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Simulation and analysis on utilization ratio of laser cladding powder based on EDEM

LI Chunyu
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; In view of the low utilization ratio of cladding powder of the existing coaxial gas-carrying laser clad-
ding, a ring-type coaxial carrier gas laser cladding head was designed, and the discrete element method was
used to simulate and analyze the movement of cladding powder in the powder flow channel. The effects of the
structural parameters of the cladding head’ s nozzle on powder concentration and utilization ratio were studied.
Results show that the inclination angle of the powder channel has great impact on the focal length and the con-
centration of the powder. When the angle was 36°, the distribution of powder particles was concentrated, and
the powder utilization rate of the cladding head reached a maximum of 48.5%. The research results provide a
theoretical basis for the design of the cladding head structure.
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Fig.2 3-D model of the cladding head
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Fig.3 Working principle of the coaxial gas-carrying

powder feeding nozzle
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Tab.1 Material properties
; LURTILT ST VAN -
PR AL . L
Pa (kg - m™)

Ni 0.310 7.90E+10 8 500 0
i 0.320 8.20E+10 9 620 0
Q235A 0.288 2.10E+11 7 860 0
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Tab.2 Material contact properties

MEXFR  IKERE WEERE SEEREK

BB -k 0.42 0.35 0.23

B -7 0.53 0.62 0.48
Bk - 0.21 0.63 0.53
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Fig.4 Particle velocity diagram
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Fig.5 Particle packing status
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Fig.6 Movement trajectory of nozzle particles at

different inclination angles a
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Tab.3 Powder focal length and powder spot values

obtained by simulation at different inclination angles «

Ffias(e)  RWCEER f/mm BB d/mm
30 7.3 3.9
32 7.2 3.5
34 6.3 3.4
36 5.9 3.1
38 5.7 3.3
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Tab.4 Weighted scores for simulation results

D5 B R IR IR LEATESY
R Tasy %ﬁj B AR SRR BB AR SR AR
a/(°) Ad=*0.7 +Af*0.3
d /mm f/mm A d/3.2mm Af/6mm
1 30 3.9 6.9 0.7 0.9 0.76
2 32 3.5 6.5 0.3 0.5 0.36
3 34 3.4 6.3 0.2 0.3 0.23
4 36 3.1 5.9 0.1 0.1 0.10
5 38 33 5.7 0.1 0.3 0.16
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Fig.7 Powder utilization ratio
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