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Abstract

The finite element software is used to simulate the thermal stress generated in the simplified
model of the bilayer structure of zirconia and alumina. By comparing the possible failure method
of materials during the simulative process of gear and gradient structure, the relationship among
coordination mode, tooth width, component ratio and the thermal stress can be presumed.
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Figure 1. The junction of coordination of low tooth width of 0.5 mm
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Table 1. The thermodynamic data of Al,Ozand 5YSZ
1. SR 5YSZ MFES HEFHIE

EREkgm?®)  FEKRHCTY BB (GPa)  HAALE  hrfdE RIS (MPa) FHAEHW-mTCT

Al,O4 3960 0.0000088 190 0.22 143.13 35

5YSz 5890 0.00001 360 0.179 236.5 25
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Table 2. The maximum thermal stress data of gradient coordination
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Al,O; %5 B (Wt%) 20 40 60 80

#8771 (MPa) 175.61 175.69 175.78 175.87

Table 3. The thermodynamic data of gear structure of no gaps and 5% gaps
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Figure 2. The thermal stress distribution
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Figure 3. The fitted curve of maximum thermal stress of gear
structure of no gaps
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