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Fnite E lan ent Analysis of Conical Inden tation
of E lastic— phstic Film /Substrate Systeam s
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Abstract D in ensional analysis and finite elenentmethod ( FEM ) have been used n this
paper to investigate the conical indentation of elastic p hstic fin /substrate systams The
scaling relationsh ps derved fran dimensbnal analysis bridge the ndentatbn response and
the elastic— plastic properties of both fim and substrate Severalkey varablesofan inden-
tation curve are revealed and exam ined, which can ndicate that the m axmum indentation
bree depends on the elastic— plastic properties of both fim and substrate and the mnitial
unloading slope is independent on the nitalyield stress of he substratew ith e moderate
ndentaton depth The nvestgation and analysis of thiswork m ght be beneficial to under
standing deeply the conical indentation of the elastt plastic film /substrate system, and

provie a potentialway for devebping the practicable technique to extract the mechanical
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properties of both filn and substrate fran the conical ndentaton test
Key words dimensbnal analysis finite elementmethod( FEM ); conical ndentatbn fim /
substrate system
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