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Abstract: To improve the wear resistance of cutting edge plates on digging buckets, Fe-based hard coatings with high Mo
and V contents were prepared on Q345B steel by plasma cladding technology. The effects of cladding current (120, 140, 160 A)
on the structure of the coatings were analysed, and the hardness, wear resistance and impact resistance of the coatings were
investigated. The results show that the cladding current has a significant influence on the microstructure and interface
quality of the coatings. The coatings mainly consist of a martensitic matrix with distributed fine spherical VC particles,
polygonal Mo,B and lamellar composite My(B, C). Localized unfused zones are observed at the interface between the
substrate and the coating prepared at 120 A. As the current increases, the size of the VC particles in the coatings increases,
their distribution density decreases, and the size of Mo,B decreases or even disappears in the coating prepared at 160 A,
while the size of My(B, C) increases and the number increases. The average hardness of the coatings is approximately 920
HV,,, which is more than twice that of NM400 steel, and the weight loss is only 1/20 of that of NM400 under the same
abrasion conditions, showing better wear resistance. The coating specimens exhibit good impact resistance, and the coatings
with parallel cladding patterns are superior to those with vertical cladding patterns.
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Tab.1 Chemical composition of Fe—based alloys with high

Mo and V contents
(mass fraction/%)

Element Fe C Si Mn B Mo Ni Vv
Content 680 23 0.6 1.1 1.7 153 1.7 9.7
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Tab.2 Chemical composition of the sites in the alloy

powders
(atomic fraction/%)
Fe Mo \% C B
P1 39.9 29.7 5.0 16.7 11.2
P2 1.6 26.8 46.9 24.8
P3 68.5 12.8 3.5 14.3
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Fig.1 Impact specimens of the coating with different cladding patterns: (a) parallel pattern; (b) vertical pattern
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Fig.2 Powders of the Fe-based alloys with high Mo and V contents: (a) surface morphology; (b) XRD pattern; (c) cross-sectional
morphology; (d) microstructure
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B 3 A ) 7 o o R A 45 0 7 )2 B AT BSE 1% : (a~as) 120 A; (bi~bs) 140 A; (c~c5) 160 A
Fig.3 Cross-sectional BSE images of the coatings prepared at different cladding currents: (a,~as) 120 A; (b,~bs) 140 A; (c;~c3) 160 A
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Tab.3 EDS analysis results of the points marked in Fig. 4
(mass fraction/%)

Marked points Fe C Mo v B
A 25.5 0.4 11.6 20.9 3.9
B 65.2 0.8 7.8 3.0 5.8
C 34 10.2 18.2 67.3
D 67.5 52 21.9 42
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Fig.4 Microstructure of the coatings: (a) 120 A; (b) 140 A; (c) 160 A
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Fig.5 EPMA elemental mapping of the microstructure of the coatings prepared at 140 A: (a) BSE image; (b) B; (¢) C; (d) V;
(e) Mo; (f) Fe
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Fig.6 XRD pattern of the coating surface prepared at a cladding
current of 140 A
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Fig.7 Cross-sectional microhardness distributions of the
coatings prepared at different cladding currents
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Fig.8 Wear resistance of NM400 steel and the coatings prepared at different cladding currents: (a) coefficient of friction; (b) wear loss
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Fig.9 Morphologies of the coated cutting edge plates of the digging bucket and impact specimens: (a) parallel pattern; (b) vertical
pattern
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