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Table 1 Parameters of positron lifetime spectra and electron densities of the B2, R and B19’ phases of the Nisg 75 Tisg.2, alloy

Phase Temperature/K 71/ps 7/ps 01/% L% Aa/ns™ Ay/ns™ /PSs ny/a.u. ng/a.u.
B2 285 148+2 283+12 84.0 16.0 3.53 6.24 160.3 0.0316 0.0114
R 227 156+1 328+17 91.4 8.6 3.05 6.12 163.4 0.0307 0.0078

B19’ 100 143+1 289+15 89.6 10.4 3.46 6.63 150.8 0.0346 0.0109
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Table 2 Bulk positron lifetimes, positron annihilation rates,
electron densities, electronic configurations and

electronegativities of Ni and Ti metals

. Electronic o
Elements 7,/ps Aw/ns” np/a.u. Electronegativity
configuration
Ni 105 9.52 0.0561 (Ar)3d*4s? 1.80
Ti 145 6.90 0.0366 (Ar)3d*4s’ 1.50
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Microdefects and Electron Densities in NiTi Shape Memory Alloys
Studied by Positron Annihilation

Hu Yifeng', Shen Dahua', Deng Wen *
(1. Jiangsu Teachers University of Technology, Changzhou 213001, China)
(2. Guangxi University, Nanning 530004, China)

Abstract: The microdefects and free electron densities in B2, R and B19’ phases of Nisg 7sTis922 alloy have been studied by positron
lifetime measurements. Comparing the lifetime parameters of the Nisg7sTis9 2> alloy measured at 285 and 227 K, it is found that the free
electron density of the R phase is lower than that of the B2 phase; the open volume of the defects for the R phase is larger, while the
concentration of these defects is lower than that of the B2 phase. The Nisg 73Tis9.22 alloy is the B19’ phase at 100 K. In comparison with the
R phase, the free electron density of the B19’ phase increases, the open volume of defects for the B19’ phase decreases, and the
concentration of these defects increases. It is found that the microdefects and the free electron density play important roles during the
multi-step transformations (B2—R—B19’) for the Nis 75Tis922 alloy with the temperature decreasing.
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