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1. Inceprauiiina po60Ta IPUCBIYEHA BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-TIPAKTUYHOI 3a4a4i NiJIBULIEHHS MilJHOCTI
TE€PMOIJIACTUYHUX MOJIiBiHIIAL € TATHUX KJIEMOBUX 3'€JHAHb TEPMiYHO MOAN(IKOBAHOI JE€PEBUHU SICEHA 3BUYAIHOTO
Ta HeMo1(iKoBaHOI JepeBUHU BiJIbX! LIJISIXOM BCTAaHOBJIEHHS 3aKOHOMipHOCTe iXx GOpMYyBaHHS 3 ypaxyBaHHIM
CTPYKTYPHHUX HEOJHOPinHOCTEe! MO (iKOBaHOI AepeBUHU. AKTYaJIbHICTh pOOOTH 3yMOBJIEHA HEOOXiIHICTIO
PO3IIMPEHHS 3aCTOCYBaHHS TEPMIYHO MOIU(DIKOBAHOI IEPEBUHMU SICEHA Ta 3HWKEHHS COOiBAPTOCTi BUPOOIB MIJISIXOM
ii KOMGiHYBaHHS 3 IEPEBUHOIO JOCTYIIHIIINX IIOPif, 30KpeMa Biibxyu. DOpMyBaHHS TaKUX KOHCTPYKLIN
YCKJIQIHIOETHCS 3MiHOI0 (Pi3MKO-XiMiUHMX XapaKTepPUCTUK IIOBEPXHi TepMiuHO MoudikoBaHoi fepeBuHu. Tomy
aKTyaJIbHUM € OOI'PYHTYBaHHS TEXHOJIOTIYHUX [1APAMETPiB CKJICIOBAHHS i3 3aCTOCYBAHHSIM JOCTYITHUX

OJTiBiHiNIA[e TATHUX KJIeiB KJlacy JOBroBiyHOCTI D4. MeTo10 pob0TH € MifBuilleHHs MIJHOCTI KJIeI0BUX 3'€IHAHb

«TM siceH - Bijlbxa» LJISIXOM BCTaHOBJIEHHS 3aKOHOMipHOCTe iXx GOpMyBaHHS 3 ypaxXyBaHHSIM CTPYKTYPHOI



HEOJHOPIIHOCTI TepMiYHO MOV (PiKOBaHOI AepeBUHMU. [y JOCATHEHHS METU PO3POOJIEHO MaTEMATUYHY MOZEJb
[IPOTHO3YBAaHHS MIITHOCTI KJI€I0BUX 3'€IHAHb; BUBHAUEHO 3MOYYBaHICTh, IPOHUKHICTb i KUCJIOTHICTh [I0OBEPXOHb
IlepEeBUHMU; JOCII)KEHO MilIHICTb 3'€lHaHb i3 3aCTOCYBaHHSIM OJHO- Ta IBOKOMIIOHEHTHUX [1BA-KJI€iB Kiacy
IOBroBiYHOCTI D4 3a pi3HOI TpUBAJIOCTi IPECYBaHHS; BCTAHOBJIEHO BIIUB TEMIIEPATYPHO-BOJIOTICHUX HAaBaHTAKEHb;
IOCJIiIPKEHO 3MiHM MMOBEPXHi TEPMiYHO MOAN(IKOBAHOI E€PEBUHU SICE€HA MiJ, 1iel0 aTMOC(EPHUX YUHHUKIB. Y
POOOTi BCTAaHOBJIEHO, 1110 TepMiuHe MOoaM(iKyBaHHS i BUIIyE BOJIOTO-, 6i0- Ta pO3MipHY CTabiIbHICTh IepEeBUHH,
asie noripunye ii MilHiCHI Ta aAresifiHi XxapakTepUCTUKU. BU3HA4YEHO BILJIMB BJIACTUBOCTEN IIOBEPXHI JEPEBVHU Ta
TPUBAJIOCTi MPeCyBaHHs Ha (POPMYBaHHS MIlJHOCTI KJIei10BUX 3'efHaHb. [I0Ka3aHO, 10 IBOKOMIIOHEHTHi [IBA-kei 3
i3oLliaHaTHUMMU 3aTBEPIKyBauaMy 3a0e31edyioTh edekTuBHie GopMyBaHHS aAre3iiiHOro KOHTaKTy 3 TEPMIYHO
MO (IKOBAHOIO IEPEBUHOIO SICEHA. BCTaHOBJIEHO, 110 TPaHMYHA MilIHICTh 3'€lHAaHb BU3HAYAETHCS NIEPEBAXKHO
MIIIHICTIO TEPMiYHO MOAM(IKOBAHOI IEPEBUHH, a HE KJIEMOBOTrO LIBa. 3a pe3yJibTaTaMy TEMIIEPAaTypPHO-BOJIOTiCHUX
BUIIPOOYBAaHb BCTAHOBJIEHO, 10 3pa3KH, BUTOTOBJIEH] i3 3aCTOCYBaHHSM IBOKOMIIOHEHTHUX [IBA-KJ1€iB, 36epiratoTh
MilHiCTb oHax 4 MIla, mo Bignosigae Bumoram EN 204:2016 nys kieiB knacy goBrosivHocTi D4. JlocmimKeHHs
TPUBAJIOTO aTMOC(EPHOro BIUIMBY i3 32CTOCYBaHHSIM CKaHYBaJIbHOI €JIEKTPOHHOI MIKPOCKOIIii Ta KOMIIJIEKCHOTO
TEPMIYHOTO aHaJIi3y JAajI0 3MOTY BCTAHOBUTH JE€CTPYKTUBHI 3MiHM IIOBEPXHEBUX LIAPiB TEPMIYHO MOAM(IKOBAHOI
IlepEeBUHMU SIC€HA Ta X BILJIUB HA 3MOYYBaHICTh i IPOHUKHICTH [10BepxHi. PO3p0o6sieHO Ta OGIPYHTOBAHO PEKUMHI
rapameTpu CKJIEIOBaHHS TepMiuHO MOaUQiKoBaHOI fJepeBUHU siceHa 3 HeMoAM(DiKOBAHOIO JePEeBUHOIO BibXU. 3a
pe3yJbTaTaMu TEXHIKO-€KOHOMIUHOI OLiHKM HaWOi/bI AOLIJIbHUM JJ1s1 IPOMUCJIOBOTO BIIPOBAI)KEHHSI BUBHAYEHO
peXXUM i3 TpUBAJIICTIO IPECYBaHHS 6 TOAMH NIpU ABO3MiHHiN po6oTi mpeca Holzmann VSTR 3000 i3 BUKOpUCTaHHIM
IBokoMmIoHeHTHoro IIBA-kieto Jowacoll 102.26 i3 5 % i3onjiaHaTHOrO 3aTBEpAKyBaya. 3allpONIOHOBAHI apaMeTpu
3a0€3M1e4yI0Th [10€JHAaHHS HEOOXiAHOI MIIJTHOCTI KJIeI0BUX 3'€lHaHb, EKOHOMIYHOI €(DEKTMBHOCTI Ta PaljiOHAJILHOTO
BUKOPUCTAHHS BUPOGHMYOrO 06JIafiHaHHs. Pe3ysibTaTi pO6GOTH BIPOBA/KEHO Y BUPOOHUITBO Ha 1T « TAVIOYH-
[TTEOC» ta ®OIT ®ensax O.I1. TM «Long Life Wood», a Tako>k BUKOpHCTaHO B OCBITHbOMY IIpoueci HarjionanbHOro
JIiCOTEXHIYHOTO YHIBepCUTETY YKpaiHM I1if] yac BUKJIAJaHHS JUCLIUILIIH 32 crienianbHicTio 187 (G14) «llepeBoo6po6Hi

