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Abstract

The PVD (Physical Vapor Deposition) coating is
one of the surface processes used to improve
mechanical  properties in  engineering
applications. Based on a linear, plane strain,
elastic FE model of high performance spur
gears, residual stresses produced by WC/C
coating and pressure between the flanks of
teeth during the contact have been simulated.
Therefore a propagation model has been
implemented to predict the crack propagation
for the coated elements, comparing stress the
intensity factor range with the threshold stress
intensity factor, defined by using the
theoretical models of El-Haddad, Murakami-
Endo and LEFM (Baragetti S., Int. J. Fatigue,
2007). The outcomes for the coated spur gears
were compared with the uncoated ones to
underline effective increments in fatigue
resistance.

» Stress intensity factor:
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e FE model: linear plane strain 2D elements
e Initial crack length: 5 um
e 3 um WC/C coating
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