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Annomayusa. B crarbe paccCMOTPEHbI BOIPOCH! M3TOTOBJICHUS LIIOHOBBIX 10coK. I[lokazaHno, uto
n3-3a cbera Npu MONyYCHUH OOPE3HBIX MUIOMATepHaoB MOTEPU TOJIE3HOTO 00beMa COCTaBISIIOT 10
36 %. YMEHBIIHUTh 3TH NOTEPH BO3MOXKHO NMPHUMEHEHHUEM MOIEPEYHO-TPOJ0ILHOTO criocoba packpost.
st monmy4yeHus: IIMHHBIX 3arOTOBOK CTPOUTEIBHOTO Ha3HAYEHUS] MOXKHO HCIOJIB30BaTh TOJCTHIN JIy-
IIEHBIH IIMOH € MOCIEAYIONUM CpallUBaHUEM IO JJIMHE Ha yC. Y3KUM MECTOM B TEXHOJOTHH IIOHO-
BBIX JIOCOK sIBIIsieTcsl ckienBanue. [Ipecchl ans ckinenBanus OonbliedopmMarHol GaHepbl IPOMO3JIKH,
MaTepualoeMKH, CJIOKHBI B U3TOTOBJICHUH M 3KCIUTyaTallud, & pa3Mepsl TOTOBOM NMPOLYKIHMU OrpaHu-
YeHBI pa3MepaMu IUIHT Tpecca. [Ipu M3roToBIEHUH IIMOHOBBIX AOCOK HE TpeOyeTcs omnepamus CTpo-
raavs Ha (pe3epHbIX CTaHKax C 4YeThIpeX CTOpoH. lllepoxoBaTocTh MOBEPXHOCTH JYIIEHOTO HITOHA
3HAUYUTEJILHO MEHBIIIE IIEPOXOBATOCTH MUIOMATEPHAIIOB, YTO MO3BOJIUT 000MTUCH O3 onepanyu CTpo-
TaHMsl C YEThIPEX CTOPOH. DKOHOMHUS APEBECUHBI HA MPHUITYCKaX Ha CTPOTaHUE COCTABUT 2 MM IO IIIHU-
puHe u 4 MM TIO TONIKHE. J{JIs1 CKIIeNBaHUs MIMOHOBBIX TOCOK MPENIaraeTcsi MEXaHu3M, COAEPKaIIUn
YCTPOMCTBA ISl 3arPY3KH U BBITPY3KHU CKJICMBAEMOI0 MaTepHaa, HarpeBaTesIbHbIE IIIUThI, HYKHASA Ha-
rpeBaTeNbHas IJIMTA BHIMOJIHEHA B BUJE CEKIINI C BO3SMOKHOCTBIO PETYIMPOBAHUS IO BBICOTE, @ MEXKTY
KaXIOW U3 CEKLMI HIKHUX HAarpeBaTeNIbHBIX IUIUT yCTAHABIMBAIOT PHUBOAHBIE BaJbIIbl, KOTOPbIE 0bec-
[IEYUBAIOT 3aTPY3Ky U BBIIPY3KY CKJIEUBAEMBIX JPEBECHBIX CJIOEB.

Knrouegvle cnosa: npeBecrHa, TylEeHbIN IINOH, JOCKA, yCTAHOBKA, CKJICUBaHNE

Jna yumuposeanua: HoBblil TpeBECHBIM KOMIIO3UT — LITNIOHOBBIE JOCKU — U YCTPOMCTBO AJI MX
cknenBanus / JI. O. Yepnsimes, A. A. Jlykam, J[. M. Makcumenko, E. B. CuBakosa // Jleca Poccun
U x0351cTBO B HUX. 2024. Ne 4 (91). C. 143-148.

