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A New Method of Dislocation Dynamic
Investigation in Metals

The Internal Friction in the Process of Plastic Deformation

and Tts General Dislocation Dynamic Model
Zhang Jinxiu

Abstract

Starting with the elementary picture of internal friction theory and disloca-

tion theory, an expression relating the internal friction in the process of plas-
tic deformation Q;)l with dislocation dynamic function f(r) (the general rela-
tionship between dislocation velocity ¥ and resolved shear stress 7, J/ = f (t) ).

plastic deformation rate ep. angular frequency of internal friction measurements

@ and Young’s modulus F (or shear modulus ) was obtained as

1 - d1n f(T) | Eé:L
Qp = 0,274 v -
or . -+« for tortional vibration
Q-l=0.35£'1’1ﬂgl . Gep in f.c.c. metals
P do )

By utilizing this expression and the experimental data of Q}" (as a function of
.:‘p and w) for high-purity Al (99,999%) in this paper and Armco-Fe in the
literature, an explicit functional relationship of f(r) was derived as

V=V'exp{ -t"/(r-7)}
=V'exp{ -0"/(c-0¢)}

for polycrystalline metals, where V'°, t4(org,) and t°(oro®) are parameters. The

physical meaning of these parameters was also discussed.
The last expressions relating Q;}‘ with ep, @, E(or @) and dislocation dyna-
mic parameters 7, (or oy), t'(orc") were derived as
Q;}‘: a'Ee'p/w(o—aD)2 ------ for longitudinal vibration
in f, c. c. and b, ¢, c. metals

Q;: 0.850'Ge'p/w(o —03)? e for torsional vibration

in f. c. c. metels

Q},‘ = O,SU'G(-:‘p/U)(O'—O’n)Z, ------ for torsional vibration
in b, ¢, ¢, metals



