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Abstract:
In this thesis, the boundary integral equation technique is used to analyze the two-dimensional elastic
contact problems with Coulomb friction. In this method, since only the boundary needs to be modeled,
which contains the unknown contact zone, the data preparation time is considerably reduced. Also,
since both tractions and displacements are retained as unknowns, the contact stresses are calculated
directly.

Navier's equations for the bodies in contact are transformed into simultaneous linear equations using
the standard BIE technique. Each body is divided into a potential contact zone and a non-contact zone.
The equations obtained from the contact conditions are written explicitly such that a blocked
coefficient matrix is obtained. An incremental-iterative technique is applied to the potential contact
zone equations to find the correct contact area and the associated surface tractions.

Results for several frictionless and frictional problems are presented. In the case of frictionless
problems the results are found to agree well with the analytical results. The frictional problems include
an unloading problem and an advancing contact problem, for which no analytical solutions exist.

In most cases, equal size linear elements are found to give best results. The arrangement of stick-slip
zones is affected by the node locations and large number of elements may be required to produce
satisfactory results. It is shown that in the presence of friction, the problem needs to be solved by
applying the load in a large number of load increments or by computing the load increment sizes such
that each node pair just barely comes in contact and then dividing these load increments into smaller
ones. 
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