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We will investigate the problem of a punch acting on an elastic stl.lp of 
thickness h : (a) situated, without frlctlon, o;nab;~l;a;~;ndatlon, (b) 
rigidly attached to a nondeformable foundation. , we assume 
that there are no friction forces between the punch and the strip, that the 
length of the contact line Is 2a, and that the magnitude of X=h/c 1s 
small, 

The zero term of the asymptotic solution of the above mentioned problems. 
for small X , was obtained In [I] In the form of simple and convenient 
equations. We will refer to an asymtotlc of this type as asymmetxlc. A 
method Is presented below for the determination of the zero ter,m of a sln- 
metric asymptotic, which reflects mol'e accurately the character, of the 
solution, In the form of simpler equations. 

It 1s known, that, using the methods of operational calculus, the pr,blem- 
considered can be reduced to the solution of the Integral equation of the 

where q(s) Is the contact pressure, v(x) Is the settlement of the str,ip 
boundary In the contact region. 

Only the following pl,operties of the kernel X(k) of Equatlon (1) will 
be required: 

1) the kernel Is an even function of k 

2) s (k) +n=18 (Iz) for k -t PO (k ‘(Z - E) i/L) (2) 

Here, 6(k) is Dirac's delta function for problems (a) and (b) respect- 
ively 

_J -L Ii?, A =y l/z (1 - ?a) ; (1 - a)? 

We will transform Equation (1) to new variables accor,din: to 

(3) 

_- 
r =; 1/ 1 - a.t, E F ‘1 J//l_ “ht 

h (4) 

Neglecting in the resulting equation terms of order X , assuming l/A= m , 
and considering the above mentioned properties of the kernel K(k), we get 
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00 

s q* (z) K (t - z) dz = ‘9 (0 e t < m) 
0 

Thus we obtained the Integral equation of the problem for cases (a) and 
(b). 

The approximate solution of these problems, for the condition 

7 (Lz) = r* (t) = 7 

is obtained In [l] by the method of Wiener-Hopf, and has the form 

(6) 
Transforming Equation (6) to the variable x according to 

we get the zero term of the symmetric asymptotic of the solution for problems 
(aJ and (b) with small values of the parameter 
in the form 

x and fo= the case r(z) G r 

Approximate solutions of problems (a) and (b), with small 
function v(x) 

)i for any 
can be obtained from Krein's formula [2]. 

magnitude of thk force p , 
We will find the 

of the monograph [3] 
acting on the punch, using some of the formulas 

a 

P= 
s 

q (x) dx = nAyx (9) 

~=21/2d/ne-~ {2d [I, (;)a+ 1, (41 + 1, (4) (d * V,Ah) (10) 

where I,(d) and I,(d) are Weber's functions. 

The resultsofcalculatlng x according to Equation (10) for problems (a) 
and (b) are given In the Table. 

I 
1 b)a=0.3 1 

The last two columns of the 
Table refer to the problem of 

A 1 ’ i”5~o’25~ 

the interaction of a rigidband 

’ 1 0e5’ 1 “iy5 der. For the problem, Equations 
with an Infinite elastic cylln- 

1.63 2.895.42 1.92 3.46 2.01 3.65 
(8) to (10) can be obtained In 

x:11 1.59 2.865.41 1.88 3.44 1.97 3.63 
an analogous fashion. However, 
here 

x[~+] 1.50 2.825.40 1.76 3.42 1.86 3.61 A = l/2(1+0) 

For comparison, the values 
calculated from corre- 

sponding formulas of [l, 4 and 53, are given y: t:e Table. 

It can be seen, that the formulas derived above can be used with confl- 
dence for 

h < 0.5 

In conclusion, we note that in a similar fashion we can obtain the zero 
term of th~symmetrlc asymptotic of the solution for axially symmetric con- 
tact problems of an elastic layer of small thickness. 
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