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Design and Finite Element Analysis of Upper
Incisor with Porous Metal Post-Cores
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Abstract; To design a kind of post-core with porous structures above its surface, the stress distribution of upper incisor
restored with porous metal post-cores was compared in different structures. The 3D finite element models of the upper
incisor with reparingporous metal post-cores was constructed. The surface of metal post-cores was designed in four
porosities of 15.5% , 26.2% , 40.2% , 59.2% ,and the finite element analysis was carried out. The results show that
with the increase of porosity of post-cores’ surface, the maximum stress of dentin increases, and the maximum stress of
solid part and porous part increase, but the maximum mise stress of porous structures was higher than solid structures. It
is concluded that porosity decreases elastic modulus and compressive strength of metal post-cores, which can protect root
in a better way.
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Figure 1 Schematic of solid models
of repairing system
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Figure 2 Three-dimensional solid
structure of porous metal post-cores
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Table 1  Related mechaical properties
R MR R/ GPa HEL/N =4 % PR B/ MPa
TS 18.600 0 0.31 121.70
I 0.068 9 0.45 -
PR 13.700 0 0.30 -
L/NFIRES 1.370 0 0.30 -
E=in 200. 000 0 0.33 -
WA 22.400 0 0.25 -
Ti6Al4V 112.000 0 0.33 912.00
Ti6AI4V-15.5% 80.000 0 0.33 707.40
Ti6AI4V-26. 2% 60.000 0 0.33 566. 16
Ti6AI4V-40. 2% 40.000 0 0.33 381.36
Ti6AI4V-59. 2% 18.600 0 0.33 130. 56
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Figure 3 FEA model of porous metal post-cores
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Figure 4  Stress distribution of solid structures, porous structures and root of model 1.0-60.0
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Heat Dissipation Research on New Type Heat Pipe
Radiator of LED Street Lamp

WANG Linxi, YU Bin,SHEN Zhongjiang, WANG Peishun

(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract ; Excessive junction temperature of LED (light emitting diode) not only drifts the light wavelength, but also

decreases luminous efficiency and lifetime. A heat pipe cooling fin structure was designed by thermal analysis software

ANSYS Icepak to analyze the structure, and the optimal structure parameters were obtained when maximum junction

temperature of LED was less than 70°C. In addition, the thermostat mathematical equation of a winged top was

established to verify the fin temperature distribution. The results show that the temperature distribution of the fin is

similar, and the overall temperature distribution of radiator is uniform. It is found that the overall temperature difference

is less than 5°C. Tt indicates that the heat dissipation structure is satisfied the use requirements of high-power LED street

lamp.

Key words:LED sireet lamp ; heat dissipation ;heat pipe ;simulation ;fin equation
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