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SUMMARY

It is known that elasto-visco-plastic behavior of metals at elevated temperature and/or un-
der the effect of neutron irradiation is extremely important in nuclear reactors. Therefore, a ra-
tional and realistic formulation supported by relevant experiments is urgently needed. The ob-
Jectlve of this paper is to present a critical review of the recent developments on thermo-elasto-
visco-plasticity and then to ipitiate a formulation describing irradiation effects during elasto-
visco- -plastic flow of metals.

Although the origin of plasticity theory may be traced to the second half of the last century
until recent years there was little activity on the development of a general theory of an elastic-
plastic continua with a full use of the thermodynamical equations. Despite the efforts of the
last two decades, the foundations of the subject are not securely established. Nor has the link
between the purely mechanical and the thermodynamical considerations been studied in a
satisfactory manner. Therefore, the theory of the slastic-plastic continuum has not occupied
its rightful position in nonlinear behavior of metals. However, a number of contributions, in
particular the papers by Drucker, Koiter, Naghdi, Melan, Prager and Hill have attempted to
clarify the issues in the development of the elastic-plastic continua.

More recently Green and Naghdi; E.H. Lee and Liu have investigated the constitutive re-
lationships of elastic-plastic continua at finite deformations. However their work did not cover
the effects of strain rates and elevated temperature on the constitutive relationships. Green and

Naghdi’s formulation is based on the additive tensor Ey, into elas-
tic and plastic strain pproach utilizes the
multiplicative decom is shown by L.H.N.

Lee and Horng these two formulations are basically the same. Lee and Horng’s approach deals
with large deformations as well as temperature effects. However it does not include viscoplastic
behavior. Perzyna, and Perzyna and Wojno developed a theory for rate sensitive materials bas-
ed on dislocation theory as well as plastic dissipation. Kratochvil and Dillon presented a theory
for elastic-plastic materials by utilizing the dislocation theory Rice extended his previous work
based on dislocation approach to include large deformations in rate sensitive materials. He also
considered the effect of internal state variables on the flow potential. Phillips and his co-work-
ers conducted experimental investigations into the thermo-viscoplastic nature of some metals.
They have reported, in contrast to some other works, yield surface of aluminum is sensitive
to temperature and the rate of loading.

On the other hand all structural materials particularly metals, in the vicinity of the power
reactor core are bathed in the radiation field of the neutrons and gamma-ray photons. Exten-
sive experimental data indicate that the yield limit, stress-strain curve, rate sensitivity, etc. are
all affected by neutron irradiation. However, very llttle analytical work is available to deal with
these experimental observations. In this paper an initial effort was also made to describe irra-
diation effects in the thermo-elasto-visco-plastic behavior of metals.








