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1. BimobpaskeHHs B1acTUBOCTElN 6araTOKOMIIOHEHTHUX [TIOPOIIKOBUX i KOMITO3ULIHMX MaTepiasiB y KepOBaHUX

dKYCTUYHMUX T10JIAX

2. Properties of multicomponent powder and composite materials displayed in controlled acoustic fields

Pedepar:

1. Incepralis npucBg4YeHa BUPIIIEHHIO aKTyaJbHOI HAyKOBO-TEXHIUHO] 3a7ja4i HAyKOBOTO OOIPYHTYBaHHS T
eKCIIepUMEHTAJIbHOTO MiATBePI’KeHHs 3a6e3MedyeHHs SIKiCHO HOBOTO PiBHS BioOpaskeHHs BIaCTUBOCTEN
6araTOKOMIIOHEHTHUX IIOPOIIKOBUX i KOMIIO3UIITHUX MaTepiajliB B reHEPOBAaHMX aKyCTUYHUX IOJISIX 32 PaXyHOK
iXHbOT'O KEPYBaHH4. B pe3ysbTaTi KpUTUYHOTO aHasi3y Cy4aCHOrO CTaHy BUKOPUCTAHHS aKyCTUYHUX METOLIB IIif,
4ac [OCIiIPKeHb reTePOreHHNX CePeNoBUIL, Ta ITPOBEIEHHS MOTe/IbHUX 23 eKCIIepUMeHTIB cOpMYJIbOBaHI BUXinHI
NPUHLMIN J IPO6JIEMU IPAKTUYHOTO 3aCTOCYBAHHS aKyCTUYHUX I0JIiB /111 OLIiHKM BJIaCTUBOCTEN 6aratopasHux
[TIOPOIIKOBUX Ta KOMITO3ULINHKX MaTepiaiB. [Ipy 1bOMy BUABJIEH], JOCIIIKEH] i cCTEMAaTU30BaHi 3a Kjacamu
(BMXiZHI KOMIIOHEHTHU MaTepiajly, TEXHOJIOTIS 10r0 BUTOTOBJIEHHSI, 0OCOOJIMBOCTI MaTepialy, MeTO/, BUMIpIOBaHb,

reoMeTpis 3paska) pakTopy BIJIMBY Ha Pe3yJIbTaTy TaKoi OLiHKY. [I71s1 BifpaliloBaHHs TEXHOJIOTi CTBOPEHHS