© Yepuspiies M. O., Jlykamr A. A., Makcumenko /1. M., Cusakosa E. B., 2024



144 Neca Poccnn 1 xo3a14CTBO B HUX Ne 4 (91), 2024 r.

Original article

A NEW WOOD COMPOSITE - VENEER BOARDS -
AND A DEVICE FOR GLUING THEM

Denis O. Chernyshev!, Alexander A. Lukash?, Dmitry M. Maksimenko?,
Ekaterina V. Sivakova*

! Ural State Forestry Engineering University, Yekaterinburg, Russia

24 BRYAN State University of Engineering and Technology, Bryansk, Russia
! chernyshevdo@m.usfeu.ru; http://orcid.org/0000-0002-5802-2697

2 mr.luckasch@yandex.ru; http://orcid.org/0000-0002-5675-6304

3 ttazikofficial@mail.ru

4 savinasamolina@mail.ru, http://orcid.org/0009-0007-5916-4244

Abstract. The article discusses the issues of manufacturing veneer boards. It is shown that due to
the run-off in the production of edged lumber, the loss of useful volume is up to 36 %. It is possible
to reduce these losses by using a transverse-longitudinal cutting method. To obtain long blanks for
construction purposes, you can use thick peeled veneer and subsequent splicing along the length of the
moustache. The bottleneck in veneer board technology is bonding. The press for gluing large-format
plywood is bulky, material-intensive, difficult to manufacture and operate, and the size of the finished
product is limited by the size of the press plates. In the manufacture of veneer boards, the planing
operation on milling machines on four sides is not required. The surface roughness of the peeled veneer
is significantly less than the roughness of the lumber, which will allow you to do without the operation —
planing from four sides. The saving of wood on the allowances for planing will be 2 mm in width
and 4 mm in thickness. For gluing veneer boards, a device is proposed containing devices for loading
and unloading the glued material, heating plates, the lower heating plate is made in the form of sections
with height adjustment, and drive rollers are installed between each section of the lower heating plates,
which ensure loading and unloading of the glued wood layers.

Keywords: wood, peeled veneer, board, installation, gluing
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BBenenue

OGecrnieueHne 3KOHOMHYECKOH  KOHKYPEHTO-
CIIOCOOHOCTH TPOAYKIIMHU SIBJISCTCA OCHOBHOU 3a-
Jadell JIeCOmMIbHO-IepeBO0OPadATHIBAIOIINX IIPO-
M3BOJCTB. PemuTh 3Ty 3ajauyy BO3MOXKHO 32 CUET
BHCAPCHUA HOBBIX TeXHOHOFHﬁ, O6eCHe‘-II/IBaIOHII/IX
MOBBIIIICHNE TPOU3BOAUTEIFHOCTH OOOPYIOBaHUA,
CHIU)KCHHE CBHIPHCBBIX M DJHEPIeTHUYECKUX 3arpar,
a Taxke 00Jiee IMUPOKOTO MPUMEHEHUS MPOIYKIIUU
U3 KJIeeHOH ciioucToil npeBecuHbl. OQHUM W3 He-
JIOCTaTKOB CTPOCHUS APEBECHUHBI SBISETCS cOer —
YMCHBIICHUEC IUaMETpPpa CTBOJIa ACPECBA C YBCINYCHU-
€M €ro BRICOTHI. Benmmumna cbera coctapiser 1 cMm/Mm.

Kak HU3BCCTHO, B pE3yJibTATC cOera nujaomMarepualsnl,

MojlydaeMble M3 JIeCOMaTepHaloB, TaKKe HMEIOT
pasHyl0 MHUPHHY ¢ 00eux cTopoH. st moiaydeHus
00pe3HBIX MUIOMAaTEepHaloB Ha CTaHKax HUX o0pe-
3al0T [0 MEHbIIEH MHpPHHE. DTO MPUBOIUT K 00-
Pa30BAHUIO 3HAYUTEIIBHOTO KOJIMYECTBO OTXOIOB.
Jist HeoOpe3HBIX MHUIOMATEPHAIOB JIWHON 6,5 M
MeHbInas mupuHa coctaBut 180 MM, a Oonbiras —
180+ 65=245 mm. [Ipu moryueHnn 0O6pe3HBIX MHITO-
MaTepUaoB IOTEPU COCTABST:

(245-180)100 %/180=36 %.

