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Table 1. Materials used in this study

Brand Code Manufacturer
Vita VMEGR VB HE. Gmbh & Co.
Ceramgo CB Cermaco Inc.
G-Cera Porcelain GB G-C Industrial Co,
Vitadur-N VM HE. Gmbh & Co.
IPS-Empress IE Ivoclar AG
Vita Hi-Ceram VH HER. Gmbh & Co.
Vita In-Ceram VI H.R. Gmbh & Co.
Table 2. Firing schedule of each material
Br Heating-up(T) Hold time
Ceramco & Vita VMEKGS (3 times firing) 600— 930 (6 min) 1 min
G-Cera Porcelain (3 times firing) 650— 960 (6 min} 1 min
Vitadur-N {3 times firing) 600— 960 (6 min} 1 min
IPS-Empress Vita Hi-Ceram T00— 1180 (8 min) 20 min
Firing of die 6001000 (10 min) 3 min
1st, 2nd [liring 600~ 1700 (10 min)
3rd firing 600— 1700 (10 min) 3 min
Vita In-Ceram 20= 120 ( 6 hours)
Sintering 120-1120 { 2 hours) 2 hours
Glass infiltration 120~ 1100 {30 min) 6 hours
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Fig. 3. Young' s modulus of some dental cera—mics
measured by indentation method.

Table 3. Young smodulus(E), Vickers hardness(HHv), and Fracture toughness(KIC) of materials tested by

indentation fracture method.

Specimen code E{GPa) Hv({GPa) KIC{MPam"")
VB 694 = 5.1 4.29 + 0.36.048 + 0.004
CB 662 + 111 4.10 = 009 1192 + 0.224
VN 62.1 %+ 85 5.08 £+ 0.30 0.908 + 0.132
GL 614 + 86 531+ 028 1031 + 0.117
IE 678+ 7.1 567 + 026 1264 + 0.296
HC 1133 + 378 Tt 198 2074 £ 0255
1C 1544 + 492 1260 £ 0.71 2562 + 0311
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Fig. 5. Fracture toughness of some dental ce—ramics
measured by indentation frac—ture method.
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AN EVALUATION OF FRACTURE TOUGHNESS OF DENTAL CERAMICS
BY INDENTATION FRACTURE METHOD

Seung-Geun Ahn*, D.D.S,, Ju-Hyung Lee**, D.D.S,, Tae-Sung Bae**, Ph.D.

*Dept. of prosthodonties, School of Dentistry, Chonbuk University
**Dept. of Dental Materials, School of Dentistry, Chonbuk University

This study was performed to evaluate the fracture toughness of seven commercially available
dental ceramics by indentation fracture method. All specimens were fabricated to the final
dimensions of approximately 12mm in diameter 2mm in thickness. The characte-ristic indentation
dimensions of Vickers or Knoop indentation were measured to calculate the fracture toughness
vaues and Young' s moduli.

The results obtained were summarized as follows;

1. Young s modulus and Vickers hardness of Vita In-Ceram showed the maximum values of
154.4+49.2 Gpa and 12.60+ 0.71Gpa, respectively. Results of Scheff test exhibited the
significant difference between Vita In-Ceram group and others(p<0.01).

2. Maximum fracture toughness of 2.562+ 0.37 MPam'/? for Vita In-Ceram and the maxi-mum
one of 0.908+0.132 MPam"? for Vitadur-N were calculated. Results of Scheff test showed
the significant difference between Vita In-Ceram group and Vita Hi-Ceram(p<0.05) : aso
between Vita In-Ceram or Vita Hi-Ceram and others(p<0.01).

3. The duminabased core ceramics showed the aspect of Pamqvist crack for the indentation
load of 49.0N, but others showed the median/lateral crack for the indentation load of 9.8N.



