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Abstract The multi-physics simulation of laser melt injection process is conducted and the effects of electromagnetic

compound field parameters on the distributions of the flow field, temperature field and particles within the molten

pools are investigated, which is also verified by the experiment. The results indicate that, the addition of the

electromagnetic compound field can suppress the fluid speed, but does not obviously influence the temperature field

distribution. When the directional Lorentz force and the gravity force are in the same direction, the majority of

reinforcement particles is trapped in the upper region of the laser melt injection layer, conversely, the majority is in

the bottom region.
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Table 1 Chemical compositions of 3161 substrate material used in experiment (mass fraction, %)

Composition C Cr Ni Mn

Si Mo P S Fe

Value 0.02 16.5 10.0 1.55

0.55 2.08 <£0.03 <<0.03 Bal.
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Fig. 1 Schematic of laser melt injection in collaboration

with electromagnetic compound field
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Table 2 Physical parameters of materials

Property Value
Melting temperature /K 1700
Mass density /(kgem™*) 7850
Dynamic viscosity /(Pa¢s) 0.006
Surface tension coefficient /(107" Nem 'K™')  —0.52
Thermal expansion coefficient /(1077 K™') 5
Heat convection coefficient /(Wem *K™ ') 20
Particle density /( kgem™?) 15600
Particle diameter /pm 80
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Fig. 3 Flow field distribution in molten pool under action of electromagnetic compound field (r=3.9 s). (a) B=0 T;

(b) B=0.9T; (¢c) B=0.9 T, upward Lorenz force; (d) B=0.9 T, downward Lorenz force
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(a) B=0T; (b) B=0.9T; (¢c) B=0.9 T, upward Lorenz force; (d) B=0.9 T, downward Lorenz force
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