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B cmamve paccmampueaemcs ejiuidnue y2id CKJIoOHa ospaza Ha nokazameiu ceotlicme peb’OHaHCHOﬁ dpesecunbz enu.

Br16op nepeBa ecTb OHO M3 BXHEHIINX YCIOBHH B MCKYCCTBE M3TOTOBJICHHS MY3BIKAIbHBIX HHCTPY-
MeHTOB. OcoOblif HHTEpeC MacTepOB BO BCE BPEMEHA BBI3BIBAIM PE30HAHCHBIC MOPOJABI €IH. TpyAHOCTH B
MPHOOPETEHNH KaueCTBEHHOTO MaTepHaja MOJBHIalIl MacTePOB CaMUM OpaThes 3a TPYAHOE NET0 3aTrOTOBKH
MY3BIKaIbHOH npeBecunsl [1]. [Ipobnema BeIpammBaHus, COXpaHSHNS TeHO(POH A BEICOKOOIIEHMBAEMOH pe3o-
HAHCHOM el oTMeuanach He pa3 [2, 3].

Heo6xoauMocCTh 3arOTOBKH IICHHON APEBECHHBI B YCIOBHSIX POCTa MO MPEABAPUTEIHFHO BBISBICHHBIM
MOKA3aTeNsIM aKyCTHYECKUX CBOMCTB JPEBECHHBI, C yUETOM TPEOYeMBIX TaKCAI[MOHHBIX MOKa3aTellel IpeBo-
CTOS SIBIISIETCS] SKOHOMMUECKH 1IETIECO00Pa3HbIM U JUKTYET CaMO BpeMs.

Ha cBoiicTBa (opmupytomeiicss ApeBeCHHBI JEPEBHEB BIUAIOT MHOXKECTBO (PAKTOPOB, TAKUE KAK OKPY-
MKAIOIIasi Cpesia, yCIOBUS MIPOU3PACTAHMS, pelbed, KITMMATHIECKUE yCIOBHS, aHTPOIIOTEHHBIE U PYTHUE.

[To MHeHMIO pa3NUYHBIX aBTOPOB «My3bIKaJIbHEIE CIIOCOOHOCTHY» Halle (GOPMHUPYIOTCS y €I, BBIPOC-

el B TYCTBIX U BBICOKOBO3PACTHBIX JPEBOCTOSX, HA CEBEPHBIX CKJIOHAX I'OP C JOBOJIBHO CYPOBBIMHU KINMAaTHU-
YEeCKUMH yCIOBHAMH M O€ITHBIMH KaMEHHCTBIMH ITOYBAMH, I/I¢ HE O4eHb medeT conHne. [lo3nnee nccnenosa-
HUS TIOKa3aJIM BO3MOXKHOCTB ITOJYYEHHS PE30HAHCHOTO CHIPhS B PaBHUHHBIX JiecaX, B TOM 4HCJIe W Ha H30bI-
TOYHO YBIAXHEHHBIX 3eMIIsIX. Taxoke OTMedaeTcsl 0 OOJNIOTHBIX JecaX Kak MOTEHIMAIbHOM HCTOYHMKE Pe3o-
HaHCHOH JpeBecHHbI [4], uMeroniei Ooyiee y3KHe U paBHOMEPHBIE TOJUYHBIC CIIOH, POpPMHpPYIONTHECsS B Haca-
KJICHUSIX TTOBBIIIEHHON TYCTOTHI Ha JOBOJIBHO OEJHBIX MOYBaX.
JepeBbsl ¢ YHUKAIbHBIMU CBOMCTBAMM TAaKXKe BBISIBIICHBI B OBPAXHBIX YCIOBUSX POCTa [S5], A€ Yrol HakJIOHa
oBpara sIBJISICTCSI OHUM U3 OCHOBHBIX ITapaMETPOB, BIMAIONIMX HA (POPMHUpPOBAHUE KAUECTBEHHBIX MOKAa3aTe-
neit npeBecuHbl. [Ipy exeroxHoM CMbIBE TIOZOPOIHON IMOYBHI CKIOHOB OBpara BECEHHHMH TaJbIMH BOAAMH
9PO3UOHHBIN MPOILIECC YCHIUBAETCS U yBEIMUYMBACTCS Yo HAKIOHA CKIIOHA. Takue ycIoBUs yallle Ha cepeu-
HE CKJIOHA M ONM3KU K YCIIOBUSIM BBDKHBaHHUS AepeBa. [Ipy HeOONIBIINX yIiiax HAaKIOHA CKIOHA OJIbKe K TOpu-
30HTAJIPHONW MOBEPXHOCTH JHA OBpara 3Ta MOYBA OCENAcT, 00pasys OyarompusATHbIE yCIoBHsS pocrta. [Ipu
CJIOKHBIX penbedax B COUCTAHHU KPYThIX U MOJIOTUX CKIOHOB YCIIOBUSI POCTa MEHSIOTCS.

