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Abstract Corresponding author:
BACKGROUND: The cyclic fatigue finite element method is more useful to study the fatigue life of the prosthesis Lu Xiao-feng, Department of
in accordance with the actual situation of the oral cavity. Stomatology, Wuxi Mental
OBJECTIVE: To study the all-ceramic fixed bridge fatigue life with different arch curvatures and materials. Health Center affiliated to

METHODS: According to the arch curvature, four sets of models (group |, 0°; group Il, 30°; group llI, 60°; group IV, Nanjing Medical University,
90°) were set up on the basis of a digital model of all-ceramic fixed bridge. Fatigue life of each model was analyzed =~ Wuxi 214000, Jiangsu
with different materials (In-Ceram Zirconia, Zenotec, LAVA). Province, China
RESULTS AND CONCLUSION: The stress was mostly concentrated at the join of the all-ceramic fixed bridge. It
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was also the most part of the stress extremum, the shortest part of fatigue life and the most easily damaged part of the material. With the
increase of arch curvature, the fatigue life of Group In-Ceram Zirconia dropped from 4.6 to 1.7 years, while both Group Zenotec and Group
LAVA had the fatigue life of 19.6 years. The part of minimum life was the join of the fixed bridge. These findings indicate that the expected
fatigue life of In-Ceram Zirconia all-ceramic fixed bridge restoration is relatively short, which may be an inappropriate repair material in anterior
and posterior positions of canine teeth. All-ceramic materials, Zenotec and Lava, can meet the clinical life expectancy under different

curvatures.

Subject headings: Dental Arch; Dental Porcelain; Fatigue; Finite Element Analysis; Tissue Engineering
Funding: the General Project of Wuxi Hospital Management Center, No. YGZXM1552
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F 1 EEMRMOESH
Table 1 The mechanical parameters of model materials
ML FHE R (MPa) TR LL
In-Ceram Zirconia(VITA) 2% 41} 242 000 0.26
Zenotec(WIELAND) 4> %44 K} 210 000 0.34
Lava(3M)4= &1k} 196 000 0.34
i 84 100 0.33
- Y- o4 b s FA 18 600 0.31
B 1 R E— IR T M o 4 B 23 ﬂ%’ ) 045
flgure 1 The lateral incisor and first premolar mesiodistal auxiliary I 69 045
line angle of fli 13 700 0.30
*2 HBELEEEMKFEREEHR (K) *3 BUELEEEMBFERBITED L (%)
Table 2 The life cycle in groups Table 3 The percentage of damages in groups
g T4 JIE:i IEE V4l Tk 14 4 4 V4
In-Ceram Zirconia 2 358 000 1608 000 1334 000 882 600 In-Ceram Zirconia 216.70 317.70 383.00 579.00
AL AR
Zenotec A EEA R 10010000 10010000 10010000 10010000 Zenotec A EH K 51.15 51.15 51.15 51.15
Lava 4= &1k} 10010000 10010000 10010000 10010000 Lava 4= &A1k} 51.15 51.15 51.15 51.15
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Figure 2 Equivalent stress, life cycle and damage percentage of the digital model of all-ceramic fixed bridge with In-Ceram Zirconia
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