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Numerical simulation of gas-solid two-phase flow in fluidized bed based
powder feeder for laser cladding

WEI ]un—youl 2 HU Xiao—alongl 2 YAO Jian-hua'’
(1. Key Laboratory of Special Purpose Equipment and Advanced Manufacturing Technology of Ministry of Education Zhejiang
University of Technology Hangzhou 310014 China; 2. Research Center of Laser Processing Technology and Engineering Zhe—
jiang University of Technology Hangzhou 310014 China)

Abstract: In order to improve the properties of fluidized bed based powder feeder for laser cladding 3-D unsteady gas-solid
two—phase flow during the powder feeding process was simulated with FLUENT software. The simulation results of Ni-based alloy
powder feeding process in Syamlal-O’ Brien Gi@w Mckeen and modified Syamlal-O’ Brien drag law model were compared
which show that the mass flow rate obtained from Mckeen drag model is consistent well with the experimental results. And the
simulation results of different fluidizing gas flow rate also agree well with the experimental results which indicate that Mckeen
model is suitable to simulate this kind of powder feeder. Fluidizing characteristics of gas-solid flow rate in 2. 6L/min were
analyzed which shows that fluidizing gas flow inlet 2 has little effect on powder feeding. Thus fine powder delivering
characteristics can also be achieved without fluidizing gas flow inlet 2. Therefore the numerical simulation in Mckeen model can

provide a theoretical basis for optimization of powder feeder for laser cladding.
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1 2 Table 2 Simulation results of different drag law modle
2 mass flow rate of experiment relative
drag modle

simultion/( g*min ~') result/( g*min ') error/%

Gidaspow 81.1 13.2 514

Syamlal-O’ Brien 40.8 13.2 209

—.— experiment P -

2.2 — linear fit of experiment modified Syamlal-O’ Brien 5. 88 13.2 54

2.0t Mckeen( C =0. 8) 50.2 13.2 280

1.8F Mckeen( C =0.77) 13.4 13.2 1.5
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Fig.2 Flow rate distribution of fluidizing gas 2

3
3.1
2. 83L/min 2.4L/
min Syamlal-O’ Brien Gidaspow
+Mckeen Syamlal-O " Brien
o 1 o
Table 1~ Other parameters of powder feeding simulation
powder density/( kg * m~?) 8300
packing limit 0. 6@
gas density/( kg * m~3) 1.22
gas viscosity/( kg * ms ") 1.79 x10 73
powder diameter/pm 90
time step size/s 0. 0003
the initial powder packing height/mm 80
the initial volume friction of powder 0.6
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Fig.3 Mass flow rate of powder with different drag law modle
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Fig.4 Comparison between simulation and experiment results
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Fig.5 Powder volume fraction of x— section in different time
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Fig.7 Pathlines of fluidizing gas flow 2
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Fig.8 Numerical result after modified the fluidizing gas flow
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