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Tablel Chemical composition of Ti5581 alloy (w/%)

Ta A% Cr Al Ti

5.03 5.05 8.11 1.05 Bal.
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Fig.1 Metallographic structures of Ti5581 alloy under different heat treatment processes: (a) hot rolling, (b) process 1, (c) process 2,
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(d) process 3, and (e) process 4
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Corrosion rates of Ti5581 alloy under different heat

treatment processes in 6 mol/L boiling nitric acid
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Fig.4  Macro-morphologies of Ti5581 alloy under different heat treatment processes after 240 h corrosion: (a) process 1, (b) process 2,

(c) process 3, and (d) process 4
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Fig.6  Surface morphologies of Ti5581 alloy under different heat treatment processes after 240 h corrosion: (a) process 1, (b) process 2,

(c) process 3, and (d) process 4
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Fig.7 Profile morphology (a) and element distributions of Ti (b), Ta (c), O (d), Cr (e) and V (f) of Ti5S581 alloy passivation film after

460 C aging
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Fig.8 STEM image (a) and Ta element distribution (b) of Ti5581
alloy after 550 C aging
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Effect of Heat Treatment Process on Nitric Acid Corrosion Resistance of
Ti-5Ta-5V-8Cr-1Al Alloy

Wu Junyu, Xu Jianping, Liu Houlong, Li Huan
(XI’AN Rare Metal Materials Institute Co., Ltd, Xi’an 710016, China)

Abstract: The key equipments in the reprocessing industry, such as dissolvers and evaporators, have continually serviced in boiling nitric
acid with high concentration and high radioactivity. It is the primary goal to ensure the safe and reliable operation of the equipment. This
research investigated the effect of heat treatment process on the corrosion behavior of Ti-5Ta-5V-8Cr-1Al alloy (Ti5581) in 6 mol/L boiling
nitric acid solution using full immersion corrosion and electrochemical corrosion experimental methods. The results indicate that Ti5581
alloy has a lower corrosion rate under only solid solution process and 460 °C aging process, and the corrosion rate is 0.022 mm/a after
240 h corrosion. Metallographic microscopy (OM), scanning electron microscopy (SEM), transmission electron microscopy (TEM), X-ray
diffraction (XRD) and other analytical methods were used to further analyze the structure and composition of the passivation film in the
surface layer of Ti5581 alloy after corrosion. After corrosion, the surface passivation film is smooth and dense, which is composed of a
mixed oxide of Ti and Ta. Formation of passivation film in the surface layer of Ti5581 alloy is related to quantity and morphology of a
phase. Compared with the case of 550 °C aging process, the size of a phase is smaller and the mass fraction of Ta is higher in 460 °C aging
process resulting in better corrosion uniformity and passivation film stability.

Key words: Ti-Ta-V-Cr-Al alloy; resistance to nitric acid corrosion; heat treatment; passivation film; a phase
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