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Table 1 Composition of TC4 titanium alloy (w/%)

Ti Al \% Fe C N H O

Bal. 60 39 016 001 0.017 0.008 0.09
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Fig.1 XRD pattern of the coating surface

500 pm

W2 kRIS

Fig.2 Cross-section morphology of the coating
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Fig.3 SEM micrographs of the laser alloyed zone: (a) upper part, (b) middle part, and (c) bottom part

*2 E3HREAEHKXEDS SER
Table 2 EDS results of the laser alloyed zone in Fig.3 (at%o)

Area Ti Al Nb \Y
1 65.73 29.47 4.35 0.45
2 67.44 27.55 451 0.5
3 67.7 27.25 4.4 0.65
4 66.12 27.94 4.75 1.19
5 67.46 27.61 3.96 0.98
6 66.93 27.49 4.64 0.94

PAA RS 2T, B AR KT, AT J 1 3o A
MIEEIR o [ 7 A1
2.3 BEiERE

Bl 5 i J2 a8k T 0 A0 B Y 2 R ) I 1 4 A
. MTLLEH, WRERE S, HAs), Ko
(HV) 4 5970 MPa, Lt TC4 #1k} (3600 MPa) #
T 66%. iR)E AR 2 B 3 A4 -1, -2
NFEAR G XA, 0 R F AR, 1~10 Uik
BEHEX 28X BMEE. TUUEH, RER
HEXS5E WX EAZERK, X2 h T 4400
e F BRI TisAl IR, 3 w8 8 1 1 2 A
FE 3 . M4, Nb ot 2 32 22 DL E 0 [V 1) % U7 T
WES, RE T EESRER, kbR
EREL (T
2.4 PEVEEIRMERE

K6 4 TCA k& &1k 5 Ti-Al-ND 35 JZ 1 BE 1 &
Bt mTLVEH, AR NERERNELS
DiTEEMEaE 2 ME, BBEARBNTSE: T
Ti-Al-Nb [ B R BN BE S I BOEA R, HAH
BN BB R I B AN ERGE RE, Ti-Al-ND
TR PR R B R, XA RE A Ti-Al-Nb iR 2
T B TiAl R SR, Ti Al A8 mE e, B
BRI, R LR TiAl AR S E R T B

K4 REBEXHL SEM BT
Fig.4 SEM micrograph of the melted zone
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Fig.5 Micro-hardness profile of the coating along the layer
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Table 3 Wear scar width and wear volume of TC4 substrate and Ti-Al-Nb coating
Material Wear scar width/mm Average value/mm Wear volume/mm?®
TC4 substrate 1.261, 1.258, 1.246, 1.239, 1.242 1.249 0.130
Ti-Al-Nb coating 0.843, 0.863, 0.869, 0.887, 0.881 0.869 0.044
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Fig.7 SEM micrographs of TC4 substrate (a) and Ti-Al-Nb coating (b); (c) EDS spectrum of Ti-Al-Nb coating
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Ti-Al-Nb Coating by Laser Alloying on TC4 Titanium Alloy

Ge Xiaolan, Zhong Yiying, Xu Xiaojing, Tao Jun, Liu Qinghui, Wu Guilan, He Xinghua
(Jiangsu University, Zhenjiang 212013, China)

Abstract: Ti-Al-Nb alloy coating was fabricated on the surface of TC4 titanium alloy by laser alloying using Ti, Al, Nb milled powders as

the raw materials. The phase composition, microstructure and micro-hardness of the coating were investigated. The friction wear property

of the coating was tested with the YG6 ball as counter-body under dry friction. Results show that with the laser power 1.8 kW, scanning

speed 5 mm/s and spot diameter 2 mm, the prepared coating is uniform, dense and crack-free, and it has a good metallurgical combination

with the TC4 substrate. The microstructure of the coating mainly consists of TisAl, AINb, and «-Ti. The micro-hardness (HV) of the

coating (5800~6300 MPa) is significantly higher than that of the TC4 matrix (3500~3600 MPa). The friction coefficient of Ti-Al-Nb

coating is reduced from 0.45 to 0.33 and the wear resistance is 2.95 times greater than that of the substrate.

Key words: TC4 alloy; laser alloying; composite coating; microstructure; friction wear properties
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