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Tema gucepranii:
1. 3aKOHOMIPHOCTI BILIMBY HEI30TEPMIYHOTO BOJIOTOIIEPEHECEHHS HA CTPYKTYPHO-MEXaHi4YHi BJIaCTUBOCTI

JEPEBUHMU.

2. Regularities of influence of non-isothermal moisture transfer on structural and mechanical properties of wood.

Pedepar:

1. O6'exT mocnigKeHHs - 1edOPMaTUBHICTD IePEBMHU B YMOBaX HEi30TepMIYHOTrO BOJIOTONlepeHECEeHHs (Ha
NPUKJIAJi COCHY Ta AJIMHM). MeTa - BU3HaY€HHS XapaKTEPUCTUK PEOJIOTIYHO]I TOBEIHKY Ta TPOTHO3YBaHHS
3aKOHOMipHOCTeN AedopMaLifiHO-pelaKCaliiHUX POLECIiB I€PEBUHU B yMOBAX 3MiHM TeMIIEPATYPH i BOJIOTOCTI.
MeToau - METOIM MEXaHIKM CIaJIKOBUX CEPELOBUIL 1J1 NOOYA0BM MaTEMAaTUYHUX MOJIeJIEN; eKCIIePUMEHTAJIbHI
CTaTUYHi METO/M [1J151 BU3HAYEHHS PEOJIOTIYHMX BIACTUBOCTEN IEPEBUHU; METO]], YMCEJIbHOTO iHTErPyBaHHS,
arpoKCUMallifiHi METOJM Ta METOJM MAaTEMATUYHOI CTAaTUCTUKMU [J1s1 ONIPALIIOBAHHS €KCIIEPUMEHTAJIbHUX JaHMX i3
BUKOPUCTAHHSM ITPOrPAMHO-aJIFOPUTMIUYHUX 3aC06iB; MeTOAM (i3UYHUX aHAJIOTIi AJ15 TPOTrHO3yBaHHS
nedopMaTUBHOCTI IlepeBUHU. HaykoBa HOBU3HA. [1006yJ0BaHO HOBY MaTEMATUYHY MO/JI€JIb BU3HAUYEHHS
B'SI3KOIPY>KHOTO CTaHy JE€PEBUHMU 3i 3MIHHMM BOJIOTOBMICTOM, SIKa Ha BiJIMIHY Bifi iHIINX BPaXOBYy€ MPYKHi i
B'I3KOIIPY>KHI Aedopmallii Ta gedopmallii, 10 3yMOBJIEHI BCUXaHHSIM Ta MeXaHi3MOM cop6uii moB3y4docTi. Briepiue

BM3HA4YeHO (PYHKLii peosIorivHOl IOBEIiHKY JIepeBUHY 3aJI€5KHO BiJl HAIIPSIMIB CTPYKTYPHOI aHi3oTporii B ymoBax



3MiHU TEMIIEPATYPU Ta BOJIOTOCTI, SIKi JO3BOJIAIOTh Y MEXKaX MOJIEJIi KiJIbKiCHO OINKCATH i IPOrHO3yBATH IIPOLECU
IIOB3Y4YOCTi Ta pesiakcallil IepeBUHU 3 BDaXyBaHHIM MeXaHi3My IepepoikeHHs nedopmatiil. [lictaB nopanpmui
PO3BUTOK Ta OTPUMAaB OOI PYHTYBaHHS METOZ, Pi3MYHMX aHAJIOTill CTOCOBHO ITPOTHO3YBaHHS [T0OB3y40CTi I€PEBUHU
B3[I0BX BOJIOKOH B YMOBAax 3MiHM TeMII€paTypH I BOJIOTOCTI, IO O3BOJISIE 32 Pe3yJIbTaTaMU KOPOTKOYaCHHUX
IOCJIiIKE€Hb IIPOTHO3YBATH PEOJIOTiYHi BJIACTUBOCTI 0OMEKEHOI IIOB3y4OCTi Ha IOBroTprBasnuil yac. IlobygoBaHo
aJITOPUTMU Ta BCTAHOBJIEHO HOBi 3aKOHOMIPHOCTI 3MiHM (PYHKIIill 4aCOBOI'O TEMIIEPAaTypPHO-BOJIOTiCHOTO 3CYBY;
BcTaHOBIIEHO, 110 BIUVIMB TEMIIEPATYPHO-BOJIOTICHUX YMOB BPaXxOBY€ETbCSl 3MiHHUMMU [1apaMeTPamMu MoeJlel, o
IO3BOJISIE KiJIbKICHO BUPA3UTH 3aKOHOMiPHOCTI B'SI3KOIIPYKHOTO Ie(OPMYBAaHHS I€PEBUHU 3aJI€KHO 10
KOHKPETHUX PeXXUMiB B3aeMozii. Lle mae MOXIMBICTb IPOTHO3YBAaTU edpopMaliiliHO-pesaKkcaliiiHi Bj1acTUBOCTi
Il€pPEBUHU Ta PO3Pax0oByBaTH 4aCOBi 3aJIe>KHOCTI fedopmMaliii i pesakcanii HarpykeHb Ha 6a3i BUBHAUEHUX Mojieslel
6€3 IPOBEIEHH BiATIOBIHMX €KCIIEPMMEHTAILHUX IOCJII>)KEeHb Y IIMPOKOMY J1ialla3oHi 3MiHU TeMIepaTypHOi
BOJIOTOCTi. [IpakT4He 3HaueHHs. PO3p0o06IIeHi arOpMTMU Ta IPOrpaMHe 3a0e3Ie€4eHHSI TO3BOJISTh 33 HAsIBHUMU
€KCIIEPMMEHTAIbHUMU JAHUMMY KPUBHUX [TOB3y4OCTi BU3HAYUTU [1ADAMETPU PEOJIOTIYHOI IOBEIiHKY IEPEBUHU Y
HalpsIMax aHi30TpoIii 3a/IEXKHO Bifl 3MiHM TeMIlepaTypu 1 BOJIOTOCTi. BcTaHOBIEH] PyHKLii 4acOBOTO 3CyBY Ta
OTPUMaHi PO3paxyHKOBIi 3aJ1EXKHOCTI BUSHAUEHHSI CKJIQOBUX nedopMallilil IepEBMHY, YaciB peslakcallii MOXKYThb
OyTH BUKOPHMCTaHi 17151 IPOTHO3YBaHHS PEOJIOTIYHUX BJIACTUBOCTEN J€PEBMHY 32 Pi3HUX YMOB 3MiHU TEMIIEpATypU
11 BOJIOTOCTI, 30KpeMa, JJ1s1 BU3HayeHHs AepOpPMaTUBHOCTI 3'€lHaHb J€PEBUHU TP 00POO6JIEHHI TOBEPXHi.
PesynbTraTtu guceprauiiHoi po6oTu BukopucraHo Ha BK® "Jlega C-Ykpaina" (M. XycT, 3akapnarcbka 06J1aCTb.) 1151
BU3HA4YEHHSI MEXaHIYHMX XapaKTePUCTUK Ta HAMIPY>KeHO-Ae(OPMiBHOTO CTaHy AEPEBUHU y IIPOLECi CYLIiHHS, 110
Ila€ 3MOT'y OOI'PYHTYBATH BUOIp TEXHOJIOTIYHUX IapaMeTpiB [J1s1 3a6e3redeHHs] HeoOXifHOI SKOCTi IPOLyKii (3rifHO
akry Big 20.06.2017p.). Pe3ynbTaTl HAYKOBUX [OCJIiI)KEHb BUKOPUCTAHO Ta BiloOOPaXXEHO y IPOrpaMax HaByaJabHUX
IVICLMILIIH Kapegpyu aBTOMATHA3allil Ta KOMII'IOTEPHO-IHTETPOBAaHMX TEXHOJIOTiH HallioHanbHOro J1iCOTeXHIYHOTO
yHiBepcuTeTy YKpainu: "InenTudikalis Ta MofesI0BaHHs TeXHOJIOTIYHUX TpoleciB”, "KOHTpOJIb SIKOCTi Ta MeToau
HepyHIBHOIO KOHTPOJIIO" 17151 IiArOTOBKY 06akasaBpiB Ta maricTpis (3rigHo akty Big 19.07.2017 p.). ['anysp

