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Table 1 Chemical composition of TC4 titanium alloy (w/%)
Ti Al V Fe C N H 0
Bal. 6.0 39 016 0.01 0.017 0.008 0.09

HEEWH: LRI AA FHS (1211110001); TLHE LA FEREE IR 4
TEZEN: RBEEE, L&, 1990 4, fil, TLHARFeHHIE 5P SHAR TR, YLH T 212000, Hi%: 0511-88792058,

E-mail: yien525@126.com



» 1950 -

Wy @A RS TR

46 3%

2 T 6 B 2 S B WLTE =3 N iR AT T Bl B
BEFARE, REAH SRS &R E X b
RAE, X EEERCR B4R @10 mm, f#EF HRA 90~92 1]
WA 43k YG6, RIGSH: KW N 20N, 177% 4
mm, ¥ &G#EZ 100 r/min, BRI AN 15 min. id3t
SLO6 AR R R P R O e, R A U AR
BEES, R EREE Q& 5K, BCPE)
FA AR (D HHEEHR AR,

AV=L{R2arcsin(iJ—ld ,Rz—ldz} (&)
2R 2 4

X, ROAMWERIEAE (mm) 5 d ABIRHEE (mm) ;
L AW SITRE (mm) 5 AV REEBAR (mm®) .

2 HRESWH

2.1 HELERR

B 1 AR XRD B . % AT 53 0 A5 2 mT %0,
WEEE W aTi M TisSig AHAE M. I i 72 73 i
T W R 4 R VR VA B [ AR A AR R BT, R
() 4 a8 W AE L R R A R AR R ROBE, AR TisSialp-Ti
ik, MEERENE— D TR, KREM B-Ti AR
o-Ti, A THERAREL, b B ZEE B-Ti+
TisSizoTiaSiM, H Ti F1 Si S8 () 7 17 7 B g IR
KEGTAE, M2, 7 55 TisSis #1M, #
HmM 2 TisSialp-Ti MFEMAL (EIR T A TisSisf
a-Ti) o
2.2 HREHER

K2 ZIRZERET OM S . LAY, BREE
IS 8U% L TR A s, RFLN 15~35 pm,
Xl Re R TR NS S8R RESEKZ
A AFTE— 2650 L2k, H LIRS, T8 TC4 Hefk,
BESEAERIFIAELSE.

Kl 3 Nk ERE I A2 SEM B, H A E 3a.
3b A AEEH B ER LA TR, AR, B2 L.

1000

#xa-Ti

B [o2] (o]
o o o
o o o
T T T

Intensity/cps

N
o
o

0 1 1 1 1 h 1 f
20 30 40 50 60 70 80 90 100110120
201(9

1 REAEE&XEE
Fig.1 XRD pattern of the laser alloy zone
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Fig.2 OM morphology of the coating cross section

K3 ®RZEHL SEM
Fig.3 SEM morphologies of the laser alloy zone: (a) the upper

and (b) the lower
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Table 2 EDS results of zone 1 and zone 2 of the laser alloy
in Fig.3a (at%)

Zone Ti Al \Y/ Si
1 81.78 10.18 0.94 7.1
2 71.46 5.81 0.54 22.18

4 XML SEM LS
Fig.4 SEM morphology of the transition layer
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Fig.5 Micro-hardness change along coating depth
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Fig.6  Friction coefficient curves of Ti-Si coating and TC4

alloy substrate
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Fig.7 SEM morphologies wear surface of TC4 alloy substrate (a) and Ti-Si coating (b); EDS spectrum of Ti-Si coating (c)
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Ti-Si Coating by Laser Alloying on TC4 Titanium Alloy

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

Abstract: Ti-Si alloy coating was fabricated on the surface of titanium alloy by laser alloying using Ti and Si elemental elements mixed
powder as staring material. Morphology, composition and phase of the coating were investigated. Microhardness and tribological
properties under dry friction and wear conditions were tested. The results show that the Ti-Si coating prepared under appropriate
parameters of laser alloying is uniform and dense, crack-free, and exhibits good metallurgical bonding with TC4 base; the microstructure
of the coating consists of needle-like a-Ti matrix and TisSis/f-Ti eutectic (TisSis/a-Ti at room temperature) of network distribution; the
hardness HV of the coating is between 6600~7300 MPa; compared with that of TC4 titanium alloy, the average friction coefficient of the
coating decreases (0.39 vs 0.45) and its wear resistance increases by 2.4 times.
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