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Abstract: To solve the problem of cavitation protection on the surface of aluminum alloy flow-handling
components, Ti6Al4V coatings are prepared by in-sizu micro-forging assisted cold spraying. Large-size
202 stainless steel particles are mixed into Ti6Al4V powder during the spraying process to promote the
plastic deformation of Ti6Al4V powder and form dense coatings. The effects of cold spraying process
parameters on the quality of Ti6Al4V coating are investigated using optical microscopy, scanning electron

microscopy, microhardness tester, ultrasonic cavitation testing machine, and 3D profilometers, leading to
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the determination of the optimal process parameters. The results show that the porosity of Ti6Al4V coating

decreases with the increase of shot peening particle content. When the shot peening content is 70 % (volume

fraction) , the Ti6Al4V coating is compact and the porosity is only 0.46%. The microhardness of the

coating gradually increases to 394HV,;, which is higher than the microhardness of forged Ti6Al4V alloy

(370HV,3). The cavitation erosion test results show that the cavitation erosion depth of Ti6AI4V coating is

only 4.742 pm after 2 h cavitation erosion, and the cavitation erosion resistance of Ti6Al4V coating is 77

times that of Al substrate (365.199 pm). The Ti6Al4V coating prepared by in-situ micro-forging cold

spray is dense, has high hardness, and exhibits good interparticle bonding, effectively inhibiting the

initiation and propagation of cracks during cavitation, which leads to particle detachment. Therefore, it

possesses excellent cavitation erosion resistance.
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Table 1  Chemical compositions of Ti6Al4V powder

(mass fraction/ %)

C N O Al \% Fe Ti
2.02 3.51 5.62 5.65 3.97 0.38 Bal.
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Table 2 Cold spraying process parameters
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Fig.6  Cavitation erosion resistance of Ti6Al4V coating prepared with different shot peening contents
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