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Effects of Heat Treatment Temperature on Oxidation Behavior in Ni-Ti Alloy

K. S. Kim', W. C. Kim
School of Materials Science and Engineering, Hongik University, Jochiwon 339-800, Korea

Abstract Variation in oxidation behavior with heat treatment temperature is investigated for a Ni-Ti alloy using X-
ray diffraction, DSC (differential scanning calorimetry) and Auger electron spectroscopy. And the effect of oxida-
tion on transformation behavior and superelasticity is characterized. A cold-worked 50.6Ni-Ti alloy is oxidized at
300-700°C for 1 hr in the air atmosphere. With an increase in heating temperature, the structure of TiO, changes
from amorphous (300 and 400°C) to anatase (500°C), and to rutile (700°C). Activation energy of oxidation for NiTi
is measured to be 51 Kcal/mol when heating temperature is 500°C or above. Since Ti reacts preferably with oxy-
gen, Ni content increases between matrix and oxide, forming NisTi compounds. The resultant of oxidation
decreases significantly M, and A, temperature in the specimen oxidized at 900°C with B, — M transformation
path. An extra is found on cooling between two peaks in the specimen with B, — R — M one which is oxidized at
900°C and aged at 500°C. Oxidation deteriorates superelasticity due to formation of Ni-rich compound.
(Received December 2, 2008; Accepted December 8, 2008)
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Fig. 1. DSC curves for the specimens oxidized at
various temperatures.
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Fig. 2. Auger spectroscopy of the specimens heat
treated at various temperatures.
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Fig. 3. Variation in oxide thickness with inverse of heat
treatment temperatures.
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Fig. 4. X-ray diffraction patterns of the alloy oxidized at
various temperatures.
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Fig. 5. Comparison of transformation behavior between
the as-oxidized and polished one for the specimen heat
treated at 900°C(a) and subsequently aged at 500°C(b).
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Fig. 6. Permanent strain (t/D) plotted against number
of deformation for the as-oxidized and polished one of
the specimen heat treated at 900°C and subsequently
aged at 500°C(t: thickness of specimens, D: radius of
curvature).
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