STRESS CONCENTRATION EVALUATION NEAR THIN BLASTIC
INCLUSIONS

M. M. Stadnyk, N.V.Kuznyak

The method of approximate evaluation of
stress concentration near thin elastic in-
clusions in elastic bodies is proposed.For—
mulated by authors mathematical model of
thin elastic inclusion deformation, way ©
problem reduction to the system of integro-
differential equations in the jumps of
stresses and inclusion surfaces displace-
ments, the formulae connecting gtress con-
centration factors near inclusions with re-
mote field parameters, corresponding stress
intensity factors form the basis of the
elaborated method. It was approved on some
specific problemse.

Thin Inclusion Singular Model and Integro—Differential
Equations of the Problem

Let us consider thin elastic inclusion placed sy-
mmetrically towards bounded by contour I medial re-
gion Se. Following authors previous works (e.g.Stad-
nyk (1) ) the equilibrium equationgéand Hooke's law
arqapresented in displacements Uy {] and stresses
[5K3 jumps on inclusion surfaces. Carrying out the
discrete summation end appropriate integrating we
shell obtain the following equations for inclusion
surfeaces
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Here Ly, Az_ - diffenential oPerators; /" - appro-
riate pPunctionals; (u;‘b, ka” _ gums of the
displacements and stresses, respectively, in the op-
posite points of inclusion gurfacess; {v) - the known
onstents; A - jpclusion thicknesse

S0, jnclugion presence in solid 1eads to the
changes of the remote gtress field as well as in the
case of slot with boundary conditions (1), In order

to obtein equations of the problem,the game way was
chosen as for integrel equations congtruction of crack
theory problems considered earlier by Penasyuk et al
(2), In this cese voundary conditions on glot surfaces
are assumed in the form (1). As_ @& result the problem
is reduced to solving of the following integro-diffe—
rential equations system

SSS /V{, {[6/<(;)], [ “/f)]j A5 "'[E_’ @)

k=£3i j= 4,6,

where /@ - known differenxiai operators, f% - known

functions of pescertes coordinates.

Unique golution of equations gystem (2) would be
provided if the following equalities for displacements
and stress jumps are velid on contour 1, of the me-
aiel surface

and stresses jumps satisfy the conditions

00 (66,1452 k=143
S

)

golution of the integro—differential equetions
gystem (2) can be obtained by means of successive ap-
proximations method, bY presenting i1t in the product
of polynomial with the unknown factors end basic SO~
1ution of tnis sort equations or using numerical me-
thods with the previous geparation of function gin-
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Stress Concentration Evaluation in Matrix b Inclusion
Contour L

von e

The relations petween stress concentration near
elongated cavities and remote field parameters (cor-
responding stress jntensity factors Kr o Ki s K
near crack) were estimated using well-known approaches
(Panasyuk et al (2), Cherepanoy (3), Peris, sin (4) ).
Taking into account inclusion 1ongitudinal rigidity,
new expressions for stress concentration in the points
of contour L in the matrix were established
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Here 6, g(i)' 6;1.(0) @ gtends for coordinate angle

= n ’
of the rSolar gystem in the plene perpendicular to
with the peginning in the point 0 of its intersection
with contour L - radius of curvature of inclu~-
sion section contour in the point O 6',{” - stress
vector components in the points of contoux‘z 1. on the
medial regiol (,:S ’ calculated for the body without
inclusion; 6, )" - normal %O the contour L stresses
inside the inclusion; G )~ normal to contour L stres-
ses in the matrix in thée case of the inclusion absencej
n - coordinate on the normal to contour I .

It should be emph‘asi-‘zed that introduced in equali-
ty (3) addends, 5',,, in pa.rticular. sufficiently in-
fluence stress concentration. Depending on the inclu-
sion rigidness the absolute value of 6, can exceed

(2/(2/}/"5/'5" + 6:‘33(") ) to & grest eX ent.

Stress intensity factors A/_,-, /\_/Zi, K[ in pla-
ne of crack S are determined vy the expressions
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Here E Jﬂ stands for the derivative wit
to 71 3 /u - matrix Poison ratios _ shear mo~
duluss zﬁ - coordin&te on the tangent to the con-
touxr e
Thus, after the © uations (2) veing golved styess
concentre.tion by inclusion is found using f£ormulee
(3), (4).
Method Apgroximation
ed numbeX
da

orated metho

of problems treated BY meens of ane
thus confirming its €
unia.xial extension of ple

by stresses p s considered. In thi cas

tem of equations (2) hes the exact solution presented
in the form

[“;6)]=21/—n(n+2a); n

(%)
L6, ]—%(ma)/ [n(n+2a)
where Dy —Dz - constants depending on matrix and
n elastic properties as well ag on gemiaxes

The elab

inclusy
of the inclusione

Using the relations‘,é}), (4) end vesing the
golution 5) values of O3 were calculate R hich
coincide with the exact Solution of the groblem pre-
sented dY (5) end Cherepano (3) thus testi-
fyiﬁgdeffectiveness and high accuracy of the proposed
met 0Qe
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In the case P~ 0 the expression for stress Sous
centration by linear thin elastic inclusion takes the
form

ol pe ) () TN 7l

where =6y /G; G, ,/(.{ - inclusion shear modu-~
lus and Poison ratio.
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