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Fig.1 SEM image of Ni60A+35WC powder

F 1 Ni60A+35WC #KRULF S
Table 1 Chemical composition of Ni60A+35WC powder (w/%)

Cr B Si Fe C wC Ni

10.31 2.21 3.05 2.12 0.68 35.1 Bal.
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Fig.3 Surface (a, b) and cross-section (c, d) view of the overlapping coatings under air cooling (a, c¢) and liquid nitrogen cooling (b, d)
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under air cooling (a) and liquid nitrogen cooling (b)
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. Table 2 : Calcul.atlon results of dilution rate B W,C BT RAR, ATULFE S Ti RS, 2k TiC
Specimen Cooling medium H/um A/pym  H+h/um  5/% [26]
1 Air 641 519 1160  44.74 AW
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Fig.5 XRD patterns of the coatings under air cooling and liquid

nitrogen cooling
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Fig.6 Low magnification morphologies of the coatings under air cooling (a) and liquid nitrogen cooling (b) and

corresponding linear element distributions (c, d)
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#3 [E7b RRERELANEERTE XA FEN
Table 3 Chemical composition of different regions of the coating under liquid nitrogen cooling condition in Fig.7b
. Ti Al Y Ni C Cr
Region
/% at% /% at% /% at% /% at% /% at% /% at%
A 62.41  52.29 5.99 8.90 - - 7.51 5.13 7.26 24.25 4.15 3.20
B 2.12 2.67 - - 76.02 24.96 - - 11.52 57.93 - -
C 33.28  38.82 - - 44.05 13.39 - - 8.49 39.49 4.51 4.85
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Microstructure and Properties of WC/Ni60A Coating on Ti6Al4V
by Laser Cladding Under Liquid Nitrogen Cooling

Zhou Jianzhong', Wang Songtao', Xu Jiale', Tan Wensheng®, Huang Shu', He Wenyuan'
(1. Jiangsu University, Zhenjiang 212013, China)
(2. Changzhou Key Laboratory of Large Plastic Parts Intelligence Manufacturing,

Changzhou College of Information Technology, Changzhou 213164, China)

Abstract: To improve the hardness and wear resistance of Ti6Al4V alloy, composite coatings were prepared on Ti6Al4V substrate by laser
cladding 35wt%WC/Ni60A under liquid nitrogen cooling. The microstructural evolution and mechanical properties of the coating under
liquid nitrogen cooling were investigated. The phase composition and microstructure were investigated by XRD, OM, SEM, EDS. Besides,
the hardness and the wear resistance were analyzed by hardness testing and wear testing, respectively. The results indicate that the coating
under liquid nitrogen cooling is mainly composed of a(Ti), WC, W,C, TiC, TiNi, TixNi, TiNi; and NiB. The average microhardness of the
coating under liquid nitrogen cooling is about 13.63 GPa, which is 4 times higher than that of the Ti6Al4V substrate and 1.61 times higher
than that of the coating under air cooling. The wear resistance of the coating under liquid nitrogen cooling is 5.39 times higher than that of
the Ti6Al4V substrate and 1.77 times higher than that of the coating under air cooling.

Key words: laser cladding; liquid nitrogen cooling; Ti6A14V; WC/Ni coating; wear resistance
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