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Abstract: The Fe- based alloy clad coatings reinforced with WC were prepared on Q235 steel by a plasma cladding
process. The effects of WC—Co doping content (10% —30%) on the microstructure and wet sand abrasion resistance of
the clad coatings were investigated. Results show that most WC—-Co particles are dissolved during the cladding process
and the clad coating with 30% WC-Co mainly consists of «—Fe solid solution, Fe; WsC, (Cr, Fe);; Cs and WC phases.
The microstructure of the clad coatings gradually transits from planar crystal to dendritic crystal and cellular crystal along
the direction from the interface of the substrate—coating to the top of the coating. The a—Fe solid solution presents in the
form of dendritic crystal/cellular crystal. The Fe; WsC and (Cr, Fe),; C; phases mostly precipitate in the intergranular
network of the dendrites. The microhardness of the clad coatings is not less than 800 HV, ,. All of the clad coatings dis-
play abrasive wear feature. Moreover, the microhardness and wet sand abrasion resistance of the clad coatings are improved with
the increase of WC~-Co doping content, which can be mainly attributed to the combined action of the enhancement of solution
strengthening effect and the increase of reinforcements (Fe; Wi C, (Cr, Fe),;Cs, and WO).
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Table 1 Parameters of the plasma cladding process
Parameters Value
Current/A 120
Scanning velocity/(mm * min~ ') 120
Plasma length/mm 10
Plasma gas flow, Ar/(m® « h™ ') 0.8
Protective gas flow, Ar/(m* « h™") 1.2
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Fig. 1 XRD patterns of the Fe-based alloy clad coatings

reinforced with WC
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Fig. 2 Cross section morphologies of the Fe—based alloy clad coatings reinforced with WC
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Fig. 3 Cross section morphologies of the part Fe—based alloy clad coatings reinforced with WC

F2 WCIHEE Fe ESEBEEN EDS 5317
Table 2 EDS analysis of the Fe—based alloy clad coatings

reinforced with WC (w/ %)
Composition
Region
Fe Cr w C Si Co

Ay 82.32 9.36 3.76 2.83 1.73

B 61.21 16.56 17.14 5.10

A, 80.76 8.63 5.80 2.95 1.86

B, 58.39 11.91 25.05 4.64

Ay 68.10 7.33 16.23 3.05 0.94 4.35
B 54.46  9.90 29.40 3.16 3.09

Cs 53.25 11.38 30.14 5.23
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Fig. 4 Microhardness distribution along the depth direc-
tion of the Fe — based alloy clad coatings reinforced

with WC
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Table 3 Wear volume of the Fe—based alloy clad coat-

ings reinforced with WC

Coating Wear volume/(mg * m™ ")
10 % WC-Co 0.196 6
20%WC-Co 0.157 3
30%WC-Co 0.108 1

., ! i " ‘ § i =
(d) Site with partly dissolued WC of the coating

K5 WC IR Fe e G i B2 B HUE A

Fig.5 Worn surface morphologies of the Fe-based alloy clad coatings reinforced with WC
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