








BnusiHMe NoBEpPXHOCTEN...

MHHOBaLMOHHbIE 3KOJIOrMYEeCKU YUCTbIe TEXHOJOMUM...

MMOBEPXHOCTEH OMBITHOTO 00pasla, U U3MepsTh 10-
BEPXHOCTHYIO BIaKHOCTS [5, 6].

[InoTHOCTE MOTOKA BIAaru g OMpeneiseTcss Kak
KOJIMYECTBO BOJIBI, YAISIEMOE B €IMHUILY BPEMEHU
C €IMHUYHOH MmoBepxHOCTH oOpasua. Ilpu cHmxe-
HUU BJIAXXHOCTHU CTPYKTYpa JPEBECHUHBI BCIEICTBUE
YCYILIKH U BO3JEUCTBHSI TOPAYETO BO3/yXa, B OTIINUNE
OT MHOTUX KallWJUIAPHO-TIOPUCTHIX TEJ, CYILIECTBEH-
HO M3MeHsAeTcs. B pesynbrare cymkn Hen30exHO
HCKa)KaIOTCSl pa3Mepbl, BHEIIHUI BUJ U B3aUMHOE
pacnoyokKeHHe aHaTOMHUYECKHX DJIEMEHTOB JpeBe-
cuHbl. TakuM 00pa3oM, BoJa MpH CYLIKE yAAISEeTCs
C MIOBEPXHOCTH JPEBECHHBI, COCTOSIHUE KOTOPOH (a
CJIEJOBATEIBHO, U XapaKTEPUCTHKHU) HEIPEPHIBHO
H3MEHSEeTCsl.

Ha puc. 1 nmokaszan oguH U TOT k€ y4acTOK IO-
BEPXHOCTH 00pa3ua 13 JpEeBECHHbI Jy0a TONMHON
2 MM ¥ mwHpuHON 50 MM 10 M MOCJE CYUIKH MpHU

KOMHAaTHOM Temneparype. Kak BuaHO U3 pHCyHKa,
B Pe3yJIbTaTe CYILIKH TEKCTYpa JPEBECHHbI 3aMETHO
n3MeHunack. O4eBUIHO, YTO NOZOOHBIC U3MEHEHHUS
HUMEIOT MECTO TPH CYLIKE JIIOOBIX ITHIIOMATEPHAIIOB.

Pesynbrarsl Mccie0BaHU KUHETUKH U JUHA-
MHUKHU CYIIKH C MOMOIIBIO CAMBIX COBPEMEHHBIX
METO/IOB, HAIPUMEP KOMIIBIOTEPHON TOMOTpaduH,
Tak)Ke Jal0T OCHOBAHUS I0Jlararb, YTO B JPEBECH-
HE, 0COOCHHO B €€ MMOBEPXHOCTHBIX CIIOAX B XOJ€
polecca MPOUCXOAST CYIIECTBEHHbIE U3MECHEHHUS.
B pabore [7] ¢ TOMOIIBIO KOMITBIOTEPHOTO TOMO-
rpacda nonydeHsl KPUBBIC PACHPEACICHUS BIaXKHO-
CTH 110 TOJIIMHE COCHOBOTO 00pa3iia Ha pa3InIHbIX
JTanax ero HU3KOTEeMIEepaTypHoi cymku. Bricokas
paspemaromnias criocoOHOCTb MPHOOPa Jajia BO3MOXK-
HOCTb OIPEIEIUTh BIAKHOCTD B CJIOSIX TOJILUHOM J10
13 mMxMm (puc. 2). Pesynbrarel 00paOOTKH 3TUX KPH-
BBIX, IPUBE/ICHHBIC HA ATOM K€ PUCYHKE, [TO3BOJISIOT

Puc. 1. BHemnuii Buj o6pasiia u3 ApeBecHHbI 1yda 10 (ClieBa) u mocie (Crpasa) CyuKu
Fig. 1. Appearance of a sample from oak wood to (left) and after (right) drying
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Puc. 2. Pacnipenenenne BIaKHOCTH 110 TOJNIIMHE COCHOBOTO 00pa3iia IIpH HU3KOTEMIIEPaTypHOH CyIIKe (cieBa), KpUBbIe N3MEHEHHS
BIIXHOCTH Ha PAa3IMYHON ITyOuHe 1 MUKpOQoTOrpadus IOBEpXHOCTH 00pasia (crpasa)
Fig. 2. The distribution of moisture over the thickness of a pine sample at low-temperature drying (left), curves of changes in humidity

at various depths and a micrograph of its surface (right)
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MHHOBaLMOHHbIE 3KOJI0rMYEeCKU YACTbIE TEXHOJIOTUMW...

BnusiHME NOBEPXHOCTEN...

3aKIIIOYUTh, YTO HEECTECTBEHHOE U3MEHEHHE BIIaXK-
HOCTH ITOBEPXHOCTHOTO CJIOS MOTYT OBITH CBSI3aHBI
TOJIBKO C HCKaKEHHEM CTPYKTYpbI 3Toro cios. [loa-
TBEPXKJICHHE 3TOTO MTPEJIOKEHUS MOKHO BUJCTh Ha
Mukpodororpaduu (cMm. puc. 2, cripasa). HapyxHbie
KJIETKH, TOCTENIEHHO BBICHIXas, A€(OPMHUPYIOTCS, KaK
[IPaBUJIO, HEPABHOMEPHO, YTO U IIPUBOAUT K U3MEHE-
HUSIM B CTPYKTYpE IOBEPXHOCTHBIX CJIOEB 00pa3LoB
npesecusl [8]. [IpruMepHO To ke caMoe MPOUCXOANUT
B MOBEPXHOCTHBIX CIIOSIX NMUJIOMAaTEpPHaIOB U 3a-
TOTOBOK, KOTOpBIE MPEABAPUTEIBHO MOIBEPraiach
3HAYUTEIILHBIM MEXaHUYECKUM BO3ICHCTBUSIM B IIPO-
Liecce PACIMIIOBKH, IPH UX CYIIKE B IPOMBILIUICHHBIX
CYIIMIBHBIX Kamepax. [laxe npu HeOOIbILIOM YBEIH-
YEHUHU Ha MPOJOJIBHBIX Cpe3ax JIlodoro odpasua u3
JIPEBECUHBI XOPOILIO BUIHO, YTO €r0 TIOBEPXHOCTHBIE
CJIOM COCTOAT KaK U3 LIEJbIX, TaK M MOBPEXKICHHBIX
B Pa3JIMYHOMN CTETEHU KIIETOK.

IpeBecrHa SBISIETCS KaNMJIISPHO-TIOPUCTHIM
TEJIOM, IOPUCTOCTh KOTOPOTO XapaKTEPU3yeTCsl OT-
HOCHTEJILHBIM 00bEMOM MYCTOT IPH HYJIEBOH BIIaX-
HOCTH. {711 OTE€YECTBEHHBIX MOPOJ €€ BEINYMHA
konebnercs B npenenax 40...77 % [9]. B nponecce
CYIIKH JIpeBECUHBI BOJA B BUJIE KHUIKOCTH U Mapa Ie-
pemeInaeTcs o KanwuisipaM U3 BHYTPEHHHUX CIIOEB
K MOBEPXHOCTH, C KOTOPOH yAaJsAEeTCs B pe3yabTare
BiarooOMeHa. KomnuecTBo 1 pasMepsl KaluuisipoB
B IpEBECHHE JAHHOU MOPOABI 3aBUCSAT OT €€ IMIIOTHO-
ctu. Ha puc. 3 B kauecTBe npuMepa MprBe/IeHbI 3aBU-
CHMOCTH OTHOCHUTEIBEHOTO 00beMa Mop (KarnuuisipoB)
OT UX JMaMETPOB B IPEBECHHE TOMOJIS ¢ HU3KOH H
BBICOKOM TNIOTHOCTHIO [ 10]. 13 rpaduka BuaHO, 4TO
YeM IUIOTHEE JIPEBECHHA, TEM MEHBIIIE THaMETPhI €€
KanuuigpoB. Ha oCHOBaHMHU 3TOT0 MOXKHO 3aKJItO-
YHTBh, YTO IJIOTHOCTh JPEBECHHBI IOJDKHA BIUSTH Ha
XapakTep BIarooOMeHa MpH CyLIKE.
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Puc. 3. Pacnpenenenne nop mno AuaMeTpam B APEBECHHE TOMOIS
C HU3KOH U BBICOKOM INIOTHOCTBIO

Fig. 3. Pore distribution by diameter in poplar wood with low
and high density

Pe3ynbTaThl U 06CYXAEHME

ITo aHanmoruu ¢ TEMI00OMEHOM WHTEHCHBHOCTD
BIIaro0OMEHa MPUHATO OMPEACIATh MO OTHOIIE-
HHUIO KO BCEU IUIOIIAU MOBEPXHOCTH COXHYIIETO
MaTepuana. B peasbHOCTH UCHAPEHUE BOABI TPU
CYIIIKE MPOUCXOTUT TOJIBKO C MCHHCKOB KallMJLIsI-
POB, BBIXOJSINUX HAa MOBEPXHOCTh JPEeBEeCHHBI. X
OTHOCHTEINIbHAS CyMMapHas Iiomas S, KoTopas
CYIIIECTBEHHO MEHBIIIE TUTOIIATH MOBEPXHOCTH COX-
HYIIEro MaTepuaina, MOXeT OBbITh paccuuTaHa Mo
crenyroei popmye:

_ 0, OOIuHOBPG
: I_KB(uH.H _unos)

; @)

rae Kg — koapduunent o6beMHol ycymku
JPEBECHUHBI,
Uy . — TIPEeIl HACBIIICHUS KJICTOYHBIX CTEHOK.
Kpussie Ha puc. 4, mocTpoeHHble 110 Gopmyse (2),
WUTIOCTPUPYIOT BIMSHUE BIAXHOCTH Ha BEIUYUHY
peanbHOM IITOIa A1 HCIaPEHUS TIPH CYIIKE JPEBECH-
HBI COCHBI 1 1y0a. OKa3anock, 4To IpH BIaKHOCTH,
PpaBHOH NpezeTy HACHILECHHS KJIETOUYHBIX CTCHOK, JJISI
JPEBECHHBI Jy0a 3Ta Iionans cocrasiser 17,2 %
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Puc. 4. 3aBUCUMOCTb OTHOCUTEIILHOU IJIOMIAN UCIIAPEHUS C
TIOBEPXHOCTH IPEBECHHBI COCHBI U y0a OT BIaKHOCTH

Fig. 4. Dependence of the relative area of evaporation from the
surface of pine and oak wood from humidity

OT TUIOIIAZH MOBEPXHOCTH TOCKU HIIM 3arOTOBKH,
JUTSL TpeBECUHBI COCHBI — 12,6 %. OueBuIHO, YTO
CHIKEHHE TIOBEPXHOCTHOHW BIIa)KHOCTH BEJET K
YMEHBIICHHIO 3TOH IJIOIAAHN U, KaK CIEICTBUE, K 13-
MEHEHHIO XapaKTepa BjIaroooMeHa. 3Hasi 0a3uCHYHO
IJIOTHOCTH U KOA(P(GUIUEHTH 00bEMHON yCYIIKH,
HECJIOKHO TONYYUTh aHAJIOTHYHBIC 3aBUCHMOCTH
JUTSL IPEBECUHBI JIPYTUX MOPO/I.
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BbiBOAbI

[Tomy4eHHbIe pe3yibTaThl TO3BOJISIIOT 3aKITIOUHUTH,
YTO IPY ONMUCAHUHU BIarooOMeHa B IpoIiecce HU3KO-
TEMIIEpaTyPHON CYIIKH HEOOXOANMO YUHUTHIBATH HE
TOJIBKO TIapaMeTphl CYIIMIBHOTO areHTa, HO U IOoKa-
3aTe’H PU3MYECKUX CBOMCTB JPEBECHHBL: 0a3HCHYIO
IUIOTHOCTH U KO3 uuueHT o0beMHON ycymku. B
JabHEeHIIeM HOBBIC JJaHHbBIE OyIyT MCIOIb30BaHBI
[IPY HAXOXKJICHUH K03(h(PULIMEHTOB BIIarooOMeHa Ipu
HU3KOTEMIIEpaTyPHOH CYILIKE IPEBECHHBI Pa3JINUHbIX
HOpPOL.
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MHHOBaLMOHHbIE 3KOJI0rMYEeCKU YACTbIE TEXHOJIOTUMW... BnusHwue I'IOBerHOCTeVI...

EFFECT OF SURFACE MOISTURE CONTENT ON EXTERNAL MASS
EXCHANGE AT LOW-TEMPERATURE WOOD DRYING

N.V. Skuratov
BMSTU (Mytishchi branch), 1 st. Institutskaya, 141005, Mytischi, Moscow reg., Russia

skuratov@mgul.ac.ru

At the process of low-temperature drying, water movement from the inside to the wood surface occurs mainly
At the process of low-temperature drying, water movement from the inside to the wood surface occurs mainly
under action of moisture gradient. The intensity of moisture removal from wood surface layers is determined by
the conditions of its interaction with the drying agent. When drying the change in sizes, appearance and relative
location of wood anatomical elements occur. Numerous studies in which modern methods of computed tomography
and fluoroscopy have been used have shown that the greatest changes at drying occur in wood surface layers that
are in direct contact with the drying agent. When mechanical treatment of wood occurs, a significant portion of
surface cells are damaged in various degrees. During wood drying process both whole and damaged outer cells
are deformed due to shrinkage. Diameters of microcapillaries in their walls gradually decrease. Accordingly, the
total area of the capillary menisci from which water evaporates is reduced. In turn this leads to the change in the
conditions of moisture exchange. In this paper it is shown that the intensity of moisture exchange depends not
only on the air parameters, but also on the physical properties of wood: the basis density and the volume shrinkage
coefficient. Dependences of the relative area of evaporation from the surface of pine and oak wood on moisture
content are given. The obtained data will be used when determining the moisture exchange coefficients for low-
temperature drying of wood of different species.

Keywords: wood drying, moisture exchange, surface moisture content, wood basis density
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sushke drevesiny [Effect of surface moisture content on external mass exchange at low-temperature wood drying].
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KoMno3nuyuoHHble MaTepuasnbl U3 OTXOO0B...

MHHOBaL,MOHHbIE 3KOJIOrMYeCKU YUCTbIe TEXHOJIOMUM...

