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TIpe/sioykeHa MHOTOOIIEPALIMOHHAs JIECHAs MalllHa Ha 0a3e TPaKTOPHOTO IPOLeccopa JUlsi PACKPSKEBKHU JICPEBLEB
1 M3TOTOBJCHHMS MAKETOB U3 JIPEBECHBIX OTXOAOB. B cTaThe MPUBOAATCS pe3y/bTaThl MMHTALMOHHOTO MOJEIH-
poBaHus PabOTHI MHOTOOIIEPAIMOHHON MAIIMHBIL. PaccMaTpHBaIOTCs 1Be TEXHOJIOTMU paboOThl MaIiuHEL [lepBas
TEXHOJIOTUSI TIPElyCMATPUBACT MapaJUIeIbHYI0 paboTy JIeOCAKH W MalIMHBL. BTOpas TEXHOIOTHUs Ipe/rnonaraetT
MOCJIEIOBATENbHYIO paboTy ebeakn ¢ MannHOW. Pa3paborana MareMaTH4ecKast MOAENIb TEXHOJIOTMYECKUX MPO-
neccoB. [1an SKCrIepUMEHTOB 10 IBYM TEXHOJIOTHSIM BKJIIOYAJI JBAa BApbUPYEMBIX (DaKTopa: CpeliHee pacCTosHHE
TPEJICBKH M CPE/IHEe YHCIIO JICPEBbEB B TpelnroeMoil madke (Tadm. 1, 2). HekoTopbie pe3ysabTaTsl SKCIEPUMEHTOB
Mpe/ICTaBIeHbl B BUAE rpadukoB Ha puc. 6—9. Kak BuaHo u3 rpaduka Ha puc. 6, MPON3BOAUTEILHOCTD BBITYCKa
MaKeTOB M3 JIPEBECHBIX OTXOJIOB 10 TEXHOJOTUH | MagaeT ¢ yBEINYCHUEM PACCTOSHHMS TPEJICBKH HE3aBUCHMO OT
YHCIIa EPEBBEB B TPEIIOEMOH mnadke. [IpOM3BOANTENBHOCTD PE3KO MOBBILIACTCS C YBEINUCHHEM YHCIIA ICPEBHEB
B TPETIOEMOif Mauke ¢ 0HOTO 10 AByX Ha 40-50 %. M3MeHeHne JUTHHBI CpeiHel ouepey AepeBbeB Mepel MHOTO-
OIepallMOHHON MAIIMHOM 3aBUCHT OT TPEJIEBKH, KOTOpast MPE/CTaBlIeHa Ha puc. 7. [ 0HOTO M JBYX JepeBbEB
ouYepeib ICPEBbEB YBEINYMBACTCS C YMEHBIICHUEM PACCTOSHUS TPEJIEBKH. IIpn 9TOM JUIsl AaYKH M3 OJIHOTO JIepeBa
CpenHss JUIMHA OYepPear TPU CPEAHEM PACCTOSHUM TpeseBKH 20 M 4yTh OOJIbIIE OIHOTO JIepeBa, a Ul MavyKu 13
nByX nepeBbeB — 3000 gepeBbeB, YTO MOXKET OKA3aThCsl HEMPUEMIIEMO Ha rnpaktuke. M3 rpaduka Ha puc. 8 BUIHO,
MPOU3BOAUTEIILHOCTD BBIITyCKa NMAKETOB U3 JPEBECHBIX OTXOJOB 10 TEXHOJIOTHH 2 TaKKe MaJaeT C yBEINYCHHEM
PAcCTOSHMS TPEIEBKH HE3aBUCHMO OT YKCIIA JCPEBBEB B TPEIIOEMOIl Mauke, Kak U 1o TexHonoruu 1. IIponsso-
JIUTEIILHOCTD ITOBBILIACTCSI C YBEJIMUYCHHEM YKCIIA JAEPEBLEB B TPEIIOEMOU IauyKe C OAHOTO JIO ABYX NPHUMEPHO
Ha 30 %, 9T0 MeHbIIe, ueM 1o TexHonoruu 1. I'paduxu nponsBoauTeTbHOCTH (GOPMUPOBAHNUS TTAKETOB II0 JIBYM
TEXHOJIOTHSIM TSl TPEIFOEMOiT TauKH M3 OHOTO OpeBHA MpUBeeHbI Ha rpaduke puc. 9. CpaBHEHHE YTUX IPadUKOB
MOKa3bIBACT, YTO MIPOU3BOANUTEILHOCTE (DOPMUPOBAHUS MTAKETOB 10 TexHonoruu 1 nmpumepHo Ha 20-60 % Bbimie,
YeM MO TEXHOJIOTUH 2.