Ta MebJIeBi TEXHOJIOTII».

2. The thesis is devoted to solving an urgent scientific and practical problem of increasing the strength of
thermoplastic polyvinyl acetate adhesive joints of thermally modified European ash wood and unmodified alder
wood by establishing the regularities of their formation, taking into account the structural heterogeneity of
thermally modified wood. The relevance of the research is determined by the need to expand the use of thermally
modified ash wood and reduce product costs by combining it with wood of more accessible species, particularly
alder. The formation of such structures is complicated by changes in the physicochemical characteristics of the
surface of thermally modified wood. Therefore, it is important to substantiate the technological parameters of
bonding using accessible polyvinyl acetate adhesives of durability class D4. The aim of the thesis is to increase the
strength of adhesive joints of thermally modified European ash and unmodified alder wood by establishing the
regularities of their formation, taking into account the structural heterogeneity of thermally modified wood. The
research objectives included developing a mathematical model for predicting adhesive joint strength; determining
the wettability, permeability, and acidity of wood surfaces; investigating the strength of "TM ash - alder” joints
using one- and two-component PVA adhesives of durability class D4 at different pressing durations; establishing
the influence of temperature-humidity loads; and investigating changes in the surface of thermally modified ash
wood under long-term atmospheric exposure. The thesis establishes that thermal modification increases the
moisture, biological, and dimensional stability of wood, but reduces its strength and adhesion characteristics. The
influence of surface properties and pressing duration on adhesive joint strength was determined. Two-component
PVA adhesives with isocyanate crosslinkers were shown to provide more effective adhesive contact with thermally
modified ash wood. It was established that the ultimate strength of the joints is determined primarily by the
strength of the thermally modified ash wood rather than the adhesive bond. Temperature-humidity testing
showed that specimens produced using two-component PVA adhesives retained a strength exceeding 4 MPa after
all testing stages, meeting the requirements of EN 204:2016 for durability class D4 adhesives. Scanning electron
microscopy and comprehensive thermal analysis were used to establish destructive changes in the surface layers



of thermally modified ash wood under prolonged atmospheric exposure. These structural changes were
accompanied by deterioration of the technological characteristics of the wood surface, particularly its wettability
and permeability. A mathematical model for predicting the strength of thermoplastic PVA adhesive joints of
thermally modified ash and unmodified alder wood was developed. The model takes into account the structural
heterogeneity of modified wood and the design and technological parameters of the adhesive joint, enabling
prediction of its operational strength. The technological parameters for bonding thermally modified ash and
unmodified alder wood with thermoplastic PVA adhesives were substantiated. According to the technical and
economic assessment, the most appropriate mode for industrial implementation is a pressing duration of 6 hours
with two-shift operation of the Holzmann VSTR 3000 press using Jowacoll 102.26 two-component PVA adhesive
with 5% isocyanate crosslinker. This mode provides an optimal combination of adhesive joint strength, production
cost, and efficient use of production equipment. The proposed bonding parameters were implemented in
production at "TAIFUN-PLUS" LLC and FOP Feliak O.P. TM "Long Life Wood". The results of the thesis were also
used in the educational process of the Ukrainian National Forestry University in professional disciplines for
bachelor's and master's students of specialty 187 (G14) "Woodworking and Furniture Technologies".
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