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A numerical simulation for three dimensional quasi-state fluid
flowfield and temperature field in molten pool
for composite coating system

Zeng Dawen, Xie Changsheng
(Ingtitute of Materials Science and Engineering ,HU ST ,Wuhan ,430074)

Abstract : A three dimendond quas-state numericad modd of fluid flow ,heat transer processin the
melted pool for composte coating was teveloped ,and the temperature profile ,velocity profilein laser pool
and pool geometry were success ully calculated. Affectsof laser power on heat trander and fluid flow in a
laser pool and the pool geometry were investigated. Numerical results show that thereisonly one pool in
the substrate when laser power is 750W ,and there are two sgparated pools when laser power is 1400W
for the composte coating sysem of Ti-Al (30 %) aloy. It is decided by the thickness of the compodte
ooating ,whether the compodte coating firstly is melt or Al substrate. The experiment of laser remedting
was performed for composite coating system, the separated pools have been observed, and the pool
geometry was agreement with that caculated.
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U 250mmnv s, 60 x 42 x 32
Table 1 Themo-physicd propertiesof Al-Ti(30 %) dloy
Tl ™) F/0T(NM2Z Y p (kgmish B ( Y kWmb Y p(kgm?d c@m?d Y
1320 3.5x10°* 1.0x10° 3 1.9%x10°° 160.6 3241.4 785.4
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Table 2 Hfectsof laser power on the characterigtics of laser pool

( 2) He@m) o pool unique pool  separated pool  mixed pool
8@ m , 80 P <750 P <1000 P < 1450 P> 1450
200 P <900 P <1100 P <2200 P> 2200

20U m

, 80mm x 60mm X 15mm ,
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10m Al 50% Ti 30 %

Ni 20 % 2kW  CO, ,
P 1.4kW, D 0.8mm,
Gaussan , Up  250mm/ s
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45 % ( ) ,
, XJCG02 JSM-35C
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