VJK 678.01 DOI: 10.18698/2542-1468-2017-4-83-88

KOMNO3ULUNOHHBIE MATEPUAJIbI U3 OTXOA0B
METAIJIN3UPOBAHHOW BYMAIU HA TEPMOMJIACTUYMHOM
CBA3VIOLLEM

A.IO. I'pankun, A.H. 3apyouna, A.C. CaBunkuii, A.A. llleBasikoB
MI'TY um. H.D. bBaymana (Mertunmsckuit pumman), 141005, MockoBckast odnactb, I. Mprtimy, yi. 1-1 MHeTHTyTCKAs, 1. |
grankin@mgul.ac.ru

OTXOZBI SABIISIOTCS ICTIIEBBIM CHIPEEBBIM PECYPCOM U TTO3BOJISIIOT HCHOIB30BAaTh NX TTOBTOPHO B OCHOBHOM TIPOH3-
BOJICTBE WJIM B NTPOU3BOJCTBE 0OOUHON npoaykuuu. C yBeanueHneM 00beMOB MPOM3BOCTBA METAIUIM3UPOBaH-
HOI OyMaru MOsIBUJICSI HOBBIW crienn(puIecKuil BUJi OyMakKHBIX OTXOJ0B — OTXOZbI METAJIM3UPOBAHHON OyMaru.
B Hacrosiiiei crarbe MPUBEICHBI PE3YIBbTAThl HCCIIEI0BAHUS 110 TOTYyYCHHIO INIMTHBIX MAaTEPHUAIIOB C UCIIOJIB30Ba-
HHMEM OTXOZIOB IPOM3BOAICTBA OyMaru, MeTaJlIM3UPOBAHHON ATIOMUHUEM, KaK HAIlOIHUTEJS U OTXOO0B U3 MOJIHA-
THJICHOBOH IUIEHKH KaK CBsI3yIoNIero. B kauecTBe HaOMHUTEIS yIOTPEOIISUTH OTXO/IBI METAIM3UPOBaHHON Oyma-
ru mapku Metalvac E HWS, usmensuennoit 1o pasmepa 20 x 4 X 0,059 mm. B xadectBe ChIpbs UIsl CBS3YIOIIECTO
HCTIONB30BAIM OTXOMbI TIOJIMATHIICHOBO TUICHKH, H3MENBIEHHOH 10 cpeaHero pasmepa 10 x 4 x 0,01 mm. Hopma
pacxozia CBS3YIOIIEro BO BCeX IKCHepUMEeHTax Oblia 3adukcupoBaHa Ha yposHe 20 % OT Macchl HAOMHUTENS. 3a
OKOHYaHHE Mpolecca MPecCcoBaHms IPHHUMAIN BPeMs TOCTHKCHHS TeMIIeparyphl B 1ieHTpe oOpukera 150 °C. Ana-
JIM3 TIOTYYEHHBIX JAHHBIX MOKa3all, YTO 3aBUCHMOCTb BPEMEHH MPECCOBAHMS OT INIOTHOCTH 00pasiia MpH MPOuHX
PaBHBIX YCIIOBHSIX MPAKTUUECKH OJM3Ka K JIMHEHHOH. [IpuBeieHbl Takke pe3yabTaThl H3ydeHHs (U3UKO-MeXaH!-
YECKHX CBOICTB MOJIYYEHHBIX 00pa3oB. [IpoBeieHHbIC HCCIICI0BAHNUS TO3BOJISIOT CICIIATh BHIBOJ O BO3MOKHOCTH
yNnoTpeOeIIeH s OTXOJJ0B IIPOM3BOJICTBA METAJUIM3UPOBAHHON OyMaru uis MoJIy4eHUst KOMIIO3UIIMOHHBIX MaTepHa-
JIOB Ha TEPMOIUTACTUYHOM CBSI3YIOIIEM. DTH MaTepUalIbl MOTYT HPUMEHSTHCS B PA3TMYHBIX 00JIACTSIX IIPOMBIIIIICH-
HOCTH KaK TEIUIO- U 3BYKOU30JISILIHOHHBIC MM KOHCTPYKLHOHHBIE. KpoMe TOro, H3rOTOBJICHHBIE C HCIIOIb30BAHHEM
METaIM3UPOBAHHBIX OyMar IUIMTHI MOTYT 00J1aJIaTh 0COOBIMH JIEKTPOMArHUTHBIMU CBOHCTBAMH, YTO IO3BOJIUT
pacIIMpHUTh 00JIACTh X IIPUMEHEHHUS (HAIpUMep, CO3JaHUe 3allIUTHOTO CJIOS, TIPETISITCTBYIOIIET0 TPOHNKHOBEHHIO
paanoBoiH). IToaTOMY HCClIeIOBaHUS B TaHHOM HAIPABICHHUH SBISIOTCS NEPCIIEKTUBHBIMU U OYyT IIPOIOIKEHBL.
KiroueBble €j10Ba: METAUIM3UPOBAHHAs Oymara, OyMasKHBIC OTXOJIbI, OTXOJbI TEPMOILIACTOB, TEPMOILIACTHYHOE
CBSI3yIOIIIee, KOMITO3HUIOHHBIE MaTepHaJIbl, IIIOCKOE TPECCOBAHNE

Cceplika aisa nurupoanus: I'pankun A.1O., 3apybuna A.H., Casunkuit A.C., lllesnsixoB A.A. Kommno3uunon-
HBIE MaTepHaIbl U3 OTXO/I0B METAJUIM3HPOBAHHOM OyMarn Ha TepMOILIACTHYHOM CBsi3yromieM // JIecHo! BeCTHUK /
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1_ [poOrniemMa UCIIONB30BaHMs M IEPePabOTKH OTXO/IOB
A npousBozacTBa B HAaIllM THU KpailHe akTyaljbHa.
OTX0/1b! ABJISAIOTCA JIEIEBBIMU CHIPHEBBIMU peECypCa-
MU U TO3BOJISIIOT TIPOU3BOAUTENIO HCIIOIb30BaTh UX
[TIOBTOPHO B OCHOBHOM IPOM3BOACTBE WIJIM B IIPOU3-
BOZICTBE MOOOYHON MPOAYKIIMH, YTO TOBBIIIACT KO-
HOMMYECKHE [TOKa3aTesIy npeanpusaTus. BoamMoxHocTh
BTOPHYHOM MepepadoOTKN NUMeeT OOJBbIIOE 3HAUCHUE 1
JUISL 3aLLUTBI OKPY>KAOLLEH Cpebl OT 3arps3HEHUN B
menoMm [1-3].

OcTaHOBHMCS Ha UCIIOJIB30BAHUH OyMa’>KHBIX
OTXOZIOB (MaKyNnaTypbl) U OTXOAOB TEPMOILIACTOB
(monuaTHIIeHa, OJUIIPONIJIEHA U T. 11.).

BymakHble OTXO/BI B Kau€CTBE BTOPUYHOTO ChI-
pbsl HAXOJAT IIMPOKOE MPUMEHEHNE, B YaCTHOCTH,
JUIs1 BRIpaOOTKHU OTIpe/ieIieHHOTO BUaa Oymaru, Kap-
TOHA, CAHUTAPHO-TUTUEHUYECKUX U3JEIuH, JIpe-
BECHO-BOJIOKHHUCTBIX TUIMT, 3KOBAThl, KPOBEJIBHBIX
MaTepUajoB U Pa3IMYHBIX OyMa)KHO-TTOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTepuanoB [4—6]. Takxke uH-
TEPECHBI UCCIICOBAHUS TI0 TIPOU3BOACTBY OyMaxk-
HO-TIOJIMMEPHBIX TUTUT, B KOTOPBIX Pa3InYHbIC BH/IbI
OyMa)kKHBIX OTXOJIOB MCIOJNB3YIOTCS B KauecTBE Ha-
MTOJTHUTETIS], @ OTXO/IbI TEPMOIUIACTOB (MOJIMATUIICHA,

MIOJIUTIPOITAIICHA | JIP.) — B KaueCTBE TEPMOILIACTHU-
YECKOTO CBSI3yroIero [7-9].

C yBenuueHreM 00bEMOB IPOHU3BOJICTBA METaJ-
JIN3UPOBAHHOMN OyMaru MosiBUJICS HOBBIH BT OyMaxk-
HBIX OTXOJIOB — OTXOJIbI METAJUTM3UPOBAHHOMN OyMa-
T'Y, KOTOPBIE U3-32 CBOUX CIEIU(PUUYESCKIX CBOHCTB
IOKa HE HAXOMAT IPUMEHeHUs. Memaniusupoeannas
Oymaea — 310 Oymara, Ha TIOBEPXHOCTb KOTOPOH ¢
ofHOH 00 ¢ 00enX CTOPOH HAHOCUTCSI TOHKHH CIION
MeTauia Wik MeTajutndeckor Gonbru. OHa J0BOJb-
HO 4acTO UCIOIb3yeTcs B Moaurpaduu, 0COOCHHO
[P MIPOU3BOJICTBE HAPYKHOM PEKIAMBbI, STUKETOK
JUTSL QJTKOTOJILHOM MPOAYKIIMHU, YIAKOBOK KOCMETH-
YECKHUX U Map(QIOMEPHBIX U3JIEIHMA, MPU YIAKOBKE
TabauHbIX M3neauil. [{ns mpousBoaCTBa METAILIU-
3UPOBAaHHOW OyMaru MPUMEHSIOT TPU OCHOBHBIX
croco0a: BakyyMHYIO METaJLTH3aIHI0, TAMHUHUPOBA-
HUE ¥ MeTaJUIN3aluIo iepeHocoM. Hanbomee yacto
MPUMEHSICTCST BAKYyMHas METaJLTU3allusl, KOTia Ha
MOJITOTOBJICHHYO OyMary MmyTeM HallbUICHUs HaHO-
CUTCSI TOHYAUIITNA METAJUTUYECKUM CITON B BBICOKOM
BaKyyMe. 3aTeM MOBEPX METAJUTM3UPOBAHHOTO CJIOS
HaHOCHUTCSI JIAKOBOE TOKpbITHE. biaroxaps sTomy
METaJUTU3UPOBAHHBIN MaTepuall MPUOOpeTaeT CTOM-
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KOCTh K uctupanuto. Kpome Toro, 1akoBslil cioit
MTO3BOJISIET HAHOCUTh CTOMKOE M300paKeHNe U TPH-
JlaBaTh NpUBJIEKaTENbHbINA BUI u3aenusm [10].

B nocneaue rojpl MOsSBUIIOCHE MHOTO PadoT, 1o-
CBSIIIICHHBIX BO3MOXXHOCTH TIOTYYCHUST KOMITO3HUIIH-
OHHBIX MaTepUaIOB Ha TEPMOIUIACTUYHOM CBSI3YIO-
weM [1, 2, 11-16]. B kauecTBe CBsI3yIOIIET0 B HUX
HCMOJB3YIOTCSl U3MEJIBYCHHBIC OTXOAbl TEPMOILIA-
CTOB, TAKUX KaK MOJUATUJICH, ITOJUIIPOTIFIEH U JIp.
HanonHuTenem B Takux Marepraiax MOTYT CITY)KUTh
M3MEJIBYCHHBIC APEBECHBIC, OyMaKHBIE OTXOMbBI HITU
JIpyrue opraHn4ecKue 1 HeOpraHnueckue Marepua-
nel. Bo Bcex paborax oTMedaeTcs NepCreKTUBHOCTh
HCIIOJIb30BaHUS TAKUX MaTePUajIOB B CTPOUTEILCTBE
U JPYTUX OTPACIISX MPOMBIIIEHHOCTH.

B nacroseil ctaTbe npUBOASITCS PE3yNbTaThl
HCCIEI0BAHNUS 110 MOTYUYEHUIO IUTUTHBIX MaTepUaIoB
C UCTIOJIB30BAaHUEM OTXOJIOB ITPOU3BOJICTBA OyMart,
METaJUIU3UPOBAHHON aJIIOMUHHUEM, KaK HAMOJHU-
TENs U OTXOJ0B U3 MOJUAITUICHOBOU IJIEHKU KaK
CBSI3YIOLLETO.

B kauecTBe HanmomHUTENS YHOTPEOISITH OTXOJIBI
OyMaru, MeTaJLTI3UPOBAHHOW aATFOMUHHEM METOIOM
BakyyMHOM MeTamu3zauuu. OTX0bl METAILTU3UPO-
BaHHOH Oymaru mapku Metalvac E HWS noxyuenst
ot npeanpustus-uzroroputenas AO «['anuneo Ha-
HOTEX» U UMEIOT CJIEAYIOIINE CBOMCTBA: TOMIIHMHA
0,059 MM; TIOTHOCTL Oymaru 68 1/M?; MJIOTHOCTH
HanbuieHus amromunns 0,1 r/M2. J{ist uenonbs30Banus
OTXOJIOB METAJLTU3UPOBAHHOW OyMaru B KaueCcTBE Ha-
TIOJTHUTEJIS UX U3MENTBIAIN B O(PUCHOM YHUUTOXKHTEIE
oymaru (mpenepe) mapku HSM 102.2. [Tony4eHnsie
yacTuibl uMenu pazmepsl 20x4x0,059 mm. OTtHOCH-
TeJIbHAs BIAXKHOCTh U3MEIBUCHHBIX OTXOMIOB Mepe.
peccoBaHueM cocTaBisuia 5 %.

B xadecTBe ChIpbs IS CBA3YOIIETO YIIOTPEONISIIH
OTXOJIbI MOJTUATUIICHOBOW IJICHKU 0€3 mpeIBapHu-
TEeNbHON COPTUPOBKH MO BHAAM U Mapkam. Ilnen-
Ky M3MeJIbuajii Ha APOOUIIKE POTOPHOTO THIIA JJIS
miactMacc Mapku UIIP-150 ¢ quamerpom sueek
kanuOpyromieit pemerku 10 mM. [TonydeHnble yacTu-
LBl IOJIMATUIICHA UMETTH cpefHue pasMepsl (10 + 5) X
X (4+1)x(0,01+0,001) mm. Hopma pacxomoB cBsizy-
FOLIIETO BO BCEX AKCIIEPUMEHTAX ObLIa 3a()UKCHPOBAHA
Ha ypoBHe 20 % OT Macchl HATOTHUTEIS.

[IpeccoBanne mpoBOAUIN HA DKCIECPUMEHTAIb-
HO yCTaHOBKe, pa3pa00TaHHOM Il UCCIICAOBAHUS
MIpOLIeCcCca rOPsiuero MpecCoOBAHUS IUPOKOTO CIIEKTPa
KOMIIO3UITMOHHBIX MaTepuanoB [17, 18]. YcranoBka
co3/laHa Ha 0a3e MMEIOMIEroCs THAPABINYECKOTO
Tpecca U MO3BOJISIET PEryIUPOBaTh, U3MEPSTH U pe-
TUCTPHUPOBATh MapaMETPhl SKCIIEPUMEHTA B CIIETY-
IOIIUX JMATa30HaX:

— TeMIIeparypy HarpeBaTeIbHbIX ILUTUT padouero
ydactka — o1 20 10 220 °C;

— TEMIIepaTypy HCClIeyeMoro oopasia — OT
20 mo 220 °C;

— Harpy3Ky Ha UCCIeAyeMblii o0paseln — OT
0,01 mo 2,5 MIla;

— M3MEHEHHUE TONIMHBI HCCIEAYeMOro o0pasma —
ot 0,12 10 0,005 M;

— CKOPOCTH J1e(hOPMUPOBAHHS UCCIIELyEMOT0 00-
pasua — ot 0,001 g0 0,025 m/c.

Pa3smepst uccnemyemoro oopasua 0,3 x 0,3 m.

Jist perucTpanyy TeMIepaTypsl B TE4EHHE BCETO
Ipolecca MPecCOBaHUsS 3aKJIaAbIBAIN TEPMOIIAPHI
Ha BEepXHEH M HWKHEH MOBEPXHOCTH U IO LEHTY
Opuxkera. B mporecce Bcex 3KCIIEpUMEHTOB TEMIIe-
parypa T npecca cocrapisiia 200 °C, naBieHue
npeccoBanus 2,5 MIla, uatepBai u3MepeHus: TeM-
neparypsl 15 c.

bpuker nis mpoBeneHust sKcrepumMenTa Gop-
MHUPOBAJH cleAyromuM o0pasom. Hanonuutens co
CBSI3YIOIINM, CMELIMBAIN BPYUHYIO B HEOOXOJMMBIX
MIPOTIOPLHUSX, CMECh PABHOMEPHO 3aChIIaJIN B CIICLIU-
anpHyto hopmy pazmepom 0,30 x 0,30 M, ycTaHOBIIEH-
HYIO Ha JJaTyHHOM nofiione pazmepom 0,32 x 0,32 m,
C IPOKJIAJIKOW U3 MOMU3TWIICHTEpe(TanaTHOM mIeH-
KU U YJIO)KEHHBIMH Ha Hee TEPMOIIapoii AJis u3mepe-
HUS TEMIIEPaTyphl B LIEHTPE HIKHEH MOBEPXHOCTH
OpHKeTa U AUCTAaHIMOHHBIMHU POKJIaAKaMu. B ieHTp
c(hOpPMUPOBAHHOTO MAKETa YEPEe3 CIeLUATBHBIN BbI-
pe3 B hopMe ycTaHaBIUBAIN BTOPYIO TEPMONAPY A
HM3MEHEHUS TEMIIepPaTyphl B LIEHTpe OpUKeTa, Ioce
Yero MakKeT MOANPECCOBBIBAIIH.

