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Numerical Simulation Study on Field of Temperature in Ceramics During
the Laser Sintering

DU Xin-yu, JI Ling-fei, JIANG Yi-jian
(National Center of Laser Technology, Beijing University of Technology, Beijing 100022, China)

Abstract A numerical simulation was studied on field of temperature in ceramics by using FDM (Finite Differential
Method) during the laser sintering. At first, the heat conduction equations were given, then the boundary condition
was given, Finally, the mathematical model of the laser sintering on ceramics was given and the equations were
solved by FDM. The simulation program was given by above method, and then the change of field of temperature in
ceramics was described by simulation program. The effect of technological conditions on field of temperature in
ceramics was analyzed. It shows that the lengthways temperature gradient in ceramics is only relevant to the laser
power, and the transverse temperature gradient in ceramics is relevant to the laser speckle radius and the transverse

intensity distribution of laser.
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Fig. 1 Sketch map of laser sintering technique
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Fig. 2 Finite difference network in cylindrical coordinate

system
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Table 1 Thermophysical constants of Al;O; ceramics

Density p /(g/ mm®*)

Specific heat ¢ /[J/(g * K)]
Thermal conductivity 2 /[ W/(mm * K)]
Thermal diffusivity ¢ /(mm?®/s)

3.965X107°

7.79
0.036
1. 166
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Fig. 3 Transverse intensity distribution

B 3Fs LB EEN 4 mm, WOLINER K 150 W,

K4 NEOEHEE 1 s,2 5,3 5,5 5,10 5,20 s B
P % A rb 0 b bR R BE R B RO S Ak ik £, BE AR AR
0 mmA ARG E R 1E 05 RIBOLHE B E 0
M5 mm AEH TN RE 0. HE 4 ATAL EOLE
MR 0~2 s By B b & N B9 ) iR 2B B 2 — A4 R
MR R 2 s EENMARIBRESEETR
E » BV BE & 8 BR A [ 0 3 B AR 5 AL Y IR B S R B
I\ 1) i AR R R AL

800 [
70() [ N
600
£500 P
21300
£200 F
100

0

0o 1 2 3 £ 5
Depth /mm

Bl 4 AR bR 45 Bt [a) e N 1) YR BE 4 A il 4%

Fig. 4 Lengthways temperature distribution

for different irradiation time
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Fig.5 Lengthways temperature distribution
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for different laser power
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