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Fig.1 The ratio curves for the samples by using Si as the
reference sample: (a) Al, Ti, Cr and Nb; (b) Al, Ti and
TisoAlsg, and (c) TisoAlso, TisoAlsgCrz and TispAlsgsNby
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Table 1 Parameters of positron lifetime spectra and the
electron densities in bulk and defect state for the

TiAl-based alloys

Alloys  n/ps  wlps 1% 1% Ayins™ Agns™ nfau. ngla.u.
TispAlsy 153+1296+7 77.5 225 581 3.38 0.0284 0.0103
Tiso AlsgCr, 1504228748 75.7 24.3 589 3.48 0.0290 0.0110
TisoAlsgNb, 148+2 27948 72.9 27.1 589 3.58 0.0290 0.0118
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Table 2 Bulk positron lifetimes z,, positron annihilation rates
Ap, electron densities ny, electronic configurations

and atomic radii of Al, Si, Ti, Cr and Nb elements

Atomic
radii/nm

Electronic

-1
Elements w/ps  An/ns ny/a.u. configurations

Al 160+1 6.25 0.0317 (Ne)3s”3p’ 0.143
Si  220+1 455 0.0190  (Ne)3s®3p? 0.132
Ti  145+1 6.90 0.0366  (Ar)3d%4s’ 0.145
Cr  120+1 8.33 0.0472  (Kr)3d%s' 0.125
Nb 12241 8.20 0.0463  (Kr)4d'ss 0.146
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Influence of Cr and Nb on Defects and d-d Electron Interactions in TiAl Alloys
Researched by Positron Annihilation Techniques

Zhu Yingying >?, Deng Wen **, Sun Shunping?, Jiang Haifeng®, Huang Yuyang®, Cao Mingzhou®, Xiong Liangyue®
(1. Guangxi University, Nanning 530004, China)
(2. Henan Polytechnic University, Jiaozuo 454000, China)
(3. International Centre for Materials Physics, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The positron lifetime and coincidence Doppler broadening spectra have been measured in pure Al, Si, Ti, Cr, Nb elements and
TisoAlso, TisoAlssCra, TispAlsgNb, alloys. It has been found that the 3d electron signal and the electron density for binary TiAl alloy are
relative low due to the Ti 3d-Al 3p interactions. The addition of Cr and Nb atoms to TiAl alloy leads to the increase of electron densities in
the bulk and grain boundaries simultaneously as well as the enhancement of d-d electron interactions. The d electron signal in the spectrum
of TisoAlssCr; alloy is higher than that of TispAlssNb; alloy. The effects of Cr and Nb on the d electrons of TiAl alloys have been discussed.
Key words: TiAl alloys; d-d electron interactions; defects; positron annihilation
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