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Abstract : This study was performed to evaluate the effect of surface flaw on the fracture of all-ceramic materials. A feldspathic porce-
lein of VMKSS, a castable ceramic of IPS-Empress, and an alumina-glass composite of In-Ceram were used. Specimens were prepared as
12x3x 1 mn in dimensions, and a Vickers-produced indentation crack was made at the center of the tensile surface. Test specimens were
immersed in distilled water and in oil, which were broken under a crosshead speed of 0.05 mm/min by 3-point bend test at 37°C. The
characteristic patterns of Vickers indentation and fracture surfaces were examined by an optical microscope and a scanning electron mi-
croscope. The fracture surfaces of the VMK68 and the IPS-Empress showed a median crack pattern at the fracture origin and indicated
a tendency to cleavage hackle. The fracture surface of the alumina-glass composite, In-Ceram, showed a Palmqvist crack pattern at the
fracture origin and indicated a tendency of toughening by the frictional interlocking between the microstructurally rough fracture surfaces.
Key words : all-ceramic material, alumina-glass composite Vickers-produced indentation crack, dynamic fatigue
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Table 1. Materials used in this study
E 1. AEol ALEE K2

Brand Manufacturer
Vita VMK68 HR Gmbh & Co.
[PS-Empress Ivoclar AG.

Vita

HR Gmbh & Co.
In-Ceram

#g SAol #ilol FEHAG BAHE e fEUE FAHR
o2 = B4 =Ade 2e dFE A & nAT=
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ou], o] EAFE FE A8 24BN g7 4
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9 Age 2Z2AFAA dojve 3 2 AEY JH9H F
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A7l AHEY fE S8-AFs Ae-#g 2FHE
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Alte 2279 dHoz AHHo & 2AAANM 2 2
2wt A T 7AF Aol A AAFHAA T, AnA o]
oA B g 5014 HEEA AHSEH L UTH5-8].

ol Edshe BAsNA Aete A8 FHA A4
o] g3l FUH AfNe gdATM e 3} weo] =
JbtRg R oz A% FEA Al dojdd. sy Ag
2 A5e $#EFA(stress corrosion)d] sled, Hilliget
Charles[ 9], Hasselman[10], Wiederhorn[11] & 13$8 9
ZAgAld 3E A FIADNAE 57199 37 w
Lo Qg FEAoT QI3 g Aol dojdtty &g,
Sherill®} O'Brien[12], Southan# Jorgensen[13] 5& <3&
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Table 2. Firing schedules of materials
E 2. £Xfof AMxA

Brand Heating up(’C) Hold time

Vita VMK68*

) 600-930(6 min) 1 min
(3-times)

IPS-Empress**

) ] 700-1180(8 min) 20 min
(layering technique)

Dentin firing schedule . .
. 400-910(8.5 min) 3 min
(two-times)

Vita In-Ceram***
. . 20-120(6 hours)

Sintering 2 hours
120-1120(2 hours)
20~1180(30 min)
Removal of excess glass* 600-900(3 min) 2 min

(Furnace) *Vita Vacumat 300, **[PS-Epress EP 500, ***Vita
Incerama

Glass infiltration 6 hours

2, IPS-Empress®} In-Ceram& A F o2 A235l9th(Table
1.
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AlBE ARsgt. VMK68L 24558 sl A 14.2
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Fig. 1. Schematic ilustration of Vickers-produced indentation fracture system. (a) radial/Paimqvist crack, (b) median/half-penny crack
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Fig. 2. Schematic diagram of specimen with Vickers-produced indentation crack (mm)
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Fig. 4. Photomicrographs of Vickers-produced indentation crack
pattern {a) VMK88, (b) IPS-Empress, (c) In-Ceram
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Fig. 6. Scanning electron micrographs of fracture surfaces after
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