
ENGINEERING TRANSACTIONS • Engng. Trans. • 46, 2, 229-238, 1998 

Polish Academy of Sciences • Institute of Fundamental Technological Research 
 10.24423/engtrans.654.1998 

SELECTED CASES OF BI-AREA CONTACT FOR CYLINDRICAL 
ELEMENTS 

M. C Z E R N I E C, C. K O M O R Z Y C K I and R. Ł U C Y S Z Y N (LUBLIN)

The paper presents a generał solution to selected problems concerning the bi-area contact 
of cylindrical elements with small deviations from circular contour. Contact areas and pressure 
distribution were determined. In numerical calculations, three variants of joining elements in 
contact were taken into account. Influence of the ellipticity error on the contact area and the 
value of maxima! contact pressures was presented in the figures. 

1. INTRODUCTION

In the contact strength investigations of cylindrical joints composed of nom­
inally circular elements, small shape errors, for example their ellipticity, are not 
taken into account. Their occurrence is usually caused by technological processes. 
These deviations are sometimes comparable with radial clearance and their con­
siderable influence on the strength characteristics of contact is expected. 

References [1, 2) describe a method of determining the contact pressures in 
cylindrical joints, the elements of which, with similar diameters, have small de­
viations from the circular shapes. In contact problems, solved so far by the men­
tioned method [3, 4), the case of bi-area contact has not been examined. This is 
the aim of the present paper. 

2. PROBLEM FORMULATION AND ITS BASIC EQUATION

Problem of contact between cylindrical elements is considered as a plane 
problem of the elasticity theory. In a hole of an elastic isotropic plate 1, an 
elastic disk 2 is situated (Fig.1). It is assumed that element contours differ 
somewhat from circles L(l) and L(2) (Fig. 1) having similar radii R1 and R2.
Their deviations ók (a) « Rk are described in the following manner: 

(2.1) 




