KiioueBble €J10Ba: MHOTOOIEPALlOHHAsS JIECHAs MalllMHa, JECOCEYHbIE OTXO/BI, ITAKEThl U3 JPEBECHBIX OTXO/OB,
MMHUTALMOHHOE MOJICITMPOBAHHE

Cepuaka pas uutupoBanus: Kapnayes C.I1., 3anpynnos B.U., beikoBckuit M.A. MogenupoBanue paboTsl MHO-
TOOIEPAIMOHHOI! JIECO3aroTOBUTEIFHOM MAILIMHBI JUIs TIPOM3BO/ICTBA COPTUMEHTOB U IIAKETOB U3 IPEBECHBIX OTXO-
noB // Jlecnoii Bectauk / Forestry Bulletin, 2019. T. 23. Ne 1. C. 62—69. DOI: 10.18698/2542-1468-2019-1-62-69

HCCO33FOTOBKI/I IIpeNlyCMaTPUBAIOT OlepaLUU
BAJIKU JIECA C NOCIEAYOUIEH OUYUCTKON UX OT
Cy4beB U pacKpsieBKoW Ha copTuMmeHTh [1]. Ha
OTUX OIepaludgX CEroJAHd MPUMCHAIOT Pa3JIUYHBIC
MamuHbl. Hanpumep, TpakTOpHbIE IPOLECCOPHI
(puc. 1). Takue mporeccopsl OCHAIIAIOTCS KOM-
MaKTHBIM CYYKOPE3HO-PACKPSIKEBOYHBIM yCTPOHi-
CTBOM, KOTOPOE€ arperaTupyoTcs ¢ HeJOPOTUMU
TpakTOpaMu o0LIero HazHaueHus. B 3aBucumo-
CTH OT TEXHOJIOTHH W THIa pyOOK IpoIeccop Jo-
MMOJIHUTEILHO MOXET OBITh OCHAIEH JeOeaKO,
MaHUTIYJISITOPOM C 3aXBAaTOM U JIaXKe CPE3arolluM
ycTpoicTBOM [2-5].

OCHOBHOE ITPENMYIIECTBO TPAKTOPHBIX MTPOIIEC-
COPOB — 3TO UX OTHOCHTEJIBHO HEBBICOKAS LIEHA TI0
CpaBHEHHIO ¢ xapBecTepoM. Enie onHo npenmytie-
CTBO — 3TO HEBBICOKHE TPEOOBaHMUS K KBAIU(pHUKA-
UM orieparopa. TpaKkTOpHBIE POLECCOPBI 0COOSHHO
3¢ (eKTUBHBI Ha MaJIOOOBEMHBIX 3arOTOBKAaX Jieca,

Ha pa3IMYHbIX BUAAX PYOOK yXO/la M CAaHUTapPHBIX
pyOkax [6—10].

Puc. 1. Tpakropuslii npoueccop HYPRO 300 [21]
Fig. 1. Tractor processor HYPRO 300 [21]

K HemocraTkam TpakTOPHBIX MPOLECCOPOB, KAk
1 MHOTHX JIPYTHX JIECO3arOTOBUTEIbHBIX MallH,
MOYKHO OTHECTH TO, YTO OHU HE PElIaroT MmpodIe-
My YTHJIM3ALUH JIECOCEUHBIX OTXO0A0B. TexHomo-
IUYECKH cOpOC BETOK, CyYbeB U BEPIIMHOK TpPaK-
TOPHBIN MPOLIECCOP MPOU3BOAUT HETIOCPEICTBEHHO
repes] Cy4KOpe3HO-PaCKPSKEBOYHBIM YCTPOHCTBOM.
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Wnorna, mocine ogHOro-AByx 00pab0TaHHBIX ICPEBb-
eB, 00pasyeTcsi Kyya OTXOJ0B, KOTOpask 3aTPyaHsET
3arpy3Ky Cy4KOpE3HO-PacKpsKEBOYHOIO yCTPOii-
crBa. Ecnu pouieccop He UMeeT MaHUILYIISTOpa ISt
yOOPKH JIECOCEUHBIX OTXOJ0B, TOI/Ia IPUAETCS 4acTO
MEHATh TEXHOJIOTHUeCKue CTOSTHKH. 1J1s 3T0r0 HE0O-
XOOMMO BPEMSI, YTO CHI)KAET MPOU3BOJUTEIBHOCTD
poreccopa.