[Tocne mognpeccoBku GopMy CHUMaIU, Ha OpH-
KET TOCIIEA0BaTEIbHO YKIabIBAIN TEpMONapy JUist
H3MEPEHUsI TEMITEPATyphl B LICHTPE BEPXHEH MOBEPX-
HOCTH OpHKeTa, MPOKJIAAKY U3 NONMUATUIeHTepedTa-
JIATHOM TJICHKH U JIATyHHBIN TOJIOH.

lopsiuee mpeccoBanue chopMUPOBAHHOTO OpH-
KeTa MPOXOJUIO MEXAY HarpeBaTeJIbHBIMU IUIH-
Tamu npecca, umeromumu pasmep 0,4x0,4 m, go
JOCTHXEHHS B LEHTPE OpUKETa TeMIepaTyphl
170 °C. OxnaxneHnue odOpasia MPOBOAMIN MEKIY
OXJIAX/Ta€MBIMH INIUTAMH J0 JOCTHKEHHUSI B LIEHTPE
Opuxera Temneparypsl 50 °C npu gaBiIeHUHU mpec-
coBanus 0,2 MIla.

AHanu3 TeMIepaTypHO-BPEMEHHBIX XapaKTepH-
CTHK, TOJIYYEHHBIX B IIPOLIECCE MPECCOBAHUS 00-
Pas31oB Pa3IMYHON MJIOTHOCTH (PUCYHOK), TOKa3aJ,
YTO MPOTPeB LEHTPa 00pa3lia MOXKHO pa3ienuTh Ha
HECKOJIBKO ATAIloB.

Ha nepBom sTane npeccoBanusi HaOIr0naeTCA
3amas/bplBaHUe Havalla IporpeBa LeHTpa Opukera
BBUJIy IOCTENIEHHOTO NPOrpeBa OpHUKeTa MO TOJIINHE
OT €ro MOBEPXHOCTEN K LIEHTPY, IPUYEM C MTOBBILIE-
HUEM KOHEYHOH TIOTHOCTH 00pa3LioB BpeMs Haya-
Jla IpOrpeBa LeHTpa OpHUKeTa yBEIHMYUBAETCS. JTO
CBsI3aHO C OOJIbIICH HauYaIbHOW TONIMHON OpHKeTa
1 YBEJTMYEHUEM BPEMEHH CMBIKaHMs TUIMT TIpecca U
MX MOCAAKHU HA JUCTaHIMOHHBIE MPOKIIAAKH.

Ha BTOpOM 3Tame HaunHaeTcs MpOrpeB LEHTpa
OpHKeTa, MHTEHCUBHOCTh KOTOPOTO 3aBHUCHUT OT Te-
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Puc. M3menenne temmeparypsl B OpHKeTe B MPOLIECCE Mpec-
COBaHHs MMPU PA3INYHBIX 3HAYCHUSX IUIOTHOCTH Opu-
Kera: /| — TeMmIeparypa Ha HIDKHEH MOBEPXHOCTH
Opukera; 2 — TemIepaTypa Ha BepXHEH MOBEPXHO-
cTu Opuketa; 3—5 — Temrmeparypa B IICHTpe OpUKeTa
(3 — psp = 310 kr/™’; 4 — pg, = 660 kr/m?; 5 — pg, =
= 1100 kr/m?)

Fig. Temperature change in the briquette during the pressing
process at different briquette densities: / — temperature
on the bottom surface of the briquette; 2 — temperature
on the upper surface of the briquette; 3—5 — temperature
in the center of the briquette (3 — pg, = 310 kg/m’; 4 —
Pgp = 660 kg/m3; 5 — pg, = 1100 kg/m?)

10 tvMuH

IUTONPOBOTHOCTH OpHKETa, a 0aH, B CBOIO OYepeb,
3aBHCHUT OT IUIOTHOCTHU U BIQXKHOCTH Opukera. Yem
OoJiblIIe UIOTHOCTH OPUKETa U €ro BIaKHOCTh, TEM
BBIIIIE TeMII Iporpesa [7, 12, 13].

TpeTuii aTan HaYMHAETCS NPU TOCTHKEHUH TEM-
neparypsl B ientpe opukera 100 °C mpoucxoaut
MHTEHCHBHOE HCIIapeHHe MMEIOIIeiics BiIaru, 4To
MIPUBOANT K PE3KOMY CHHKEHMIO pOCTa TeMIepaTy-
pul. TemmepaTypa B 1IeHTpe OpHKeTa B 3TOM Cllydyae
3aBHUCHUT OT TEMIIEPATyphl HACHIIIEHHBIX MTAPOB BOJIBI,
KOTOpasi, B CBOIO OYepe/lb, 3aBUCUT OT JABJIECHUS
Mapora3oBOi CMECH B LICHTPE OpUKeTa U yBEINIHNBa-
€Tcs MpHU MOBBIILIEHUH JaBJIEHUS [TapOra3zoBoil cMecH.
B cBsi3u ¢ 3TUM 17151 OPUKETOB ¢ OONbLICH MIOTHO-
CTBIO 1 OOJIBIIICH BIAKHOCTBIO TEMIIEpaTypa Ha STOM
sTarne OyneT HeCKOIBKO BBIIIE, YeM Il OPUKETOB C
MEHBILIEH MJIOTHOCTBK) U MEHBIIEH BIAXKHOCTBIO.
TPEeTHU 3Tal MpojoKaeTCs 10 MOMEHTA yAaleHUs
[apora3oBoii CMecH U3 IIeHTpa OpHUKeTa, IpUYeM st
OpPHUKETOB C MEHBLICH TUIOTHOCTHIO MPOJOKUTEb-

HOCTb dTalra HaMHOTO MEHbIIIe, YeM TSI OPUKETOB C
OoJbIIIeH mIoTHOCTRIO [7, 12, 13].

UeTBepThIil 3Talm HAYUHACTCS C JIOCTIKCHHEM
TEeMIEepaTyphl TUIABICHUS CBA3YIOMIETO (JIJIS TTOJHd-
THJICHA Pa3IMIHBIX MapOK TeMIIepaTypa IIaBIeHUS
BapbHpyercs B auanazone 105-135°C[11, 19]). Ha
ATOM 3Tare MPOUCXOIUT IIJIABICHUE HCIIOIB3yEeMO-
TO TepMOIUIACTa M €r0 PACTeKaHHe C 3aI0JIHEHUEM
CYIIECTBYIOIIHMX NOp. IHTEHCMBHOCTH ITpOrpeBa Ha
YETBEPTOM JTalle 3aBHCHUT OT TUIOTHOCTH OpHKeTa,
KOJIMYECTBA CBA3YIOIIETO U €r0 TeMIIepaTyphl IUIaB-
nenwst. [Tpu GombIel mIoTHOCTH OpUKeTa, MEHBIIEM
COJIepKaHUH TepMoIlIacTa U OOJbIIeH TeMIiepary-
pe ero IIaBJIeHUs] TEMIT POTpeBa IeHTpa OpuKeTa
BBIIIIC.

Tperuii U 4eTBEPTHI 3TaNbl B 3aBUCUMOCTH OT
TEMITePaTypPhI TUIABJICHHUS UCIIOIB3yEMOTO B Ka9eCTBE
CBSI3YIOIIETO TEPMOIUTACTa MOTYT B TOW WIJIM WHOM
Mepe TIepeKPhIBaThCs. B CBS3M C TEM YTO B KauecTBe
TEPMOIIIACTA UCTIONB30BAIN OTXOBI U3 CMECH TIOJIH-
STHJICHOBBIX IUIEHOK, MAPKU KOTOPBIX HEM3BECTHBI,
a ClIeIoOBaTeNbHO, HEU3BECTHA U UX TeMIleparypa
IJIaBJIICHUS 32 OKOHYAHWE Ipollecca TUIaBIeHHUs,
CBSI3YIOIIETO MPUHSUIA MaKCHMAaIbHYIO TeMIIeparTy-
Py TUIABIEHUS MCIOJIB3YeMOro TepMoriacTa (s
nosmdTuiaeHa — 140 °C, nns monumnponuieHa —
170 °C [11, 19]).

Ha 3aximrountenbHOM 3Tarie pecCcoBaHUs TOCIe
OKOHYAHUWU TUIABJICHUS CBS3YIOIIETO M €ro pacTe-
KaHWUS WHTEHCUBHOCTH MPOrpeBa OpUKeTa 3aBUCUT
JUIIb OT €r0 TEIJIONPOBOJHOCTH. YeM BhIIIE MIIOT-
HOCTh OpUKETa U MEHBIIIE KOJIMYECTBO CBSA3YIOIIETO,
TEM OHa BBIIIIC.

3a oKkOHYaHHE IMpolecca IPeccoBaHus OpUKeTa
1enecoo0pa3Ho MPUHUMAThL BPEeMs JTOCTHKCHUS B
LIEHTpe OpUKeTa MAaKCUMAIIbHON TEeMITePaTyPhI TLIaB-
JICHHSI UCTIOJIB3YEMOTO TePMOILIacTa C HeOOIBITUM
3arnacoM, rapaHTUPYIOLUIUM MOJHOE €ro IUIaBIICHUE
U pacTeKaHue 0 CYyIIeCTBYIOIUM opaM. B Hamem
Clly4ae 3a OKOHYaHHE MPoLiecca TOPsSYEro mpeccoBa-
HUS MOKHO MPUHSTH BPEMsI JOCTHXKEHUS B LICHTPE
Opuxera remneparypsl 150 °C. B npoBeneHHBIX HC-
CJIEJIOBaHUSX ATO BPEMS COCTABWIIO: JUIsl 00pa3IoB
IUIOTHOCTBIO TIIOTHOCTBIO 310 Kkr/M3 — 6,75 MuH;
IUIOTHOCTEIO 660 Kr/M* — 6,25 Mun; 1100 xr/m® —

Taoauima

Du3uKo-MeXaHUYecKHe CBOMCTBA Hcc/IeayeMbIX 00pa31oB
Physico-mechanical properties of the samples under study

Tpenen Bononornomenue, % Paz6yxanwue o Tommune, %
Ne Tonmuna, [lmoTHOCTS,
obpasua MM Kr/m? TPOHHOCTH HIPH
usrude, MIla 3824 32244 3224 32244
10 310 0,8 141,31 145,34 14,23 15,74
2 10 660 3,7 71,76 87,86 19,49 21,03
11 1100 18,2 8,01 19,25 2,76 11,98
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5,25 MuH. AHanu3 NOJNYYEHHBIX JAaHHBIX MOKAa3all,
YTO 3aBUCUMOCTh BPEMEHH MTPECCOBAHUS OT IJIOTHO-
CTH 00pa3lia MpH MPOYHX PABHBIX YCIOBHUSIX MPAKTHU-
Yyecku Onm3Ka K auHeiHom [20-25].

Pesynbrarhl nccnenoBanus GU3NKO-MeXaHUYe-
CKHUX CBOMCTB ITOJTYYEHHBIX 00Pa3IOB MPE/ICTABICHBI
B Ta0IUIE.

[IpoBeneHHBIE HCCIeOBAaHUS TTO3BOJISIOT Cle-
JIaTh BBIBOJI O BO3MOXKHOCTH HCIIOIb30BaHMS OTXOJIOB
MIPOU3BOJICTBA METAJUTM3UPOBAHHOW OyMaru Jyis mo-
JIy4€HUs1 KOMIIO3ULMOHHBIX MaTEpUaIOB HA TEPMO-
[UTACTUYHOM CBSI3YIOIIEM. DTH MaTepUasbl MOTYT
MIPUMEHSATHCS B PA3JIMYHBIX OOJIACTSX MPOMBIIIICHHO-
CTH KaK TEIUI0- ¥ 3BYKOM3OJISILIMOHHBIE HITH KOHCTPYK-
uroHHbIe. Kpome Toro, U3roToBiIeHHbIE C UCTIOIB30-
BaHUEM METAJUTM3MPOBAHHOW OyMaru IIMThI MOTYT
00J1a1aTh 0COOBIMH DIIEKTPOMArHUTHBIMU CBOWCTBA-
MU, 9TO TIO3BOJIUT PACITUPUTH 00JIACTh UX IPHUMEHE-
Hus (HanpuMep, CO3aHue 3aIUTHOTO CII0s, TPETIsIT-
CTBYIOIIIETO TIPOHUKHOBEHUIO PAJIMOBOIH, U T. II.).
[TosTOoMy HccaenoBaHus BIAHHOM HaIllpaBICHUU SIB-
JISTFOTCS TIEPCIEKTUBHBIMU U OYyT MIPOJIOJIKCHBI.
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PRODUCTION WASTE
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Waste is a cheap raw resource and allows to reuse them in the main production or in production of the secondariest
production. With increase in the production of the metallized paper in our region the new specific type of a paper waste —
a waste of the metallized paper appeared. In the present article results of a research on receiving slabby materials with
recovery of production of the paper metallized by aluminum are given as an excipient and a waste from a polyethylene
film as binding. As an excipient used a waste of the metallized paper of the Metalvac E HWS brand crushed to the size
20 x 4 x 0,059 mm. As raw materials for binding used a waste of the polyethylene film crushed to the average size
10 x4 x 0,01 mm. The consumption rate binding in all experiments was recorded at the level of 20 % of the mass of an
excipient. Took temperature first passage time in the center of a briquette for the end of process of a molding 150 °C.
The analysis of the obtained data showed that dependence of time of a molding on exemplar density under other equal
conditions is almost close to the linear. Results of a research of physical and mechanical characteristics of the received
exemplars are also given in article. The conducted researches allow to draw a conclusion on a possibility of recovery of
production of the metallized papers for receiving composites on thermoplastic binding. These materials can be used as
the self-contained warm and acoustic or constructional material applied in various fields of the industry. Besides, when
using of the metallized papers of a plate can have special electromagnetic characteristics that will allow to expand the
field of their application, for example, for creation of an armor coat from radiowaves and so forth. Therefore researches
in this direction are perspective and will be continued.
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The overall objective of the investigation is to change coniferous wood element to poplar in the wall construction of
light frame wood residential buildings therefore important properties were compared. Although not all coniferous
element of wood wall is worth to be changed, but there are elements such as studs what are not bearing big forces
and have lower exposure. It was investigated some of the most important influencing factors determining the
utilization of poplar elements in light frame wall constructions. The element chosen to be changed in the wall
construction was examined in the following aspects: mechanical properties; thermo-dynamical properties; screw
holding strength. Nowadays one of the most important questions is the thermal resistance of the structure. Originally
the studs are heat bridges among the thermal insulation materials being between studs. The poplar studs have a
lower thermal conductivity than that of the coniferous consequently the thermal bridge effect is lower compared to
the coniferous. The other main part of the study is to investigate the properties of the whole construction. According
to our investigations the poplar seems to be an appropriate row material of light frame constructions with the
condition the bulk density is higher than 400 kg/m?.

Keywords: Light frame wood structure, poplar PopulusEuramericana, thermal conductivity, screw holding strength
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Introduction

In the northern hemisphere the most widespread
raw material used in light frame wood construction
is coniferous mostly scots pine and spruce. There are
wood species which is used mostly for industrial pur-
poses like poplars and the secondary utilization for
higher value added products is desirable. Many coun-
tries have great population of different hardwood
species e.g. the fast growing poplar. In descending
order Canada, the Russian Federation, the United
States, China and Germany have the biggest reported
natural poplar stands out of the International Poplar
Commission (IPC) member countries. China, India,
France, Turkey and Italy have the biggest reported
planted poplar areas, also in ascending order of [PC
members [3, 15]. Some of these countries have high
quality poplar plantations that can produce materi-
als with dimensions appropriate for building frame
elements.

The possibility of using poplar in exterior struc-
tures was already examined [4]. According other
researchers’ opinions the most promising utilization
of poplar among others is structural panel industries
[1, 2, 9]. Fraanje [7] examined the possibilities of
using poplar wood as purlin.

There have already been numerous experiments
to use Hungarian broad leaved wood species raw
materials but these attempts have been suppressed
by the existing coniferous-based construction tech-
niques.

