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Abstract The related factors to affect WC ceramic-metal composite coatings prepared by laser induction hybrid rapid
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cladding (LIHRC) are investigated. The results show that, with the preheated temperature of substrate increasing,

increases, while the dilution decreases with the increase in the powder density per area. Moreover, the efficiency of
energy; substrate types

1

— .

the efficiency of LIHRC increases. The substrate types also have a significant effect on the efficiency of LIHRC,
which is determined by the thermophysical properties (i.e. melting point, resistivity and permeability). With the

laser specific energy and the preheated temperature of substrate increasing, the dilution of the composite coating
=

the composite powder not only depends on the laser processing parameters and the preheated temperature of

substrate, but also relates to the weight percent of WC particle and the types of the bonding metal during LIHRC.
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Fig. 1 Effect of the preheated temperature of substrate
on the efficiency of LIHRC
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Table 1 Thermophysical properties of different substrate types

Resistivity Permeability Efficiency of induction Preheated
Substrate types Melting point /K X
/1078 (Qem) /107 (H/m) heating /% (293 K) temperature /K
304 stainless steel 1723 70 1. 339 0.74 673
A3 steel 1673 17. 86 251.4 4. 89 1093
QT50-5 cast iron 1473 67 377.1 10. 87 1203
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Fig. 3 Effects of laser specific energy (a) and powder density (b) on the dilution of composite coating
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Table 2 Efficiency of Ni6OA+20% (mass fraction) WC composite powder during LIHRC

Preheated Dimension

W./g V./(mm/min)  /(g/min) AW,/g AW, /g /%

temperature /K / (mm X mm > mm)
1203 45X92X 8 247.1 300 22.6 5.98 6. 40 93.4
45X92X8 253.1 600 22.6 2.93 3.20 91.6
43X93X8 228.3 1000 52.2 3.94 4. 44 88.7
44X 98X 8 247.1 3000 82.7 2.10 2.48 84. 6
923 45X96 X8 248.6 1000 52.2 3.78 4. 44 85.2
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Table 3 Efficiency of Ni6OA+35% (mass fraction) WC composite powder during LIHRC

Preheated Dimension ) .
W./g V./(mm/min) m /(g/min) AW,/g AW, /g ¢/%
temperature /K / (mm X mm X mm)
1203 43X 93X 8 232.2 300 25.2 6.23 7.14 87.3
45X 92X 8 256 600 25.2 3.04 3.57 85.2
43X 93X 8 238. 4 1000 57.2 4.06 4. 86 83.5
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Table 4 Efficiency of Fe-based alloy+20% (mass fraction) WC composite powder during LIHRC

Preheated Dimension ] ]
W./g V./(mm/min) i /(g/min) AW,/g AW, /g ¢/%
temperature /K /(mm X mm X mm)
1203 52X 95 X8 293.2 300 20. 3 4.93 5.75 85.7
50X 90X 8 260. 7 600 20. 3 2.4 2. 86 83.9
52X 95X 8 298.1 1000 50. 8 3.5 4.32 81
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