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Abstract

The aim of this thesis is to increase the understanding of wear in rolling/sliding
contacts such as the wheel-rail contact for railroads and the roller-washer
contact for roller bearings.

The Stockholm commuter train network has been the subject of papers
A and B in this thesis in which the wear and surface cracks on rails has been
observed for a period of three years. By comparing the wear depth with the
crack length, equilibrium between these two damage mechanisms was found
for a lubricated rail. By using a lubricant with friction modifiers the stresses
was low enough to prevent crack propagation; at the same time, the rail was
hard enough to reduce the wear rate. This is probably the most favourable state
in terms of rail maintenance cost.

Roller bearings subjected to lubricant borne particles have been the subject
of papers C, D and E in this thesis. Particles in the lubricating oil can have a
significant impact on the wear in lubricated contacts. Even at low concentration
levels can self-generated particles cause significant wear. The here presented
results shows that filtration during run-in can significantly reduce both the
mass loss and the number of self generated particles. A series of experiments
has been carried out to study the wear of roller bearings by ingested lubricant
borne hard particles. The form of the worn profile and the length of wear
scratches correspond closely to the sliding within the contact. A count of the
number of wear scratches on the rolling element surface indicates that the
contact concentrates particles. A novel wear model based on the observation
of a single point on the contacting surface when a concentration of particles
passes through it has been developed and the necessary data for the model has
been determined from the experiments. Comparison of the simulation results
with the experimental results shows good qualitative agreement for the form
change of the washer surfaces.
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