6araTOKOMIIOHEHTHUX IIOPOIIKOBUX Ta KOMIIO3ULIIMHNAX MAaTePiasliB 3a KPUTEPISIMUA JOCSTHEHHS IEBHUX MOJYJIiB
IIPY>XHOCTI 6y cpopMysIbOBaHi YMOBY OTPUMAaHHS BUCOKOI TOUHOCTI BUMIPIOBaHHS BEJIMYMH IUHAMIYHUAX
MOIyJIiB [IPY>KHOCTI Ta BUMIPSIHI AMHAMIYHi MOAYJIi IPY>KHOCT] y KOHKPETHUX MaTrepianax. [Ipy bomMy aKIlEHTOBAaHO
yBary, 0 HalOiIbII CYTTEBI NOXUOKM BUMiPIOBaHb XapaKT€PUCTUK MPY>KHOCTI 6araTopasHrx NOPOLUKOBUX
MarepiasiB CTOCYIOThCS, IIEPIL 32 BCE, HE TOYHOCTI allapaTHUX IIPUCTPOIB, a IPUHLMUIIOBUX IIIXOMIB 40 iXHBOTO
3acTocyBaHHS. OTPUMAaHO P, SKiCHO HOBUX PE3YJIbTaTiB CTOCOBHO KOHTPOJIIO BJIACTUBOCTEN MaTepiaiB
(xapakTepuCTUKU NPY)KHOCTI MaTepiasiB MEAUYHOrO IPU3HAYEHHS, PO3IOIiJ BJIaCTUBOCTEN 332 00'eMOM MaTepiaiy,
0COOJIMBOCTI MPOLECiB KOMIIAKTYBAHHS Ta KOHTAKTOYTBOPEHHS, Y TOMY YMCJIi B aHI30TPOIHUX MaTepianax,
KOHTPOJIb CTaIiHOCTI, BifllpalloBaHHs TEXHOJIOTTYHUX PEXUMIB, TOII0). METOI0I0Tis, SIKa JicTasa pO3BUTKY B
po06OTi, 103BOJIsSIE HA OCHOBI aHaJi3y 0CO6IMBOCTEN OyLOBU MaTepiaiy i po3B'si3yBaHOi 3a71ayi MIJIIXOM KepyBaHHS
aKyCTMYHMM I10JIEM 1 aleKBATHOI IOCTAHOBKU €KCIIEPUMEHTY CMHTE3YBAaTH aKyCTUYHi METOY TPOTHO3YBaHHS i
KOHTPOJIIO, IiarHOCTUYHI ITapaMETPU SIKUX MaIOTh ITiIBULIEHY YyTJIUBICTh 1O KOHKPETHOI BJIACTUBOCTI,
0CcO0IMBOCTEN CTPYKTYpU a60 nedeKTiB Mmarepiainy i3 6y[b-sIKO CKJIAJHOI CTPYKTYPOIO i TOMY ChOT'OIHI iX BKe
BUKOpHUCTOBYIOTh B ITIM HAH VYkpainu nj1s ofep>kaHHs sIKiCHO HOBOI iHpopMmaliii Tpo CTPyKTypy i peasbHi BiporinHi
3HAYEHHS BJACTUBOCTEN IIOPOLIKOBUX i KOMIIO3ULIMHUX, Y TOMY YMCJI 6araTOKOMIIOHEHTHUX, MaTepiasiis, mif 9ac
BiATIpalloBaHHS T€XHOJIOTII IX CTBOpEHHS!, [IPY BUTOTOBJIEH], TacIOpTU3alLlil Ta eKCcIlyaTalii BUpo6iB 3 HUX, AJIS
IIOPiBHSIHHA i TECTYBaHHS Pi3HUX MaTepiasiB 3a IEBHUMMU BJIaCTUBOCTIMHU. [IpoBeieHO pO3pOOKHY, sIKi IPONIIIN
anpobatlilo B yMOBax BUPOOHUITBA. Kill040Bi c10Ba: OPOLIKOBI Ta KOMIIO3ULiliHI MaTepianu, IOPUCTi IPECOBKHY,
TUTaH, 6araTomapoBUil MiKpoJlaMiHaT, ICEBAOCIIAB, MOYJIi IPY>KHOCTI, IBUIKICTb IOIINPEHHS NPYXKHUX XBUJIb,

aKyCTHU4Hi METOJI, HEPYIUHIBHUI KOHTPOJIb.

2. The thesis is devoted to solving the topical scientific and technical problem of scientific substantiation and
experimental confirmation of providing a qualitatively new level of imaging the properties of multicomponent
powder and composite materials in the generated acoustic fields due to their control. As a result of a critical
analysis of the current state of the use of acoustic methods in studying heterogeneous media and carrying out the
model experiments, the initial principles and problems of the practical application of acoustic fields to assess the
properties of multiphase powder and composite materials are formulated. At the same time, the factors
influencing on the results of such an assessment were found, investigated and systematized by the classes (initial
components of the material, technology of its manufacture, material features, measurement method, sample
geometry). To develop the technology for creating multicomponent powder and composite materials according to
the criteria for achieving certain elastic moduli, the conditions were formulated to obtain high accuracy in
measuring the values of dynamic elastic moduli, and dynamic elastic moduli were measured in specific materials.
At the same time, the attention is focused on the fact that the most significant errors in measuring the elastic
characteristics of multiphase powder materials are related, first of all, not to the accuracy of hardware devices, but
to the fundamental approaches to their application. A number of qualitatively new results were obtained
concerning the control of properties (characteristics of elasticity of medical materials, distribution of properties
over the material volume, features of compaction and contact formation processes, including in anisotropic
materials, control over staging, development of technological modes, etc.). The methodology developed in this
work allows, on the basis of the analysis of the structural features of the material and the problem being solved by
controlling the acoustic field and the adequate formulation of the experiment, to synthesize acoustic prediction
and control methods, the diagnostic parameters of which have an increased sensitivity to a specific property,
structural features or material defects with any complex structure. Therefore today they are already used at the
Institute of Applied Mathematics of the National Academy of Sciences of Ukraine to obtain qualitatively new
information about the structure and real probable values of the properties of powder and composite, and
multicomponent materials, during the development of the technology of their creation, in the manufacture,
certification and operation of products from them, for comparison and testing of various materials by certain
properties. The developments tested in production conditions have been carried out. Keywords: powder and
composite materials, porous compacts, titanium, multilayer microlaminate, pseudoalloy, elastic modulus, elastic
wave propagation speed, acoustic methods, non-destructive testing.
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