D10 BechbMa cymiecTBeHHO. CHH3UTH TOTEPH OT
cbera BO3MOXKHO, NPHUMEHSS TONEPEYHO-TIPOIOIb-
HBIH CIIOCO0 PacKpost MUJIOMAaTepHasoB. DTOT CIOco0
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PacKposi LIMPOKO HCIONB3YETCsl Ha AepeBooOpadaThI-
BalOIIMX MpeanpusaTusix. OQHAKO Uil NPEATIPUATH,
BBIITYCKAIOIINX MHJIOMaTepraTbl CTPOUTEIHHOTO Ha-
3HavyeHus (4 M u Oosee), MPUMEHEHNE JaHHOTO CIIO-
coba He mpenacTaBisieTcsi BO3MOXHBIM. CHIDKEHHE
CBIPBEBBIX 3aTpar 00ECHEeYUT H3TOTOBJIICHHE JIOCOK
W3 JTyIIEHOTO MITIOHA TOMIIHUHOW 4—6 MM (IITIOHOBBIX
nocok). I1InoHoBBIe TOCKHM HE TPEOYIOT TAKUX Orepa-
U, KaK CTporaHue Ha Ppe3epHBIX CTAHKAX, II03TOMY
MOTIEPEYHOE CEYCHUE AETanu OydeT PaBHO CEUCHHIO
3aroToBKU. [Ipumyck mo JyinHe U y MIIMOHOBBIX JOCOK,
Uy OCKH OyJeT OMHAKOBBIM. TakuMm 00pa3oM, KO-
HOMUSI JPEBECUHBI MPU HCIOJIB30BAHUH ILIOHOBBIX
JIOCOK cocTaBisieT 25 %, Tak Kak OTCYTCTBYIOT MpH-
MMyCKH Ha CTporanue ¢ 4 CTOPOH KaK MPH U3TOTOBIIE-
HUM MeOEJIBHBIX JieTajel U3 MUIOMaTepHaIoB.

enab, 3a1a4a, MEeTOANKA
M 00beKThI HCCJIeIOBAHUS
Lenpto paboOTHl SIBISETCS COBEPIICHCTBOBAHUE
TEXHOJIOTUU (haHEPHOW MPOAYKIMHU. 3azadya HCCIIe-
JIOBaHWH — pa3paboTKa YCTaHOBOK JJISi CKJIEHBaHUS
HIITOHOBEIX TOCOK. OOBEKT MCCIIENOBAHMI — TEXHO-
JIOTHYECKHE IPOLECChl M 000PYIOBaHUE ISl HU3rO-
TOBJICHUSI TPOAYKUUU CTPOUTEIBHOTO Ha3HAYCHUS
W3 JIYIIEHOTO IIMOHAa. Marepuansl: JecoMaTepraibl
JIUCTBEHHBIX MTOPOI.

Pe3yabTaTsl U UX 00Cy:KIeHHE
CkienBaHue JyIIEHOTO IIIOHA IO AJMHE U TOJ-
LIMHE B OZHOM HalpaBieHUU 00ECIIEYNBAET BO3MOXK-

a

HOCTB ITOJIyYEeHUS 3aTOTOBOK U3 CJIOMCTOM APEBECHHBI
JuHOM 4 M u Oonee. @upma Raute B 1975 1. m3roras-
JIUBaJIa MITMIOHOBHIE TOCKU W3 JYIIEHOTO IITIOHA TOJ-
myHoM 3 MM. Ilpu 3TOM ToNIIKMHA TOTOBOW MPOAYK-
uuu coctapisuia ot 19 mo 90 mwm, mumpuna — ot 200
o 600 MM, momHA — 18—23 M, YTO TO3BOJSIIO TIPHU-
MEHSTh NPOAYKLHIO B BUE 0aJoK, maHeneH, OpycbeB
B crpoutenscTBe (Kynukos, 1976).

