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Synopsis :

The simultaneous measurement of stress, strain and attenuation in metals and alloys
during plastic deformation gives quantitative information on the instantaneous density
and segment length of mobile dislocations. Recent progress in both theory and
experiment on dislocation damping is critically reviewed, Also, the effect of bias stress
on damping and the interpretation of the damping in bec metals are discussed. The
attenuation-changes during plastic deformation have been measured with composite
piezoelectric resonator technique at 70kHz in polycrystalline low carbon steel and
stainless steel samples, and with pulse echo technique at 9 to 225MHz in copper
monocrystals. The microyield characteristics of these samples have also been
investigated. In the low carbon steel, the attenuation has remained almost unchanged
in a microyield region, increasing beyond a macroscopic yield point. On the other hand,
in the stainless steel, the attenuation has increased through a conspicuous peak in a
microyield region. Such attenuation changes are found to be closely related to the
microyield characteristics of these samples. In copper monocrystals, the initial stage of
plastic deformation has been studied both by continuous recording of attenuation
changes at 27MHz and by measurement of overdamped resonance at various steps of
deformation. The frequency dependence of attenuation has been found to agree well
with that calculated by the Granato-Lucke theory. The attenuation has increased

through two stages, the boundary of which being a macroscopic yield point. These



observations are reasonably interpreted in terms of segment length change and
multiplication of mobile dislocations which participate in plastic flow. The applicability
of these experimental techniques to studies of micro-and macro-yield behaviour and low

temperature ductility of steel is suggested.
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Synopsis :

The simultaneous measurement of stress, strain and attenuation in metals and alleys during plastic
deformation gives guantitative information on the instantanecus density and segment length of mobile
dislocations. Recent progress in both theory and experiment on dislocation damping is eritically
reviewed. Also, the effsct of bias stress on damping and the interpretation of the damping in bece
metals are discussed.

The attenuation-changes during plastic deformation have been measured with composite piezoelectric
resonator technique at 70 kHz in pelyerystalline low carbon sieel and stainless steel samples, and with
pulse echo technigue at 9 to 225 MHz in copper monocrystals. The microvield characteristics of these
samples have also been investigated.

In the low carbon steel, the attenuation has remained almost unchanged in a microyield region,
inecreasing beyond a macruscopic yield point. On the other hand, in the stainless steel, the attenuation
has increased through a conspicuous peak in a microyield region. Such attenuation changes are found
to be closely related to the microyield characteristics of these samples.

In copper monocrystals, the initial stage of plastic deformation has been studied both by continuous
recording of attenuation changes at 27 MHz and by measurement of overdamped resonance at varicus
steps ot deformation. The frequency dependence of attenuation has been found to agree wsll with
that calculated by the Granato-Liicke theory. The attenuation has increased through two stages, the
boundary of which being a macroscopic yield point. These cbservations are reasonably interpreted in
terms ol segment length change and multiplication of mcbile dislocations which participate in plastic
flow.

The applicability of these experimental technigues to studies of micro-and macro-yield behaviour and

low temperature ductility of steel is suggested.
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Table 2 Dislocation damping coefficients "B” of various materials at
room temperature

. . | Drag Coefﬁc:ent "B” -
Material Investigator | in dyne-sec/cm?
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