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Reconstruction of contact model and design method of contact surface geometry by
direct measurement of deformation behavior on metal contact surfaces

Kono, Daisuke
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The deformation of metal-metal contact surfaces was analyzed in three
dimensions by combining displacement measurements using micro X-ray CT, stress measurements using
the photoelastic method, and simulations of elasto-plastic deformation using the finite element
method. The contribution of the deformation of microscopic asperities and the deformation of the
stress concentration region to the contact stiffness was clarified. The effects of elasto-plastic
deformation and slip on contact damping were clarified. A model for designing contact surfaces was
constructed based on the Cutter Mark Cross method, in which contact surfaces are formed by
intersecting machining marks. Two methods were proposed to increase the contact stiffness without
decreasing the contact stiffness: one is to fill the small gap with damping material, and the other
is to vary the ratio of stick-slip by setting a difference In the height of the machining marks.
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—— Simulation result for Specimen A

(a) Simulated geometry
Vertical preload =0 N
Tangential load =0 N
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(b) Measured geometry
Vertical preload =0 N
Tangential load =0 N
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(c) Simulated geometry
Vertical preload = 150 N
Tangential load = 65 N

(d) Measured geometry
Vertical preload = 150 N
Tangential load = 65 N
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