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ABSTRACT

Real surfaces of high performance machines are always somewhat rough, although they
may seem very smooth. When such surfaces are brought together, they become first elastically
and then plastically deformed and thereafter elastically deformed and worn. The main difficulty
today is to predict the initial plastic deformations, since we at KTH Machine Elements in
Stockholm have a long experience of mild wear predictions or simulations.

Previous experiments at KTH Machine Elements in Stockholm [1] and Imperial College
in London [2] indicate that the initial plastic deformation of rough contact surfaces is mainly
determined by the macro form of the contact bodies. As the initial plastic deformation may be
strongly dependent on the shear in the contact, some contact surfaces were subjected to
complementary sliding deformation testing [3]. The plastic deformation of the asperities
remained marginal as long as the running conditions were mild; the plastic deformation of the
whole contact, however, was as noticeable as in the case of a pure normal load even if the
surfaces were rather hard (case hardened). The contact situations were also analyzed. Loaded
contacts were namely simulated using nonlinear elastic surface elements in a commercial FE
program [4]. The simulated and experimental results were compared. The final contact stresses
can after the FE simulation be determined by BE simulation using a previously developed
program [5] and data or form of the contacting bodies from the FE simulation. The contact stress
distribution can then be used in the subsequent wear simulation [6]. By this approach we can
predict the initial deformations as well as the mild wear of the contact surfaces in most high
performance machines.
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