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1. InenTudikaris Me30CTpyKTypH Ta BUSHAUEHHSI BJIACTUBOCTEN MIOPOIIKOBUX i KOMIIO3ULIIMHUX MaTepiaiB

METOZAMHU aKyCTUYHOI CIIEKTPOCKOIIii

2. Characterization of mesostructure and properties of powder and composite materials by acoustic spectroscopy

Pedepar:

1. Incepraliito NpUCBsIYE€HO BUPIIIEHHIO BAKJIMBOI HAYKOBO-TEXHIYHOI Np061eMU PO3pO6JIEHHSI HOBOI METOL0JIOTii
aKyCTUYHOI ieHTudikallii 0co6JMBOCTEN CTPYKTYPHU i BIAaCTUBOCTEN IIOPOIIKOBUX, KOMIIO3ULIMHUX Ta
IIOIIKO)KEHUX MaTepiasliB Ha OCHOBI aHaJIi3y Pe30HAHCHOTO BiJr'yKy Ha MeXaHiuHe 30ypeHHSI 3 METOI0 CTBOPEHHS
BMPOOIB 3 IPOrHO30BaHMMU (Pi3MKO-MeXaHIYHMMU Ta QYHKLIOHAJIBHUMU XapaKTepucTukamu. O6'eKToM
IOCJIiIPKEHHS € BIUIUB OCOOJIMBOCTEN ME3OCTPYKTYPHY TaKUX MaTepiasliB Ha iX OBEJiHKY Ha MaKPOCKOIIiYHOMY
piBHi. SIK OCHOBHI, B pOOOTi PO3IJISIHYTO [1Ba TUIIM €JIEMEHTIB ME30CTPYKTYPH: IIOPH i 4aCTKOBO CPOPMOBaHi MeXKi
4aCTUHOK abo ¢azamu. MeTomoJioris, sika c)OpMyJIbOBAHA Ta OOIPYHTOBaHa B pOOOTi, 103BOJISI€ PO3PIi3HITH BHECOK
0CcO6JIMBOCTEN HAaBeIeHNX TUIIIB Ta OLiHIOBATH iX BMICT, [0 € KpUTEpieM IJIs1 yAOCKOHAJIEHHS TeXHOJIOTIN

OTPUMAaHHS PO3IJISIHYTHUX KjlaciB marepiasiB. MeTozoJioris 6a3yeTbCsl Ha eKCIIEPUMEHTAILHO BCTAHOBJIEHOMY



3B's13Ky MDK CTAHOM M€K YaCTUHOK 3 OHOTO OOKY Ta HECUMETPUYHOIO PEaKLi€l0 MaTepiasliB Ha HaBaHTaKEHHS
pi3HUX 3HaKIB - 3 iHIIOTrO. Biaryk martepianis ineHTrdikoBaHo Ha nifcTaBi MoAMdiKOBaHOTO B pOOOTI aKyCTUIHOTO
PE30HAHCHOTO METOly. BUKOpUCTAHO Ta y3arajbHEHO YSBJIEHHS PO HEJiHINHO-TIPY>KHY IIOBEIiHKY [IOPOLIKOBUX Ta
NOIIKOAKEHUX MaTepiaiiB. Ha mimcrasi 3acTocyBaHHsI pO3p06JI€HOI METOL0JIOTIi 6YJI0 IPOaHai30BaHO BILIUB
Pi3HUX TUIIIB €JIEMEHTIB ME3OCTPYKTYPH Ha XapaKTEPMCTUKU IIPYKHOCTI i AucuIanii eHeprii HOpomKOBUX METAJIiB
(Fe, Ti, AI-6Cu-0,4Mn), kepamiunux (0-Al203) Ta komnosuuitHux marepiaiuis (I'An/cknodasa, anoMiHieBi

cinaBy /SiC) i BCTaHOBJIEHO ONTUMAJbHI CTPYKTYPHO-TEXHOJIOTIUHI TapaMeTpH ix BUrotosyieHHs. CHopMyJIbOBaHi
nigxonu 6yJv MOKJIAZIEHi B OCHOBY CTBOPEHHSI METO/IiB BUSIBJIEHHS 3MiH cTpyKTypHu ctaznei (Cranb 20 ta 12XIMQ) B
Ipolieci ekcIityarallii BUpo6iB B eKCTpeMasIbHUX YMOBAX 111 OOIPYHTOBAHOI'O IIOJIOBKEHHS TEPMiHY iX
eKCIulyaTallii, a Tako>)K METOIUKY JOCiIKEHHS MeXaHi3MiB JepopMyBaHHS CIIJIaBiB BUCOKOTO leMI(yBaHHS
MapTeHcuTHOro tumy Ti3Sn. Kio4doBi c10Ba: MOPOMIKOBI Ta KOMIIO3ULIMHI MaTepianu, Kepamika, CTPYKTypa, II0PH,
Mik¢azHi MexXi, HAaKOIIMYEHHSI TIOKOIKeHb, HEeJTiHifHA MTPYXHICTb, 3TATHICTD 10 neMIdyBaHHS, aKyCTUYHI

PE30HaHCHI METOU, HEPYUHIBHUN KOHTPOJIb.

2. This thesis focuses on the solution of an important scientific and technical problem of the development of new
methodology for acoustic identification of structural features and properties of powder, composite and damaged
materials based on analysis of resonance response to mechanical excitation for the development of the parts with
specified physical, mechanic and functional characteristics. The influence of features of mesostructures of such
materials on their macroscopic behavior is the subject of inquiry. As a basic, two different types of the structural
features - pores and partly consolidated boundaries between particles or phases are considered. The methodology
formulated and substantiated in the work allows to discern the contribution of the stated types of the features and
to estimate their fractions that serve as a criterion for the refinement of technological processes of fabrication of
studied classes of materials. The methodology is based on experimentally revealed dependence on state of the
boundaries between particles in one hand, and non-symmetric response of the materials to the load of different
directions in other hand. The response of materials is identified by the acoustical resonant technique elaborated in
this work. A conception of non-linear elastic behavior of powder and damaged materials was used and extended.
Based on the utilization of the developed methodology, the influence of the different types of mesostructural
elements on elastic characteristics and damping capacities of powder metals (Fe, Ti, Al-6Cu-0,4Mn), ceramics (o-
Al203) and composite materials (HAp /glass phase, aluminum alloys/SiC) was analyzed and the optimal structural
and technological parameters of their fabrication were determined. The stated approaches were assumed as a
basis for the development of techniques for reveal of structural changes in steels (Steel 20 and 12Kh1MF) during
operations of parts under extreme conditions with the purpose of the substantiated overhaul-period renewals, and
also for the technique of investigation of mechanisms of deformation of martensitic alloy Ti3Sn with high damping
capacity. Keywords: powder and composite materials, ceramics, structure, pore, phase boundary, damage
accumulation, non-linear elasticity, damping capacity, acoustic resonant techniques, non-destructive evaluation.
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