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PREDICTION OF TRANSVERSE HOGGING OF LUMBER

Indicators of the physical and mechanical characteristics of lumber, in particular strength and
form stability, are decisive in determining the quality of glued panel structures (GFS); in the case
of their use for facade surfaces, aesthetics are also important [1, 2, 3].

The quality of wood products is significantly affected by the warping of structural elements due
to the anisotropy of the physical and mechanical properties of wood, unequal drying in structural
directions, residual stresses arising from drying and machining of workpieces, etc. To determine
the amount of transverse warping, we propose to use the warping force, the value of which can be
calculated depending on a number of parameters, which would allow us to adequately describe the
process of transverse warping of lumber.

Changes in humidity cause changes in the shape of the surfaces (deformation) of the lumber
(Fig. 1), and most often this warping is transverse in width [3, 4, 5, 6]. For glued materials, the
elasticity of the adhesive can reduce the transverse warping [7, 8].
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Fig. — 1. Deformation of lumber dependmg on where itis cut.

The results of experimental studies of the shape stability of glued panels [9] and numerical and
experimental studies of the shape stability of glued columns [10] indicate that the shape stability
of these elements strongly depends on the internal orientation of individual sections of the wood
of these elements.

To study the shape stability of lumber during its drying and to obtain information about the
adverse deformations and stresses that can develop during the drying process, work [5] modeled
the drying process of lumber using known formulas and data [4]. In particular, equations were
used to calculate an estimate of the expected dimensional changes as wood moisture content
decreases or increases.

Scientists mostly consider warping of lumber as a consequence of residual and partially
degenerated elastic-elastic deformations. The main characteristic of the magnitude of transverse
warping is the maximum deflection, which is determined taking into account the force that
counteracts the transverse warping of the lumber, using the methods of material resistance. To
investigate the warping force that causes deformation of lumber, we conducted the following
simulation studies
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Figure 2 shows the sawing location (position) of five lumber pieces that make up the glued
panel, as well as the predicted appearance of the panel glued together from five lumber pieces.

The graphical results of the calculation of the warping force and the graphs of the shape change
of the lumber glued into the panel are now shown in the following graphs.
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Fig. 2 — the position of the lumber in the log (a); the projected view of the board glued
together sequentially from lumber No. 1-5 (b).
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Fig. 3. — Summary graph of warping force and shape change of lumber layers No. 1-5,

sequentially assembled into a board.

The results of the simulation modeling of lumber deformation show that the amount of
transverse warping depends on the dimensions of the lumber section and the coordinates of its
layers, as well as changes in lumber moisture content.
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JTOCJIIXKEHHS MIITHOCTI PEHKOBOI'O IIIUTA JINYKOBAHOI'O HDF
IJIATOIO HA CTATUYHHWMI 3TrUH

Y mebneBiil MPOMUCIOBOCTI OCOOIUBY yBary akIeHTYIOTh Ha pO3pOOKY HOBHX MPOTPECUBHUX
IUIMTHUX MatepianiB. OCKUIbKH, 1€ CIpHs€ BUPILMICHHIO MPOOJIEM IOB’SI3aHUX 31 3pOCTAaHHIM
BapTOCTI CHPOBMHU Ta €HEPropecypciB, BUCOKMMHU €KOJOTIYHHUMH BUMOTaMH Ta MOTpeboio y
peamizanii Au3aiiHepchKuX pimens. Tak, mianpuemctBo Finsa SuperPan, BUTOTOBIIsIE CTPYKKOBY
winty (CII) nuukoBany mumrtoro Bucokoi miabHocTi (HDF). Bukopucranus HDF, sika Bonoaie
TJIQIKOI0 30BHINTHBOIO TIOBEPXHEIO, Ja€ 3MOry (opMmyBatu Oynb-sKke MOKPUTTSA Ta (OpMYyBaTH
npodibHy TOBEpXHIO MeToaoM (pesepyBanHs. 3aminuBiid ocHOBY 3 CII Ha HaTypanbHy
JepEBUHY, MO’KHA OTPUMATH MaTepiany 3 MOKpameHNMH (Hi3MKO-MEXaHIYHUMH BIIACTUBOCTSIMHU.

MeToro pocnipkeHHsa OyJ0 BU3HAUEHHS BIACTUBOCTEH peiikoBoro mura, auukoBanoro HDF
Ui AOTO0 BHKOPHCTAaHHS y MeOineBoMy BHpPOOHUITBI. OCHOBHI JOCHIDKEHHS BKIFOYAIN
pO3po0IIeHHsT KOHCTPYKLIi peiikoBoro mmuta audkoBaHoro HDF Ta BusiBIeHHS onTUMaibHHUX
CIIIBBITHOIIIEHE TOBIIWHU JIUYKIBKH Ta OCHOBH.

ITpu ekcriepuMEeHTATbHUX JOCHTIDKEHHSIX MII[HOCTI Ha CTaTHYHHMA 3rWH [2] peiKoBHiA IIUT
nuukoBanuii HDF nokazaB BUCOKI pe3ynbTaTH.
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Puc. 1 — 3anexHicTb MIITHOCTI peiiKOBOTO Puc. 2 — 3anexHicTh MIITHOCTI peiiKOBOTO
muta auukoBanoro HD npu cratnunomy 3runi  muta tnukoBaHoro HDF npu cratnunomy
BiJl TOBIIMHU OCHOBH F mpu pi3HUX TOBIIMHAX 3TUHI BiJ] TOBIIMHY JTUYKIBKH MIPH PiI3HUX

JTUYKiBKH (2, 4 Ta 6 MM), MIla ToBIMHAX ocHOBH (10, 14 Ta 18), MIla

JocnikeHHsT BKa3yloTh Ha TOTEHIIan peiikoBoro mmra JuykoBaHoro HDF sk
MEePCIIEKTUBHOTO MaTepiany Juisi MeOJieBOoro BHUpOOHMIITBA. BiH moenHye B cobi BIacTUBOCTI
MIIIHOCTI, CTIKOCTI JI0 yapiB, HU3bKOTO MOTJIMHAHHS BOJIOTH Ta TIaKOCTi moBepxHi. Kpim Toro,
BHUKOPHUCTAHHS BIIXOAIB JIEPEBUHU a00 BIXKWBAHOI JEPEBHHHM I BHUTOTOBJICHHS OCHOBHU
PENKOBOTO MIUTA CIIPUATUME PAIliOHATTEHOMY BUKOPHCTAHHIO IPUPOIHUX PECYPCIB.

Cnucok nocujiaHb
1. SuperPan by Finsa — Pexxum noctymy: https://www.finsa.com/en/fg/superpan.
2. ACTY EN 310:2003. Ilnutu nepeBUHHI. BU3HAYEHHS MOAYJS NPYKHOCTI Ta MIITHOCTI MiJ 4ac
3THHAHHS.
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