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Fig.1 XRD pattern of laser alloying coating

\

B2 HtAESNSREEHERNEETLIR

Fig.2 Overall morphology of cross section

of laser alloying coating
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Table 1 EDS results and possible phases in different positions of the coating

- S
N JEF O 4350 %
(VA=W Tl HERAH
Al Si Ti
1 4.01 35.06 60.92 TisSi,
2 19.97 9.79 70.24 TiSiy+Ti,Al
3 335 33.13 63.52 TisSi,
4 19.82 9.06 70.12 Ti,Siy+Ti;Al
5 19.65 9.73 70.61 Ti,Si,+Ti;Al
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Fig.5 Cross section morphology of the
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coating after oxidation
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Fig.6 XRD pattern of the coating after
isothermal air oxidation at 1000°C for 50h

F3 SWEREAREMESWEDSE R AR
Table 3 EDS results and possible phases of the coating at different locationsafter xidation
./ /' ' | |

JEFBOE 5380 %
DL AT REMAH
o) Ti Al Si

1 70.53 29.47 — — TiO,

2 59.25 0.29 40.46 — ALO,

3 72.79 26.98 0.11 0.12 TiO,

4 69.16 30.77 0.03 0.03 TiO,

5 74.93 25.07 — — TiO,

6 87.17 7.86 4.97 — TiO,+ ALO,

7 71.99 21.74 1.17 5.10 TiO,+ ALO;+SiO,
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In-Situ Synthesized TiN Coating by Laser Nitriding on TC4
Titanium Alloy Surface

LIU Xiong, QIU Changjun, LIU Hao, HU Liangbin, CHEN Yong
(' School of Mechanical Engineering, University of South China, Hengyang 421001, China )

[ABSTRACT]
laser micro-fusion in-situ synthesized technology. The micro-structure, chemical composition and phase of the coating were

TiN coatings with no crack and uniform compact structure were fabricated on the TC4 titanium alloy by

analyzed, in addition, the micro hardness of the coating, bond strength between coating and titanium alloy matrix, and the wear
resistance of coating were tested. The resistance of erosion of SiO, particles with high-speed was also tested. It was found that
the bonding strength of TiN coating and TC4 titanium alloy was 240-270MPa due to good metallurgical combination between
them. The micro hardness of the coatings was found to reach 1550HV,, around 4.5 times of the matrix which is ascribed to
the formation of TiN with high hardness. Moreover, the loss weight of coating wear was 14.7% of TC4 titanium alloy and the
mass loss of the substrate was twice that of the coating at an erosion angle of 60°.

Keywords: TC4 titanium alloy; Laser micro-melting; In-situ synthesis; TiN coating
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(E#FSIT)
Laser Alloying for Improvement of Oxidation Resistance at 1000°C of
Ti;Si,/Ti;Al Composite Coating on TA2 Titanium Alloy

HUANG Kaijin"?, HUANG Wanxia', LIN Xin’, WANG Aihua'

(1. State Key Laboratory of Materials Processing and Die & Mould Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;
2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT]
posite coating with oxidation resistance at 1000°C was prepared by laser alloying on TA2 titanium alloy with inner layer of

To improve the high temperature oxidation resistance of titanium and titanium alloys, a TisSiy/Ti;Al com-

silicon powder and outer layer of aluminum powder. XRD, SEM and isothermal oxidation technology were used to study
the microstructure and the air isothermal oxidation performance of the coating at 1000°C for 50h. The results show that the
composite coating is mainly composed of primary TisSiy phase and TisSi,/Ti;Al eutectic structure; the oxidative weight gain
rate of the composite coating is about one twelfth of that of the substrate; the oxidation products of the composite coating
are mainly TiO,, ALLO; and SiO,; the existence of two phases TisSi; and Ti;Al in the composite coating is the main reason
for the improvement of its oxidation resistance at 1000°C .
Keywords: Laser alloying; TA2 titanium alloy; TisSiy/Ti;Al composite coating; Microstructure; High temperature oxidation
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