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Process study of Ni-based WC composite coatings by means
of laser-induction hybrid cladding
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Abstract: To increase the cladding efficiency and eliminate the cracks in the cladding layer, laser-induction hybrid cladding
was adopted to obtain Ni-based WC composite coatings without porosities and cracks. The influence of processing parameters on
the composite coatings by means of laser-induction hybrid cladding was investigated. The results showed that the area density of
deposition powder had an increase with increasing laser specific energy. At the same laser specific energy, the cladding height
increased and the dilution decreased with increasing/ares density of deposition powder. When the area density of deposition powder
kept consiant, the cladding width slightly increased—and the contact angle decreased with increasing laser specific energy.
Moreover,due to introduction of induction heater, the efficiency of laser-induction hybrid cladding was increased about five limes
higher than that of the individual laser cladding. As a result,the temperature gradient during laser-induction hybrid cladding was
much lower than that during the general laser cladding, which was the main reason that no cracks appeared in Ni-based WC
composite coatings.
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Fig. 1 Effect of laser specific energy on area density of diposition powder

and cladding height
a—-relationship between laser specific energy and powder distribution
rale  h—relationship between laser specific energy and cladding

height
A5 My AR WA G I, DRt , B i Ia] g fE B A b
Al DAGURREE 22 R AR  H DT, i B2 B0 v B3 M o
B2 NBOCHRESEER R LR, NE 2 1]

6.0

§ 10 12 14 16 18 20 22 24 26
laser specitic energy £/(J-mm?)
Fig.2 Fffect of laser specific energy on cladding width
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Fig.3 Effect of area density of deposition powder on cladding height and di-
lution
a—relationship helween area density of deposition powder and clad-

ding height

h—relationship belween area density of deposition

powder and dilation
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Fig.4 Comparison between laser-induction hybrid cladding and the individ-
ual lasdr cladding
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Fig.5 Structure of Ni-based WC composite coating by laser-induction hy-
brid cladding( v, =3000mm/min,v, =80.22g/min)
a—microstructure of the composite coating ~b—microstructure of

the composite coaling
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