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ABSTRACT The theoretical optimum quaternary composition for improving the thermal stabi-

lity of Al-Ti alloy was recently proposed. On the basis of the suggestion, quaternary Al-Ti-V-Zr
alloy powders corresponding to the optimum compositions, one of which belongs to the region
of the smallest lattice misfit between the matrix and the precipitates and the other belongs to
the region of the smallest rate constant of coarsening, were prepared by mechanical alloying and
the powders were vacuum-hot-pressed at 430C under the pressure of 800 MPa, The thermal
stability of the specimens was evaluated by hardness testing after isothermal aging up to 400 hrs
at various temperatures. The decrease of hardness of Al-Ti-V-Zr alloys was smaller than that
of Al-Ti alloys. It was considered to be due to the formation of AlZr type and AL Ti type quaternary
precipitates having smaller lattice misfit than AL Ti and the increase of volume fraction of Al,V
during the isothermal aging. The quaternary Al-Ti-V-Zr alloys corresponding to the smallest lattice
misfit showed the most improved thermal. stablilty and it was mainly considered to be due to

the formation of Al,V.
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after aging -

Fig. 4. TEM micrographs of the mechanically alloyed
specimens as vacuum hot pressed and after isothermal
aging for 100 hr at 510°C: (a) Al-8wt.%Ti, (b) Al-8wt.
%(1Ti+8V+1Zr) and (c) Al-8wt.%(1Ti+4V+5Zr).
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Fig. 5. TEM micrographs of AL;Ti type precipitates
in Al-8wt.%(1Ti-+8V+ 1Zr) alloys isothermally aged
for 100 hr at 510°C: (a) bright field, (b) SAD pattern
of ALTi and (c) EDS analysis of ALTi.
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Zr) alloys after isothermal aging for 100 hr at-510°C:
(a) bright field, (b) SAD pattern of ALZr and (¢) EDS
analysis of ALZr.
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Fig. 7. TEM micrographs of Al,,V type precipitates
in Al-8wt.%(1Ti+8V+1Zr) alloys isothermally aged
for 100 hr at 510°C: (a) bright field, (b) SAD pattern
of Al,,V and (¢) EDS analysis of Al,V.
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“Table 1. Measured lattice parameters and lattice misfits of precipitates in the quaternary Al-Ti-V-Zr alloys

Lattice parameter (A)

Composition Intermetallic compound Overall lattice misfit 8(%)
a c
Al-8wt.%(1Ti+ 8V +1Zr) ALLTi 3.674 8.178 6.6
AlZr 4.071 17.826 31
Al V 14.460 47.1*
Al-8wt.%(1Ti+4V +5Zr) Al Ti 3.707 8.256 6.4
‘ AlZr 3.986 17.159 30
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