.58 1117 353.26 341.86 011 0.96

Vita Hi-Ceram 132.02 17.32 912 139.32 133.84 013 094

IPS-Empress 95.12 1287 882 100.53 96.44 0.14 095

Vita VMK 68 79.96 826 1128 80.50 7792 0.05 097

Vitadur-N 61.82 313 2461 63.20 62.27 011 091
6 :.Mean Strength Gos : Strength predicted at the 50% level of failure
m : Weibult Modulus  : Value of the coefficient of determination

o, : Characteristic strength
SD. : Standard deviation
CV. : Coeffeicient of Variation
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Table 32 Comparative data for the bi-axial flexure strength

M.S. . Groupin,
Brand N o &?a) Scheffe (p=go5‘§'
Vita In-Ceram 10 339.12 29.83 A
Vita Hi-Ceram 10 13264 14.62 B
IPS-Empress 10 9557 1049 C
Vita VMK 68 10 7730 658 C D
Vitadur-N 10 61.99 242 D

* Means with the same letter are not significantly different.

MS. : Mean Strength
SD.: Standard Deviation

Fig. 32 #4H¥ Weibul modulus m3 characteri-
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Fig 32 The Wiebull distributions calculated from
Weibull constants of the five groups.

Table 3.3 Vicker's hardness numbers

2.3z 5%

%39 M Vickers ZX2E Vita In-Ceramo)
980.55kg/mm*2 7} A3, Vita VMK 68¢] 373.34kg
/2 7H3 A Jehgton), 2 2o foAe

%% 23, Vita In-Ceram &3 Vita Hi-Ceram &
22t Ul A 23 {28 Aol 8 BT, IPS-Emp-
ress T3 Vita VMK 68 Z3tollx §-21% xpolg
B YUHP<0.05 Table 3.3).

Fig. 332 bi-axial flexure strength®} Vickers 7
LAl JABAE ALY Y3t EAEH Ao
A, ¥ SUREE Hole AR vg &
BxAE Y= 3¢S By

3. 50| 2H&H(Fig. 3.4, 3.5)
bi-axial flexure test ¥ A ©He] @2 A, 7
39 £, A7), ¥He A5 e} gt Aol

Brand N G _agmy  Shete GRS
Vita In-Ceram 10 980.55 38.82 A

Vita Hi-Ceram 10 563.57 3093 B

IPS-Empress 10 426.79 629 C

Vitadur-N 10 395.88 811 C D
Vita VMK 68 10 373.34 961 D

* Means with the same letter are not significantly different.

V.H.N. : Vickers hardness number
S.D.: Standrad deviation



Fig. 3.4 SEM image of fractured surfaces that were subjected to bi-axial
flexure for Vitadur-N (D), Vita VMK 68 (V), Vita In-Ceram (1),
Vita Hi-Ceram ( H), IPS-Empress (E) specimens. ( X400)
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SEM image of fractured surface be treated with 0.25 % hydroflouric
acid (30 s) that were subjected to bi-axial flexure for Vitadur-N (D),
Vita VMK 68 (V), Vita In-Ceram (1), Vita Hi-Ceram (H),
IPS-Empress ( E) specimens. ( X3000)
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Fig. 3.3 The graph to compare bi-axial flexure stre-
ngth with Vickers hardness number.
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— Abstract—

A COMPARATIVE STUDY ON THE FLEXURE STRENGTH OF THE
CERAMICS FOR ALL-CERAMIC CROWNS

Hyoung-Woo Yu, D. D. S., Chang-Yong Song, D.D. S., M. S. D., Tae-Seong Bae, Ph. D.,
Kwang-Yeob Song, D.D. S., M.S. D., Ph. D., Chan-Woon Park, D. D.S., M.S. D., Ph. D.

Department of Prosthodontics, College of Dentistry, Chonbuk National University

The purpose of this study was to evaluate the fracture resistance of the four kinds of dental porcelains for
the all-ceramic crown(Vita In-Ceram, Vita Hi-Ceram, [PS-Empress, Vitadur-N) and one kind for the metal-ceramic
crown(Vita VMK 68) was used as the control group.

In order to determine the fracture resistance, the bi-axial flexure strength was measured at a crosshead
speed of 0.58m/min, and the Vickers hadrness was measured at an indentation load of 1kg for 20 seconds.

The results obtained were summarized as follows ;

1. The maximum Weibull modulus of 2461 for Vitadur-N and the minimum one of 882 for [PS-Empress were
observed ; the maximum characteristic strength of 35326MPa for Vita In-Ceram and the minimum that of
6320MPa for Vitadur-N were also observed.

2. The maximum mean bi-axial flexure strength of 339.12MPa for Vita In-Ceram and thd minimum one of
61.99MPa for Vitadur-N were calculated.

Results of the Schéffe test indicated that the statistically significant difference(P<0.05) existed between

Vita In-Ceram or Vita Hi-Ceram and the others;also between IPS-Empress and Vitadur-N.

3. The maximum mean hardness of 980.55kg/un® for Vita VMK 68 appeared.

Results of the Schéffe test indicated that statistically significant difference(P<0.05) existed between Vita

In-Ceram or Vita Hi-Ceram and the others;also between IPS-Empress and Vita VMK 68.
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