
ENGINEERING TRANSACTIONS • Engng. Trans. • 46, 2, 205-215, 1998 
Polish Academy of Sciences • Institute of Fundamental Technological Research 

THE INFLUENCE OF GENERAL SURFACE LOADING 
ON PENETRATION OF A CIRCULAR PUNCH 

INTO AN ELASTIC STRATUM 

B. R O G O W S K I and D. Z A R Ę B A (ŁÓDŹ)

The first of the authors (B. R.) derived an expression for the pressure distribution inside a 
circular region with vanishing shear tractions and norma! displacements, due to the application 
of the forces distributed along the circumference on an elastic transversely isotropic half-space. 
This result is used to derive the relationships between the forces, moments and indentations for 
a punch acting on an elastic half-space. The results are given in terms of elementary functions. 
The influence of an annular punch encircling a central punch is considered. The stress intensity 
factor of Mode I related to non-symmetric stress distribution in the vicinity of an external crack 
under generał surface loading, symmetric with respect to the crack piane, is also presented in 
terms of elementary functions. 

1. lNTR0DUCTION

The influence of a concentrated normal load applied to the surface of the 
half-space outside the circular punch on the displacement and rotation of the 
punch, was presented by GALIN [l]. References to the studies related to inter
action between a system of circular punches, indenting an elastic half-space in 
frictionless contact problem, and elegant analytical formulation and approximate 
results obtained were presented by GLADWELL and FABRIKANT [2]. 

In this paper we show the influence of generał surface loading (normal and 
tangential, symmetric and asymmetric) on dis placement and rotation of a circu
lar punch on an elastic transversely isotropic half-space. The relations are given 
in terms of closed-form expressions of elementary functions. The result is used 
to derive approximate relationships between forces and displacements, and mo
ments and rotations for the central punch and annular punch encircling it. Also, 
we obtain the results for the stress intensity factor of Mode I concerning an 
external crack. 
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