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1. Ilpunap nig BUBHaAYEHHS MIKPO MEXaHIYHUX XapaKTEPUCTUK IIOBEPXHEBOrO LIAPy MaTepiasliB METOJaMU

iHIIEHTYBaHHS Ta CKJIEPOMETPii

2. The instrument for determination of micro-mechenical characteristics of materials surface layer by methods of
depth sensing indentation and scratch testing

Pedepar:

1. lnccepranys OCBsIeHa PeeHuIo 337a4H 10 OlNpeie/IeHUI0 MUKPOMEeXaHUYeCKUX XapaKTePUCTUK JIOKaJIbHbIX
Y4YaCTKOB ITOBEPXHOCTHOTO CJIOSI MaT€PUAJIOB M U3ME/INI MeTOJlaMU NHIEHTUPOBAHUS U CKIIEPOMETPUH Ha OCHOBE
pas3paboTKy MHOrO(QYHKIMOHAIBHOIO aBTOMATU3UPOBAHHOTO Nprbopa. [1iis obecrnedeHust KOHTPOJIs
nepeMelleHnsIMUA NHIEHTOpa pa3paboTaH 3IeKTPOMArHUTHBIN Harpy>Karesb. [1Ji u3MepeHns: MajbiX
nepeMelleHni UHAEHTOpa pa3paboTaH MHAYKTUBHBIN AaTyuK. PazpaboTan u onpo6oBaH nuddepeHuanbHblil
KOMIIEHCATOP BPEAHbIX CMElleHNI KOHCTPYKTUBHBIX 3JIeMEHTOB ITpubopa. PazpaboTaHo U aripo61upoBaHO
crienManabHOEe aTOPUTMUYECKOE U IIPOrpaMMHOe obecriedeHre. Pa3paboTaH MeToJ, KOMIIEHCALlUY MACIITabHOTO
adgdexrTa MUKPOTBEPLOCTH, MOZIEJIb CUJIOBOTO BO3AEHCTBYS Ha MHIIEHTOP, METOJ, OllpeiesIeHIsI HEOTHOPOIHOCTH

CTPYKTYpHO-ZAe(dOpMalMOHHbIX CBOMCTB MaTepuaJa I10 Tpacce CKaHUPOBAaHUS C yY€TOM BIMSHUS pesibeda



ITIOBEPXHOCTU.

2. Thesis covers actual problem of determination of micro-mechanical characteristics on local areas of surface
layer of materials and products by method of depth sensing indentation and scratch testing and problem solving
on the ground of development multifunctional automated instrument. To provide indenter displacement
electromagnetic force actuator indented for transformation current into mechanical force was developed. To
measure indenter displacement with high resolution the inductive sensor was developed. Differential compensator
of instrument constructional elements deflections was designed and proved. The special algorithmic foundation
and software for instrument controlling and calibrating, besides processing, saving and presentation of obtained
data was designed and approved. Invented methodological foundation for load displacement diagram correction
with a glance of initial contact features, this provides constant values of nano- and microhardness with different
values of force and penetration depth and method of determination material inhomogeneity along scanning trace,
without influence of surface profile.
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