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A numerical simulation for solidification process of
laser pool for composite coating system

Zeng Dawen, Xie Changsheng
(School of Materials Science and Engineering, HUST , Wuhan, 430074)

Abstract: In this paper, solidification process of laser pool for composite coating system is studied,
using numerical technology. The results demonstrate that solidification process may be divided into two
stages: quaststate stage and accelerating stage. At quaststate stage, the depth and radius of laser pool
have small changes, but the highest surface temperature and velocity of molten pool decease rapidly. At
the accelerating stage, those are on the contrary. Because of highly overheating in upper molten pool,

post molten phenomenon is produced in down molten pool, during solidification quast-state stage.
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T he key factors to produce post molten region are the overheating and the latent heat released during

solidification process in upper molten pool.
Key words: laser pool composite coating solidification process post molten region
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Fig.2 Profile of velocity and temperature at different time

a—velocity profile

c—velocity profile
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b—temperature profile( solidification time Os)

d—temperature profile( wolidification time 0. 2153s)

2001 2
Table 1 Physical properties of cast ron
2
nam e cast iron unit name cast iron unit
T, 1120 (¢ T, 1147 c
2 2
1 k, 46.05 Wem~ 1 C-! ky, 46. 05 Wem™'eC-!
4 AH 2.2x 10° Jekg 3 P 7800 kg* m™ 3
4] 0Y/0T - 1.12x 1074 Nem™ 2 C-! C, 537 Jem™3 C-!
70mm X 35mm X B 1.3x 10-4 c- 1 c, 870 Jom=3 C-!
10mm, i 1.0x 1073 keem™ e C-! T, 850 C
2mm, (1-
R)P  1kW, D 4mm, 0. 8862s 40
x 20 x 24, 24, 24h
- T T T r T r T 7
{s 2800 a -0-D-0 0 —0-—p | LI LA L | T
g : . T 16 b
3 2400 /F 8 £, ]
& [
§ 2009 . 2 0.8 1
= E 6.4 —O- upper ponl| |
3 1600 E = ™ —o—down pool 1
H] = T
‘5 = 0.9 . . . . h
E 0.6 0.2 0.4 0.6 0.8 L0 v.e 0.2 0.4 0.6 0.3 L0 s
laser interaction (me(s) luser interaclion time(s)
2
Fig. 1 Effects of laser interaction time on maximum temperature and depth of pool
a—maximum temperature b—depth of pool
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Fig. 4 Effects of solidification time on depth and half width of laser pool
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Fig. 5 Schematic of solidification process

a—wlidification starting  b—the first stage of solidification of upper pool & end

pool forming  d—the second stage of solidification ofdow n pool is end

f—solidification of down poolis complete
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