B0O3MOXXHOCTh CKJIEMBaHUS INIIOHOBBIX JOCOK
13 Oepe30BOTro MmIMoHa ToimuHou 7,5 MM (puc. 1,a)
noAaTBepxkaeHa B paborax (CkieuBanue..., 2023)
u (Cunnrkuit, Jlykam, 2023), B KOTOPBIX IPUBEICHEI
pe3yNbTaThl MCCIENOBAaHUS CKICUBAaHUS TPEXCIOM-
HOU IITOHOBOM A0CKH (puc. 1, 6) Ipu MOMOLIH Kiiest
KD-129-65.

CoBpemenHoe 000pyaOBaHHE 00ECIIEUNBACT BO3-
MOXHOCTbH MPOU3BOJUTH JyIICHUE IITIOHA TOIIIMHON
5 MM Y IPOU3BOAMTH €T0 CKJIIEUBAaHUE I10 JJIMHE Ha YC.
VY3KHM MECTOM B TEXHOJIOTHH IUIOHOBBIX AOCOK SIB-
nsietcst ckierBaHue. peccsl A ckileuBaHusl OOJb-
medopmarHoi haHepbl TPOMO3JIKH, MAaTEPHATIOEMKH,
CJIO’KHBI B M3TOTOBJICHHUH M 3KCILTyaTalllH, a pa3Mephl
TOTOBOM MPOAYKIHUU OTPaHUYEHBI pazMepaMy ILTUT
mpecca.

[ mpeccoBaHus APEBECUHBI MOXKET IPUMEHSTh-
csl CyHmIMJIbHO-TIpeccoBast ycraHoBka (Jlykamr, 2014).
B aT0ii ycTaHOBKE MPHUBOAHBIE BAJBIBI 0OECIIEUNBa-
10T HEIIPEPHIBHOE NIEpEMELICHUE U IIPECCOBaHUE Opy-
ckoB. HemocratkoMm cmocoba siBiasieTcss CIOXKHOCTB
YCTaHOBKH, KOTOpasi CBA3aHa C MPUMEHEHNEM MeTall-
JTMYECKUX NepOPUPOBAHHBIX TUIACTHH AJISI CO3IAHUS

o

Puc. 1. ToncTerit MymieHbIH MITOH (@) ¥ CKIICCHHAS W3 HETO MITIOHOBas T0cKa (6)
Fig. 1. Thick peeled veneer (a) and glued veneer board (6)
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JABIICHUS, C UX YCTAHOBKOW W CHSATHEM Ha 00pabaThi-
BaeMble OpPYCKH, a Takke HaJIW4heM Kamep Uit 00-
nyBa o0OpabaThiBaeMBIX OpPYCKOB TOCIIEIOBATEIHHO
TOpsiYUM, a 3aTeM XOJOAHBIM Bo3myxoM. [loatomy
aBTOpaMH pa3padoTaHa yCTAaHOBKa IJIsi CKICHBaHHS
IITIOHOBBIX JJOCOK.

[Ipemmaraemass ycTaHOBKa COCTOHWT W3 YCTPOM-
CTBa I 3arpy3Kd U BBITPY3KH CKJIEMBAEMOIO Ma-
Tepraja ¥ HarpeBaTeNbHBIX IUIUT, TPUYEM HIDKHSISA
HarpeBareibHasl TUTMTA BBIIONHEHA B BUAE CEKIUH
C BO3MOXKHOCTBIO PEryJUpOBaHUs 110 BbIcOTE. Mexty
KaXJIOW CEeKIMeHd HWKHHUX HarpeBarelbHbIX IUIUT
YCTaHOBJICHBI NIPUBOHEIE BaJbIIbI, KOTOPHIE 0Oectie-
YUBAIOT 3arpy3Ky U BBITPY3KY CKJIEUBAeMBIX JpeBeEC-
HBIX CJIO€B 0e3 MPUMEHEHHS CIIOKHBIX M TPOMO3IKHIX
YCTPOMCTB (3arpy309HBIX U Pa3rpy30YHBIX ATAKEPOK)
IIPH MEHBIIIEM BPEMEHHU.