In the 1970’s the Forestry Research Institute in
Hungary (FPI) already looked into the possible appli-
cations of broad leaved wood materials in glue lam-
inated frame structures [6, 14]. The two applicable
species mentioned in their work are poplar and black
locust. From a strength point of view, black locust is
the most desirable; however, hybrid poplars are more
favorable in terms of figure and dimensional prop-
erties. The raw material of the first building of this
sort, using layered-cemented three-point arc framed
was hybrid poplar. In addition, even presently, there
are family houses at the Hungarian Great Plane with
poplar-based roof structure, what reason is the avail-
ability of poplar raw material at the region.

Apart from these, numerous European and North
American examples exist for using different wood
species than coniferous. There have been a number of
experimental attempts on using broad leaved wooden
materials for structural purposes. Hernandez et al. [8]
reported the construction of a vehicular bridge with a
glue laminated structure of tulip tree. Another example
is presented by the collaboration of the Swiss architec-
ture company, Bernath and Widmer with other experts
(Hermann Blumer, Michael Koller, Bergauer Holzbau
GmbH, Heiri Biihrer), who constructed a three-story
youth hostel of oak logs in Schaffhausen province
near Biittenhardt. In summation, experts are constantly
examining the possible usage of stratum raw materials,
which could open new horizons in wood construction,
beyond the conventional coniferous-based methods.
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To create safe poplar structures, thorough exam-
ination of basic stress factors, like tensile compres-
sive and bending strength followed by the different
analysis of the full-sized specimen including the
thermo-technical attributes. In the case of full struc-
tures where the overall performance depends on
the interaction of the adjacent materials and their
features, these thermo-technical and strength tests
and durability comprise the basis of the examination.

This article focuses on introducing only on some
of the important examined attributes, such as strength
and thermodynamic differences between poplar and
spruce. The authors are aware that deeper analysis of
more features is necessary for the applicability but
the article does not touch upon these due to space
limitations.

MATERIAL AND METHODS

In Hungary, poplar cover 1,5 million ha, account-
ing for the 9,6 %-a of the full forest area. Every
year 1,3...1,5 million m3 poplar raw materials are
processed which comprises 23...25 % of all wood
cutting. To ensure good quality, poplar plantations
have to be branch cut up to 6 meter height what can
be called pruning [11].

The coniferous wood species ratio is very low
in Hungarian forest contrast to the Siberian forests,
and also to the west — and north European forests.
Because of this fact high amount of the construction
wood is imported in building market. However, Hun-
gary has valuable broadleaved wood species such as
poplar (Populus Euramericana cv. Pannonia).

From the 1980’°s more and more hybrid poplar spe-
cies have been genetically improved, cutting back the
share of then-popular I 214 Italian poplar. Examining
the plantation data of the poplar species in the 90’s, the
Populus Euramericana proves to have had the biggest
share (almost 50 %) on the market [13].

Fundamental differences can be observed among
certain poplar clones in density, strength, and figure
and also in durability. In the table 1 below the at-
tributes of the most common poplar clones and the
control variables are highlighted.

Among the mechanical properties density and
strength have crucial importance. Bending strength
plays a crucial role among strength features. Populus
Euramericana (Panndnia) was selected due to its excel-
lence in these two defining parameters along with its
figural properties, durability and quantity. Its Hungarian
ratio is remarkably high; it is the most important poplar
species of the plantation-type poplar growing [13].

Due to the lower mechanical properties of poplar
the dimensions of the cross section could expectedly
be changed as the distance of studs from each other.

Mechanically the wall should not be significantly
weaker than the original construction build with co-
niferous studs and top and bottom elements.

MECHANICAL PROPERTIES

The utilization of the different wood species
depends on their physical and mechanical proper-
ties. In general, the strength of poplar wood falls
below that of coniferous, but for certain species the
differences is not substantial. Examinations by the
Witmann and Pluzsik [14] provided strong correla-
tion between the mechanical properties of poplar
and their volume mass. According to their findings,
the poplar species whose absolute dry volume mass
reaches or exceeds 400 kg/m? can effectively replace
coniferous in strength-stressed structures and in
structural units. Taking into account the literature
and our test results, these apply to the Populus Eu-
ramericana. The comparison investigation results
also reveal that the density of wood highly depends
on the soil of planting location and the volume of
precipitation.

We conducted our tests on 50 Populus Euram-
ericana specimens prepared in accordance with the
standards based on the following strength groups:

— tensile strength

— compressive strength

— shear strength

— bending strength

— impact strength

SCREW HOLDING STRENGTH

There is only few literature with exact informa-
tion about the nail and screw holding strength of the
Populus Euramericana but there is indication that
their nail holding strength is 5...10 % lower than
that of pines [5]. Due to the number of species, the
screw holding strength of the hybrid poplar should
be measured experimentally, in parallel with pine test
units. The last valid standard (MSZ EN 1382) gives
an exact description of the examination that can be
conducted with arbitrary nail and screw properties so
that specific values can be assigned to the joints the
most likely to be used.

Thermal conductivity

Our research also examined the conventional
thermal conductivity of Populus Euramericana com-
pared that of the spruce, the most widely used wood
species in light frame wood construction. Minimizing
the thermal bridges is essential when designing the
wall structure. There is a huge difference between
the thermal conductivity of the wall frame and the
insulation materials.

The frame in the wall structure are located ev-
ery 62,5 cm. This wall structure relates back to the
125 cm table division. The usual 40...50 (45) mm
thick studs create a substantial thermal bridge in the
wall. 16,5 % of the full wall surface comprises wood
compared to insulation material [12]. The bigger the
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Table 1
Mechanical properties of polar species (Téoth, 2006; Molnar, 1999) [10, 13]
Mexanndeckue cBoiictBa noasspusix BuaoB (Toth, 2006; Molnar, 1999) [10, 13]
. Mechanical properties . Hardness
Name ﬁfgl;;g [MPa] | Ela“ﬁf/lr}r,‘;’]d“l“s [MPa, Brincll]
shear compressive bending tensile butt side
1-214 330 6,4 22,5 52 44,3 5330 21,9 8,3
Villafranca 350 6,9 32 64 46,2 5600 19,3 9,9
Triplo 360 — 26,6 57 64,1 — 22,8 7,7
BL-Costanzo 375 7,5 36,9 75,1 59,6 6160 25,4 11,3
Koltay 390 — — 56 — — — —
Kopecky 390 74 33 70,7 56,1 5620 20,6 12,5
Parvifol 400 - 32,9 66,3 75 7830 24,8 9.8
Agathe-F 405 6,9 29,6 58 44,5 5200 20,7 11,7
1-273 410 8,1 32,8 72,2 — 5690 28 13,9
Pannodnia 410 8,3 32,6 67,4 56,2 6510 20,6 10,8
Robusta 419 8,1 30,2 66,9 74,4 7500 22,8 7,7
Unal 420 - — — — — — -
White poplar 450 7.8 38,3 67,5 82,3 8250 27 _
Black poplar 450 6 35 65 77 8800 30,5 —
Trembling poplar 450 6.8 32,5 56 75 7800 23 —
Spruce 470 6,7 50 78 90 11000 32 —
Scotch pine 520 10 56 80 104 12000 40 19

difference in thermal conductivity the bigger the
thermal bridge effect in the structure. The thermal
conductivity of the insulation material is 0,04 W/mK
compared to 0,12 W/mK of the spruce studs accord-
ing to the literature. In accordance, on one sixth of
the surface the coniferous material determines the
thermal conductivity while the rest of the surface is
dominated by the properties of the insulation material
in terms of thermal behavior.

If the spruce material is replaced by poplar, the
thermal bridge effect changes by the difference be-
tween the spruce and poplar thermal conductivity.

In the frame of another project, we also aimed for
constructing a test building that makes identifying
every step of the necessary technological processes
possible. Manufacturing the building blocks requires
industrial usage of the new material, and assembling
and joining the structures also differs from the spruce
technology. Testing and measuring the real stress
results become possible on the full-size structure,
especially regarding the thermal behavior of the
building. Determining the value of low energy need
is also possible.

RESULTS
MECHANICAL PROPERTIES

The test results have a strong correlation with
density. In numerous cases, the density of Populus
Euramericana reaches or even exceeds 400 kg/m?.
Using this material for studs in structural applications
is also possible, thus it can replace spruce in certain
structural units. Our test results are summarized in

table 2. In structural materials bending strength is the
most important property. According to our tests, the
Populus Euramericana should be further examined as
raw material for light frame wall construction as its
key strength properties approach those of the spruce.
It is important to examine which spruce parts can be
replaced in the wall structure system, as well as how
the dimension of these parts would change.

The strength test results of Populus Euramericana
show favorable values; in addition it is available in
high quantities. It is reasonably priced and it is a raw
material relatively easy to work with. Due to its low
natural resistance, the Populus Euramericana needs
proper protection as well.

Screw holding strength

Our screw holding strength analysis was conduct-
ed in accordance with the latest corresponding stan-
dards. Table 3 shows the test results of the Populus

Table 2

Comparison of mechanical properties
CpaBHelme MeXaHUYeCKHX CBOICTB

Poplar Spruce
Name ch—uy,, ch—up,,
(N/mm?) (N/mm?)

Tensile strength 52,49 90
Compressive strength 38,51 50
Shear strength 5,24 6,7
Bending strength 57,04 78
Impact strength 3,65 4,6
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Table 3

Result of screw holding strength tests of Populus Euramericana
[pouHocTh Ha c:kaTne BUHTa Populus Euramericana

Name Butt [N/mm] Serial 1 [N/mm)] Serial 2 [N/mm)] Serial 3 [N/mm)] Serial 4 [N/mm)]
Minimum 20,00 47,50 47,50 40,00 50,00
Maximum 62,50 92,50 90,00 95,00 102,50

Average 45,70 63,80 63,60 65,40 66,26

Scatter 8,84 12,31 11,92 11,52 9,86

Variance 78,07 151,59 142,13 132,74 97,25

Euramericana test pieces — measurements included
1 from butt direction, 2—2 screw tests from radial and
tangential direction.

THERMAL CONDUCTIVITY

During the tests we prepared 20 test specimens
per wood species whose corresponding thermal con-
ductivity are shown in table 4. The specimens had
been air conditioned in a climate chamber on normal
climate (20 °C and 65 % relative humidity). To be
able to compare them, the specimens were stored
and measured the same way with the same methods.

The data clearly indicates that the thermal con-
ductivity values of the poplar are more favorable.
Comparing our test results with the literature we ar-
rive to an even more desirable conclusion: according

to our measurements the difference between the two
wood species in terms of thermal coefficient is nearly
6 %. During the design process when using spruce
the usual values vary between 0,13...0,15 W/mK, in
contrast our measurement showed only 0,110 W/mK.

The need for technological change compared to
spruce techniques is going to be an important topic
to examine during the research, as well as finding out
whether the extra technology input is proportional to
the benefits derived from using poplar instead of spruce.

CONCLUSION
MECHANICAL PROPERTIES

All of the mechanical properties of poplar show-
ing weaker results than coniferous can be compensate

Table 4
Thermal conductivity of poplar and spruce specimens
Tem1onpoBoIHOCTH 06PA3LOB TOMOJS U eJId
Specimen id. Thermal conductivity Density Specimen id. Thermal conductivity Density
[W/mK] [g/cm?] [W/mK] [g/cm’]
Poplar 1 0,099 0,319 Spruce 1 0,087 0,397
Poplar 2 0,105 0,335 Spruce 2 0,091 0,409
Poplar 3 0,106 0,343 Spruce 3 0,090 0,417
Poplar 4 0,105 0,357 Spruce 4 0,092 0,401
Poplar 5 0,101 0,346 Spruce 5 0,095 0,428
Poplar 6 0,100 0,340 Spruce 6 0,092 0,405
Poplar 7 0,112 0,414 Spruce 7 0,091 0,406
Poplar 8 0,098 0,410 Spruce 8 0,110 0,491
Poplar 9 0,117 0,406 Spruce 9 0,128 0,515
Poplar 10 0,113 0,420 Spruce 10 0,126 0,516
Poplar 11 0,099 0,405 Spruce 11 n.a. 0,517
Poplar 12 0,108 0,406 Spruce 12 0,124 0,503
Poplar 13 0,106 0,407 Spruce 13 0,124 0,519
Poplar 14 0,105 0,409 Spruce 14 0,128 0,529
Poplar 15 n.a. 0,410 Spruce 15 0,125 0,532
Poplar 16 0,096 0,421 Spruce 16 0,122 0,519
Poplar 17 0,099 0,422 Spruce 17 0,117 0,514
Poplar 18 0,098 0,412 Spruce 18 0,119 0,511
Poplar 19 0,097 0,419 Spruce 19 0,117 0,505
Poplar 20 0,103 0,416 Spruce 20 0,114 0,497
Average 0,104 0,391 Average 0,110 0,477

92

JlecHow BecTHUK / Forestry Bulletin, 2017, Tom 21, Ne 4



Using poplar elements in light frame...

HoBble maTepua’sibl U TEXHONOMUM...

with higher dimensions or higher processing tech-
nologies. The poplar material used for construction
materiel have to have higher density than 400 kg/m?.

SCREW HOLDING STRENGTH

According to the preliminary test results, the
screw holding strength of the poplar raw material
approximates that of the spruce. Special attention
should be taken to the number, size and location of
the joints in the important corner units. The point of
view this aspect the Populus Euramericana could be
substitute the spruce.

Thermal conductivity

Examination of the thermal coefficients revealed
that the Populus Euramericana shows better prop-
erties leading to decreased thermal bridge effect in
wall structures constructed of poplar rib frame. In
the wall construction the poplar causes lower heat
bridge effect thus the heat loss of the whole structure
is lower. In case of a successful project the poplar
could be the rival of the widely used coniferous row
material of wood residential buildings/
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NMPUMEHEHUE APEBECUHDbI TOMNOJA AJ14 U3STOTOBJIEHUA CTOEK
B KAPKACHbIX KOHCTPYKUUAX BMECTO APEBECUHbI XBOUHbIX NMOPOJ,

3. Macropu', U. Iizynu?, I A. Fop6auena’

! [lonponckuii yausepcutet, MHHOBanMonHbIi entp, Hungary, 9400 Sopron, Bajcsy-Zsilinszky utca 4.
2 lonponckuii yauBepcuTet, IHCTHTYT Jeca 1 npupoxonons3osanus, Hungary, 9400 Sopron, Bajcsy-Zsilinszky utca 4.
3MITY um. H.D. Baymana (Mpituimunckuii puinan), 141005, MockoBekast 061acTh, T. Mprtuim, yi. 1-1 UuctutyTekas, 1. 1

pasztory.zoltan@uni-sopron.hu

Iens paboThI 3aKiIrO4aNach B HCCICAOBAaHUN BO3ZMOXKHOCTH 3aMEHBI JJIEMEHTOB KapKaCHBIX KOHCTPYKIIHH KUIIBIX
JIOMOB M3 JIPEBECHHBI XBOMHBIX TIOPOJ Ha 3JIEMEHTHI M3 APEBECHHBI TOMOJNS, & TAK)KE B CPABHEHHH HX OCHOBHBIX
cBoifcTB. Jlasiexo He Bce 3JIEMEHTHI U3 JPEBECHHBI XBOMHBIX MOPOJ MOXKHO 3aMEHUTH, OJHAKO UMEIOTCSI CTOMKH
Kapkaca, KOTOpbIE CKPBITHI BHYTPH 00IIel KOHCTPYKIMK M HE MOABEPraroTcs OOJbIINM Harpy3kaMm. [IpoBeneHbl
HCCIIE/IOBAHUST HEKOTOPBIX Hanboliee BaXKHBIX (haKTOPOB, ONPEACIISIONINX UCIIONB30BAaHUE TOIOJS B JIETKUX Kap-
KaCHBIX KOHCTPYKIHMSAX CTCHOBBIX TaHENeH. DIeMEHT, BHIOPAHHBIN ISl 3aMEHBI B KOHCTPYKLIUH CTEHBI, OBLT pac-
CMOTpEH B CIEAYIOLIMX aCIeKTax: MEXaHUUeCKHEe CBOMCTBA, TEPMOJMHAMUYECKHIE CBOMCTBA, IIPOUYHOCTh KpeIuie-
HUS IIypynaMu. B HacTosiiee BpeMs ofne 13 BaKHEHIINX BOTIPOCOB — TEIUIOBOE COMPOTUBICHUE KOHCTPYKIIHH.
Croiikn Kapkaca sIBJISIOTCS TEIUIOBBIMA MOCTaMHU MEX]Iy TEeIJIOM30JIIMOHHBIME MaTepuajiaMi BHYTPH KapKaca.
CroliKN KapKaca U3 JPEBECHHBI TOMOMS UMEIOT OoJiee HU3KYIO TETIOMPOBOIHOCTh MO CPABHEHHIO C IPEBECHUHOM
XBOWHBIX MOPOJI, CIICIOBATEIBHO, SPPEKT TEIIIOBOTO MOCTA MPOSBIIACTCS B MEHbIICH Mepe. B pesynbrare uccie-
JIOBAaHHA BCEH KOHCTPYKIMH. YCTAHOBJICHO, YTO TOTOJb SBISETCS MOAXOISIINM MaTepUalioM sl KAPKACHBIX KOH-
CTPYKUMHA 1pu 110THOCTH Bhiie 400 Kr/m?,

