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Methods With laser gas nitriding technology instead of traditional nitriding technology, TiN surface modification layer was

prepared on the surface of titanium alloy (TC4) with a 2 kW flexible fiber coupled diode laser. The wear-resistant property and

anti-cavitation property of the nitriding layer and the substrate (TC4) were examined by the friction-abrasion testing machine

and modified experimental device for cavitation erosion. Results The results showed that the wear loss weight of TC4 substrate

was 20.2 mg while that of nitriding layer was 2.3 mg, which was only 11.3% of TC4 substrate. The wear resistance increased by

7 times compared with that of the TC4 substrate. The cavitation erosion loss weight of TC4 substrate was 4.08 mg while that of

nitriding layer was 1.13 mg. The anti-cavitation property increased by 2.61 times compared with that of the TC4 substrate. Con-

clusion A large number of TiN dendrites in the nitride layer can be obtained with diode laser by laser gas nitriding titanium al-

loy blade, which improves wear-resistant property of the surface. The distribution of the basket shaped structure of TiN dendritic

crystal improves the anti-cavitation property of the surface.
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Material Fe Al \% Si O N C Ti
Ti6Al4V 0.3 6.01 3.84 0.15 0.15 0.15 0.1 Bal.
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Tab.2 The process parameters of laser gas nitriding

Diameter of Laser Laser scanning  Nitrogen
Overlap
the laser  power speed vs/ flow O,/ rate n/%
beam D/mm P/W  (mm'min”)  (L-min) e
4 1600 720 15 40
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Fig.1 SEM morphologies of laser nitriding layer
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Fig.2 Microstructure of laser nitriding layer surface
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Fig.3 Depth-microhardness curve of laser nitriding layer
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Fig.4 XRD patterns of laser nitriding layer
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Fig.5 Surface morphologies after abrasion: a) macro morphology of TC4 substrate, b) micro morphology of TC4 substrate, c)
macro morphology of nitriding layer, d) micro morphology of nitriding layer
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Fig.6 Specimen for the cavitation test
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Fig.7 Cavitation mass loss-time curve
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Fig.8 Surface morphologies after cavitation: a) TC4 substrate,
b) laser gas nitriding layer
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