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ABSTRACT

The solubility of Ti in Al matrix was determined by X-ray diffraction method on two different
mechanical alloying systems, i.e Al+AlTi and Al+Ti alloys. Starting powder compositions of two
systems were chosen for final volume fraction of Al:Ti phase being 25%.

The solubility of Ti in ¢-Al was estimated by the lattice parameter measurement of Al. For
Al+AlTi mixture, it appeared that some of AlsTi particles decomposed during milling and maximum
solubility of Ti in Al was about 0.99%. The majority of AlsTi particles were dispersed uniformly in Al
matrix, having approximate size of 100~200 nm. On the other hand, higher Ti solubility of 1.24 wt.%
was found in Al+Ti system, with starting composition of Al+10 wt.%Ti. After 15 hours of milling, Ti
phase was identified as 20 nm sized particles embedded in Al matrix.

The annealing of mechanically alloyed powders from Al+AlTi and Al+10 wt.%Ti systems was
followed in the temperature range of 200 to 600T to study thermal stability of supersaturated solution
of AI(Ti). After annealing, the lattice parameter of Al reverted back to that of pure Al, and the peak
intensity ratio of Al.Ti/Al was increased more than the original value before annealing. These results
suggest that Ti dissolve into. alpha-Al solutions during milling. and by annealing. Dox-Al:Ti phase
forms from Al(Ti) solution.
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Fig. 1 Variation of crystallite size and strain
variance on MA powder of Al+AlTi and
Al+10wt.%Ti alloy with various milling
time.
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Fig. 2 (a) Step scaned XRD peaks from specimens containing Al+ALTi after 15hrs of milling, (b} enlarged
portions of ALTi {103} at 20=39.08 from Al+Al;Ti. (c) Step scaned XRD peaks from specimens
containing Al+10wt.%Ti after 15hrs of milling, (d) enlarged portions of Ti {010} at 20=35" from
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Table 1 Variation of lattice parameter and ratio of normalized XRD peak intensity of Al+ALTi and
Al+10wt.%Ti alloys. (7 : increase, | @ decrease)

Aaof Al dios of AlsTi ratio of normalized peak
(A) (A) intensity of ALTi/Al
() Al+AlTi (before milling) 0 (no change) 2.3002 0.10
Al+ALTi (after milling) 0.00530 (}) 2.2997 0.34
(b) Al+10wt.%Ti (before milling) 0 (no change) - _ -
Al+10wt.%Ti (after milling) 0.00669 (|) - -
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(a) : (b)

Photo 1 TEM micrographs of (a) Al+AlLTi sample showing nano-sized Al;Ti particles embedded in Al
matrix (b) Al+10wt.%Ti sample showing nano-sized Al grains with uniform distribution. All
specimens were milled for 15hrs.

(a) (b)

Photo 2 TEM micrographs from Ti reflection showing nano-size Ti particles extracted from Al+ 10wt.%Ti
sample after 15hrs of MA
(a) bright field image (b) dark field image
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Table 2 Variation of lattice parameter of Al+Al:Ti alloy after annealing

(7: increase, | : decrease)

aaof Al (111) DOz - ALTi ratio of normalized peak
(A) doa (A) intensity of AlsTi/Al
mixed 0 (no change) 39.112 2.3030 0.10
spex milled 0.00530 (|) 39.171 2.2997 0.34
annealed at 200C 0.00479 ( |) 39.152 2.3008 0.40
annealed at 400C 0.00192 ( |) 39.200 2.2981 0.51
annealed at 600 0.00070 (|) 39.170 2.3000 0.58

Table 8 Variation of lattice parameter of Al+10wt.%Ti alloy after annealing

(7: increase, | : decrease)

aaof Al (111) DOq: - AlsTi ratio of normalized peak
(&) dios (A) intensity of ALTi/Al
mixed 0 (no change) no peak -
spex milled 0.00669 ( |) no peak -
annealed at 200 0.00570 (|) 39.152 2.3000 -
annealed at 400 0.00200 () 39.187 2.2999 0.45
annealed at 600T 0.00060 ( |) 2.3032 0.58
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