KuiroueBble cjioBa: KapKacHbIC KOHCTPYKIUH U3 APeBEeCHHBI, Tornoib Populus Euramericana, TemionpoBogHOCTb,
HPOYHOCTB KPETUICHHUSI IIypyIIaMH

Cepuaka s nutupoBanus: Ilacropu 3., Lizynu U., TopOadesa I A. [IpumeHeHune IpeBeCHHBI TOMONS AT U3-
TOTOBJICHHS CTOCK B KAPKaCHBIX KOHCTPYKIHMSIX BMECTO JPEBECHHBI XBOMHBIX 1opoy // JlecHoii BectHuk / Forestry
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MPOMUTOYHAA YCTAHOBKA AJ1 NOBbILLEHUA AHTU®PUKLLMOHHDbIX
CBOWCTB KOHCTPYKLUIMOHHOIO MATEPUAJIA HA OCHOBE
MoaANOULNPOBAHHOU OPEBECUHDI
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[1Ipy M3rOTOBIICHUH JIeTaNeil TPEHHS U3 TPECCOBAHHON PEBECHHBI JUIsl CHIIKEHUSI KO GUIIMEHTa TPSHUS U YBEIH-
YEeHHUSI U3HOCOCTOWKOCTH B JIPEBECHUHE JTOJDKHO HAXOMUTHCS 7...9 % OT Macchl CyXOW IpeBECHHBI aHTH()PHUKIINOH-
HOM CMa3KH, COCTOSIIECH 13 MaCISTHUCTOH OCHOBBI (MHHEPAJIBHOE MACIIO, COTUIO0M, TapaduH, IEPEe3HH U T. 11.) € J0-
6aBkamMu HaHOYacTHUIl rpaduTa u qucynbduaa monndaeHa. Ecinu conepikanue cMa3Kky B JSPEBSIHHOM MOIIUITHUKE
meHee 7 %, kK03(hOUIHEHT TPeHHs YBEIMIMBACTCS B HECKOJIBKO pa3. [Ipu conepxannu cmasku 6omee 9 % xoaddu-
LUCHT TPCHUS HE YMEHBIIACTCSI, HO CHIIKAIOTCS IPOYHOCTH M H3HOCOCTOHKOCTD, TaK KaK CMa3Ka SBJISIETCS IUIACTU-
(ukatopoM U pasMsryact apeBecuHy. HemoctarkoM BeeX M3BECTHBIX CIIOCOOOB MPOMUTKU JIPCBECHHBI SBIISICTCSI
TO, YTO OHH HE MO3BOJISIIOT MOJIYYUTh KOHIIEHTPAIMIO MACIISTHUCTON skuiKocTH MeHee 40 % 1o OTHOLIEHHIO K Mac-
Ce CyXOl PEBECHHBI, B IPEBECUHY JBIDKETCS YHCTasl )KUIKOCTh Oe3 pacTBoputens. Ecian ucnonp3oBate pacTBoO-
pUTEb, BOZHUKACT TPYAHOpa3pelInmas npoodaemMa — yJaJieHue pacTBOPUTEINs U3 ApeBecuHbl. [IpenmyriecTBom
MPEVHKEHHOTO aBTOPOM CIOco0a MPOMHUTKHU SIBISICTCS BOZMOXKHOCTh BBOJUTH aHTH()PUKIIMOHHBIC MACIISTHACTHIC
COCTaBHI B IPEBECHHY B MAJIBIX KOJMUECTBAX 0e3 MPUMEHEHHS PACTBOPUTENCH ¢ PaBHOMEPHBIM paclpeelieHuEM
CMa3KH 10 BceMy 00beMy 3arOTOBKH. DTO MO3BOJISICT MOIYYaTh MOAMIMITHUKH CKOIBKEHHS C KOAP(UITUSHTOM Tpe-
nust 0,05 u nuueliabM uzHocoM 1,12:107%. TIpoBOIMIIMCEH IKCIIEPUMEHTANIBLHBIE HCCIIEI0BAHKS HA YCTAHOBKE ISt
MPONHUTKU JIPEBECUHBI C TOPIIA O] JABICHHEM a3pO30JIbHBIM CIIOCOOOM. DKCIEPUMEHTHI JOKA3aId, YTO MOXKHO
BBECTU B JPEBECHHY JKUJKYIO 1 KOHCUCTEHTHYIO CMa3Ky B COCTOSIHUH a3p030Jis IPH paBHOMEPHOM €€ pacrpesie-
JIEHUH TI0 3aroToBke JIUHHOI0 800 MM, NMPH ATOM KOHLEHTpAIUsl CMa3KHU B 3aroTOBKe cocTaBisieT oT 2 10 12 %,
¢ pazbpocom 1o amuHe 10 1,5 %.

KuroueBrble ciioBa: 1peBecruHa, NPOMHUTKA, a9P030J1b, yCTAHOBKA, aHTU(QPUKIUOHHBIE COCTABbI, CAMOCMAa3Ka

Cebuaka st uutupoBanus: [lapunos [[.A. TIponmuToyHast yCTAHOBKA JUIS TIOBBIICHUS AHTHQPUKIMOHHBIX
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HpeCCOBaHHaﬂ JIPEBECHHA HCIIONb3YETCS B y31axX
TPEHUs KaK KOHCTPYKLMOHHBIN MaTepuan Jist
M3TOTOBJIEHUS TIOALIMITHUKOB CKOJIBbKEHHS, BTYJIOK,
BKJIQ/IBIIIIEN B Pa3IMUHBIX MalllMHAX U MEXaHHW3MaXx.
OnHKM 13 yCcTIOBHIN HaJISKHOHU pabOoThI y3710B TPEHHS
1 JIOJITOBEYHOCTH MOALIMITHUKOB U3 MPECCOBAaHHOMN
JIPEBECHHBI SABJISETCS HATMUUE CMA304YHOTO Marepu-
aJia, yMEHbBLIAIOMIETrO KOd(Q(UIMEHT TPEHHS U IT03BO-
JISTIOIETO PabOTaTh HA CaMOCMa3Ke.

OO0nacTe IpUMEHEHHS! ICPEBSIHHBIX OIIIMITHUKOB
CKOJIBYKEHHS — Y3JTbI TPEHUs IOABEMHO-TPAHCIIOPTHOTO
000pyI0BaHNsL, HACOCHL, JOPOXKHO-CTPOUTENIBHbIC MAIIU-
HBI, CEJTbXO3MAIIIMHBL. B IoIbeMHBIX KpaHaX pasiniHbIX
CHCTEM — MOCTOBBIX, KOHCOJIbHBIX, KpaHOaKax —
M3MOJB3YIOT BTYJIKU U BKJIQJIBIIIN, U3TOTOBICHHBIE U3
IIPECCOBAHHOM JipeBecHHsbl. [ IpepusTvs, BHEAPUBILIIE
MIPECCOBAHHYIO APEBECHHY B y3J1aX Pa3IMYHbIX BUIOB
KpaHoB, 310: Boponesxckuii 3aBox K10 nm. Kanununa,
JIbIchBEHCKMI MeTaluTy prvdecKuii 3aBog, CriaBsHCKUI
3aBof «Ctpoiimarn u p. Ha npennpustisx 1ieMeHTHON
MPOMBIIIIEHHOCTH H KE1e300€TOHHBIX KOHCTPYKLIUH
HCTIONB3YIOTCS y3IIbl TPEHUsI KOHBEHEpOB, TPaHCIIOp-
TEpOB, IITHEKOB, POJILIaHTOB. BHEIpHIM peccoBaHHYTO
JIPEBECHHY B Y3JIbI TPEHMS CBOETo 000pyioBaHus «Bo-
ponexcensmany, TOLI-1, CK, XXbU-1 u ap. B y3nax

TPEHHUsI HACOCOB U KOMIIpeccopoB ByTypianHOBCKIo
Macio3aBona (Boponexckas o0nacts), JKaaHoBCKoro
KOKCOXMMHUECKOTO 3aBOJIa UCTIOIB3YIOTCS BKIIA IBIILIN
13 NIPECCOBAHHOMN JIPEBECHHBI.

Boponexckutii 3aBon um. Kanununa, CnaBsHckuit
3aBosl «CTpoiimMal NPUMEHSIOT JIEPEBSHHBIE Y3IIbI
TPEHHs1 Ky3HEUHO-IIPECCOBOT0 000pyaoBaHus, pado-
TAIOILEro MpH yAApPHBIX HArpy3Kax.

AHanu3 HayYHO-HCCIEIOBATENILCKUX padoT, IPOU3-
BOJICTBEHHBIX HCIBITAHUM CBUIETEIBCTBYET O BBICO-
KOH paboTOCIIOCOOHOCTH MPECCOBAHHON IPEBECHHEI,
paboTaroleif Ha caMocMasKe. YCTIEITHO MPOIIUTH HC-
TIBITAHUSI TOAIIMITHUKHY CKOJBKEHUS U3 IPECCOBAHHOM
JIPEBECHUHBI, TPOMUTAHHBIE YUCTHIM MHHEPATbHBIM
MaciioM MC-20, koTopble IPUMEHSUIN BMECTO IIapH-
konommumHUKoB Ne 204, paboTaromuyx Ha OTKPBITOM
BO3/yXE B yCIOBHSIX a0pa3uBHOM cpefbl (IIecoK, 0ol
CTEKJIa, 10JI0MUT). OTBITHO-POMBIILIEHHOM TPOBeEp-
KOH yCTaHOBJIEHO, YTO CPOK CITYKOBI MOAIIHITHUKOB
13 aHTUPPUKIMOHHON MPECCOBAaHHON APEBECUHBI
(ATTI) mpeBBICHIT CPOK CITY>KOBI IIAPUKOMOIIIMITHAKOB
B 2-3 pasa, Mpy 3TOM CTOMMOCTb MOJIIUITHUKOB U3
AIIl B 3 paza mensiue [1, 2].

OCHOBHBIM JIOCTOMHCTBOM TPECCOBAHHOM JpeBe-
CHHBI SIBJISICTCSI CIOCOOHOCTH paboTaTh Ha caMocMas-
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Ke, 4TO o0ecrieurBaeT HU3KUH Ko3(pQUIMEHT TpeHus
IIPH MTyCKe U OCTAaHOBKe MeXxaHu3MOB. [lommmHu-
KH CKOJIBKEHHSI CaMOCMa3bIBAOIUECS Pa3IMUaioT:
0 BUY pabodell MoBepXHOCTH (IMIMHAPUYECKUE,
cdepuyeckue, KOHHIECKHUE), 10 KOHCTPYKIIMOHHOMY
WCITIOTHEHUIO (C BHYTPEHHUM KOJILIIOM, 0€3 HEro), 10
BOCIIPHHUMAaeMOW Harpyske (paJivaibHble, Paauaib-
HO-ymopHkbIe) [3].

CMa3Ky BBOZAT HETIOCPEICTBEHHO B y3€J TPEHUSL.
CyiecTByIOIIHEe TEXHOIIOTHH TPOMUTKA IPECCOBaH-
HOH APEBECHH MO3BOJISIOT BBOAUTH CMA304HbIH MaTe-
pHaJl B rOTOBBIH NOJIIMITHUK CKOJIbXKeHUsL. B mpowecce
TPEHUsI U3 MOAIIMITHUKA BBIACISIETCS. HEOOX0AUMOE
I paObOTHI y3/1a KOJIM4YeCcTBO cMa3ku. K naHHbBIM
TEXHOJIOTHSIM OTHOCSITCS IIPOITUTKA MAaCIOM METOAOM
ropsiye-XoJIOIHbIX BaHH U POIIMTKA B ABTOKJIABE. DTH
CIIOCOOBI MPUMEHUMBI TOJIBKO K Y>KE€ TOTOBBIM M3/IEITH-
SIM (AeTaJsIM TPEHMS1) U3 IPECCOBAHHON IPEBECHHBI.

B Hacrosmiee BpeMsi MOSABUIIACH BO3MOXHOCTD
BBEJICHUS] CMA304YHOTO Marepuajia HeHOCPEICTBEHHO
B 3arOTOBKY JIPEBECHHBI TIEpel] NPECCOBAHUEM. DTO
croco0 a’po30JbHOM MPOMUTKYU 1MOA AaBieHneM. Ero
MPEUMYIIIECTBA B TOM, YTO CMa304YHBII MaTepuaj BBO-
JSIT B HATYpaJIbHYIO JPEBECHHY JI0 IPECCOBAHUSI , TEM
caMbIM oOecrieunBas Ooree MOIHYIO U KaYeCTBEHHYIO
MIPONHUTKY [4, 5].

1 2

[Ipouece nponuTKy ABISETCS II0XO KOHTPOIHUPY-
€MbIM M HEIIPUMEHHUM AJIsl APEBECUHBI INIOTHOCTHIO
1200 xr/m> u BbILIE. [TponMTKa HATYPAIIBHOM APEBECH-
HBI [IPOLIE, OHAKO CYLIECTBYIOLIHME CIIOCOOBI U yCTa-
HOBKH HE MO3BOJISIIOT JO3UPOBAHHO BBOIUTH CMAa3Ky B
JpeBecuHy. BBeneHne cMas3ky B MajIbIX KOJMYECTBAX
(3...10 %) ¢ paBHOMEPHBIM PACTIPEETICHUEM 110 BCEMY
CEUYEHMIO 3aTOTOBKH paHee ObUI0 HEBO3MOXKHO. Llenb
HacTosiILer paboThl — CO30aHKeE CII0C00a K KOHCTPYK-
LIMM YCTAHOBKHU /Il BBEICHUS CMA3KH B HATYPAIIbHYIO
JpEeBECUHY B BUIE a3po30iii [6]. peBecuHa spisiercs
CJIOXHBIM KallWIISIPHO-IIOPUCTBHIM MaTrepuaioM, os-
TOMY BBEJIEHHE a3P030JIs1 BO3MOYKHO JIMIB HA CIIELHU-
AJIHO CKOHCTPYMPOBAHHOM YCTAaHOBKE, CXeMa KOTOPOH
NprBesieHa Ha puc. 1.

Oco0eHHOCTh KOHCTPYKLMH ITPOMBILUIEHHON yCTa-
HOBKH B TOM, 4TO 16 3ar0TOBOK IPEBECUHBI pa3MEPOM
80x80x700 MM OTHOBPEMEHHO MPOMUTHIBAFOTCS a3-
PO30JIBHOI CMEChIO Macia U BO3ayXa JJ0 HeOOXOIUMOH
CTeTIeHH cofiepkanus Macna B Apesecune (1o 10...12 %
OT MaccChl CyXOH JJPEBECHHBI).