Cxema yCTaHOBKH B pabodeM ITOJIOKCHHUH TIPHBE-
JileHa Ha puc. 2.

VYcTaHOBKa CONEPKUT TPHUBOAHBIE IOAAIONINE
BaJIbIIBI /, BEPXHIOIO HATPEBATENIBbHYIO TUTUTY 2 ¥ HIK-
HUE HarpeBarelbHble TUINTHI 3, KOTOpBIE yCTaHaB-
JIMBAIOT MEXAY IMONaloUMMK BajbllaMu /. BepxHss
HarpeBareibHas IUTUTa 2, HWKHHAE HarpeBareibHbBIC
ATl 3 cofeprKar Jro0ble N3BECTHBIE YCTPOWCTBA 4
JUId UX noabemMa (onmyckanus). Ha ckienBaeMsble ciiou
IPEBECHHBI 5 OKa3bIBAIOT JaBlIEHHE HarpeBaTeiIbHbBIC
mwuThl 2 U 3. CXxeMa YCTaHOBKH B MOJIOXKEHHUH BbI-
Ipy3KH IpUBEIEHA Ha puc. 3.

2 3
OSSO

1 1 1

Puc. 2. Cxema yCTaHOBKHM B pab0OueM MOJIOKESHUH
Fig. 2. Installation diagram in the working position

[locne 3aBeprieHnsT OTBEPIKIEHUS Kies B CKIe-
MBAacMON 3aroToBKe 5 B TIOJIO)KEHUH BBITPY3KH
(cM. puc. 3) ycTpoicTBa 4 MepeMenaroT BepXHIOK
ATy 2 B BEpXHEe TOJIOKEHUE, 2 HUKHHE TUTUTH 3 —
B HIDKHEE IOJIOKEHHE, MOCe Yero BKIIIOYAIOT MpPH-
BOJI BAJIBIIOB / M TPAHCHIOPTHPYIOT CKIEEHHYIO 3aro-
TOBKY J W3 30HBI IIpeccoBanms. [lapameTpsl pexxnma
(maBneHue ¥ MPOAOIKUTEILHOCTh CKIICHBAHMSI) OTIpe-
JIETSI0TCS BUAOM Kiled M TOJIIMHOM CKIIEHBAaeMOM
3aroTOBKH.

OTtcyTcTBHE HEOOXOAMMOCTH IepeMelaTh 3Ta-
KEPKH TI0 BHICOTE MO3BOJIUT YMEHBIITUTH TIPOIOIIKH-
TETFHOCTh MOTPY309HO-Pa3rpy304HbIX pador ¢ 1,5
1o 0,3 mun. Hanpumep, nipu o011el MpooSIKUTEIb-
HOCTH TIPECCOBaHUS 8,5 MUH MpUMEHEHHE JaHHOTO
ycTporcTBa 00ECIeYUT CHIDKEHHUE BPEMEHH Ipec-
coBaHus 10 7,3 MHH, YTO OOECIICUHUT yBEIUYCHHE
MPOM3BOJUTENBHOCTH IIPECCOBOTO  O0OPYIOBAHHS
Ha 16 %.

