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ABSTRACT The critical driving force of martensitic pretransition has been calculated based on
the Hamiltonian containing electron-phonon interaction. The calculated results shows that the values
of the driving force is of the same level as that of the condensed phonon. Considered the electron—
phonon interaction and the condensation of TA or LA phonon, the double sine-Gordon equation of
atomic phase angle has been proposed to study the nonlinear characteristics of the pretransition and
the electron— phonon coupling mechanism may be taken as its main mechanism.
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Table 1 Critical driving forces of pretransition in
Ni2MnGa, NigpTis7Fes and Niga.5Als7.5 alloys

Alloy T qo/qmax fwra AE(g) AGP7M
K meV meV/atom meV/atom
NisMnGa 260 =0.33 =0.8 172.2 <172.2
270 ~1.0 110.2
280 ~1.2 76.8
295 ~1.5 49.2
320 ~1.9 30.1
350 2.2 22.8
400 2.6 16.3
NisgTiszFes 293 =0.33 =0.8 52.5 <52.5
356 ~1.9 9.3
423 ~2.3 6.4
523 ~4.5 1.7
623 5.0 1.4
Niga.5Al375 85 =0.14 =~1.1 17.0 <17.0
150 ~1.5 9.1
290 ~2.0 5.1
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Table 2 Critical driving forces of pretransition of w phase

in Zr, Ti metals and Cu-Zn-Al alloy

Metal and % T hwq, AGPM
alloy K meV  meV/atom
Zr (2/3)[111],a 1423 5.0 7.43
Ti (2/3)[111]La 1293 =100 %2.92
Cu-Zn-Al  (2/3)[111},ao 290 =25 ~27.10
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Fig.1 Phase (a) and strain (b) vs the atom position
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