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Table 1 Samples synthesized with different conditions

laser laser power laser energy laser scan reaction nitrogen nitride layers
No  power density density veloeity time pressure depth
W /’XIO" W *em ’ SX10M] . em” 2 Jmm * min~ : /ms /M Pa Jum
1 3350 3.35 6.7 300 200 0.35 200
2 3370 3. 37 3.37 600 100 0.35 125
3 3100 3.10 0.22 900 70 0.35 100
4 3350 3.35 3.35 600 100 0.2 121
5 3390 3.39 3.39 600 100 0.3 139
6 3390 3.39 3.39 600 100 0.4 156
7 3300 3.30 3.30 600 100 0.45 87
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Fig.2 Morphology and microstructure of nitride layers of sample 1 under SEM

{a) cross=section photography (1003} : (b) nitride zone photography ( 1000x)
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Fig. 4 The dependence of micro-hardness on distance from the surface of the TiAl alloy (@) and titanium (b);

(¢) The dependence of maximum micro-hardness on laser scanning velocity about TiAl alloy
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Laser Gaseous Nitriding of TiAl Alloy

Wang Honghai Zheng Qiguang Gu Jianhui Wang Tao
(The State Key Laboratory of Laser Technology, Huazhong University of Science and
Technology., Wuhan 430074)
He Xiuli Wang Huaming
(Beijing University of Aeronautics and A stronautics, Beijing 100083)

Abstract The surface of TiAl alloy is nitrided by CO:2 laser gaseous alloying with
nitrogen. The experimental result shows that the nitrided layer consists of TiN and
TiAl phases. Dendrite TiN distributes in the nitrided zone homogeneously. The
cross—section micro-hardness of the material changes continuously. The nitriding
level increased with the reaction time increasing. The higher laser energy density,

the deeper nitrided layers. The depth of the nitrided layer and the surface micro-

il

hardness are 200 gum and HV 700 as laser power density of 3. 35X 10° W * cm™ 7,
scanning velocity of 300 mm * min~ ', and nitrogen pressure of 0.35 MPa are used.
Under the same experimental conditions, the nitriding level and the depth of the ni-
trided zone of TiAl alloy are lower than those of titanium.

Key words laser gaseous alloying, TiAl alloy, TiN



