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Abstract At the variant points from cryogenic to ambient temperature, the positron annihila—
tion lifetime spectra of Al-Li-Cu-Mg—7r alloy and that added by Zn, Ag or Sc in different age—
ing conditions were measured. The analysis for characteristic parameters of ¢ lifetime spectra
showed that a large number of thermal vacancies were recovered during the peak-ageing pro—
cess, which made the amount of defects decrease greatly. At the cryogenic temperature the va—
cancies were mainly monovacancies and they became activated and moved to combine into mul-
tivacancies with increasing temperature- The doping of Zn or Ag hindered the movement and
combination of monovacancies but that of Sc was available to it. In addition, the bulk electron—
ic density in all samples at low temperature was higher than that at ambient temperature. The
precipitation and growth of W' ( AL Ti) phase particles increased the bulk electronic density, but
the precipitation of s (AL CuMg) phase particles decreased the bluk electronic density. The
adding of Zn, Ag or Scincreased the bluk electronic density, soit was available to improve the
strength of alloys.

Key words cryogenic temperature, position lifetime spectrum, Al-Li—-Cu-Mg—Zr alloy, de-

fects, bluk electronic density
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Table 1 The composition of samples (Wt % )
Element
Sample Li Cu Mg Zr Se Ag Zn Fe+ Si
I 2.49 1.22 0.61 0. 08 - - - <0.4
I 2.57 1.35 0. 67 0. 09 Q13 - - <0.4
I 2. 44 1. 30 0. 64 0. 08 - 0. 11 - <0.4
v 2.59 1.22 0. 63 0. 10 - - 0.92 <0.4
2 I v 1271 e°
Table 2 Characteristic parameters of ¢ lifetime spectra for samples] Y, I * andl °
Sample £/ ps L /ps X, /ns ! L' /ns ! £, Ips
[* 167 6 286k 9 34tk 5 5. 14 3.50 194. 5
I’ 170+ 3 323t 11 19+ 3 5.35 3.10 186 8
[° 168+ 3 319t 9 24+ 3 5. 28 3.13 189. 5
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( Anisketone) 4 0. 5840 ; 44k B (4-Terpineol) #0.09% ; «AHEFE (a ~Terpineol) 0. 18700 ; %
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