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Laser Power Attenuation by Powder Flow in Coaxial Laser Cladding
Jin Shaowei He Xiuli Wu Yang Ning Weijian Yu Gang

(Key Laboratory of Mechanics in Advanced Manufacturing, Institute of Mechanics,

Chinese Academy of Sciences, Beijing 100190, China)

Abstract The laser power attenuation by powder flow in coaxial laser cladding is investigated numerically and
experimentally. A steady model of powder concentration distribution is developed, considering the effect of substrate
on gas flow and rebound of powder particles. The relationship between powder concentration and attenuation of laser
power is analyzed. The effects of melt pool size and powder flow rate on a top hat laser beam attenuation are
investigated. Results indicate that power attenuation by powder flow with the effect of substrate can be twice more
than that without substrate. The attenuation is proportional to the powder flow rate and deaeases with the inaease
of melt pool size when the pool size is small.
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Table 1 Values of the input data
0/ Powder Shielding & Carrying Powder
size / shaping gas  gas flow / flow /
(kg/ m?) : : .
Bm flow / (L/min) (L/min) (g/ min)
11257 40~ 120 10 5 4
. Rosin-
Rammler ,
Ya= exp/— (dp/dn)"], (18)
Yd dp ’
dm ., n . dm =
101 Bm, n= 5.47
3.2
3.2.1 ARBHBFRAER 6% 0
10 mm 3
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Fig.5 Comparison betw een the experimental and simulated

results of pow der distribution without substrate
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Fig.7 Schematic of laser pow er attenuation experiment

with and without powder rebound

T able 2 Experimental result of laser power attenuation

with/ without powder rebound

PW PJW B B
With powder 49.21 4. 60 9.35 9.02
rebound
Without powder 49 22 47.2 3.45 3.67
rebound
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