Investigation of nitriding surface treatments to improve water
droplet erosion resistance of Ti6Al4V
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Motivation and Objective
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So, the fog cooling 1s necessary and increases the turbine efficiency.
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But, there 1s a problem caused by water droplets hitting the blade.
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Impinging the water droplets and rotating blades during the cooling
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process leads to their erosion called liquid droplet erosion (LDE)

Generator
Compressor

TETma—— '
. > =
.1 ( 5 Exhaust

High Pressure Fog Line

especially on the leading edges of compressor blades. Therefore, final
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efficiency of turbines will be reduced due to mechanical degradation
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of compressor blades and it 1s not desirable.
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Methodology and Results

Several surface treatments such as thermo-chemical treatments have been Compound layer including

studied to improve the erosion properties with increasing the surface TiNx, Ti2N phases

Diffusion layer including

hardness approach. Among the thermo-chemical treatments, nitriding of Ti ,
a - T1 (N) phase

alloys seems promising due to the formation of hard layers on the surface

of titanium. The layers formed during the nitriding can be classified into

two main groups, thin compound layer and thick diffusion layer. There are Cross-sectional
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Conclusions and future works

¢ The 1nitial erosion test results showed that the very hard and brittle layers can not be assumed as the best surface treatment to improve LDE erosion especially
when their adhesion strengths to the substrate are not appropriate (for example TiN or Ti2N formed by gas nitriding method). But, the thick diffusion layer
below the nitrided phases showed promising behaviour.

¢ The nitridng parameters will be modified to have proper conditions for diffusion layer. The nitrided coupons will be used to investigate the the water droplet
erosion damage at various conditions.

References
¢ A. Zhecheva, S. Malinov, W. Sha, ‘Titanium alloys after surface gas nitriding’, Surface & Coatings Technology 201 (2006) 24672474
¢ C. Gerdes, A. Karimi, H.W. Bieler, ‘Water droplet erosion and microstructure of laser-nitrided Ti-6A14V’, Wear 18fG187 (1995) 368-374

ASN\ NMontreal
\_/. Ghapter

The Materials
Information Society