Lenb paboTbl

B Hacroseil cratee mpeiaraeTcsi paccMOTPETh
paboTy JecHOM MHOTOOIEPALIMOHHON MaIINHBI, KO-
TOpask O3BOJISIET HE TOJIIBKO BBIIOIHATH CyUKOpE3-
HO-PACKPSHKEBOYHBIE OIEPALIUH, HO U OCYILECTBIISATh
MIPUEM U MTaKETUPOBAHKE JIECOCEUHBIX OTXOJO0B JIJIS
HyX1 onosnepretuku [11-19].

MaTtepuanbl U MeTOAbI

st 0003HaueHHBIX LeJIel HAMU MpeJiaraeTcs
JOOCHACTUTH MPOLIECCOP MaKeTO()OPMUPYIOIIUM
YCTpOHCTBOM (pHUC. 2). DTO yCTPOMCTBO BKIHOYACT
MIPUEMHBIN CTOJI C IPECCYIOIUM IPHCIIOCOOICHHEM.
[Taketodopmupyroiiee yCTpOWCTBO NMpeIHA3HAYEHO
JUIs TIpUeMa CPe3aHHbIX BETOK, CyYbeB U BEPIINHOK,
1 (GOPMHUPOBAHMS U3 HUX CIPECCOBAHHBIX MAKETOB.
[To mpeanaraemoil TEXHOJOTUH MPEABAPUTEIBHO
CBaJICHHBIE JIEPEBbsI TPEIIOIOT JIEOCAKOM K MHOTOO-
NepavoHHOH JIECHOH MaIllMHE U 3aTeM Iepepadarsl-
BalOT B COPTUMEHTHI, a OTXO/bI MPECCYIOT B MaKEThI
(puc. 3). DddexTHBHOCTH pabOTHI MPENT0KEHHON
MAIlMHBI PElIeHO OBUIO MCCIIEA0BAaTh HA MaTeMaTH-
yeckux moxensix [2—4, 20]. [lpuBonum onucanue
MaTeMaTH4ecKuX Mojelneil paboTbl MHOTOONEpalu-
OHHOM JIECHOM MaIlIMHBI 110 JIBYM TEXHOJOTHUSIM H
Ppe3yNbTaThl MUMUTAIIMOHHBIX SKCIIEPUMEHTOB C HUMH.

B Monenu Bpemst TUKIJIOB pabOTHI BCEX YCTPOUCTB
OyZeM cuuTaTh CIy4aiHOW BEIWYMHOM, pacupene-
JIEHHOH 10 SKCIIOHEHIIMAJIbHOMY 3aKOHY.

Tpenesra depesves

YacoBasi MpOU3BOAUTENLHOCTD JIeOSIKM Ha Tpe-
JIEBKE JICPEBBEB ONpeesisuiach 1mo Gopmyre

=M, m3/4ac, (1)

yac
LL.TPp
e O, — 00beM TPEIOeMOil [TauKK JIEPEBBEB, M,
T\ xp— BPEMSI LIMKJIA PAOOTHI IEOENKH, C.
BpCMﬂ [UKIa, 3aTpauyuBacMO€ Ha BBIITOJHCHUC
orepalyii Mo TpesieBKe JACPEBLEB JICOSIKOM, Orpe-
JISJISIIach 1Mo popmylie
T, =t +t +1 +1,,¢, 2)
r7e ¢, — BPeMs Ha YOKEPOBKY OJIHOTO JIepeBa, C;
t.— BpeMsl B TPY30BOM HallpaBjIeHHHU TPEJIEBKH, C;
¢, — BpeMsl Ha IIepeMelICHUE OIepaTopa C TATo-
BBIM KaHATOM K MECTY YOKEPOBKH, C;
tor — BPEMs Ha OTIETIKY OJJHOTO JEpPeBa, C.

3arpaThl BpEMEHHU B IPY30BOM U MOPOXKHEM Ha-
MIPaBJICHUSAX TPEJIEBKU OMPEICIISIINCE BOZMOKHON
JUIMHOM KaHaTta

[
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7€ V,, V, — CKOPOCTh TPEJIEBKH MPH JABUKEHHU Ka-
Harta COOTBETCTBEHHO B IPY30BOM H TIOPOXK-
HEM HarpaBJICHUSX, M/C;
l,, — cpenHee paccTOSHUE TPEIEBKH, M.
CpenHee pacCTOSIHHE TPEICBKH MPUHSATO PABHBIM
20, 30 u 40 m (Tabm. 1).
Cpennuii 00beM JepeBa 3aBUCHT OT €0 MOPOJIbI
1 Bo3pacTa. B crarbe NpUHSTHI ClleyoNIHe MoKa3a-
TENH JIepeBa:
06beM xubicta — 0,70 M;
00beM KpoHbl — 0,43 M?;
o0beM nepesa — 1,13 m>.
Ouucmrka 0epesbes om Cyubes U PACKPANCESKA
Ha copmumenmol
YacoByo IMPOU3BOAUTEILHOCTH CYYKOPE3HO-pac-
KPSDKEBOYHOTO y3J1a OIPEIeIIsUTH 110 (hopMyJie

7. =360,
T

.py
IJI€ ¢, — CPENHHI 00bEM XJIBICTA, M.

