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Abstract The effect of Zr content on the thermal stability of mechanically alloyed Al-8wt.% (Ti+Zr)
alloys was investigated. As the Zr to Ti addition ratio increased the decrease of hardness due to the long
time exposure at high temperature reduced so that the thermal stability of the alloy was improved. From
the TEM work it was found that the coarsening of precipitates was responsible for the decrease of hard-
ness and the coarsening of precipitates could be suppressed by the addition of Zr. XRD, SAD and EDS
analyses confirmed that these precipitates were consisted of DO, and DO; type Al;(Ti+Zr) ternary in-
termetallic compounds. Especially for the DO,; Al,{Ti+Zr), the lattice parameter changed toward the
smaller lattice mismatch between the precipitate and Al matrix as the Zr content increased. Therefore, it
was considered that the improvement of thermal stability of Al-8wt.% (Ti+Zr) alloys was due to the
formation of the ternary AL(Ti+Zr) intermetallic compounds.
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Fig. 1. The change of microhardeness of Al-Ti and Al-
Ti-Zr powders as a function of MA times.
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Fig. 2. XRD patterns for the Al-8wt.%(3Ti+1Zr)
specimen after various treatment.
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Fig. 3. Hardness variations of the specimens as a func-
tion of aging time at 430°C and 510C.
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Fig. 4. TEM micrographs of the specimens (A) as-VHPed and (B) aged for 100hrs at 510°C.
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Table 1. Lattice Parameters of the Intermetallic Compounds and the Overall Lattic Mismatches Be-

tween Al Matrix and the Precipitates.

t fi talli i
Specimen ype of intermetallic alA] [A] OVCI?aH lattice
compound mismatch
Al-8wt.% Ti DO,ALTI 3.8537 8.5839 5.22
DOALLTI 3.8503 8.5843 5.28
Al-8wt. % (3Ti+1Zr) ¢
DO;ALTI 3.9272 16.8950 3.45
DO-ALTI 3.8581 8.5983 5.21
Al-8wt.% (I'Ti+1Zr) ' \
DO.;ALTI 3.9563 17.0436 f 3.27
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Fig. 5. XRD patterns of the specimens aged for 100hrs
at 550C.
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Fig. 6. STEM analyses of the intermetallic compounds.
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