[Ipu M3roTOBIEHNH MIMOHOBHIX TOCOK HE Tpedy-
eTCs Omepanrs CTporaHus Ha (pe3epHBIX CTaHKaxX
¢ 4deTbipex cTopoH. lllepoxoBaTocTh MOBEPXHOCTH
JYIIEHOTO INMOHA 3HAYUTEIbHO MEHBIIE IIepOX0-
BaTOCTH MIJIOMATEpPHAIOB, YTO TO3BOJIUT 0OONTHCH
0e3 orepainuu CTPOTaHHsI C YETHIPEX CTOPOH. DKOHO-
MUS IpEeBECUHBI Ha MPUITyCKaX Ha CTPOTaHHUE COCTa-

BHUT 2 MM T10 IUPUHE U 4 MM 10 TOJIITUHE.

s s
NN

Puc. 3. Cxema ycTaHOBKH B TIOJIOKEHUH BHITPY3KH
Fig. 3. Installation diagram in the unloading position
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BriBoaBI

1. ITokazaHo, 4T0 M3-3a cOera Mpu MOTyICHUH 00-
PE3HBIX MHUJIOMATEPHAIIOB MTOTEPH IMOJIE3HOTO 00bheMa
cocTaBisioT 10 36 %. YMEHBUIUTH 3TU MOTEPU BO3-
MOXKHO MPUMEHEHHUEM TIOMIEePEUIHO-TIPOIOIEHOTO CITO-
coba packposi. [y MoNMy4eHns: IIMHHBIX 3arOTOBOK
CTPOUTETHFHOTO HA3HAYCHUSI MOXKHO HCHOIH30BaTh
TOJICTBIN JTYIIEHBIN LIMOH C MOCIAEAYIOIIUM CpaliuBa-
HUEM IO JUIMHE Ha YC. Y3KUM MECTOM B TE€XHOJIOTHH
IITIOHOBBIX JOCOK sIBIIsieTCs ckiaeuBanue. [Ipecchr mist
CKJICMBaHMs O0JIbIIeOPMATHON (haHEephl TPOMO3/IKH,
MaTepUaIOEMKH, CJIOKHBI B U3TOTOBJICHUHU U DKCILIY-
aTaluy, a pasMepbl TOTOBOM MPOAYKIIMHU OTPAHUYCHBI
pasMepamu IUIHT TIpecca.

2. IIpu U3roTOBIEHUH LIIIOHOBBIX TOCOK HE Tpe-
OyeTcs orepaius CTpOTaHUsl Ha ()PEe3CPHBIX CTAHKAX
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¢ dgeTpipex cTopoH. lllepoxoBarocTh MOBEPXHOCTH
JMYIIEHOTO IITIOHA 3HAYUTEIHFHO MEHBIIE IIepOXOBa-
TOCTH NMUJIOMATEPHAJIOB, YTO IMO3BOJIUT 000UTUCEH Oe3
OTIEpAIMH CTPOTAHMSI C YETBIPEX CTOPOH. DKOHOMUS
JIPEBECHHBI Ha TNPHUIYCKaX Ha CTPOTaHWE COCTABHT
2 MM MO HIUpUHE U 4 MM TI0 TONILKHE.

3. s CKJeWBaHUS IIMOHOBBIX JOCOK Mpeiia-
raeTcsi MEXaHHU3M, COAEp KAl ycTpoiicTBa A 3a-
TPY3KH U BBITPY3KH CKJIEMBAEMOI'0 MaTepuaa, Harpe-
BaTCJIbHBIC TUINTHI, HIDKHSIS HarpeBaTellbHAs IUIUTA
BEITIONTHEHA B BHUJIE CEKIUH C BO3MOXHOCTBIO PETy-
JIUPOBAHMUSI TI0 BBICOTE, a MEXKIY KaKIOW U3 CeKUUU
HIDKHUX HarpeBaTeNIbHBIX TUIUT YCTaHABIUBAIOT MPU-
BOJIHBIC BaJbIbI, KOTOPBIE OOECIEYHBAIOT 3arpy3Ky
U BBITPY3KY CKJICHBAEMBIX APEBECHBIX CIIOCB.
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