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ABSTRACT The powder mixtures of Al, Ti and Cr were mechanically alloyed to-obtain nanoc-
rystalline powders of Ti;CryAly; composition. Both FCC phase and undissolved mietal chromium
formed by MA. During the annealing of the MA powders, the phase transition from FCC to ordered
L1, started at ~~300C and was completed below 600C. As a result of the high-temperature compre-
ssive test for the MA powder compacts, the stress-strain curves showed serrated yielding behavior
at 400 and 600T, and softening phenomenon below the strain rate of 5X107%™! at 800%. The
compressive yield strength as a function of test temperatures showed the nature of the positive-te-
mperature dependence which has the peak temperature around 600T.
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Table 1. Nominal and analyzed composition of MA
powders

Alloy Ti Cr Fe Ni O
TipCrsAly; Nominal 25 8
(at%)
Analyzed 240 84 14 0.1 1763
(at%) ppm
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Fig. 1. Effect of milling time on particle shape change
for Ti-Cr-67Al powders.
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Fig. 2. XRD patterns of Ti-8Cr-67Al powders ball-

milled for 450 hrs and annealed at different tempera-
tures for 1 hr,
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Fig. 3. TEM“‘I‘l‘licrograph and corresponding diffraction
patterns of Ti-8Cr-67Al powders ball-milled for 450
hrs. (a) Bright field image, (b) Ring pattern, (¢) SADP.
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Fig. 4. TEM micrograph and corresponding diffraction
pattern of Ti-8Cr-67Al powders ball-milled for 450
hrs and annealed at 400°C for 1 hr. (a) Bright field
image, (b) Ring pattern.
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Fig. 5. DSC curves of Ti-8Cr-67Al powders ball mil-
led for 250 and 450 hrs.
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Fig. 6. XRD patterns of Ti-8Cr-67Al powders ball-

milled for 450 hrs and annealed at different tempera-

tures for 1 hr.
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Fig. 7. TEM micrograph and corresponding diffraction
pattern of Ti-8Cr-67Al powders ball-milled for 450
hrs and annealed at 1000°C for 1 hr. (a) Bright field
image, (b) SADP,
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Fig. 8. True compressive stress-strain behavior for Tiy;
CrgAl;; alloy as a function of test temperature (a) and
strain rate at 800°C (b).
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Fig. 9. Compressive yield strength as a function of
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