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Study on microstructure and its formation mechanism of Fe,/ Cu
composite coatings produced by laser cladding

Wang M aogiv, Zeng Dawen, Song Wulin, Huang Wei, Xie Changsheng
( Department of M aterials Science & Engineering, HUST, Wuhan, 430074 )

Abstract: Using a 2kW CO; laser to irradiate the mixture of Cu and Al (5% in weight fraction)
powders on Q235 mild steel substrate the composite coatings of Fe/Cu has been successfully produced.
T he microstructure observations with SEM show that the spherical particles exist in the cladding layer
and have regular distribution and are proved to be Fe-rich phase particles. These particles have the impor
tant effect on the mechanical and electrical- magnetic performances of the cladding layer. This paper
points out that the formation procedure of particles has the relation with t he fogging process of metal
and formulates an expression to calculate the diameter of the particles.
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Fig. 1 Chdding intersections of different scanning speeds a — scanning speed v ,= 5Smm/s
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b— scanning speed v = 9mm/s c—scanning speed v = 13mm/s
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Table 1 T hermophysical parameters of some pure metals
elements Cu Co Ni Fe
'/// density O( x 10°kg/ m?) 8.9 8.0 8.0 7.8
/ thermal conductivity k&
398 99.2 90.5 80.3
(W/m/K, 300K)
surface tension
1.280 1.886 1.934 1.788
0(N/m, above T m)
Fig.2 Schematic diagram of fluid flow in
the molten pool
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Fig. 3 Particle distribution in the clad

Cu
10~ 25Hm
5
Fe , Cu
2,
Fe Cu+ 5%Al,
Fig. 4 Magnification of particles in the Fe, , Fe 0235
clad , 0235
) >
Table 2 Content of main elements in the clad (wt%)
el ement Cu Fe Al Si
non- particle region  90.60  5.02  4.39 -
particle 12.65 84.49 2. 4m 0.41
=
Munitz CuFe ,
( Cu)
(Fe), (GMR) .
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Fig. 5 Distribution of main elements in the region
near particles
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Fig. 6 Schematic diagram of Ferich particle formation procedure during laser cladding
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Study on reactance characteristic of plasma
confined by a transverse magnetic

Chen Yongzhou, Chen Qingming, Lai Jianjun, Li Jun
( National Laboratory of Laser Technology, HUST, Wuhan, 430074)

Abstract: Using of transverse magnetic can improve discharge stability and increase the output
power of the metal vapor lasers. In order to obtain shorter rising period of the discharge pulse, it is impor
tant to decrease the reactance of the discharge circuits. The analysis and calculation of the discharge
circuit fit the experiment results very well.
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