Lenp nccnenoBaHus — BBISIBICHHE 3aKOHOMEPHOCTH BIMSHUA YIJIa HaKJIOHA CKJIOHA OBpara Ha MOKasa-
TEIN CBOMCTB JIPEBECUHBI €JTH.

VY uccnenyeMbIX YUeTHBIX AE€PEBLEB IS MCCIEIOBaHUSA CBOWCTB JIPEBECHHBI OBIINM M3BJICUCHBI KEPHBI
Ha BbICOTE 1,3 M B IBYX B3aUMHO HEPIEHAUKYIISPHBIX HAIPaBIEHUAX (C-IOT U 3-BOCTOK) IO MeTonuke [6]. Ot-
BEPCTHS OT KEPHOB Ha JIEPEBE 3aMa3bIBANIIChH CaJOBBIM BapoM. [loka3aTenn pe3oHaHCHBIX CBOWCTB JPEBECHHBI
KEpHOB TOCJIe KOHIUIIMOHNPOBAHHS UCCIEAOBAINCH B TAOOPaTOPHBIX YCIOBHUAX. YTIIBI HAKIIOHA CKJIOHA OBpa-
ra Ha MeCTe NPOU3PACTaHUsI KaXI0ro AepeBa (puc. 1) 3aMepeHsl ¢ MOMOILBIO YIIOMepa ¢ TPAHCIOPTUPOM T10
cxeme, puc. 2.
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Puc. 1. YyeTHble qepeBbsi Puc. 2. Cxema npuBs3KH JiepeBa K NapaMeTpaM oBpara

B ta6n. 1 npeacraBieHbl 3HaAYSHYSI CBOMCTB JPEBECUHBI YUCTHBIX JICPEBHEB C TIPUBSI3KON yTila HAKJIIOHA
CKJIOHA OBpara.
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W3zBecTHO, UTO My4mmas ApeBecruHa, criocoOHasi Pe30OHUPOBATh, HAOMIONACTCS Y €U, U UMEET aKyCTH-
YECKYI0 KOHCTaHTY B MPOAOJIbHOM HampasieHu# Kr > 12,0 m4/(kxr-c), B paAuaabHOM HalpaBICHUU MO KepHAM
Kr > 4,0 m4/(xr-c) [6].

Tab6muua 1
XapakTepuCTUKH CBONCTB IPEBECHHBI €11
(cpenHue 3HAUEHHS KEPHOB CEBEPHOH, I0XKHOM CTOPOH 0€3 IOBEHWIHHOM 30HBI)
VYroJ HaKJIOHA CKIIOHA AxycTHdecKas KOH-
Howmep CKOpOCTh 3BYKa [InorHOCTB
OBpara OTHOCUTEJIEHO 3 CTaHTa
YYETHOTO JiepeBa FOPUBOHTANH 01, TPAJL v, M/c p, Kr/M'C K, m/(xr-c)

1 24 1627,0 412,5 4,4
2 23 1482,2 373,0 3.8
3 29 1571,6 428,4 3,7
4 43 1607,5 464,1 3,6
5 29 1424,0 431,8 34
6 46 1690,7 463.,5 3,6
7 27 1717,0 355,2 4,8
8 39 1377,8 4873 2,1
9 32 1609,9 489,5 3,1
10 44 1413,3 4733 3,0
11 29 1430,9 434,1 32
12 36 15344 468,4 3,0

I'paduku 3aBrcHMOCTEH aKyCTHUECKUX IOKa3aTelield CBOMCTB APEBECUHBI OT YIJIa HAaKJIOHA CKIIOHA OB-
para IpuBeCHBI Ha pUC. 4 U NIPEJICTABIICHBI 0011l hopMyIol (2), mapaMeTphl MPUBEICHBI B Ta0J. 2.

y=a-a’-exp(-c-a)+d ()
Ta6nuna 2
[Tapametps! popmyisl (2)
Moxasarem [TapameTpbl Koppensauus
a b c d r

p, Kr/M 5,6852203 1,6224111 0,039056908 3,5379026 0,74
v, M/C -2,9166708 2,1051433 0,061219713 2117,8899 0,23
K, m*/(xr-c) 0,039644766 1,8468824 0,047169046 8,705919 0,62

