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Numerical simulation for the process of 3D transient convection and
heat trander in the molten pool

Zeng Dawen, Xie Changsheng
(School of Materias Science and Engineering ,HU ST ,Wuhan ,430074)

Abgtract : A 3D moded for fluid flow and heat transer process has been developed to predict the trandent distribution
of temperature and velocity of a thick olid irradiated by a moving laser. The governing equations are lved by meansof a
finite difference on the sdf-adgptive grids. The results show that the unsteady- state process of fluid flow and heat tranger
in laser molten pool isa preheating process as the highest surface temperature ,depth and radiusof the molten pool increase
with the scanning time. According to the sequence of time ,the unsteady- state process can be divided into three stages:the
initid stage ,the quad-state stage and the rapidly risng temperature sage. At quas-sate stage ,there is alittle increase in
the dimenson and the highest surface temperature of the molten pool ,the staying time is much longer than those of the
other stages,which show that 3D guas-gateisa good goproxi mation to 3D unsteady-state modd . The caculated results are
ocondstent with those obtained by Wang.
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Fg. 3 Digtribution of temperature and velocity in laser pool
a—temperature digribution b—veocity distribution

4

-r
8 G 1890 T —T T -
E ]n . ] 3 w0l macimum tempersture | 107 E
§ : - Bl T {es B
[ depth  hall width | ‘5 1460 | ranimum_velocity - E
= . £ 1m0 ' o5 ¥
j: i [ 3] - .
F] ' E i !\\N\M/\' o -
5 ! {\_M_r—f/ € awd | dos &
’L,_-r_,_ﬁﬁ,.,.,_‘l s nwl, ——————r 2

T 5 10 15 30 25 20 IS AC = ¢ 5 19 15 W 2 3 8 A0

anning lengihvmm «wcanning  lengthimm

Fig.4 Changesin depth ,radiusand maximum temperature of laser pool
with scanning length

a—-depth and radiusof laser pool b —maxi mum temperature of
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Fig.5 Changes of temperature gradient G and cooling rate R with
scanning time at pool edge

a—temperature gradient G b—eooling rate R
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