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Fig. 1. Metal dies were fabricated on upper central incisor (A) and lower 1st molar
(B) with 8 degree axial inclination and 2.0 mm incisal reduction and 1.5 mm occlusal
reduction.
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Fig. 2. Zirconia cores were fabricated on upper central incisor (A) and lower 1st
molar (B).
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Fig. 3. Cemented upper zirconia ceramic crowns on the metal die for fracture test
(A, central incisor; B, canine; C, 1st premolar; D, 1st molar).
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Fig. 4. Cemented lower zirconia ceramic crowns on the metal die for fracture test
(A, central incisor; B, canine; C, 2nd premolar; D, 1st molar).
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Fig. 5. Fracture strength test of zirconia ceramic crown using the universal testing

machine.
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Table II1. Fracture mode of zirconia ceramic crowns  (N: number of crowns)

Maximum ~ Minimum Mean SD Upper Lower
Central incisor 1525 955 1110 172 Fracture mode I cC P M 1 cC P M
Canine 1881 972 1343 355 Ceramic only (N) 10 10 10 10 6 10 9 9
1st premolar 1505 903 1101 194 Extended core (N) o 0 0 0 4 0 1 1
1st molar 3378 2059 2820 489 *I: central incisor, C: canine, P: premolar, M:molar

Table I1. Fracture strength of zirconia crowns on lower teeth  (unit: Newton)
Maximum  Minimum Mean SD
Central incisor 1599 802 1035 263
Canine 1494 830 1077 226
2nd premolar 2879 1622 2221 422
1st molar 3897 2156 2963 669
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Fig. 6. Aspects of fractured zirconia ceramic crowns.
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Fracture strength of zirconia ceramic crowns according to tooth position

In-Seob Lee', DDS, MSD, PhD, Jeong-Mi Kim?, MSD, Jin-Keun Dong'*, DDS, MSD, PhD
'Department of Prosthodontics, *Dental Hospital,
College of Dentistry, Wonkwang University, lksan, Korea

Purpose: The purpose of this study was to compare the fracture strength of the zirconia ceramic crowns according to tooth position. Material and methods: After 10 metal
dies were made for each group, the zirconia ceramic crowns were fabricated using CAD/CAM system (Lava™ All-Ceramic System) and each crown was cemented on each
metal die with resin cement (Rely X™ Unicem). The cemented zirconia ceramic crowns mounted on the testing jig were inclined with 30 degrees to the long axis of the tooth
and the universal testing machine was used to measure the fracture strength. Results: 1. The fracture strength of the zirconia ceramic crown in the lower 1st molar (2963 N)
had the highest and that in the lower central incisor (1035 N) had the lowest. 2. The fracture strength of zirconia ceramic crown was higher than that of the [PS Empress crowns
in all tooth position. 3. The fracture mode of the crowns was similar. Most of fracture lines began at the loading area and extended through proximal surface perpendicular to
the long axis of the crowns. 4. There were no significant differences on the fracture strength of the zirconia ceramic crowns according to tooth position except in premolar group.
Conclusion: Within the limitations of this study, the results suggested that strength of zirconia ceramic crown is satisfactory for clinical use. (J Korean Acad Prosthodont 2010;48:94-
100)
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