Jlyuniast 3aBUCHMOCTB C YTJIOM HaKIJIOHA CKJIOHA OoBpara HaOronaeTcs y miotHoctH (puc. 3). C yBemnu-
YEHUEM YTIJIa HAKJIOHA CKJIOHA OBpara IJIOTHOCTh YBEIHUUBACTCS, a aKyCTHUECKass KOHCTAHTa UMEET B3auMO-
00paTHBIA XapakTep U3MEHEHHs. 3HAUCHUSI CKOPOCTH pacrpocTpaHeHus Y3B mmeroT Gonbmioit pa3dpoc. Be-
POSATHO, TIPH 3HAYUTEIFHOM YBEJIMYCHIH yTIIa HAKJIOHA CKJIOHA TI0YBA CHJIBHO OEIHEeT, M IPH HEXBATKE MMUTA-
HUS POCT JIepeBa 3aMeIISICTCS, B CBS3H C UYeM IUTOTHOCTH YBEIMYMBACTCS, a aKyCTHUSCKast KOHCTaHTa CHIDKa-
erca. B Hambonee mNHUTaTENBHBIX, OJIATONPHSTHBIX YCIOBHSAX pOCTa JepeBa aKyCTHUECKass KOHCTAaHTa,
a CJIeI0BATEIIFHO PE30HAHCHBIC CBOMCTBA JPEBECHHBI YBEITHIUBAIOTCS.

$=36.19918853 §=0.53121485
r=10.74293345 r=0.62026924
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Puc. 3. Bausinue yrijia HAKJ10Ha CKJIOHA HA IUVIOTHOCTD (2) M AKYCTHYECKYI0 KOHCTaHTY (0)

BriBoabl: [l OLIGHKH PE30HAHCHBIX CBOICTB JPEBECHHBI €M B YCIOBHSIX OBpara HeoOXOAMMO HC-
HOJIb30BaTh aKyCTHYECKYI0 KOHCTAHTy, KaKk HauOojee aJeKBAaTHYIO M3 IMOKa3aTeleH, yIWTHIBAIOMIECH IIIOT-
HOCTb JIPEBECHHBI, Ha KOTOPYIO B HAUOOJIBILEH CTENIEHH BIUAET YTol HAKJIOHA CKIIOHA.

INomxy4eHHble (OPMyYIIBI 3aBUCUMOCTH MO3BOJISIOT YUECTh pesibeth) MECTHOCTH IPH OTOOPE PE30HAHCHO-
IO CBIPbS, a TAKXKE YIPaBIATh KaueCTBOM HACAKICHUS C MOMEHTA IIOCAJKU B IIPOLiECCE KYJIBTYpHOIO BbIpa-
LIMBaHU B yCIOBUSIX OBpara.
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SMALL SCALE DEBARKING EXPERIMENT
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Strength, proportionality limit and relaxation time of beech wood debarking process are considered in the article as random
variables. The direction of shear load and moisture content were significant, while time of felling during growing season were
not significant factors.

Bark differs from wood in its structure and properties. This is the main reason for wood debarking at the
beginning of many technologies. The wood-working companies try to debark wood as easy as possible. The
consumption of energy and adhesion limit the process. Also the proportionality limit and relaxation time de-
termine the way of debarking. On the other hand bark should keep its position on living tree as much as possi-
ble, bark is safety tissue. Therefore foresters expect good adhesion of bark on wood during thinning of forests.
The wood debarking process occurs mainly in cambium and also in phloem. The strength of cambium can be
overcome in different directions. The most common shear strengths covered in debarking process are in longi-
tudinal and tangential directions and it is believed that these two directions are main directions of strength.
Cambium is formed by living cells and its products are sapwood and phloem (Cunderlik and Vilkovsky 2015).
Both of them are involved in water transport processes in living tree and they are saturated with water. After
felling, water evaporates and it is possible that weaker bonds between secondary water molecules are replaced
by stronger ones between primary molecules and —OH groups in cambium cell walls. The season from March
to October is recommended for beech felling in Slovakia, or otherwise it is recommended its fast processing
for three weeks at most (Reginac et al. 1991).

The aim is evaluation of direction, moisture content and felling season impact on strength, proportional-
ity limit and relaxation time during beech debarking process realized on small specimens.

Small scale experiment was designed to find the proportionality limit and strength during debarking.
The disk samples were cut form breast height of three trunks in the beginning of April and July. The trunk di-
ameter was more than 30cm. The specimens’ dimensions were 3cm in longitudinal 3cm in radial and 9cm in
radial directions. The specimen’s were free of defects. The area was divided to two symmetric parts to obtain
pair specimens for moisture content experiment. Thus loaded area was 1.5x3cm”. It is supposed that first level
of moisture content was near the saturation, while second level was obtained after three months of condition-
ing in conditioning chamber with temperature of 20°C and relative humidity of 65%. The constant speed of
loading jaws of 3mm/min was applied on beech specimens with bark in the area of cambium. The force was
parallel in plane. The half of the specimen number was loaded in longitudinal direction the other half in tangen-
tial one. The specimen response on shear loading was recorded in time every second until strength was overcome.
The total number of specimens was 60 as we expected random character of quantities. The data was processed in
MS Excel. The course of loading should be divided into two parts, during the first part Hook’s law is obeyed and
during the second one the evaluation procedure resides in solution of partial differential equation:

_mo*t ot
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where 7 is shear stress, t is time of loading, the ratio " is relaxation time.
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