Abdpo305pHAsE YCTAHOBKA COCTOUT U3 CTAHUHBI, HA
KOTOPOH 3aKpeIUICHBI IBE TUTUTHI (MIOABMKHASL U He-
MIOZIBMDKHASL) JUISl OOECTICUeHHS] TEPMETUYHOTO 3aKpe-
IUIEHUsI C TOPIOB 16 3ar0TOBOK 3a CYET T'MIPOCUCTE-
Mbl. K TOpIiam 3aroToBok O CTOPOHBI HETIOBHKHOM

5 6 7

3 4
/
/

e

16

15 14 8

13

12

Puc. 1. Adpo3oibHas ycTaHOBKa JUIS IPOITUTKY APEBECHHBI: /— TOIUIMBHBIA Hacoc Bbicokoro maeienus (THBJ); 2 — tpybo-
MPOBO; 3 — TEIIOAIEKTPOHArPEeBATEIbHBIE AMEMEHTHI; 4 — OaK ATl MPOIHUTHIBAIOLIETO PACTBOPA; 5 — THAPOLUIMHID;
6 — MaHOMETp KOHTPOJISI AABICHUSI IPIKUMA; 7 — IEKTPOKOHTAKTHBIH MaHOMETp; 8§ — ruppocranuus; 9 — GopcyHKH;
10 — BakyyMHBIii Hacoc; /] — pecuBep It Bakyyma; /2 — o0pasibl ApeBecrHbl; /3 — IyNbT yrpaBieHus; /4 — MHeB-
MOLUTAHTH; /5 — GuibTp; 16 — pecusep A JaBieHus; /7 — MHEBMOKoMIpeccop; /8 — 31eKTponpoBos; /9 — 37eKT-

ponsuratens aius THB/]

Fig. 1. Aerosol plant for impregnating wood: /— high-pressure fuel pump (fuel pump); 2 — pipeline; 3 — heat-electric heating
elements; 4 — tank for impregnating solution; 5 — the hydrocylinder; 6 — pressure gauge for pressure control; 7 —
electrocontact manometer; 8§ — hydroelectric station; 9 — injectors; /0 — the vacuum pump; // — receiver for vacuum;
12 — samples of wood; /3 — the control panel; /4 — pneumatic hoses; /5 — the filter; /6 — receiver for pressure;
17 — pneumocompressor; /8 — electric wire; /9 — electric motor for injection pump
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IUTMTHI Yepe3 MHEBMOKIIANAHbl OT PacpeiennuTeNs
TMOJIBOZIUTCS a9P030J1b, KOTOPBIH MOTyYeH B JOPCYyHKAX
TPH ITOMOIIX TOTUTMBHOTO HACOCA BHICOKOTO IABJICHUSL.
C npyroi#i CTOPOHBI K TOPLIAM TIOBE/ICH BaKyyM Yepe3
aHAJIN3aTOPbI KOHTPOJISI MACJIOBO3AYILIHOM CMECH, KO-
TOPBIE IPU AOCTHKEHUU TPEOyEeMOii CTEIICHH MPOITHT-
KU 3arOTOBKHM OTKJIFOYAIOT THEBMOKJIAIIaH CO CTOPOHBI
HarHeTanust cMecd. OCHOBHBIC MAapaMeTPhl U Xapakx-
TEPUCTUKU YCTAHOBKH MPEICTABIICHbI B Tabuue [7].

Koncrpykums obecrieunsaer:

— CKBO3HYIO IPOITUTKY 3arOTOBOK JIO COZIEPKAHUS
cMa3ku 12 % oT Macchl CyXoH IpeBECHHBL;

— yno0cTBO B paboTe, SKCIUTyaTalliid U 00CITyKH-
BaHUH;

— DKOJIOTMUECKYIO UUCTOTY NMPOU3BOICTBA.

Tabnuma
OcHOBHBbIE MapaMeTPbl YCTAHOBKH
Basic installation parameters

HaumeHoBaHHe TapaMeTpoB JlanHble
Tun CranuoHapHbIN
Pasmep 3arotoBok 80x80x700 mm
KonuuectBo 3aroroBok 16
JlaBieHue asposonu 1,0-1,5 MIla
Bakyym 80 klla
[Morpebnsiemast MOITHOCTH 3,0 KBt
[Torpebnsiemoe HampsDKeHNE 380 B
JIMTenbHOCTh Onepanuu 25 MuH
Tabaputsr 2400x770x2000 MM
Macca ycTaHOBKH 800 kr
[apanTuiiHbIil CPOK 12 mec
nponumOel He e 80 °C
Temneparypa sKcIuTyaTaluu +15...+400 °C

Lyem [

70
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40 |
30 -
20
10 -
1 1 1 1 1 ]
0 5 10 15 20 25 t,MuH
a
Lycem [
70
60
50
40 -
30
20 -
10
1 1 1 ]
0 5 10 15 ¢ mun

Hcnpitanust o nponurtke OpyCKOB B a3p0O30JIbHOM
YCTaHOBKE MPOBOJSATCS O CIEAYIOIIEH METOIHUKE.
Bepesossie Opycku pazmepom 80x80x700 MM B KO-
smuuectse 16 T, ¢ BIaKHOCTBIO 5...8 %, mporpeTrsie
1o temneparypsl 70 + 50 °C, ycTaHaBIMBAIOT B sTMEHKH
npecc-GopMbl. 151 repMeTH3ai BEPXHEro U HIK-

P, MIla
1,0f
0.8}
0,6
041
0.2}

0
-0,1

¢, MUH
30 muH, 45 ¢
P, MIla
1,0F
0,8F
0,6
0,4+
0,2

0 35

-0,2

3,51 13,5113,513,5]13,5]|13.5 3.,5|(3.5] |3.5

f, MUH
30 muH, 45 ¢

o

Puc. 2. [{uxiiorpaMMbl a3p030JILHOM MPONUTKH Oepe30BbhIX
OpyckoB: a — Opycku 0e3 BUAMUMBIX IIOPOKOB; 6 —
¢ cyukamu 70 20 % obbema Opycka MM UMEIOIUe
xococuoi [10, 11]

2. Cyclograms of aerosol impregnation of birch bars:
a — without defects; b — with knots up to 20 % of the
bar volume or having an oblique layer [10, 11]

Fig.

L,cm

60 -
50
40 +
30
20
10

10 15 20 25 30 ¢, mMuH

Puc. 3. 3amonHenns Maciom OpyckoB: @ — 6e3 MOPOKOB;
6 — c kococoeM; 6 — ¢ cydkamu 10 20 % oObema
Opycka

Fig. 3. Curves fill the oil bar: « — without defects; 6 — with
a slant; 6 — with knots up to 20 % of bar volume

JlecHow BecTHUK / Forestry Bulletin, 2017, Tom 21, Ne 4

97



HoBble MaTepuanbl U TEXHONOMUMW...

MponuTtoYyHas ycTaHOBKaA...
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Puc. 4. Coznepxanue maciia B Opyckax 1mociie IpornuTku: | —
Opycku 6e3 mopokoB; 2 — Opycku ¢ cydakamu 10 20 %
o0beMa; 3 — OPYCKH € KOCOCIIOEM

Fig. 4. Curves showing the oil content in bars after impregnation:
1 — bars without defects; 2 — bars with knots up to 20 %
of volume; 3 — bars with cross-bed
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HETOo Topla OpycKa MCIONb3YeTCsl THAPOCUCTEMA BbI-
COKOT'0 JIABJICHUS, IPH 3TOM ITPOUCXOANT BIABIMBAHHUE
TOPLIOB OPYCKOB B KOHYCOOOpa3HbIC SIMEUKHU U YIUIOT-
HeHue ux no nepumerpy. Kaxxnas siueiika cucreMoit
TpyOOIIPOBOIOB MOJIKIIOUCHA K PECHBEpaM: BEpPXHHE
yepes popcynku TpyoonpoBonamu Ha THB/I, HinkHuIE
K BaKyyMHOMY pECUBEpY. A3PO30JIb CO30ACTCS B sTYCH-
Ke 1of nasieHueM 3a cuer THBJL, ¢hopcyHOK 1 Kom-
npeccopa. [Ipy BKiIroYeHNH B Hadasie MPOIUTKHU Mpo-
HCXOJIUT OTKPBITHE BAKYYMHOIO KJIallaHa U CO3JaHue
BaKyyMa B KaXJI0W HIDKHeH siueiike. Ha npoTsbkeHnn
BCEro LUKJa nojjaepxkusaercs paspsikenue 80 klla
3a c4eT BaKyyMHOI'O Hacoca, KOTOPBIM MOIKIIOYEH K
pecuBepy U paboTaeT B aBTOMATHIECKOM pexuMme [6].

[Tomaga a’po3onst OCyHIECTBISAETCS B BEPXHHE
siaeliku nukindecku, 3a caer THBJ] u ¢opcyHok,
YCTaHOBJICHHBIX Ha KaXJI0M siueiike, 0T pecuBepa no-
CpelICTBOM NMHEBMOKIanaHoB. [Tocne 3aBepiienns
OIepary Mo MPOIUTKE BBIKJIIOYAIOTCS BCE MHEBMO-
KJIaraHbl 1 BKJIIOYAIOTCA THAPOCUCTEMA, TPOUCXOANUT
pa3MbikaHue npecc-hopMbl U OpPYCKH U3BIICKAIOTCS U3

Ac,% [
12

10

Ac,% [
12 -

10

0 6 7 8 9 10

]
C, %

Puc. 5. 3aBucuMOoCTh comepKaHus CMa3KH B ipeBecuHe Ac, %, OT Pa3InIHbIA (aKTOpOB: @ — TeMIeparypsl ¢, °C; 6 — IaBIeHus
P, MIla; 6 — Bnaxxnoctu W, %; ¢ — conepxanus mogudukaropa B apesecune C, %.

Fig. 5. Technological parameters of the plant: @ — the dependence of the lubricant content in the wood (Ac, %) on the temperature
t, °C; 6 — the dependence of the lubricant content in the wood (Ac, %) on the pressure P, MPa; ¢ — the dependence of the
lubricant content in the wood (Ac, %) on humidity W, %; e — the dependence of the lubricant content in the wood (A, %) on the

content of the modifier in the wood C, %.
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ycTaHoBKH. [ IporieHT nponuTky OpycKOB ONpeaesisieT-
csl ITyTeM BRIOOPOYHOTO B3BEIIMBaHuU [8, 9].

Ha puc. 2 npencraBieHsl TUKIOrPaMMBI a3p030-
JILHOM MPONMUTKU Oepe30BbIX OPYCKOB IO OIBITHBIM
pexrMaM, IpeBapuTEIbHO MOI0OpaHHBIM Ha J1a00-
paTopHOM yCTaHOBKE.

YT00bI ONpeieIuTh BpeMs, HEOOXOAMMOE /ISl a3pO-
30JIbHOM MIPOITUTKY BO BPEMsI IPOIUTKH, JJIs1 KasKI0H
IpyIIbI OPYCKOB, 3aMEpPSUIM PABHOMEPHOCTD 3aIloji-
HEHHsI MacyioM Opycka o Bcell mumnHe. st 3Toro
Yepe3 KaKable Th MUHYT YCTaHOBKY OCTAHABJIMBAJIM,
BBIOMpaJIX TpU OpycKa U 10 A7MHe OpycKa BHICBEpIIH-
BaJIM HACKBO3b OTBEPCTHS JUAMETPOM 3,5 MM, LITyTIOM
KOHTPOJIMPOBAJIM pUCYTCTBUE Macia. Ha puc. 3 mpen-
CTaBJICHBI KPUBBIC 3aIIOJTHEHHS OPYCKOB MaciioM [9].

Kora naiineHo BpeMst IPOMUTKY AJIsI KaXK 10U IpyTI-
b OPYCKOB ¥ OBLT paCCMOTPEH MPOLIECC 3aTOTHEHHS
MacJIOM BCel TMHBI OpycKa, HEOOXOAUMO OTIpeNeINTh
COZIEpKaHUE Macya B IPEBECUHE MOCIIE MPOMUTKH.

st aTOro oTOMpanu mno Tpu Opycka U3 KaskaoH
IPYIIBI U BECOBBIM METOIOM ONpPEEIISUTH MPOLEHT
cozepkaHusl Maciia B Opycke. Pesynbrarel 3amepoB
npencTaBieHsl Ha puc. 4. TexHonoruueckue napame-
TpbI pabOTHl YCTAaHOBKH NPUBEICHBI HA puc. 5 [12].

BbiBOAbI

1. Pa3paboranHas u anpoOUpoOBaHHAsT KOHCTPYK-
LUs TPOMUTOYHONW YCTAHOBKH MO3BOJISET BBOJUTH
B JIPEBECUHY KHJIKYI0 U KOHCUCTCHTHYIO CMa3Ky B
BHUJIC adPO30JIsi C PABHOMEPHBIM PacIpe/ieiCHIEM ee
10 BCEMY CCUCHHIO 3ar0TOBKU Ha JiuHY 10 800 MM.

2. TeXHOJIOTUYECKUE PEKUMBI TIPOITUTKH OOecIie-
YHBAIOT BBEJCHUE CMA3KU B KOHIIEHTPAIUU OT 2 JIO
12 % c pa3bpocom no anuHe He Oonee 1,5 %.
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IMPREGNATING UNIT FOR INCREASING THE ANTIFRICTION PROPERTIES
OF STRUCTURAL MATERIAL BASED ON MODIFIED WOOD

D.A. Parinov

Voronezh State Forestry Engineering University Named after G.F. Morozov, 394087, Voronezh, Timiryazev Str., 8

dmitryparinov@mail.ru

In the manufacture of friction parts molded timber to reduce friction coefficient and increasing the wear resistance of the wood
should be 7...9 % by weight of dry wood antifriction composition consisting of an oily base (mineral oil, grease, paraffin,
ceresin, etc.) with additives nanoparticles of graphite and molybdenum disulfide. If the grease content of the wooden bearing
of less than 7 % of the coefficient of friction is increased by several times. When the lubricant content of more than 9 % of
the friction coefficient is not reduced, but the reduced strength and wear resistance, as Grease is a plasticizer and softens the
wood. A disadvantage of all known methods of impregnating wood is that they do not allow to obtain an oil concentration of
less than 40 % by weight of dry wood, as a clean liquid timber moves without solvent. If a solvent is used, there is a tough
problem of removing the solvent timber and the method becomes unsuitable for practical implementation. The advantage of
this impregnation method is that it allows to introduce in the compositions antifriction oily wood in small quantities without
the use of solvents with a uniform distribution of lubricant over the entire volume of the preform. This allows bearings with
friction coefficient of 0,05, and the linear depreciation of 1,12 - 10~°. We are conducting a pilot study on the installation
of wood impregnation under pressure from the end of the aerosol method. Experiments have proven that it is possible to
introduce liquid into the timber and the grease in an aerosol state with a uniform distribution of its preform length 800 mm,
and the grease concentration in the preform is from 2 to 12 %, with a range in length up to 1,5 %.

