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Abstract

In order to determine the annealing condition after cold rolling, the effects of
annealing on the corrosion behavior and mechanical properties of Ti-Al-V alloy were
evaluated. The results of tensile tests at room temperature showed that the strengths and the
ductility were almost independent of the annealing temperature. The results of hardness test also
revealed that the hardness was independent of the annealing. However, the results of corrosion
test in an ammoniated water of pH 9.98 at 360°C showed that the corrosion resistance depended
on the annealing temperature, and the corrosion rate was accelerated with increasing annealing
temperature. Hydrogen contents absorbed during the corrosion test of 120 days also increased
with the annealing temperature. It may be attributed to the growth of @' precipitates by
annealing. It is thus suggested that the lower annealing temperatures provide the better corrosion

properties without degrading the tensile properties.
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Table 1. Chemical composition of the Ti-Al-V alloy plate, wt.%

Al

v

Fe

C

H

0O

93.56

451

1.63

0.06

0.051

0.003

0.0825

0.0059




Fig. 1. Bright field TEM image of Ti-Al-V titanium alloy.
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Fig. 2. TEM/EDS results of matrix and precipitation in Ti-Al-V alloy: (a) bright-field
image, (b) selected area diffraction pattern from precipitation allowed in (a), (c)

spectrum from matrix, and (d) spectrum from precipitation
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Fig. 3. Effects of annealing on the tensile properties of Ti-Al-V alloy.

Fig. 4. Effects of annealing on the hardness of Ti-Al-V alloy.
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Fig. 5. Effects of annealing on the corrosion behavior of Ti-Al-V

alloy at 360C in ammoniated water.

10 ////

1 As-received
V72ZZ) Annealed for 1 hr

/N

Weight gain (mg/dm?)

0

Room temperature 600 700 800

Annealing Temperature (°C)
[¢]

Fig. 6. Effects of annealing on the final weight gain of Ti-Al-V alloy

after corrosion at 360C in ammoniated water for 105 days.
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Fig. 7. Effects of annealing on the absorbed hydrogen content after corrosion
of Ti-Al-V alloy at 360C in ammoniated water for 105 days.
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