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ABSTRACT
In this paper we define the stress, deformation, and displacement (including residual) components which have
infinite hereditarily elastoplastic plate with circular hole after instantaneous removal of uniform pressure applied
along the contour of the given hole under the general conditions that loading and instantaneous unloading
processes are described by the Volterra type nonlinear relations of second kind.
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I. INTRODUCTION.
The infinite plate with circular hole of

radius

a is under uniform pressure pt 

applied

to the contour of the given hole. Let the plate have
field of the temperature T homogeneous and
independent of time t .The material of plate is
close to mechanically incompressible one and its
properties are described by the relations of
hereditary elastoplasticity. These relations at
loading from the natural state (at the first loading)
coincide with the known physical nonlinear
relations of the V.V.Moskvitin [1] hereditary
elasticity

hereditary function - creeping kernel;

f    is a

function of physical nonlinearity. Note that in
enumeration of the denoted quantities the upper
indices are omitted.

II. STATEMENT OF A PROBLEM.
Suppose that the known assumptions which are
taken in analysis of plates within elasticity, remains
valid in the case of plate from hereditarily
elastoplastic material. Hence, we can conclude that
the plane axisymmetric stressed state is realized in
the considered plate.
We use the cylindrical coordinate system

r , , z  . At that we have

Here the upper index denotes the number
of loading. Besides, it is denoted in (1) and (2):

G0

is instantaneous modulus of elasticity;

strain
deviator
eij   ij  ij is
 ij ;  ij   ij ij / 3 is mean deformation;  ij is
a Kronecker symbol;   3 is relative volume
change;



is a coefficient of linear thermal

sij     ij is stress
 ij ;   ij ij / 3 is mean

expansion;

1/ 2

3

    sij sij 
2
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is stress intensity;

deviator
stress;

t  is a
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II. Solution of a problem.Let at time

t  t1

the pressure in plate is instantaneously removed.
In this case there occurs loading -phenomenon of
inverse creeping at the points of plate. Let the plate
have

the

stresses

 r2  r, t  ,

deformations

 z2  r, t  at

 r2  r , t ,  2  r , t 

times

t  t1 .

 2  r, t  ,

Let us define these

stress and deformation components. Following
V.V.Moskvitin [1] weintroducethedifferences

In the paper [2] we obtained the
approximated analytic solution of problem
(4)-(9)
under
the
condition

 

 

f 1  1  1  A1  1 , where A1 and
 1 are the known coefficients which can be
1

defined from experiments. We write this
solution

where t

 t1 .Here

 r1 x, t , 1 x, t ,  r1 x, t ,  1 x, t ,  z1 x, t 
are determined as stress and deformation
components which should arise in the considered
plate at initial stress by the pressure
monotonically

changing

on

the

p t 

segment

0  t  t1 and remaining unchangeable and equal
to p t1  for t  t1 .
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Suppose that the unloading processes are
also described by V.V. Moskvitin’s nonlinear
relations [1]. In this case the equations analogous to
(4) and (5) will be in the following form

t*

where

J t*   1    d .
0

 

where H t* is a Heaviside unit function

0, t*  0
.
H t*   
1
,
t

0
 *

Now it is possible to determine on the basis of
relations (15) the stress and deformation
components which hold in the considered plate in
the case of its inverse
creeping (after instantaneously removal of
uniform pressure at time

the
 in

f    1  A   ,

t  t1 ):

Now for definiteness we take the function

f*  *
*

*

*

*

*

*

form
where

A*

and

axe constants of material. By theorem on
V.V.Moskvitin’s variable loading [1], comparing
relations (16), (17), (19)-(22) with corresponding
relations (4)-(9) allowing for (18) we define
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Formulae (28)-(32) determine the stress and
deformation components that the considered plate
has at any

t  t1 i.e.,

after instantaneous removal

of pressure at the moment

t  t1 .

A unique component
determined by the formula

e2  is

u 2 

at

t  t1 is

u 2   re2  where

represented by formula (31). Note that as

t   formulae (28)-(31) determine the residual
0
stress and deformation. The residual stresses  r
0
and   are expressed by formulae (28) and (29),
since

these

do

not

t :   r ,   

. Let

0
r

relations

2 

0

2 



J 0  1    d
0

then

lim  J t   J t  t1   0 .

t 

depend

on

For description of loading processes and
instantaneous unloading of the considered plate we
used nonlinear relations above. If unloading
process occurs by law of physical linear hereditary
elasticity, then in obtained solutions (28)-(37) we
should take

A*  0 .

III. CONCLUSION.
For some verification of the obtained
relations, we assume that the loading and
instantaneous unloading processes are described by
the linear relations of hereditary elasticity.
Following the physical reasons in this case without
solution of the corresponding problems we can
confirm that the residual stresses must be equal to
zero:

 r0  0,  0  0 ,

deformations

must

       T ,
0
r

0

0
z

and
be

the
equal

residual
to

since the temperature

unloading does not occur. We get these results by
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using formulae (28),(29),(33),(34),(35) if in these
formulae we assume

A1  A*  0 which

holds

in the case of linear relations of hereditary
elasticity.

REFERENCES
[1].
[2].

Moskvitin V.V. Repeated loading of
structural elements.М.: Nauka, 1981, 344p.
Mamedova M. A. To the construction of
mode of deformation of physical nonlinear
hereditary elastic infinite plate with hole
under internal pressure.Proceedings of IMM
of NAS Azerb., Baku, 2003, v.XVIII
(XXVI),pp.169-174.

Mammadovamehriban Ali Kizi "Determination Of Inverse Creep Of Infinite Hereditarily
Elastoplastic Plate With Hole After Instantaneous Removal Of Internal Pressuremammadova
M.A "International Journal of Engineering Research and Applications (IJERA) , vol. 8, no.11,
2018, pp 38-42

www.ijera.com

DOI: 10.9790/9622-0811013842

42 | P a g e

