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Analysis of powder stream motive behavior in laser cladding based on images

WANG Chun-xian' ,LI Hui-shan® ,WANG Feng-zhong’
(1. Computer Center, Tianjin Polytechnic University, Tianjin 300160, China;2. Department of Auto Engineering, Military Traffic
Academy , Tianjin 300161, China)

Abstract; In order to study the effect of powder feed parameters on the motive behavior of coaxial carrier-gas powder in
laser cladding process, a digital particle image velocimetry ( DP1V) test device was constructed, a special image processing
software was designed for this system. Lots of tests were performed on powder transport with carrying gas. The precision of
velocity vector map of the powder particles in the coaxial was determined, and distribution of powder concentration at longitadinal
axis from the nozzle exit was measured with the varied powder feed rate parameters by means of DPIV. Experiments show that the
velocity metal-powder particle is linear with the powder mass flow rate. The powder concentration hardly changes with various gas
fluxes and constant feeding powder amount. Outsidé the powder mass flow rate range (0. 33g/s ~0. 83g/s) , the effect is lessened
obviously. Because of the nozzle configuration of—powder feed unit, powder flow has phenomena of expansion, focus and
reexpansion along the nozzle exit. The focus distance and powder stream radius at the focus point also increase and focus depth
decreases with increasing the gas flux.
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Fig. 1 Schematic view of the DPIV experimental set-up
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Table 1 Chemical composition of Ni60 alloy and physical properties

chemical composition ( mass fraction )

Ni Cr B Si Fe C
other 0.1600 0.0380 0.0420 =0.0500 0. 0084
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Fig.2 Velocity vectors field for powder flow with DPIV
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Fig. 3 Velocity field of the powder particles with different gas flow

a—gas flow value Q =0. 6m®>/min b—gas flow value Q =0.8m*/min c—gas flow value @ =1.2m*/min d—gas flow value Q = 1. 4m*/min
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Table 2 The velocity Ni metal particle with different gas flow

gas flow value/(m® - min~') velocity(z =0mm)  velocity(z =32mm)

0.6 0.793m/s 1.82m/s
0.8 0.803m/s 2.16m/s
1.2 0. 83%9m/s 2.3tm/s
1.4 0.901nv/s 2.47n/s
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Fig.4 The powder flow concentration curves with different gas flow in the z

. axis (the longitudinal section x-y center)
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Fig.5 Velocity field of the powder particles with different powder flow

a—feeding powder amount m, =0.33g/s b—feeding powder amount m, =0. 50g/s

m, =0.83g/s
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Fig. 6 The powder flow concentration curves with different powder flow in

the z axis( x-y section center)
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Fig.7 The powder flow concentration curves of x-y section at z =32mm

c—feeding powder amount m, =0.67g/s d—feeding powder amount
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