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1. TpunazoBi CHCTEMHU /ISl BUMIDIOBaHHSA MOZYIB NPYKHOCTI Ta Koediuienra ITyaccoHa KOHCTPYKLIMHUX
MONIMEPHHX Ta FeTePOreHHNX Marepianis

2. Instrument system for measuring modules elasticity and Poisson’s ratio construction polymers and
heterogeneous materials

Pedepar:

1.V muceprauiitti po6oTi po3s'a3aHO KOMIUIEKCHY NPOGIEMY MiBUIIEHHS TOYHOCTI BUMIpIOBaHHSA NapameTpis
KOHCTPYKUIHHHMX MOJIMEPHUX MaTepianiB 11g 3a6e3nevenHs QyHKIIOHANBHOCTI Ta HaifHOCTI BY3J1iB | €71eMEeHTIB
KOHCTPYKIi# MPOMUCIIOBKX anapaTiB Ta pO3PO6/IEHH MPUIAOBAX CUCTEM IS BUMIDIOBaHHS MOJYJIIB NPY>XHOCTI
TeTepOreHHUX MaTtepiaiB [/ MOHITOPHHTY CTaHY TEXHIYHMX OG'EKTIB. Po3pob6sieHo MeToz0/10rii0 BUMIpIOBaHHSA
AMINTYIM PE30OHAHCHUX KOJIMBAHL KOHCOIBHO 3aKPIMIeHoro TMOJIMEPHOTO CTPHIKHS Ha 3BYKOBHX YaCTOTAX, IO
6asyerbcs Ha 06po6ii LMPPOBOro 306pakeHHs, Ta po3po6ieHo iH$OpMaLiitHO-BUMIDIOBAJILHY IPUIAIOBY CHCTEMY



3 aBTOMaTH30BaHUM MPOLIECOM BUMIPIOBAHHS MOAYJIs MPYXHOCTI. PO3p061€HO KOHIENLiio [IPUIaJoBOI CUCTEMH Ha
OCHOBI iMEPCIHOrO METOy BUMipIOBAHHS BHIKOCTEM NOWHPEHHA NO30BXHBOI Ta ONEePeYHO] YIbTPa3BYKOBUX
XBUJIb | KOEQILIIEHTIB iX MOrIMHAHHA B KOHCTPYKLIHUX MOIMEPHUX Ta reTepoOreHHUxX Marepianax [ BU3HAYEeHHS
AMHAMIYHUX MOJIyJIiB NPYXHOCTI Ta KoediuieHTa [TyaccoHa. 3anponoHoBaHa METOAMKA BUMIPIOBAHHS MBUIKOCTI
NOUIMPEHHS NMOBepXHEeBOi XBUNi Penes ta koedilienTa ii nornmuHanus i po3po6ieHa Ta peasisoBaHa NpUazoBa
CHCTEMa ISl BU3HAYEHHS IMHAMIYHOro KoedinienTa ITyaccona NOJIIMEPHMX ayKCETHKIB, 3apornoHoBaHo
KOHUEMNU{IO MPUIaJOBOI CUCTEMM ISt BUMIPIOBAHHS WIBHAKOCTEN NMOWMPEHHS MO30BKHbOI Ta nomnepeyHoi
Y/IBTPAsBYKOBHX XBUJIb y 3paskax reT€pOreHHNX reoMatepiasis 3a OJHOBICHOTO HaIPYXeHHS, IPUKJIAeHOro B
PiBHMX HaNPAMKaX MOWKMPEHHS YIbTPa3BYKOBUX XBHJIb, IO JAJI0 3MOry BUSHAYMTH MOJYJi NPYKHOCTI TPETHOrO
nopaAnKy. Kimo4osi ciosa: mozyns FOHra, MOy b 3CyBY, MOJY/Tb 06'eMHOT nepopmauii, koediuient [Myaccoua,
MOJLYJIi IPYXKHOCTI TPETHOTO MOPSIKY, iHpOpMaLliitHO-BUMIDIOBa/IbHA IPUIAZIOBA CHCTEMA, MTO3LOBXKHS XBUJIA,
NIornepeiHa XBUJls, NoBepxHeBa XBuia Penes, iMepciilHMil MeToM, NIBUOKICTh MMOIMPEHHS XBUJIi, METO,
PE30HAHCHUX KOJNIMBaHb, PE30HAHCHA YaCTOTa, aMIUIITYa KOJIMBAHb.

2. The dissertation work solves the complex problem of increasing the accuracy of measuring the parameters of
structural polymer materials to ensure the functionality and reliability of components and elements of industrial
equipment structures and the development of instrumentation systems for measuring the elastic moduli of
heterogeneous materials for monitoring the condition of technical objects. A methodology for measuring the
amplitude of resonant vibrations of a cantilevered polymer rod at sound frequencies has been developed, based on
digital image processing, and an information and measuring instrument system with an automated process for
measuring the elastic modulus has been developed. A concept for an instrumentation system based on the
immersion method for measuring the propagation velocities of longitudinal and transverse ultrasonic waves and
their absorption coefficients in structural polymer and heterogeneous materials for determining dynamic elastic
moduli and Poisson's ratio has been developed. A method for measuring the propagation velocity of a surface
Rayleigh wave and its absorption coefficient is proposed, and an instrument system for determining the dynamic
Poisson's ratio of polymer auxetics is developed and implemented. The concept of an instrument system for
measuring the propagation velocities of longitudinal and transverse ultrasonic waves in samples of heterogeneous
geomaterials under uniaxial stress applied in different directions of ultrasonic wave propagation is proposed,
which made it possible to determine the third-order elastic moduli. Keywords: Young's modulus, shear modulus,
volume deformation modulus, Poisson's ratio, information-measuring instrument system, longitudinal wave,

transverse wave, Rayleigh surface wave, immersion method, resonant oscillation method, resonant frequency,
oscillation amplitude.
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