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The problem of the indentation of a stamp in a half-plane with circular holes
in which circular inclusions from another material are imbedded with given
tightness, is solved,

1, A method of solving problems of the indentation of a stamp with a flat base into
a half-plane with inclusions is given in [1], In order to realize the method of [1] let
us present the solution of the problem of a stamp in a half-plane with circular holes
(the domain §,) in which circular inclusions of

ﬂT | p radii r, (k =1, 2, ..., m) from another material
| (the domain §,, are imbedded with given tight-
‘ Ly nesses or; (Fig, 1),
. > In [1] the contact problem, which does not take
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. 7 /p\ 7 account of friction under the stamp when the line
9 < beyond the stamp is free of forces and total contact

Y 4 Jn//’{ of the stamp with the half-plane boundary occurs,

;/ 7y is reduced to a Riemann problem with index =1,
whose general solution is regular in a z -plane slit

Fig. 1 along the line L ((0, o), (— =, 0)) and takes on

the zero value of the following function at infinity:
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where 2q is the stamp width, and P is the force with which the stamp is indented in
the half-plane,

2, To solve the problem, let us take an auxiliary unknown function wy (¢) in the
form o

w0 (0= ) ah( t_r“ﬁ') (2.1)
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Here ap = dj — ik, is the affix of the center of the circle L, and @, @ . «_,, are
unknown constant coefficients which are generally complex, Substituting the function
wp (9 into (1, 4) we obtain
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On the basis of (1, 3), (2. 2),(2, 3), we determine on L, from (1,2)
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Let us substitute (2, 4) into (1, 1) and let us take into account that
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Then by virtue of the residue theorem, we find from (1,1) after a number of manipula~-
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Taking account of the relationships (2, 3),(2.2) and (1,3) as well as (2, 5) and taking
the expansions in Lq
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s we obtain 2m infinite systems of linear equations
5oy . s .
7 for the Fourier coefficients @y, o, «_, Wwhich
7. q

we do not present because of their awkwardness,
Let us present the results of a numerical com-
putation for a/ h =1 /3, r/ h=1/2,a, =
—ihy g =y =2, tg [ p <€ 1 (g, Lo aNd Ry,
are the respective elastic constants of the mater-
jals filling the domains S, and §;) and &r, = 0.
The first three complex equations are hence re-
tained out of the infinite systems of equations,
._// The pressure under the stamp has been calculated

r_% at the points =/« = 0, 0.25, 0.5, 0.75 and 0.9

a6
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;’" and. pressure diagrams have been constructed
a4 75 7 (Fig. 2). The pressure diagram when there are
’ no inclusions is shown for comparison by a fine
Fig, 2 continuous line,
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