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Abstract Mechanical properties of nanocrystalline Al-5at.%Ti alloy were investigated through high tem-
perature compression test. Al-Sat.%Ti nanocrystalline metal powders, which had finer and more equiaxed shape
than those produced at room temperature, were produced by mechanical alloying at low temperature. The powders
were successfully consolidated to 99% of theoretical density by vacuum hot pressing. XRD and TEM analysis
revealed that Al;Ti intermetallic compounds formed inside powders and pure Al region with coarse grains formed
between powders, especially at triple junction. Mechanical properties in terms of hardness and strength were
improved by grain size refinement, but ductility decreased presumably due to the formation of the weak interfaces

between Al pool and powders.
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Fig. 1. XRD patterns of Al-5at.%Ti powders with milling
times; (a) milled at room temperature, and (b) milled at
low temperature (-85°C)
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Fig. 2. Particle size of Al-5at.%Ti powders milled at room
temperature and -85°C; (a) average particle size variation
as a function of milling time, and (b) particle size distri-
butions of 60 hrs milled powders.
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Fig. 3. Variation of dynamic recovery constant of pure Al
as a function of temperature
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Fig. 4. SEM micrographs of as-milled powders; (a) milled
at -85°C for 60 hrs, (b) higher magnification correspond-
ing to (a), (c) milled at room temperature for 60 hrs, (d)
higher magnification corresponding to (c).
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Fig. 5. TEM micrographs and corresponding SAD patterns
of Al-5at.%Ti alloy consolidated from powders by vacuum
hot pressing.
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Fig. 6. TEM micrograph and corresponding SAD pattern
of VHPed Al-5at.%Ti alloy.
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Fig. 7. Stress strain curves and compressive deformed specimens; (a) stress-strain curves of RT specimen at 400°C with var-
jous strain rates, (b) stress-strain curves of RT specimen at constant strain rate, £=10"2 with various temperatues.

(@) (b)
Fig. 8. Stress strain curves and compressive deformed specimens; (a) compressive deformed specimen at 550°C, €=10'1,
€=35%, (b) compressive deformed specimen at 550°C, é=10'3, e=35%.
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Fig. 9. Stress-strain curve comparison of LT and RT specimens at constant strain rate with different compression tem-

perature; (a) £=10"1, and (b) £=10°.
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Fig. 10. Variation of maximum stress & strain rate sensitivity: (a) maximum stress variation as a function of temperature
(fi=10'3), (b) strain rate sensitivity as a function of temperature.
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Fig. 11. TEM micrographs of compressive deformed specimen; (a), (b), (c) : compression tested RT specimen at 300°C,
£=103, (d), (e), () : compression tested RT specimen at 500°C, £=10",
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Fig. 12. SEM micrographs of fracture strfaces; (a) fractured at 300°C, and (b) fractured at 500°C.
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Fig. 13. SEM micrographs of fracture surfaces; (a) Al pool, (b) powder inside.
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