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Abstract

It is found that the deformation will exhibit a nonhomogeneous localization behavior at all the plastic
flow stages. This process involves propagation of localized plasticity autowaves, which are regarded
as a manifestation of the self-organization of micro- and meso-scale deformation processes. The
evolution of autowaves is governed by the work hardening law, i.e. the stages on the loading diagram
obtained for the deforming solid. A hypothesis for the quantum nature of deformation processes is
presented. It is found that the effective mass, meff, which was calculated from the experimental values 
and Vaw using the de Broglie equation, is commensurate with the atomic mass unit. The normalized
dimensionless masses are found to vary in conformity to the increasing number of valence electrons
(N) in crystal lattice unit cell. With increasing n, the dimensional masses of elements, which differ in
the order of electron shell filling, would vary linearly, although in a different way. Due to the scarcity
of data, however, the type of this dependence cannot be defined consistently enough.
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103 Vaw 105 10 3 .
ionr N meff 1027 d ionrd s 102

/ / 3 a. . .  ( . . .)

Cu (B) 4.5 8.0 8.9 63 0.072 1 1.84

(1.1)

0.059 0.82 1.74

Zn (B) 7.6 4.85 7.1 65 0.071 2 1.8

(1.08)

0.063 0.89 1.67

Al (A) 7.2 11 2.7 27 0.051 3 0.84

(0.50)

0.068 1.33 1.87

In (A) 4.2 6.1 7.3 115 0.081 3 2.6

(1.6)

0.071 0.88 1.4

Zr (B) 5.5 3.5 6.5 91 0.079 4 3.44

(2.05)

0.081 1.02 2.24

Ti (B) 7 5 4.5 48 0.076 4 1.9

(1.1)

0.075 0.99 2.3

Pb (A) 5.3 6.6 11.3 207 0.084 4 1.89

(1.14)

0.055 0.65 0.55

V (B) 4.0 7.0 6.1 51 0.059 5 2.37

(1.42)

0.069 1.08 2.81

Nb (B) 4.0 4.5 8.6 93 0.069 5 3,68

(2.22)

0.075 1.09 2.39

Sn (A) 4.27 7.3 7.3 118 0.071 4 2.1

(1.28)

0.066 0,93 1.1

-Fe (B) 5.0 5.1 7.9 56 0.064 8 2.6

(1.76)

0.069 1.08 2.81

-Fe (B) 4,3 5,2 7.9 56 0.064 8 2,96

(1.77)

0.072 1.12 3,0

Ni (B) 3.5 6.0 8.9 59 0.069 1
0

3.16

(1.89)

0.068 0.99 3.24

,         me << meff
2 . . ., me = 5,5×10-4 . . . –  .     
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