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2. The theoretical basis for computation of the wood strength with variable mass transfer of heat potentials

Pedepar:

1. O6'eKT mOCTiIKEeHHS - MIiI[HICTb Ta IeOPMATHUBHICTH TiIrPOCKOMIYHUX aHI30TPOITHUX MaTepiasliB Ta IePEeBUHMU.
Merta po6oTu - po3pobKa TEOPETUYHMX OCHOB PO3PaxyHKY MIIJHOCTi lepeBUHM 3i 3BMIHHMMU MOTEHILiaaMuU
TEIJIOMaCOIIEPEHECEHHS, 110 BPAaXOBYIOTh Ta aleKBATHO BilOOPaKaIOTh 3aKOHOMIPHOCTI 3MiHM MILIHOCTI MaTepiany
3aJIEXKHO Bif, 3MiHM MOr0 HAINIPY>KEHOTO Ta TEMIIEPATYPHO-BOJIOTICHOTO CTaHiB. MeTOOY NOCIIIPKEHHS - METOIU
MEXaHIKM CYLiJIbHAX CEPENOBUIL, TEPMOIVMHAMIKN HE3BOPOTHHUX MPOLIECIB Ta TEOPIii TeNIoMaconepeHeCeHH s,
YMCJIOBi METOI M BU3HAUEHHS KOPEHIB HEJiHIMHUX PiBHSIHD 3 BOMA HEBifoMUMU. HaykoBa HOBU3HA - OTpUMau
[OAA/IBLIINI PO3BUTOK OCHOBHI IIOJIOKEHHSI TEOPIi CYIIiHHS PO B3a€MO3B'SI30K Ta B3a€MOOOYMOBJIEHICTDh
IepopMiBHO-peslakCaliiHUX i TeIIoMaco-00MiHHUX IIPOLECIB y rirpoCKoNiYHMX MaTepianax, BUBeeHi HOBi
PIBHSIHHS BOJIOTO- i TETJIONIEPEHECEHHS NAI0Th 3MOT'Y BUSIBUTH HOBi 3aKOHOMIPHOCTI BIVIMBY ITOJIiB HAIIPY’KE€Hb HA
[IPOLIECH TIEPEHECEHHS TEIIA i BOJIOTU Y BUCYLIYBaHiii fepeBrHi. OTpuMainy Mogaabini pO3BAUTOK TE€OPii MilJHOCTI
aHI30TPONHUX KaMiJSIPHO-TIOPUCTUX MATEPiaJliB i3 CUIIbHOIO aCUMETPI€I0 MEXK MILIHOCTI, TOOYLOBaHUI KPUTEPI

MIIIHOCTI Ha BijMiHY BiJl BiJOMUX Ha CbOTOJiHI KPUTEPIiB A€ 3MOT'y BU3HAYUTU I'PAaHNYHUI HAIIPY>)KEHUN CTaH



IlepEeBUHMU 3i 3MiHHMMU HEPIBHOMIPHO-PO3MOAIIEHMMU NIOJIIMU BOJIOTHY i TeMIiepaTypu. [IpakTuyHe 3Ha4eHHA
MaIOTh: 3aIIPOIIOHOBAHNMI HOBUI CIIOCI6 MPSIMOTO BUMiPIOBAHHS 3a/IMIMIKOBUX HAMPYKEHb Y M1aCTaX BUCYHIEHUX
nujoMaTepiais Ta po3po0JieHi aJrOpuTMH i IporpaMHe 3abe3nedyeHHs 1151 pO3PaxyHKy 'PaHUYHOI0 HAIIPY>KEHOTO
CTaHy JEPEBUHY, SIKi JAIOTh 3MOTY 3rpyIyBaTU BUCYIIEHI JOUIKY WTAa6eJIsl 32 KATEropisMU SIKOCTI; 3alIpONIOHOBaHUI
HOBWIA €I10Ci6 BUMipIOBaHb TOTOYHMX HAIIPY>KE€Hb Ha MOBEPXHi BUCYIIYBAHOTO MUJIOMaTepiay Ta nobynoBaHi
KpuTepii MilIHOCTI, sIKi al0Th 3MOTy CBO€YACHO BUSIBUTH Ta KOHTPOJIIOBATH PO3BUTOK HeGE3IEYHUX L0110
(hopMO3MiHM N10JIiB HANIPY>KEHb y JOLIKAX BUCYLUIYBAaHOTO mTabessl. OCHOBHI II0OJIOKEHHS i pe3yJbTaTU JOCTiIKEeHb
BMKOPHCTaHi /151 BIOCKOHAJIEHHS! iCHYIOUMX METOJMK BU3HAUYE€HHSI IIOKa3HUKIB SKOCTi BUCYLIEHUX MTUJIOMaTepiaJiB

Ta MifBULIEeHHS ePEeKTUBHOCTI IIpoLecy CymiHHS. ['any3b JOCTiIKeHHs - 1epeBoo6pOoOKa.

2. Research object - the strength and deformability of anisotropic hygroscopic materials and wood. Aim of the
study - development of theoretical bases of calculation of strength of wood with varying potentials mass transfer
of heat that takes into account and adequately reflects the patterns of strength change depending on changes of
material stress and temperature -humidity conditions. Research methods - methods of continuum mechanics,
thermodynamics of irreversible processes and theory of heat mass transfer, numerical methods for determining
roots of nonlinear equations with two unknowns.The novelty of study - the basic theoretical principles were
further developed for wood drying on the relationship and interconditionality of deformable, relaxation and
processes and processes of heat mass transfer in hygroscopic materials, new equation of wet-heath transfer
derived what allows you to discover new patterns of stress fields influence on the processes of heat transfer and
moisture in drying wood. It was developed the theory of strength of anisotropic capillary-porous materials with a
strong asymmetry of the limits of durability, strength criterion is constructed in contrast to the presently known
criteria what helps to identify the limiting stress state of wood with changeable unevenly distributed moisture and
temperature fields. Practical significance have: a new method of direct measurement of residual stresses in the
layers of dried lumber and algorithms and software for calculating the limiting stressed state of the wood, which
allows to group the stacks of dried boards by grade; it is proposed a new method of measuring the current stresses
on the surface of the timber which is in the process of drying, strength criteria developed that allow to detect and
monitor the development of dangerous for form changing stress fields in boards of drying stack. Main principles
and research results used to improve existing methods for detection of dried timber quality and efficiency of the
drying process. Sector for implementation - woodworking industry.
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