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Tema gucepranii:
1. BusHaueHHS aHiBOTpOHHI/IX IPY>KHNX XapPaKTEPUCTUK NEPEBNHN dKYCTUIHUM METOJOM.

2. Determination of the non-isotropic elastic features for wood by an ultrasonic method.

Pedepar:

1. O6'exT mocnimKeHHs - 1epOPMATUBHICTD NePEBUHU Y TEXHOJIOTIYHUX ITpoLecax. Meta poboTH - TEOpPETUYHE Ta
€KCIIEPUMEHTAJIbHE BUBHAYEHHS aHI30TPOIHYX [IPY>KHUX XapaKTEPUCTUK JEPEBUHU aKYCTUYHUM METOIOM Ta
BIOCKOHAJIEHHS CIIOCO0iB iX KOHTPOJIIO 32 WBUAKICTIO NOMKUPEHHS aKyCTUYHUX XBUJIb. METOIU NOCIiIPKEHHS -
METOAM MEXaHIKU CYLiIZIbHOTO CEPELOBUILA; aKyCTUYHI METOLAY HEPYIHIBHOIO KOHTPOJIIO; METOLY TEOPil
IIJIaHYBaHHS €KCIIEPUMEHTIB; METOJIM MAaTEMATUYHOI CTaTUCTUKU. HaykoBa HOBU3HA - BIOCKOHAJIEHO MaTEMaTUIHY
MOJeJIb [IOIUPEHHS aKyCTUYHUX XBUJIb Y aHI30TPOIIHOMY MIPYKHOMY MaTepiali CTOCOBHO Je€PEBUHY, SIKA
BCTAHOBJIIOE 3B'SI30K MK ME€XaHIUHMMMU BJIACTUBOCTSIMU I€PEBUHY Ta IIBUIKICTIO IOMKUPEHHS aKyCTUYHOI XBUJI 3
ypaxyBaHHSM 3MiHM TEMIIEPATYpU Ta BOJIOTOCTi MaTepiaiy; BIIEPIIE 3alIPONIOHOBAHO MATEMAaTUYHY MOJIETb
IOIIMPEHHS aKyCTUYHOI XBUJI B I€PEBUHI, SIKa BpDaXOBYy€ €KCIIOHEHTHUI BU, PYHKLii peoJIoridyHoi NoBeAiHK1
Il€PEBUHU Ta Ja€ 3MOTy BU3HAYATH ii B'SI3KOINPYKHI XapaKTE€PUCTUKY; PO3POOJIEHO CIIOCOOU BU3HAYEHHS MIBUIKOCTI
NOUMPEHHS aKyCTUYHUX XBUJIb y JE€PEBUHI, 110 HA NOPSAOK 3MEHIIYIOTh [IOXUOKYU BUMipIOBaHb. [IpakTuyHe

3HAYEHHS: OTPUMaHi pe3yJsIbTaTi JO3BOJISIIOTh IPOTHO3YBATU MEXaHIUHI XapaKTEPUCTUKHY JI€PEBUHA 3a IBUKICTIO



MOIIMPEeHHS aKyCTUYHUX XBUJIb 3 yPaxyBaHHSM 3MiHU TeMIIepaTypy i BOJIOTOCTi MaTepiay; po3po6yieHO HOBUI
aKyCTUYHMIU CIOCi6 KBaiMeTpii: COPTYBaHHS 32 MillHICTIO XBOMHUX i INCTSIHUX TOPif, lepeBUHU KOHCTPYKLIHOTO
IIpPM3HAYEHHsI IPSIMOKYTHOTO I1epepi3y; po3pobJieHi akyCTUYHI CIIOCO6H CIIPOLIYIOTh i IPUCKOPIOIOTh BU3HAYEHHS
MEXaHIYHUX XapaKTE€PUCTHUK JE€PEBUHMY; CIIPOEKTOBAHUI Ta PO3PO06JIEHUI IPUCTPIiii 3abe3nedye 6€3KOHTaKTHE
BM3HAYEHHS IIBUIKOCTI IOMNUPEHHS aKyCTUYHUX XBUJIb Y IePEBUHI; po3p006JieHi anropuTMu 1ijisl 06po6IeHHS
aKyCTUYHUX CUTHAJIiB. Pe3ysbTaTyl JOCHiIKeHb: pO3B'sI3aHO BRXJIMBY Ta aKTyaJIbHy HayKOBY 3a/1auy, sKa [10JIsIrae y
BCTAHOBJIEHHI 3aKOHOMIPHOCTEN MDK MEXaHIUYHUMU XapaKTE€PUCTHUKAMU I€PEBUHU SIK aHI30TPOIHOTO MPYKHOTO
MaTepiasny Ta IBUJKICTIO MOMMPEHHS aKyCTUYHUX XBUJIb 3 YPaxyBaHHSIM 3MiHHUX TEMIIEPATYPHO-BOJIOTiICHUX YMOB
i Mae BaKJIMBe 3HAUEHHS [J151 TEXHOJIOTTYHUX IIpolieciB 06pobieHHs nepeBruHU. ['any3b LOCTiIKeHHS -

IlepeBooOpoOKa.

2. Object of the study - deformation of wood in technological processes. Purpose - theoretical and experimental
determination of anisotropic elastic properties of wood by acoustic method and improved methods of their
controlling by speed of acoustic waves spreading. Methods - Methods of continuum mechanics, acoustic NDT
methods, methods of planning experiments theory, methods of mathematical statistics. Scientific novelty -
mathematical model of acoustic wave spreading in such anisotropic elastic materials as wood futher developed,
that establishes a relationship between the mechanical properties of wood and spreading of acoustic waves with
the changing temperature and humidity of material, for the first time a mathematical model of acoustic waves
spreading in a wood proposed, which takes into account exponential type functions with rheological behavior of
wood and allows determination of viscoelastic properties, methods of determining a speed of acoustic waves
spreading in a wood developed, which reduced measurement error significantly. Practical significance: The results
allow to predict the mechanical properties of wood for the acoustic waves spreading with the changing
temperature and humidity of the material, a new method of acoustic qualimetry, grading the strength of softwood
and hardwood timber with rectangular profile for constructional purposes developed, acoustic methods simplify
and speed determination of wood mechanical properties, device which was designed and developed provides
contactless determination of the speed of acoustic waves spreading in a wood; algorithms for processing acoustic
signals developed as well. Research results: an important and urgent scientific problem have been solved which is
aimed to establish relationships between mechanical properties of wood as an anisotropic elastic material and the
velocity of acoustic waves on the basis of variable temperature and humidity conditions which is essential for
wood processing technology. Field of study - wood processing.
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