Keywords: wood, impregnation, spray, installation, antifriction compounds, self-lubricating

Suggested citation: Parinov D.A. Propitochnaya ustanovka dlya povysheniya antifriktsionnykh svoystv
konstruktsionnogo materiala na osnove modifitsirovannoy drevesiny [Impregnating unit for increasing the
antifriction properties of structural material based on modified wood]. Lesnoy vestnik / Forestry Bulletin, 2017,
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UMIMYJIbCHAA CYLUKA MUNTIOMATEPUANIOB U3 APEBECUHbDI ACEHA
TOJILLUHOU 50 MM B KOHBEKTUBHbIX CYLUUJIbHbIX KAMEPAX
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Cnenan 0030p JIUTEPaTYPHBIX UCTOYHUKOB MO PEXKHMMAaM U MapameTpaM CyLIKH IMHJIOMATepPHalIOB U3 APEBECHHBI
scerst TommuHod 50 MM. [IpuBeneHsI peKUMBI CYIIKH, 3aBHCSIINE OT TEKyIIeH BIQKHOCTU MHJIOMAaTepHajoB,
npezncrasieHabie B Tpyaax E.C. bornanosa, A.W. Pacesa, I1.C. Ceprosckoro u B TOCT 19773-84. Pexumsl pa3nu-
YaIOTCs HaYaJIbHOM M KOHEYHOM TeMnepaTypoifl areHra CylKH, CTCIEHbIO HACBIIIEHHOCTHU Ha HAa4YaJIbHOM W KOHEY-
HOM JTarax rpouecca cymku. [Iporeec cymky, o pa3HbEIM HCTOUYHHKAM, BKJIIOYaeT B ceOst oT 3 1o 12 cTyneHeit.
IlepBble IMITYITECHBIE CYIIKU MMJIOMATEPUANIOB U3 JPEBECHHEI siceHs Hadanuch B 1995 . (OO0 «MHTap», Mocksa)
B MOJICPHU3UPOBAHHOH CYIIMIBHON Kamepe «Ypai-72» ¢ HoIepeyHOo-ropu30HTaNnbHON upKyssinueil. [puBenens
TapaMeTpsl JAaHHOTO PEeKMMa CYIIKH, a TAaK)Ke CyIIKa B KOHBEKTHBHBIX CYIIMIIBHBIX KaMepax Y4eOHO-TIPOU3BO/I-
cTBeHHbIX MacTepckux MI'VJI ¢ nonepedHo-BepTHKaIbHON IUPKYIALKEN areHTa CylIKH. BiiaXHOCTh JpeBecuHbl
B [IPOLIECCE CYLIKH OIPE/EIISIIN C TIOMOIIBI0 KOHTPOJIBHBIX 00Pas31ioB, a pa3BUTHE CYLIMIBHBIX HAPSHKEHUH — MO
CHJIOBBIM 0Opa3naM. HavansHast BIaXHOCTB ApeBecrHbI ompeernsiiack B coorBercTBru ¢ [OCT 16588 — 91. Ilpu-
MEHEHHE UMITYIbCHBIX PEXKUMOB MO3BOJIAET CHU3UTH MOTPeOIeHNe AMEKTPOIHEPTUH TIPH CymIKe siceHst 10 60 %.
KnroueBble ciioBa: nuaoMaTepya U3 IpEeBECHHBI SICCHS, UMITYJIbCHAsSI CYIIKA, PEXKUMBbI CYIIKU

Cepuiaka s nutupoBanus: Kypsimos INH., Kocapun A.A. UmnynbscHas cyIika MAJIOMaTepHaioB U3 IPEBECHHbI
SICeHs1 TONIUHOM 50 MM B KOHBEKTHBHBIX CYIIMIBHBIX Kamepax // JlecHoii Bectuk / Forestry Bulletin, 2017. T. 21.
Ne 4. C. 101-105. DOI: 10.18698/2542-1468-2017-4-101-105.

HCGHL npeacTasisier co00i pos TUCTONaTHbBIX
pacTeHuii ceMelcTBa MacIMHOBBIX, HACUUTHI-
BaroIIKi 0Kkoj0 70 BHIOB, pacIpOCTPAHEHHBIX B
yMepeHHOM mnosice CeBepHOTo MoJylapus, pexe
B CyOTpONMYECKHX M TPONMUYECKUX Jiecax. SceHp
pacTer rpyniamMy B CMEIIaHHBIX Jiecax, HHOTIa BMe-
cTe ¢ AyOOM M IPYyTUMH JIMCTBEHHBIMU TTOPOJAMH,
o0pa3ys siceHeBbIe Jieca. BricoTa gepeBa gocTuraer
30...50 M, a tnametp ctBona — 1,5 M. Kpona nepeBa
yAJTMHEHHAs! SHIEBUIHAS, C BO3PACTOM BBICOKOIIOI-
HSITast, LIAPOKO-OKPYIJIas C U30THYTHIMHA MOJIOABIMHU
BeTBsIMH. Slcenb xkuBeT 10 150-350 net. I{BeTer u
mwiogonocut ¢ 15-20 ner. B Poccun npouspacraer
11 BUJIOB siceHs, MHTPOIYLIMPOBAHO elie okoio 20
BuJ0B. Hanbonee pacnpocTpaHeH siCeHb BHICOKHUI
WK OOBIKHOBEHHBIN (Fraxinus excelsior), KOTOpBIN
pactet no Bcelt 3anagHoi EBpone, B CpenuzeMHo-
Mophe U Manoii A3uu, a B Poccun k 1ory u 3amnany
ot Bonru 1 Ha KaBkase [1].

SlceHb OTHOCHUTCS K SIAPOBBIM KOJIBLIECOCYIUCTHIM
nopozaaM. [onu4uHbIe CIOM BCIEACTBUE PA3IUuUil B
CTPOCHUU IO3HEH U PaHHEU JIPEBECUHBI XOPOILIO
3aMeTHBI Ha Bcex paspe3ax. Sapo ceerno-Oypoe,
3a00JI0Hb HIMPOKasi, JKEITOBATO-0enasi, OCTEIIEHHO
nepexoaamas B s1po. CepueBuHHbBIE TyYd BUIHBI
Ha paJiuajbHOM pa3pe3e B BUJIE HEOOJIBIIHNX OJiecTs-
X yeprouek u Touek [2]. Cpennee 3HaYCHUE TUIOT-
HOCTH SICE€HS] OOBIKHOBEHHOTO IpH BIIAXKHOCTH 12 %
cocrasysier 680 Kr/m?, B aOCOIIOTHO CYXOM COCTO-
aHUKM — 645 xr/M3, 6a3ucHas MWI0THOCTHL 560 Kr/m3
[3]. flcenp He ycTymaeT 1Mo MpOYHOCTH AyOy, HMEeT
KpacuBYIO TEKCTYPY, 3HAYUTEIHLHO MPEBOCXOANT Y0

10 CTOWKOCTH K Ae(hopMaLusiM 1 yIapHOH BI3KOCTH.
SlceHb MIMPOKO UCTOJIB30BAICS AJISi H3TOTOBICHHS
JBDK, 00pyUei, Becesl U Jaxke B KOpadiecTpOeHUN
[4, 5]. B Hacrosiiiee BpeMsi IpUMeEHSETCS IPU U3r0-
TOBJICHUH TApKeTa, JIECTHHILI, OKOH 1 MeOeIu.

CTOMMOCTBh MUJIOMAaTEepHaloB U 3aTOTOBOK M3
SCEHs COCTaBJIAET OT 35 1o 45 Thic. py6. 3a 1 M°.
BcrencrBue BEICOKOH TIIOTHOCTH APEBECHHBI SICCHS
CYIIIKa €ro MpeICTaBIAET ONPEIEIEHHBIE CIIOKHOCTH.
B I'OCT 19773—84 nnst mapoBO3AYUIHBIX KaMep
MEPUOINIECKOTO ACHCTBUS ISl IPEBECHHBI SCEHS
u wibMa ToamuHon oT 50 mo 60 MM mpuBeaeH Misi-
TUCTYTEHYATHIA PeKUM CylKu Tabm. 1 [6].

B cmpaBouHuke no cyuike apeBecuHsl [7] npu-
BE/ICH PEXXUM CYILIKHU JJIS sICeHS ¥ rpada TONIMHON
ot 50 o 60 MM, BKJIOYAROIIHI B ce0si orepanuu

Tadonuma 1
Pexxum cymiky nuioMaTepuasioB U3 ApeBeCHHbI
siceHsl M WiibMa ToJIIUHOH oT 50 10 60 MM [6]
The drying of sawn timber from ash and elm wood with
a thickness of more than 50 to 60 mm [6]

JlecHow BecTHUK / Forestry Bulletin, 2017, Tom 21, Ne 4

Tlcux-
Cpennsis Temrie-
pomert- Crenenb
BIIAXK- parypa
pudeckas HACBIIIECH-
HOCTb JIpeBe- arcHTa o
o o pa3HOCTb, HOoCTH, %
CHUHBL, % cyuiky, °C oC
> 35 45 2 89
35-25 47 3 83
25-20 51 5 75
20-15 54 9 60
<15 65 18 37
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TaoOonuma 2

PexxnM cymiku nmuaioMarepHualioB U3 IpeBeCHHBI siceHs1 M rpada ToJmuHoi ot 50 10 60 MM [7]
The drying of sawn wood from ash and hornbeam thickness of more than 50 to 60 mm [7]

Buaxhnocts Bux 06paGoTicu Temneparypa arenra IIcuxpomerpuueckas CrerneHp
npesecunbl W, % cymku, °C paszHocThb, °C HacChIIEHHOCTH, Y%
/4 IIporpes 48 0 100
ot Wu no 35 Cymika 43 2 88

35-25 Cymika 45 3 73

25 Brnaroremoo6paboTka 49 0 100
25-20 Cymika 49 4 79
20-15 Cyuika 53 7 66
or 15 mo Wx Cymika 62 18 36
Wk Konaunmonuposanue 62 12 52

MIPOrpeBa, CyIIKH, TPOMEXYTOYHON BIIArOTEIII00-
O0paboTKM ¥ KOHAMLIMOHUPOBaHUS (TabmI. 2).

TaM jxe MPUBOAUTCS TPEXCTYIEHYATHIH PEXUM
CYUIKH JUIsI TMJIOMaTepHUasoB TOJIMUHON oT 50 10
60 mm (Tabm. 3).

Tabnuma 3

Pexxum cymiky mujioMaTepuasioB U3 ApeBeCHHbI
ay6a, nanma, rpada u sicens [7]

Drying of sawn timber from oak, elm, hornbeam and ash [7]

Cpennsist Temnepary- | Ilcuxpome- CreneHb
BJIQXKHOCTh pa areHTa TpUYecKas HACBIILICH-
JIPEBECHHEI, CYIIKH, Pa3HOCTH, HOCTH,

% °C °C %
30 47 2 90
3020 50 5 75
20 62 18 36

[1.C. Ceprosckuii [8] NpUBOIUT PEXKUM CYIIKH
MUJIOMAaTepHaNoB TOMIUHONU OT 50 10 60 MM, rre
siceHb 00beTUHSCTCS ¢ OYKOM, KIICHOM U JIMCTBEH-
nunei (pexxum Ne 12) (tabi. 4).

Tabnuma 4
PesxuM cylmiku mujioMaTepHasioB U3 ApeBeCHHbI
Oyka, siceHs, KJIeHa, JIMCTBEHHMUIIbI TOJIIMHOI
oT 50 10 60 MM [8]

The drying of sawn timber from beech, ash, maple, and
larch thickness from 50 to 60 mm [8]

Braxocrs | TCMICPATY- | TCMICPIYPR | Crenerts
ou— P «MOKPOTO» il
o CYILIKH, TEPMOMETDA, CTH,
°oC °oC %
Brerimie 40 53 49,5 82
40-30 57 52,5 78
30-20 60 51,5 63
20-15 63 51 52
15-10 66 50 42
Hwmxe 10 69 48 32

[IaTucTyneHuaToe U3MEHEHNE TAPaMETPOB CY-
LIIMJIBHOTO areHTa MnpeaycMoTpeHo [9] pexxumom
CyLIKU Ay0a, SCeHs, WIbMa U rpada TOIIIUHOW OT
50 1o 60 MM (Tadm. 5).

Y peXHMOB CYIIIKH, IPEICTABICHHBIX B Ta0MI. 1-5,
MMEIOTCS Pa3Jindusl B HAYaJIbHOM TemIieparype, Ko-
TOpasi HaXoIUTCs B nuamna3one 43...53°, koHeuHoi
temmeparype (61...69°), cTerneHn HaCBIIICHHOCTH B
Hauase nporecca (82 ... 100 %) u B koHIIe mporecca
(32... 38 %). KonnuecTBO cTyneHeH CyIIKH BapbH-
pyetcs ot 3 10 7.

Tabnuma 5
Pexxum CYHIKH NMUJIOMATEePHUaJIOB U3 IPEBECUHBI
ny0a, siceHsi, WJIbMa U rpada ToJIMHOK
ot 50 10 60 MM [9]
The drying of sawn timber from oak, ash,
elm and hornbeam thickness from 50 to 60 mm [9]

Bnaxunoctes | Temnepary- | Ilcuxpome- CreneHb
JipeBecH- pa areHTa TpUYECKas | HACBILICHHO-
HBI, % cymku, °C | pa3zHocts, °C cty, %
>35 43 2 89
35-25 45 3 83
25-20 49 4 79
20-15 53 8 74
<15 61 17 38

[IpuBeneHHbIE HU3KOTEMIIEPATYpPHBIE PEKUMBI,
BKJIIOUAIOIIME OIEepalfio Mporpesa, Cyuky ¢ pas-
JINYHBIM KOJIMYECTBOM CTYIEHEH, MPOMEKYTOUHYIO
Y KOHEYHYIO BJIArOTEII000pa0OTKy M OINEepaluio
KOHJIMIIMOHUPOBAHHUS, TPEANONaraoT HCII0JIb30Ba-
HUE JUIS CYIIKH MUWJIOMAaTePUaoB U3 SICEHS TEXHO-
JIOTUYECKOTO BOJISTHOTO Mapa.

B HacTosee BpeMs MpakTUYECKH HE OCTAJIOCh
JepeBo00padaThIBAIOIINX PEANPUSATHIA, HCIIONB3Y-
FOUIMX JJIsI CYIIKM TEXHOJIOTMYECKUI BOJSHOM map,
BCJIE/ICTBUE €TO BBICOKON CTOMMOCTH.

B 1994-1994 rr. Ha kadeape CyIIKH 1 3aIIUThI Ape-
BecrHbl MI'VJI Obin pa3palboTaHsl, a 3aTeM MPOLLTH
MIPOMBIIUIEHHYIO anmpoOaIuio pexkuMbl UIMITYJIbCHOM
CYUIKH XBOWHBIX M JIUCTBEHHBIX MOPOJ JPEBECHHBI
B KaMmepax nepuoandeckoro aeicrsus YJI-2M u ka-
Mepax HenmpepblBHOro npuHuuna aevcraus L{THU-
NMO/I-32 na npenmpusitun JJOK Ne 1 (1. Mockaa.)
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Taonuma 6

CBOIlHaﬂ Taﬁ.]'[lfllla pa3ﬂH‘lHﬁ B peKUMax CylIKHU NMUJIOMAaTEPUAI0B U3 IPEBECUHBI SICCHSI TOJ'[I[IHHOﬁ
ot 50 10 60 MM
Summary table of differences in drying conditions for sawn timber from ashwood thickness from 50 to 60 mm

Temmeparypa arenra CyIiku, CrerieHb HAChIILIEHHOCTH
JlureparypHblil Komnuectso C
HUCTOYHUK HavaJIbHasd, ° HaJaJibHasdl, KOHEYHas, CTyHeHeﬁ OYCTAHUC ITOPO
o koHeyHas, °C o o
C % %
T'OCT 19773-84 [6] 45 65 89 37 5 Wnem
boraanos E.C. [7] 48 62 100 36 7 rpab
borganos E.C. [7] 47 62 90 36 3 Jy06, wibMm, Tpad
Ceprosekuit I1.C. [8] 53 69 82 32 6 byx, nen,
JIICTBEHHHUIIA

Paces A.1. [9] 43 61 89 38 5 Jy0, wibm, rpad

B 1995 . monyyen natent Ne 2027127 Poccuii-
ckoit denieparyu Ha COCO0 CYIIIKY MTUJIOMATEPHAIIOB
U 3arOTOBOK, MO3BOJISIOLIUN OTKA3aThCsl OT UCTIONb-
30BaHMsI BOASHOTO Mapa B npoiecce cymku [10].