, M*/4ac, @)

Tadnupga 1
PacueTHbIe CpeaHMEe 3HAYCHUS BPEMEHH IUKJIOB
Ha TPEJIE€BKY B 3aBUCUMOCTH OT CPEAHET0
paccTosinusi TpesieBKH (/,,) U YnCIa 1epeBbeB
B TPEJII0eMON mavKe (7,,)

Calculated average values of cycle time for skidding depending

on the average distance of skidding (/,,) and the number
of trees in a trebled pack (n,,)

Ly M| T 1\‘4}7; 1\:70 1 C | 1€ | 1€ |y C T“C'TP’
20 1 1,3 10,5 10 | 40 15 10 75
30 1 L3105 10 60 | 23 10 | 103
40 1 1,3 10,5 10 80 31 10 | 131
20 2 1,3 105 | 20 | 40 15 20 95
30 2 L3105 | 20 60 23 20 | 123
40 2 L3105 | 20 80 31 20 | 151

Tadbnunpa 2
PacueTHble 3HAYEHHS BpPEMEHH LIUKJIA
Ha padoTy CYUYKOpPe3HO-PACKPSIZKEBOYHOTO
YCTPOIiCTBA /15l YHCIA COPTHMEHTOB H ey = 3
Calculated values of the cycle time for operation
of the delimbing-bucking device for the number
of assortments n,,, =3

ncupT tn: C Zc-pv C Tu,nps C
3 30 15 45
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Puc. 2. MHOroomnepanynoHHas JecHasi MallliHa C yCTPOHCTBOM JUIsl TAKETUPOBAHHS JIECOCEUHBIX OTXOJ0B:
1 — cy4YKOpe3HO-PACKPSIKEBOYHOE YCTPOUCTBO; 2 — MaHHIYISTOP; 3 — MakeTopOpMHpYIOIee
yCTpOUCTBO; 4 — Jebenka; 5 — 4Yokep; 6 — JepeBO; 7 — COPTUMEHTHI; § — MaKeTHUPOBAHHBIC
JIECOCEYHBIC OTXOJIBI

Fig. 2. Multi-operational forest machine with a device for packing logging waste: / — delimbing-bucking
device; 2 — manipulator; 3 — packet forming device; 4 — winch; 5 — choker; 6 — tree; 7 —
assortments; 8§ — packaged logging waste

¥
\

sINIHINI o vavamamm

Puc. 3. TexHomornueckasi cxema COPTHMCHTHOM 3aroTOBKH Jieca U ITaKeTHPOBAHUS JIECOCEYHBIX OTXO0B
MHOTOOTICPAIIMOHHON JIECHOM MalMHOW: /| — MHOTOOTIEpallMOHHAs JIECHAs MallnHa; 2 — COPTH-
MEHTOBO3; 3 — CBaJICHHOE JIEPEBO; 4 — YOKEPOBKA JIepeBa; 5 — Mavyka COPTUMEHTOB; 6 — MaKeThI
JIECOCEUHBIX OTXOO0B; 7 — pacTyliee epeBo; 8 — mrabenb COPTUMEHTOB; 9 — mTabelb MTaKeToB;
10 — Bonok; /1 — nmecoBo3Has 10pora

Fig. 3. Technological scheme of assortment logging and packing of forest waste by a multioperational forest
machine: / — a multioperational forest machine; 2 — timber log truck; 3 — felled tree; 4 — wood
chopping; 5 — pack of assortments; 6 — packages of logging waste; 7 — growing tree; § — pile of
assortments; 9 — stack of packages; /0 — fiber; /1 — forest road
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Bpewms nukia, 3arpadnBaeMoe Ha BBIITOJHEHHE
orepanuii Mo o0pe3Ke CydbeB U PACKPSDKEBKH Je-
peBa CyYKOPE3HO-PACKPSKEBOYHBIM yCTPOHCTBOM,
orpenesnsu no Gopmyie

TH- py L +t0-pa c, %)
rae f, — BpeMs Ha IOTPY3Ky JAepeBa B CydKOpe3-
HO-PaCKPsKEBOUYHOE YCTPOMCTBO, C;

l.p — BPEMs Ha OYMCTKY CTBOJIA OT CY4YbEB M Ha
PacKpsIKEBKY, C.

