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Structure design of power feeding nozzle for wide-band laser
cladding and investigation of powder flow

CHEN Ru YU Gang HE Xiuli ZHANG Yue LI Shaoxia
( Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China;
School of Engineering Science University of Chinese Academy of Sciences Beijing 100049  China)

Abstract In this work we designed a new structure of powder feeding nozzle for wide-band laser
cladding and effectively solved the problem of excessive divergence angle in the scanning direction
by using multi-channel exits. The powder flow concentration in the vertical scanning direction was
adjusted by adding an internal cylinder. Discrete phase model was built for investigation of the
particle mass concentration. The cylinder diameter was optimized to obtain wide—band powder flow
with uniform concentration distribution and wide-band coating with uniform thickness.
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Fig.1 Powder flow formed by nozzle with circle outlet
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Fig.2 Powder flow formed by nozzle with rectangular outlet
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Fig.3 Simulation results of particle trajectory transported by nozzle with rectangular outlet
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Fig.4 Nozzle with multi-outlets and the

corresponding powder flow
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Fig.5 Simulation results of powder flow concentration for nozzle with multi-outlets
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Fig.6 Powder feeding nozzle with inner cylinder
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Fig.7 Powder flow concentration distributions for nozzles with different cylindrical diameter values
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Fig.8 Powder flow formed by optimized nozzle 4
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Fig.9 Surface morphology and cross-sectional morphology of wide-band coating
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