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Erosion Behaviors of Titanium Alloy and Ti/TiN/Zr/ZrN Multilayer Coatings
Deposited on Titanium Alloy
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of Surface Engineering, Guangzhou Research Institute of Nonferrous Metals, Guangzhou 510651)

Abstract: Ti/TiN/Zr/ZrN coating with a thickness of 18.7 pm was deposited on TC11 substrate by multi-
arc ion plating. Erosion resistance of titanium alloy and Ti/TiN/Zr/ZrN coating was evaluated using white a-
lundum abrasive of 45 pm by micro - blasting equipment at the impact angle of 30° and 90°, and the erosion
mechanism was also analysed. The results show that the multilayer coatings are broken when the erosion sand
weight is 70 g at the impact angle of 30°, and the erosion depth of the coating is 21. 88 um while titanium alloy
is 269.9 pm. The multilayer coatings are broken when the erosion sand weight is 20 g at the impact angle of
90°, and the erosion depth of the coatings is 8. 95 um while titanium alloy is 46. 96 um. The erosion mechanism
of titanium alloy is micro—cutting at the impact angle of 30°and pitting at the impact angle of 90°, while multi-
layer coatings is micro—cutting and micro—cracks at the impact angle of 30°and micro—crack fracture at the im-
pact angle of 90°.
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1—Air compressor; 2—Air pressure regulator; 3—Air

tube; 4—Vibrator; 5—Sand production regulator; 6—

Funnel; 7—Air tube; 8—Sandpipe; 9—Gunjet; 10—

Nozzl; 11—Specimen holder; 12—Impact angle regulator
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Fig. 1 Schematic of erosion test devicet*”
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Fig. 2 SEM morphologies of surface and cross—section of
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Fig. 3 Scratch track of the multilayer coatings
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Fig. 4 The relationships between sand production and e-
rosion depth of TCI11 and Ti/TiN/Zr/ZrN multilayer

coatings at the impact angle of 30° and 90°
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Fig. 5 Macrographs of the multilayer coatings after erosion
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Fig. 6 SEM micrographs of the substrate after erosion
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Fig. 7 SEM micrographs of the multilayer coatings after

erosion
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