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Effect of V additions on the thermal stability of mechanically alloved Al-Ti alloys
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Abstract The effect of vanadium additions on the thermal stability of Al-Ti alloy was investigated. Al-
8wt.%Ti and Al-8wt.% (Ti+ V) alloys with different Ti to V atomie ratios of 3.1 and 1 ! 1 were pre-
pared by mechanical alloying. The steady states were obtained after mechanical alloying for 16hours for
all the alloy compositions. The mechanically alloyed powders were consolidated by vacuum hot. pressing
and thermal stability was investigated by hardness testing after aging the specimens at 400°C, 4807,
550°C for up to 1000hrs. [t was confirmed that addition of V increased the thermal stability of Al-Ti

alloy by reducing coarsening rate of Al/Ti intermetallic compound.
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Table 1. Compositions of the Alloys

Alloy
| Al Ti V
— 7
M1, 8wt.% Ti bal. 8 0
M 2, 8wt.% (3Ti+1V) bal. 5.9 2.1
M 3 8wt %(1T1+1V) Mal 773.97:! 4.1
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Fig. 1. Optical micrographs of mechanically alloyed powders processed for various times.
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Fig. 2. Variation of microhardness as a function of

milling times in mechanically alloyed powders.
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Fig. 3. SEM micrograph and X-ray mapping of mechanically alloyed M3 powder processed for 16hrs. (a)
M3, Mechanical Alloying for 16hrs. (b) Ti mapping, (¢) V mapping.
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Fig. 4. XRD patterns of as hot-pressed Al-8wt.%

Ti specimens.
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Hardness ( HRB )
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Fig. 5. Effect of aging time on the hardness of Al-
Ti-V alloys at various temperatures.
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Fig. 6. Transmission electron micrographs and EDAX analyses.
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Table 2. Calculated Lattice Constants and Overall Lattice Mismatch of ALT1, AL(Tu V) and AL(TI, 2V 5)

Intermetallic Compounds.

R Expected | 77 Expected overall
Alloy Intermetallic a=a,/2" "(nm) c{nm) lattice mismatch( %)
compound ‘
M1 ALTi - 0.3849 0.8610 5473
M 2 AL(Tio Vo w) 0.3832 0.8538 C 5465
M3 AL(Ti Vo) 0.3814 08466 | 5457
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