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Abstract The effects of Zr to Ti ratio and isothermal aging on the elevated temperature tensile
strength and deformation behavior of mechanically alloyed Al-8wt.% (Ti+Zr) alloys were investigated.
As the Zr to Ti ratio increased the tensile strengths of the as-hot-extruded specimens measured at room
and elevated temperatures increased and the reduction of tensile strengths due to isothermal aging at
400°C and 510°C decreased. It was confirmed to be due to formation of the ternary AL(Ti+Zr) interme-
tallic compound of which coarsening rate i1s smaller than ALTi. Elongation of the present specimens
were less than 10% and intergranular brittle fracture occurred predominantly with increasing test tem-
perature.

The activation energy for deformation of Al-8wt.% (Ti+Zr) alloy was about 1.5~1.8 times higher
than that for pure Al self-diffusion(142 KJ/mol) in the temperature range from 573K to 783K. In

addition the activation energy increased with increasing Zr to Ti ratio.
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Fig. 1. XRD patterns of the Al-8wt.% (1Ti+ 1Zr) spec-
imen at various milling times.
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Table. 1. Theoretically calculated volume fractions of the intermetallic compound in Al-8wt.% (Ti

+Zr) alloys.
specimen assumed phase particle volume fraction( %)
Al-8wt.Ti AlLTi 18.2
Al-8wt. %(3T1+1Zr) A];(Tlu Zrnz,) 15.2
Al- 8wt %(1T1+12r) (Tlu Zr., ) 13.2
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Fig. 2. TEM micrographs of the as-hot-extruded (a)
Al-8wt.%Ti (b) Al-8wL.% (3Ti+1Zr) and (¢) Al-
8wt.% (1Ti+ 1Zr) specimens.
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Fig. 3. TEM micrographs, SAD patierns and EDS spectrums of (a)(b) ALTi in Al-8wt.%Ti (e)(d)(e) AL(Zr+Ti)

in Al-8wt.% (1Ti+ 1Zr) specimens.
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Fig. 4. Effect of isothermal aging time on the Ultimate
Tensile Strength of Al-Ti and Al-Ti-Zr alloys isother-
mal aged and tensile tested at (a) 400°C (b) 510C.
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Fig. 6. TEM micrographs and o-¢ curves of the as-hot-extruded Al-8wt.%Ti specimen tensile tested at (a) 25°C
(b) 510°C.

Table. 2. Stress exponent with the various compositions and test temperatures.
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Table, 3. Activation energy and Elastic moudulus with the various compositions and temperature ranges.

Temp.(K) 573~783
.. Bl -
_ Composition Q(KJ/mol) Q/Q..(142KJ /mol)
Al-8wt. %Ti 213.3 1.50
Al 8wt. %(3T1+ 1Zr) 217.2 1.53
Al-8wt.% (1Ti+1Zr) 253.9 1.79
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