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Preparation., Microstructure and Properties of Plasma Arc Cladding Layer with
WC Reinforced Iron-Based Alloy Powder-Cored Hot Wire

LING Zhuangzhuang, FENG Yuehai, XIA Jie
(MIIT Key Laboratory of Intelligent Controlled-Arc Additive Manufacturing, School of Materials Science and Engineering,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: WC reinforced iron-based alloy cladding layer was prepared by heating WC reinforced iron-based
alloy powder-cored wire with resistance heat and plasma arc dual heat source simultaneously. The
macromorphology, microstructure and properties of cladding layers under different hot wire currents (0,40,50,60,
70 A) were studied, and the appropriate hot wire current was obtained. The results show that when the hot wire
current was 50 A, the forming quality of the cladding layers was good with the lowest dilution rate of 51.77%.
With increasing hot wire current, the average grain size of the cladding layer first decreased and then increased, and
the carbide content first increased and then decreased. When the hot wire current was 50 A, the microstructure
mainly consisted of fine cellular austenite, the average grain size was small (9.45 pm) ., and the carbide content was
the highest. With increasing hot wire current, the average hardness of the cladding layer first increased and then
decreased, and the wear rate and friction coefficient first decreased and then increased. When the hot wire current
was 50 A, the cladding layer had the highest average hardness of 403.1 HV, the smallest {riction coefficient of 0.52
and the smallest wear rate of 4.53X10 ° mm’*N ! "

Key words: hot wire plasma arc; WC reinforced iron-based alloy; microstructure; wear resistance
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Fig. 1 Macromorphology of cladding layers under

different hot wire currents
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Fig. 2 XRD patterns of cladding layers under

different hot wire currents
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Fig. 3 Microstructures of cladding layers under different hot wire currents
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Table 2 Element line scanning results of cladding layers

under different hot wire currents
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Fig.6 Friction coefficient curves of cladding layers under different hot wire currents (a) and relation between average

friction coefficient and wear rate and hot wire current

43



YL EHH

MATERIALS FOR MECHANICAL ENGINEERING

SR WOHBRBRAS N SHRELEEH TINEE BRI &AL Mokt

PEAEIE L B SUAL I L 5 JRE 401 DA T S R 45 0
X B TR NS Fe, W, C.Cr, C; Bkl
Py D S SR SR A AL ST b i
PP 2 2R R - i e ) 3R Tt 7  7E EE S5 R Y
TER B Bl PO 2RI T . 10 8 9 7= 2 S 2
VRN BERE A — ¥4 20 T ) 28 T S 453 5 2 R 22 LR A
50 A I KRR R AT AR R AL LA /D R L )

850 um

(a)o

ISP A B B PR A R D 249 50 LI AR PL A
VEEAE PR O RV o 10 2R 7 PESABY » T P PR e 22 L O
IR EARTE X EE SIEEE P Fe; W, C.Cr, C; ik
VIR ZHOIMC, BRALYIIE 2 5 SAE B R NI
SRS B AR ZE R, T S B AR B SRR T OF
ELam AR BELAT SORL R 5 00 18 7S, (A5 B R Tt
JEPEAT R

(b) 50 A

E7 AEHKLERTREENERESR

Fig. 7 Wear morphology of cladding layers under different hot wire currents
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