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Table 1 Physical constants and coefficient of powders used

pow ders P/kg s m’ C /kWh/kgK
Ni-based alloy 8314 1.28X10"°
Fe-based alloy 7689 1.27x10*
WC-Co alloy 14300 3.70X10°°
n= 0.1 o=5.669%X10" kWh/m’K" e= 0.54 H =10 *kW/m’K
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Fig. 1 Temperature profiles of Ni-hased alloy particles Fig.2 The relation of laser vs beginning melting time
irradiated by laser in variant power of the particles
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Fig.3 Temperature profiles of Fe-hased alloy particles Fig. 4 Temperature profiles of WC-Co alloy particles
irradiated by laser in variant power irradiated by laser in variant power
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Table 2 Beginning melting time and critical laser scanning speed by calculation, particle size: 225 mesh

ated by laser

1800 W 1500 W 1000 W 600 W
powders ) o ) -| ) -| . o
) L sV /mm*s t/s V/mm*s t/s  V/mm*s t/s  V/mm*s
N1-based al—
0.023 3.9 0.023 3.2 0.041 2.2 0. 070 1.3
e based al-
| . 0.021 4,2 0. 025 3.6 0. 038 2.4 0. 066 1.4
n F
WC-Co alloy 0.011 8.2 0.013 6.8 0.021 4.2 0.035 3.6
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Table 3 Processing parameters used in laser cladding

1800 W 1500 W 1000 W 600 W
pow ders V /mm*s ' V /mm*s ' V /mm*s ' V/mm*s '
Ni-based alloy 3 2.5 - -
Fe-based alloy 3.5 2.8 - -
WC-Co alloy - - 3 2
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Interaction of a Laser Beam and Alloy Powders in
Powder-feed Laser Cladding

Yang Yongqgiang Song Yonglun
(South China University of Technology., Guangzhou 510641)

Abstract After the establishment of a heat transfer model of alloy powders irradi-
ated by a laser beam. the temperature histories of different alloys, particle sizes and
substrate materials under different laser power levels have been calculated by a fi-
nite difference method. Also, the beginning time of melting and the relative critical
scanning speed of the alloy powders under different laser power levels are obtained
by calculation and verified experimentally.
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