BUKOPUCTAHHSA: TEXHOJIOTisI ,U,epeBoo6po6K1/1 Ta BUT'OTOBJIEHHS BI/IpO6iB 3 OEPEBUHU.

2. The object of study - deformability of wood in conditions of non-isothermal moisture transfer (on the example
of pine and fir). The purpose is determination of rheological behavior and prediction of the regularities of
deformation-relaxation processes of wood in conditions of changing temperature and humidity. The methods -
methods of the mechanics of hereditary media for the construction of mathematical models; experimental static
methods for determining the rheological properties of wood; the method of numerical integration, approximation
methods and methods of mathematical statistics for the processing of experimental data using software and
algorithmic means; methods of physical analogies for forecasting deformability of wood. Scientific novelty. A new
mathematical model for determining the visco-elastic state of wood with variable moisture content is constructed,
which, unlike the others, takes into account elastic and viscoelastic deformations and deformations due to drying
and the mechanism of creep sorption. For the first time, the functions of the rheological behavior of wood
depending on the directions of structural anisotropy in conditions of temperature and humidity change, which
allow within the model to quantitatively describe and predict the processes of creep and relaxation of wood, taking
into account the mechanism of degeneration of deformations, are determined. The method of physical analogies
for forecasting the creep of wood along the fibers in conditions of temperature and humidity changes, which
allows, based on the results of short-term studies, to predict the rheological properties of limited creep for a long
time. The algorithms are constructed and new regularities of the change of the functions of time temperature-
humidity shift are established. It is established that the influence of temperature-humid conditions is taken into
account by variable parameters of models, which allows quantitatively to express the laws of viscoelastic
deformation of wood depending on the specific modes of interaction. This enables to predict deformation-
relaxation properties of wood and to calculate the time dependences of deformation and relaxation of stresses on
the basis of certain models without carrying out appropriate experimental studies in a wide range of changes in
temperature humidity. Practical meaning. The developed algorithms and software will allow, based on the
experimental data of the creep curves, to determine the parameters of the rheological behavior of wood in the



direction of anisotropy, depending on the temperature and humidity changes. The established functions of time
shift and obtained calculation dependences of the definition of components of wood deformation, relaxation times
can be used to predict the rheological properties of wood under different conditions of change in temperature and
humidity, in particular, to determine the deformability of wood compounds during surface treatment. The results
of the dissertation work were used on the "Leda S-Ukraine" (Khust, Zakarpattia region) for determining the
mechanical characteristics and stress-strain state of the wood in the process of drying, which enables to justify the
choice of technological parameters to ensure the required quality of products (according to the act of June 20,
2017). The results of scientific research have been used and reflected in the programs of the disciplines of the
Department of Automation and Computer-Integrated Technologies of the National Forestry University of Ukraine:
"Identification and modelling of technological processes", "Quality control and methods of non-destructive
control” for the preparation of bachelors and masters (according to the act dated 19.07 .2017 p.). The sphere of use:
technology of wood processing and manufacture of wood products.
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