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Effect of temperature on initial cavitation corrosion for
Ti-6Al1-4V in lithium bromide solution

LIN Cui"?, ZHAO Xiao-bin®, DU Nan"?, ZHAO Qing" 2, YANG Ying?

(1. National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology Institute,
Nanchang Hangkong University, Nanchang 330063, China;
2. School of Material Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China;
3. Department of Surface Treatment, Avic Beijing Keeven Aviation Instrument Co., Ltd., Beijing 102402, China)

Abstract: Three-dimensional video microscope, roughness profiler and electrochemical measurement were used to
investigate the cavitation corrosion morphologies, surface roughness and electrochemical corrosion behavior of
Ti-4Al-4V in LiBr solution at different temperatures. Furthermore, the influence mechanism of temperature on cavitation
corrosion was discussed. The results show that the temperature effect is gradually strengthened as cavitation time
increasing. It is most significant for 240 min, after that, it is reduced and tends to be stable. The rise in temperature
enhances micro-jet impact strength, and the passive film on the surface is easy to be damaged. Simultaneously, the
corrosion effect promotes the growth of more pits, which leads to the concentration of local stress and the formation of
more electrochemical cell. As a result, the mechanical and electrochemical corrosion factors are promoted. The synergetic
effect accelerates the cavitation corrosion. The damage of cavitation corrosion reaches a maximum value at 55 C.
Afterwards, the continuous increase of temperature improves the corrosion effect. However, the attenuation of impact
strength of micro-jets weakens the destruction of surface passivation film. The mechanical effect plays a dominant role in
cavitation erosion, accordingly the cavitation corrosion rate is mitigated.

Key words: Ti-6Al-4V alloy; lithium bromide solution; temperature; cavitation corrosion; influence mechanism
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