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Study on Microstructure and Performance of Fe-C-B-V Wear Resistant

Surfacing Layer by Plasma Arc Clading
LIU Chang, RAO Jiawei, JIANG Fengqi, SHEN Yifeng, WU Le1, PU Juan

(School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212000, China)

Abstract. Fe-C-B-V iron-based alloy was cladded on the surface of Q345 steel by plasma arc surfacing technology,

using ferroboron, high carbon chromium iron and ferrovanadium as raw materials. The microhardness and impact toughness of

the surfacing layer were measured by using the Vickers hardness and impact test machine, respectively. The results show that

the microstructure of the surfacing layer 1s mainly composed of martensite, grid shaped Fe; (C, B) and Fe,B, the dispersal distri-
bution of carbides and borides (e.g VB,, VC and Cr,B ). The average hardness of the surfacing layer 1s up to 904.58 HV10, its

impact energy is 68.5 J. The carbides and borides formed during surfacing welding ascribe to improve the hardness and wear

resistance of the surfacing layer, meanwhile, the formed vanadium carbide makes the microstructure change from fishbone to

grid, refining the grain ,then ,the impact toughness of the surfacing layer improves.
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Tab.1 Selection of technological parameters of powder
plasma arc cladding equipment
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Tab.2 Chemical composition of Fe—C-B(-V) hard surface
alloy by plasma arc cladding (wt%)

g€ | C Cr \% Si B Ti | Mn | Fe
1* | 26 | 48 | — | 08 | 1.8 | 13 | 13 | &&
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Fig.1 Microstructure of Fe-C-B(-V) hardfacing alloy
by plasma arc cladding
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Tab.3 Result of energy spectrum point analysis (Wwt%)

X I B C Ti Cr \Y Mn Fe
A 23.2 2.41 1.64 1.35 0 0.94 | 68.46
B 1.23 4.14 1.02 1.14 0 1.38 91.09
B 14.5 2.82 1.23 1.51 2.31 1.12 || 76.5]
D 2.11 3.02 1.09 1.43 1.85 1.36 89.14
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Tab.4 Microhardness of 1* and 2* hardfacing
layers (HV10)

i I 2 3 4 5 6 7 8 |'F¥H

1 1928.501922.72|1890.46(876.27|885.91(862.51|867.63/899.06(891.63

|
27 1905.23(897.04|910.28|897.08(911.79|914.69|897.09/903.46 | 904.58
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Tab.5 Impact absorption energy of 1 and 2* hardfacing

layers (J)
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Fig.3 Fracture morphologies of 17 and 27 hardfacing layers
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