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Table 1 Spectral parameters of positron lifetime
and free electronic densities in bulk and

defects of tested alloys

Alloy T,/ ps T/ ps 1/ % 1>/ % T/ ps
TisoAlso 153.4%1 296%7 77.5%*1 22.5%f1 172.0
TisoAlssZr 147.3%2 29412 77.2%2 22.8%2 166. 2
TispAligNb, 148.2*2 279+8 72.9%2 27.1%*2 169.8

Alloy A/ns” ! M/ ns™ ! ny/ a. u. ngla.u.
TisoAlso 5. 81 3.38 0.0284 0.0103
TisoAlsgZrs 6.02 3.40 0.0300 0.0105
Tis0ALsNb, 5. 89 3.58 0.0290 0.0118
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Table 2 Positron lifetime, annihilation rate

and free electronic densities in bulk of

pure Ti, Al, Zr and Nb metals

M etal Ty/ ps M ns ! ny/ a. u.
Ti 148 6.76 0.0355
Al 166 6.02 0.0300
Zr 165 6.06 0.0303
Nb 122 8. 19 0.0462
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[ Abstract] The positron lifetime spectra of TiAl, TisoAlygZrs and TispAlgNbs alloys were measured. The densities of free electrons

of the bulk and microdefects in these alloys were calculated by using the positron lifetime parameters. The density of free electrons is

lower in the bulk of TiAl alloy than that of Tior Al metal which implicates that some valence electrons of Tiand Al atoms are local-

ized when they aggregate to form TiAl alloy. The bonding characteristic of TiAl is a mixture of metallic and covalent. The large-open

defects occur on the grain boundary in TiAl alloy and the bonding strength of grain boundary is weak due to the low density of free

electrons there, and the brittle fracture along grain boundary is prone to occur. As TiAl alloy is alloyed with ternary element of Zr or

Nb, the densities of free electrons in the bulk and the grain boundary will simultaneously increase. The brittle fracture along grain

bourdary and cleavage fracture of alloys are restrained.

[ Key words] TiAl alloy; positron lifetime; density of free electron
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