SINOPSIS

The present thesis comprising_qf five ehapters
deals with the transition theory of elastic-plastie and |

ereep deformations in solids,

The fundamentsal concepts of Seth's transition
theory of elastic-plastic and creep deformations is giveﬁ
in Chapter I, The need of the Uransition theory in contie
nuum mechanics is stressed, The transition in continuum
is- identified with the degeneracy of the material or spa~
tial strain ellipsoids, It is pointed out that this
degeneracy is anslytically equivalent to the asympbtotic
behavicur of the governing differential eguations which
lead to solutions corresponding to plastic and creep
deformations, Seth's generalized siraln measure is dis-
cussed 1n detall,

In Chapter II, the plastiec and cresep solutions of
spherical shells under unifor pressure are derived, The
concent of transition function is introduced. TFurther, 1t
has been shown that the transition points may be wmultiple
points. Using this concept the plastic and creep stresses
in spherical shells under uniform pressure have been Ob-
talned, which agree with the classical solubions. The
incompressibhility condition and the constitutive equations

of creep need not be assumed, but instead, follow from the



a.nalys:ts'. In course of derivations, it is noted that the
use of generalized strain measure does not necessarily
imply that the problem under investigation is one of creep.
As special cases, the stresses in an infinite medlum with
a apherical cavity under pressure and in an infinite medium
subjected to uniforn pressure gt infinity with zero tracw
tions on the spherical cavity ave obtained, Full discue
ssion on transition functions pertaining to spherical

shells under pregsure is also given,

- In Chapter III, the plastic and creep stresses in
eylinders under uniform pressure have been obtalned by
uzéing transition functions. The stresses obtained agree
well with the classical solutlions. The incompressibility
condition and the ereep laws are not assumed, On the other
hand, i1t is shown that the creep stresses and strain-rates,
obtained by transition theory, obey the usual creep laws.,
As sgpecial eases, the stresses in an infinite medium with
2 cylindrical cavity have heen obtained for different ‘
boundary conditions. The transition functions correspon-
ding to this problem are discussed in detall, '

In Chapter IV, the plastic and creep stresses in
rotating disks of constant as well as variable thiclkness
have besn derived, The creep stresses agree with those |
obtained by Wehl using the classical theory of creep, As-*\\

stated earlier, creep laws are not assumed, but the crecp

stresses and str:in-rates obtalned obey them.
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In Chapter V, the problem of creap of composite
spheres and cylinders under pressure has been solved.,
The molution oblained agree with those of classilcal theory

of creep.