C 1995 r. mo 2005 rog na npeanpusituu OO0
«MuTap» (r. MockBa) peXKUMbI UMITYJICHOW CYyII-
KM OBLIU HMCIIOJIB30BAHBI JIJISl CYIIKH XBOWHBIX ITH-
JIOMaTepHuaioB (COCHA, €Jib) U TBEPJOTUCTBEHHBIX
nuiomMarepuaios (ay0, Oyk, rpyiua, KjieH, opex),
B TOM YMCJIE U JUUIg SICEHS TOJIIMHOU 53—-58 MM, B
MOACPHU3UPOBAHHON CYIIMJILHON KaMepe ¢ a’po-
JUHAMUAYECKUM MPUHLIUIIOM ACUCTBUS «Ypan-72».
[Ipumep pexxuma CylIKu MUJIOMATEPUAIOB U3 SICEHA
MpUBE/ICH B Ta0MI. 7.

Tadonuwa 7
Pexxum cymiku siceHs1 TOJIUHOM 0T 50 10 60 MM
(000 «HHuTap», . MockBa)
Mode of drying, ash thickness from 50 to 60 mm
(«Intar», Moscow)

Bpews, Temnepary- Pesxum cymkn Texymias
pa areHra BIIQXK-
oyr cymku, °C Bpems Bpems HOCTb, %
paboTeL, U | may3sl, 9
1 36 1 4 65,5
3 42 1 4 59,8
7 46 1 4 51,5
11 48 1 3 42,2
14 52 1 3 35,8
21 56 1 3 29,3
25 58 1 3 24,7
31 62 2 3 19,3
35 64 2 2 15,1
39 66 2 2 11,4
40 68 3 2 9,2
44 70 3 2 7,2

Tadbnuma 8
ITapaMeTpbl CyIIKH MAJIOMATEPUAJIOB U3
JApeBeCHHBbIsSICEHS] TOJIMHON 54 MM
(YIIM MI'VJI, MockBa)
Parameters of drying sawn timber from lumber
54 mm thick (MGUL, Moscow)

Temre- Pexxum cymku Tekyrmas
Bpewms, g:;zg: B e
pemst
cyT CyIIKH, Bpens Tay 36l HC'oc "
oC paGoTsl, 4 ’ %
q

12 58 2 3 25,5

” 60 2 3 15,2

30 65 2 3 12,4

45 70 2 2 78

48 70 3 2 6.

B nmpouecce cymkn KOHTPOJIb 32 COCTOSTHUEM
Marepuasa MpoBOINIIN C UCTIONb30BaHHEM KOHTPOIIb-
HBIX 00pa3lOB BIAXHOCTH U CHJIOBBIX 00pPa3IoOB,
3al0KeHHBIX B mTabens. [lepexon co crynenu Ha
CTYII€Hb, NIOBBIIIEHUE TEMIIEPATypbl U U3MEHEHHE
apaMeTpoB peKUMa UMITYIbCHOM CYIIKH OCYIIECT-
BJISUTH B 3aBUCHMOCTH OT Pa3BUTHSI MTOJTHBIX BHYTPEH-
HUX HalpsKEHUN.

CrniennanbHO pa3paboTaHHAs CHCTEMa aBTOMAaTH-
YECKOTO pEeryaupoBaHMs, BKIIOUAIOLIasi ICUXpoMe-
TPUYECKHUI y3el («CyXO0iD» U «MOKPBIN» TEPMOMETPBI
COIIPOTUBJIEHU ), PETYIIATOP TEMIIEPATYPhI U TaliMep
Ha 6aze npudopos HITO «OBEH» (1. Mocksa), mo-
3BOJINJIA MCIOIb30BaTh TEXHOJIOTHIO UMITYJIbCHON
CYLIKH B YETHIPEX KaMepax MepuonYecKoro aei-
CTBHS BMECTUMOCTBIO 12 M* YueOHO-TIpOU3BOICTBEH-
HbIX MacTtepckux MI'VIT 1yis cyliku nujioMarepranoB
13 ApeBecuHsl sicens B nepuon ¢ 2009 mo 2013 .

B 2017 . aBTOpam# rosryyeHs! /jBa MaTeHTa Ha CIo-
c00 MMIYJILCHOM CYIIKH TiiiiomMarepuaiios [11, 12].
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HoBble MaTepuanbl U TEXHONOMUMW...

MMnynbcHasn cyLllKa nuiomaTepuanos....
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Cykaues B.H. Jlenaposorusi ¢ 0CHOBaMU JIECHOU reo0oTa-
uuku. JI.: Tocaecrexusmar, 1934. 616 c.
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miequst, 1985. 563 c.

Cranxo S1.H., ['opbauesa I'.A. [IpeBecHbIe MOPOIBI U OC-
HOBHBIE MTOPOKH JpeBecuHbl. M.: BcemupHbiid Gonn au-
koit mpupoxsr (WWEF), 2010. 155 c.

Boposuxos A.M., Yrones b.H. CnipaBounuk 1o gpeBecH-
He. M.: JlecH. npom-cTh, 1989. 296 c.
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neuctBusy. M.: U3a-Bo crangaptos, 1990. 446 c.
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borganos E.C., Koznos B.A., Kynteir B.b., Menexos
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npoM-cTh, 1990. 304 c.
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cepBupoBaHue apesecunbl. M.: JlecHas npom-cTb, 1968.
448 c.

Paces A.U. Cymxka apeecunsl. M.: Jlans, 2010. 416 c.

[10] Crioco6 cymkn mmmomarepuanos: Ilat. Ne 2027127 Poc-

cuiickass @enepanus / Paces A.U., Kypsimos I'H., JIs-
mrenko C.B. Omy6i. 20.01.1995.
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2607923 Poccuiickas Oeneparmst / Kypsimos I.H., Koca-
pun A.A., Pacesa E.A.. Onyou. 11.01.2017.
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2615854 Poccuiickas @eneparmst / Kypsimos I.H., Koca-
pun A.A., Pacesa E.A. Ony6m. 11.04.2017.
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MMnynbCcHas cylliKa nuiomaTepumanos.... HoBble maTepua’sibl U TEXHONOMUM...

IMPULSE DRYING OF SAW TIMBER OF THICKNESS 50 MM
IN CONVECTIVE DRYING CAMERAS

G.N. Kuryshov', A.A. Kosarin?

I'BMSTU (Mytishchi branch), 1 st. Institutskaya, 141005, Mytischi, Moscow reg., Russia
2000 «Forcklady, 40 st. Partizanskaya, Moscow, 121359, Russia

kosarin2008@yandex.ru

The review of the book sources on the regimes and parameters of sawn timber drying of ash trees of 50 mm thickness
has been made. Drying regimes depending on the current humidity of the sawn timber presented in the works of
E.S. Bogdanov, A.L. Rasev, P.S. Sergovsky and GOST 19773-84 have been listed. The presented regimes differ in the
initial and final temperature of the drying agent, in the degree of saturation at the initial and final stages of the drying
process. The drying process includes from 3 to 12 steps, according to different sources. The first impulse drying of sawn
timber from ash wood was made in 1995 at LLC «Intar» in a modernized drying chamber Ural-72 with transversely
horizontal circulation. The parameters of the drying regime in convective drying chambers of MGUL with transversely
vertical circulation of the drying agent are shown. The control over the humidity of the timber during the drying process
was carried out by means of control samples. The development of drying stresses was based on force samples. Initial
humidity of wood was determined in accordance with GOST 16588-91. The use of pulse regimes allows to reduce the
consumption of electricity when drying ash trees up to 60 %.

Keywords: sawn timber, impulse drying, drying regimes
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thickness 50 mm in convective drying cameras]. Lesnoy vestnik / Forestry Bulletin, 2017, vol. 21, no. 4,
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\ MUHOPOMTOPTI JIECOMPOMBILLIEHHBIN
I- POCCUHA KOMIMJIEKC POCCUU

MNPECC-PENIN3

JlepeBAHHbI@ KOHCTPYKL, MM B FOPOACKOM CTPOUTENIbCTBE
U3MeHAT 061uK [lanbHero BocToka

MpyMeHeHWe AepeBsHHbBIX KOHCTPYKLMA B CTPOUTENBCTBE XUIbSA MOXET 3HAaYMTENbHO YydlnTb

Ka4yeCcTBO ropoackon cpedbl kak Ha JanbHem BocToke, Tak 1 no Bcen ctpaHe. CtaTc-cekpeTapb — 3ame-
cTuTens MyuHMCTpa NpoMbILLIIeHHOCTU 1 Toproenn Poccun Buktop EBTyx0oB coobLumn o nnaHax rocygap-
CTBa MO PaCLLUPEHNIO MPUMEHEHNS APEBECUHBI B CTPOUTENBCTBE B PpaMKaXx BbICTYMNNEHUS HA CTpaTermiyeckomn
ceccumn «KKX u xunbe. Yto 6ygeT coenaHo?» Ha BOoCcTOYHOM akoHOMMYeckoM cbopyme, KOTOPbIN NpoXoauT
B0 BrnagmsocToke.

B pabote ceccun npuHanM yyactme MUHUCTP CTPOMTENbCTBA M XKMIULLHO-KOMMYHASILHOMO XO35MCTBa
Poccuiickon ®epepaumm Muxamn MeHb, 3amectutens MuHUCTpa CTpOUTENLCTBA U KUMULLHO-KOMMYHa-
nbHOro xo3sawcTea Poccuiickon Pepepaummn Angpen Ynbuc, 3amectntens MuHucTpa Poccuiickon

Pegepaummn no passutnio OanbHero Boctoka Ceprer KavaeB, a Tawke npeactaBUTENU KPYMHEMLIMX
KOMMaHWM 1 NpaBUTENBLCTB AaNbHEBOCTOYHbIX PETMOHOB.

Mo paHHbIM cTaTUCTMKKM, 6onee 80 % HaceneHus Poccum NpoxmBaeT B KPYMHbIX ropodax, M 9TOT NPOLEHT
OyoeT pactu B Grivpkanwume rogpl. B cBaA3u ¢ aTum 0byCcTPONCTBO rOpOAOB, pas3BUTUE X BHYTPEHHEN MHdpa-
CTPYKTYpbl, CTAHOBUTCSI NEpPBOCTENeHHON 3aaadeit. MNnaHMpyeTcs akTMBHO M3yvaTb MUPOBOW OMbIT U BHEA-
pATb NepeaoBble METOAMKU, KOTOPbIE CAENatOT XKM3Hb ropoXKaH 6oree aKONOrMYHOM 1 KOMPOPTHOM.

[epeBsiHHble KOHCTPYKLMWN B FOPOACKON 3acTpoike GOnbLUMX ropodoB NPUMEHSIOT CTPaHbl, KOTOopble BO
BCEM MUpe MPU3HAKTCA Naepamm Mo opraHvM3aumm YMHOW ropoackon cpedbl: AnoHus, CuHranyp v gpyrve.
B cBsasn ¢ atum MuHnpomTopr Poccun, MuHcTpor Poccun, a Takke permoHanbHble Bnactu, NpodunbHble
accounaumm n 6rM3Hec-koMnaHnM 3auHTepecoBaHbl B paclUMpPEHNM NPOM3BOACTBA U NPUMEHEHUN OepeBsiH-
HbIX KOHCTPYKLIWIA.

C TOYKM 3pEHMS NECONPOMBILLIIEHHOrO KOMMNIEKCa, pasBnTne OepeBsHHOr0 4OMOCTPOEHNS MOXET CTaTb
OOHVM Y3 OpariBEPOB pPasBUTUS M NO3BONUT 3a4eMCTBOBaTb 3HaYMTENbHbLIM NECHOM PECYpC CTpaHbl, a Takke
obecneynTb MynbTUNIMKATUBHBIN 9KOHOMMYECKUIA 3DEEKT B CMEXHBIX OTPaCsiX: MPOM3BOACTBO CTPOUTENb-
HbIX MaTepuaroB, 3HepreTuka, TPaHCMOoPT, XUIMLLHO-KOMMYHaNbHOE XO35MCTBO, NOTPedUTEnbCKMe ToBaph|,
B TOM uncne, mebernb.

«[JanbHuin BocTok o4eHb AMHAMUYHO pPa3BMBAETCS, B TOM 4ucrne, 6narogapsi HanaxeHHbIM KOHTakTaM C
3apybexHbiMM napTHepamu. [Ina coxpaHeHWsl BbICOKMX pe3ynbTaToB Heobxoammo obecneunBaTb pa3BUTOCTb
BHYTPEHHEN MHpacTpykTypbl. JanbHuin BoCTOK, Kak n MHOrME perMoHbl CTpaHbl, CTarnkvBaeTcsi ¢ npobne-
MaMu B XunuwHon cdepe. [ns peleHns atoro Bonpoca MuHnpomTopr Poccun npegnaraet paclumputb
NpUMEHEHWE OePEBAHHBIX KOHCTPYKLMIA B CTPOUTENBLCTBE XMUIbsi. B Hallen cTpaHe cerogHsl eCTb AOCTaTO4HO
W PecypcoB, U TEXHOMOMMIA ANsi pa3BUTMS 3TOTO pbiHKA. Mbl MPOrHO3vMpyeMm, YTo OONS AEPEBSAHHOrO0 AOMO-
cTpoeHus B Poccun moxeT Bbipactv 4o 30 % oT obLuero yncna BBOAVMOTO XWrbs, B TOM YKCIe, 3a CYET Mo-
ABNEHWNS MHOTO3Ta)KHOrO KPyrnHoMnaHerbHOro AepeBsiHHOrO AOMOCTPOeHNs», — coobLmn Buktop EBTYXOB.

Pa3sButne gepeBsiHHOro 4OMOCTPOEHMSI OTBEYaEeT MriaHaMm pPas3BUTUSi OTPaciv, KOTOPbIE U3MOXEHbI B HO-
Bon CtpaTerun passuTtns necHoro komnnekca no 2030 roga. MNpasutensctBo Poccun ctumynupyeT npumve-
HeHVe OepeBAHHOrO CTPOUTENbLCTBA MO COBPEMEHHBLIM TEXHOSOMMSAM B pervoHax Afsi Bo3BedeH s coumarnb-
HbIX 00beKTOB. Cpeau HUX — AeTckue cagbl, PU3KyIbTYPHO-0300POBUTENbHBIE KOMMNIIEKChI, (enbaLlepcKo-
aKyLLuepckve NyHKTbI, a TalkKe Xunbe B3aMeH BETXOro 1 aBapunHOro.

Cpeov npegnaraeMbix Mep Mo CTUMYNMPOBAHWMIO STOrO HampaBrieHWsl rocrnogaepkka B BUAE JNbrOTHbIX
KpeauTHBIX CTaBOK NPW NOKYMKe AepeBsAHHbIX JOMOB Y nponssoauTenei. «py 3ToM Mbl NOHMMaeM, YTo Cy6-
cmauMmn HoBble M HeobxogMMo oTpaboTaTb MexaHu3M WX MnpedocTaBrneHuns. Ha HayanbHoM aTane Oyger
npegycMoTpeH obbem cybcuamn nopsaka 200 mnH pybnen. C y4ETOM 9KOHOMUYECKOW CMTyaummn oobem cyo-
cMann MOXeT ObITb M3MeHeH», — fobasun Bukrop EBTyxoB.

K opyrvm mepam pa3suTVS OepeBAHHOrO AOMOCTPOEHUSI OTHOCATCS Takke U3MEHEHWe TEXHUYECKMX pe-
rMamMeHTOB B YaCTW MHOMO3TaXHbIX JOMOB, CTUMYNIMPOBaHWE PErVIOHOB MPUMEHATL AepeBAHHOE CTPOUTENb-
CTBO MO COBPEMEHHbIM TEXHOMOrMAM, BBeAEeHWEe KBOT Ha WCMONb30BaHWe MpodyKuMWM AepeBSHHOrO AOMO-
CTPOeHUs B paMkax cpegeparnbHbIX 1 rocy4apCTBEHHbIX NporpaMM. B kpaTkocpoyHon nepcnektuee aTn Mepbl
obecneyaT pocT pblHKa AepeBSHHOIO AOMOCTPoeHMs Ha 10 %.
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