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ABSTRACT

Hard, thin film coatings are used in surface engineering applications to reduce friction and wear
on surfaces. In the contact of surfaces, high stress perturbations occur at the near-surface due to
localized asperity contact, which are larger than the Hertz stresses forming in the sub-surface.
Coatings are designed to protect a surface against the high near-surface contact stresses.
Understanding the coating life is an important concern for component reliability and cost issues.
This talk discusses the use of instrumented techniques to determine properties of thin film
materials such as fracture toughness, friction and wear properties. First, a technique to calculate
the fracture toughness of thin film coatings is presented. As a sliding indenter translates over a
surface, microcracks can form at the trailing edge. The technique uses a relationship between
applied normal load and surface fracture spacing for an array of microcracks within a scratch
track. Then, a model of friction and wear of diamond like carbon (DLC) films is discussed in the
context of tribochemical molecular interaction of adsorbates and sliders. Lastly, the use of
instrumented indentation and scratch techniques to determine properties of near-surfaces is
limited by accurate representations of tip-shapes. The application of atomic force microscopy to
tip-shape determination is presented with examples to standard materials.
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