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Abstract

The nature of the manifestation of the “serration effect” (SE) during nano-
microindentation of materials of various types was studied in this work: ionic and covalent
crystals (LiF, MgO, Si), coated systems (CSs) of the film/substrate type, metals (Cu,
austenitic steel AISI 316L) and laser phosphate glasses doped with rare earth elements
(SP-R). The serration effect on the nano-microindentation P(h) curves was revealed both
at the loading and unloading stages. It has been established that serration effect is a
property of all studied materials. General regularities were revealed: SE is most
pronounced in single crystals and CSs, less in metals, and the weakest in glasses. With an
increase in the load on the indenter and an increase in the loading rate, the amplitude and
step of oscillations decrease. The characteristic dependences obtained in the paper
correlate with the literature data, which also confirm the wavelike nature of indentation for
various materials. It has been suggested that the effect may be associated with the elastic-
plastic recovery (relaxation) of the material, which takes place throughout the entire
indentation process. The fluctuations revealed on the load-displacement curves may
indicate the wave nature of the indentation process and the universal character of the
oscillatory effect in the process of depth-sensing indentation.
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