Modelling of wear and contact fatigue in friction interaction
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Introduction. The long-term of machine units, which operate in friction conditions, depends on
their resistance to wear and to contact fatigue. Wear is the fracture of thin surface layers at micro-
level; it has different nature for various friction conditions (adhesion, abrasion, contact fatigue
caused by roughness, etc). For some cases wear is accompanied by contact fatigue which is the
fracture due to damage accumulation in subsurface layers leading to crack initiation.
Steps of modeling.

e Experimental study of wear and contact fatigue for given friction pair.

e Surface analysis, determination of the main mechanisms of the contact fracture.

e Contact problem solution, calculation of internal stresses within the surface layers.

e Calculation of damage function for multi-cycle loading [1]
The last step should be done taking into account the evolution of the contact surface shape in wear
process [2]. In the case of fatigue type of wear the damage function is calculated at micro-level
taking into account the surface roughness [1], [3].
Analysis of wear and contact fatigue for different junctions. The approach was used to study the
main features of the contact fatigue process in cyclic sliding/rolling contacts of different types of
bodies (homogeneous, coated bodies, the bodies with subsurface defect layer, etc.). Figure illustrates
the non-dimensional damage function for a homogeneous body (a) and a body with subsurface
defect layer (b).
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