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Tailoring of ternary W-xCr-yAl alloys by sputter deposition and their electrochemical corrosion behavior 
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Abstract:
Two ternary W-7Cr-44Al and W-8Cr-21Al alloys were tailored using sputter deposition method, and their morphological and compositional phases are characterized using scanning electron microscopic with energy dispersive X-ray spectroscopic (SEM/EDS), atomic force microscopic (AFM) and X-ray diffraction (XRD) techniques. Electrochemical corrosion effects of the simultaneous additions of tungsten, chromium and aluminium in the sputter-deposited W-xCr-yAl alloys were investigated in 1 M HCl, 0.5 M NaCl and 1 M NaOH solutions open to air at 25±1°C.

The sputter deposition method seems to be effective technique for the preparation of homogeneous single phase amorphous/nano-crystalline W–xCr–yAl alloys in a wide compositional range. High electrochemical corrosion resistance properties of these alloys show even in very aggressive electrolytes of 1 M HCl and 0.5 M NaCl at room temperature. The corrosion resistance behavior of the alloys is higher in 1 M HCl than in 0.5 M NaCl as well as 1 M NaOH solutions. The alloys are severely corroded in 1 M NaOH solution, mostly due to the breakdown of the films formed on the alloy surface. Pitting corrosion of the W–xCr–yAl alloys is found to be less pronounced in 0.5 M NaCl than in 1 M HCl.
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