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Spherical brass powder fabricated by laser scanning

OUYANG Hong-wu, YU Wen-tao, HE Shi-wen, CHEN Xin, HUANG Jin-song

(Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The irregular particle may melt rapidly and then retract to spherical particle through balling effect by laser
beam scanning. The approach of transferring irregular brass powder into spherical powder by laser scanning was explored.
The influences of laser power and scanning speed of laser beam and the process of melting, spreading and retracting were
analyzed theoretically. The results show that the times of melting, spreading and retracting are very short, which are about
107, 10%and 10 s. And the smaller the particle size is, the quicker the process is. When the laser power was 500 W and
scanning speed was 30 mm/s, the spherical brass powder is made from irregular brass powder with diameter of 50 um.

The interval between spreading and retracting is crucial to the balling process, and the ideal balling effect occurs only

under the condition of good combination of process parameters, powder feature and environment.
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Table 1 Variation of brass powder with different process parameters

Power/ Speed/(mm's ™)
W 10 30 50 70 90 110 130
600 A R R W W W W
500 A BY B \ W W w
400 A B W W W W w
300 A W W W W A w
200 T W W W W w W

Note: “B” represents balling effect; “R” is regiment of particles; “A” is agglomeration; “T” is track; “A” and “T” represent most

particles melt together; “W” represents powders remaining original look. 1) is best balling effect.
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Fig.2 Balling of bronze powder: (a) Irregular bronze powder;

(b) Agglomerate; (c) Spherical bronze powder
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Fig.3 Process of spreading, retracting and balling of molten

drop: (a) Melting and spreading; (b) Retracting; (c) Balling
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Fig.5 Melting and balling process of bronze powder: (a) Melting times of different size particles; (b) Spreading distances of molten

drop with different sizes; (c) Spreading speeds of molten drop with different sizes; (d) Retracting times of balling with different sizes
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Table 2 Material properties and boundary condition

Parameter Value
Initial temperature, 7y/K 1163
Gas temperature, T,/K 400
Wall temperature, 7,,/K 500
Specific heat capacity, ¢/ (J;g K" 0.394
Radiation constant, o/(W-m >K ™) 5.67x107°
Emissivity, ¢ 0.77
Melt density, po/( kg'm ) 8.6X10°
Thermal convection, 4/(W-m "K' 35
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