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Correlation between Process Parameters and Microstructure Morphologies
of W-Cu Composites Fabricated by Laser Cladding
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School of Materials Science and Engineering, Nanjing University of Science& Technology,
Nanjing, Jiangsu 210094, China

Abstract The laser cladding of W-Cu composite powders is conducted by the coaxial powder feeding method and the
influences of different process parameters on the geometrical characteristics and the particle distributions of single-
track cladding layers are investigated. A concept of effective mass energy density (k) is also proposed. The results
show that, in the experimental fabrication system with single-track cladding, the dissipation energy density of

2. Under the certain fabrication conditions, there exists a

cladding layers is approximatively 3.5>X 10 * kJ * mm
critical value ' of effective mass energy density in cladding layers. A dilution zone can be formed in the cladding
layers when £ >%'. With the decrease of 2, as for the W particles in cladding layers, the successive change from
agglomerate to uniform distribution, distribution along the edge of cladding layer, and W-rim/Cu core structure
occurs. For a single track multi-layer cladding, the value of % is significantly affected by the shape of the single-
track cladding layer. The smaller the width-height ratio of cladding layer is, the smaller the actual £ value and the
relative density are.
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Fig. 1 Micromorphology of raw material powder. (a) Cu powder; (b) W powder
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Fig. 2 Cross section of laser cladding material. (a) Schematic; (b) actual
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Fig. 3 Width-height ratio of cladding layer versus laser

power and scanning speed
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