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Abstract

The optimum design against contact crack initiation is investigated to find major parameters in
designing desirable surface-coated asymmetric layered components. Hard ceramic coated soft materials
with various elastic modulus mismatch are prepared for the analysis. Spherical indentation is conducted
for producing contact cracks from the surface or interface between the coating and the substrate layer.
A finite element analysis of the stress fields in the loaded layer components enables a direct
correlation between the damage patterns and the stress distributions. Implications concerning the design
of asymmetric layered components indicate that the coating thickness and the elastic modulus mismatch
are important parameters for designing layered component to prevent the initiation of contact cracks.
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Fig. 1 Schematic diagram showing Hertzian

indentation test.
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Fig. 2 Contact fracture and FEM analysis results in

asymmetric layered
thickness, d = 250um with elastic modulus
mismatch, E/Es; (a) 1.44, (b) 2.00 and (c)
2.69. The contact force was applied using

WC sphere » = 1.98 mm at P = 2000 N.

components, coating
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E/E;
2.69, with coating thickness, d; (a) 1200um

(b) 400um

The contact

layered components,
Am
force was applied using WC sphere r

1.98 mm at P = 2000 N.

Fig. 3 Contact fracture and FEM analysis results in
asymmetric
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