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Simulation on Laser Cladding Temperature Field of Bioceramic Coating

ZHANG Dongming,BAO Yumei, GAO Haiming, XU Jingshun

(Key Laboratory of E&M ( Zhejiang University of Technology) , Ministry of Education & Zhejiang Province , Hangzhou 310014 , China)

Abstract; According to the characteristic of laser cladding with the feed way of pre-placing powder, the numerical

simulation of temperature field was conducted in consideration of the thermal resistance,

material attribute, coating

thickness and laser absorptivity. Comparison of the experimental and calculation results in the way of molten pool depth,

width and shape shows that the simulated results obtained by this model agree with the temperature field of laser

cladding. The phenomenon of heat accumulation is remarkable during laser cladding. And the effect of pre-placing

powders thickness on the temperature field is great.
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Figure 1 ~ Schematic diagram of laser

cladding with preplacing powder
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Figure 2 Model for numerical simulation
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Figure 3 Thermal property parameters of coating
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Table 1  Process parameters of laser cladding
e I PG Vv RS, BiEREE

P/W (mm + min~") mm’ mm

1 1 800 165 12 x2 0.3

2 2 000 165 12 x2 0.3

3 2 000 150 12 x2 0.5
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Table 2 Comparison of molten depth and width

iRFE 1/mm i FE 2/mm iR kL 3/mm
XA —— — —

WE SR W S WE ORE
SeifE 0.660  11.5 0.817 12.0 0.447 11.4
iHEE 0.677 11.4 0.832 11.9 0.489 11.6
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Figure 4 Comparison of the calculation and

experimental results at x =9 mm
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Figure 5 Temperature field of the heat source center passing the point x =9 mm
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Figure 6 Illustration for the distribution
of temperature testing points
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for test points
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Table 3 Simulated results of different coating thickness

T2B% o ;
e T 2 T IR/ R/
JEE/mm  phR/wW . mm he
mm * min”~' )
1 0.30 1700 165 0.228 1 990
2 0.35 1 800 180 0.227 2 047
3 0.40 1 800 165 0.241 2 087
4 0.45 2 000 210 0.196 2152
5 0.50 2 000 195 0.198 2 189
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