Bpewms Ha ycTaHOBKY JiepeBa B PaCKpsKEBOYHOE
YCTPOWCTBO £, OyAET 3aBUCETh OT CKOPOCTH JICHCTBUS
ne0eKy, KBaau(UKauy oreparopa, pactoloKEeHHs
nepeBa u nip. CpeaHee BpeMsi Ha YCTaHOBKY JepeBa
OBUIO ONpEAENICHO IMyTeM XPOHOMETpaXka Mpoliec-
copa HYPRO 300. Taxxxe ObI7I0 OnpeseseHo Bpems
Ha OYMCTKY JIepeBa OT CyYbeB U Ha PacKpsKEBKY
(tabm. 2).

Taxemuposanue opesectivlx 0mx0006

YacoBy1o MPOU3BOANUTENBHOCTD TAKETHPYIOIIETO
y3J1a MOJKHO OIIPEIEIUTh 10 GopMyIie
= M, m3/aac, (6)

.maxk
TI€ ¢ oy — CPEAHUN 00BEM APEBECHBIX OTXOJOB OT
OJIHOTO JIepeBa, M.

Bpewms nukia, 3aTpadnBaeMoe Ha BBITOJHEHHE
OTIepalii 0 MaKeTUPOBAHHIO APEBECHBIX OTXO0B,
MOYXHO OTIpE/IeNUTh 10 hopmyrie

11

qac

Tu.nak = tc +tnak, C, (7)
r1e {, — BPEMs Ha MOCTYIUIEHUE CyYbEB B MPUEM-
HBIN CTOJI, C;
e« — BPEMS Ha MAaKETUPOBAHUE APEBECHBIX
OTXOJIOB, C.

Pe3ynbTaThbl U 06CyXKAEHME

Cnez[yeT OTMETUTD, YTO OYUCTKA ACPEBLEB OT
CYYbEB U UX IIOCTYIUIEHUE HA ITPUEMHBII CTOJI — 3TO
MPOLIECCHI, KOTOPBIE MPOUCXO/AT OHOBPEMEHHO.

[Tpomuecc makeTHpoOBaHUS Pa3yMHO COBMECTHUTD
C oreparyeil yCTaHOBKH JIepeBa B Cy4KOpe3HO-pac-
KPSDKEBOYHOE YCTPONCTBO. 3aMETHUM, YTO €CJIN Bpe-
M UKJIa MMTAaKETUPOBAaHUSA MEHBIIC BPEMCHU LIUKJIa
YCTaHOBKH JIEPEBa, TO UKJ pPaOOThl MALIMHbBI HE
Oy/leT 3aBHCETh OT MAKETUPYIOLIETO YCTPOUCTBA.
Ecnu Bpemst 1iKIIa makeTHpOBaHus OOJbIIE BpEMEHH
IIMKJIA YCTaHOBKH JICPEeBa, TO IIMKJ paOOThl MAITMHBI
OyzeT 3aBHUCETh OT pabOTHI KaK CyYKOPE3HO-PACKPS-
’KEBOYHOTI'O y3J1a, TaK U OT MAKETUPYIOIIET0 YCTPOii-
cTBa. B nmaHHOM ciy4ae ObLIO MPHUHSITO CpeaHee
BpeMs akeTupoBaHus. pasHoe 20 c.

C ucnonb3oBanuem popmyi (1)—(7) Obuia paspa-
6OTaHa UMHUTallMOHHAsI MOJCJIb TEXHOJIOIMYECKOTO
MpoLecca U COCTABIICH IJIaH SKCIIEPUMEHTOB.

PaccmarpuBaroTcs iBa BapraHTa pabOThl MHO-
rOONEPAIOHHON MAIIMHBI COBMECTHO C JICOSIKOi:

CopTUMEHTHBI

[epeBbs

ITakeTnl

Puc. 4. Cxema napanensHoii paboThl IeOSAKH 1 MHOTOOTIepa-
IMOHHON MamMHBL: V] — MCTOYHUK 3asBOK (JI€PEBBLEB);
Kipen — KaHas 00CTy)KMBaHUS 3a5BKH (€peBa) Ha Tpe-
neske; K, — kanan obcnmyxusanus 3aaBKH (Jepesa)
Ha CyYKOPE3HO-PACKPKEBOYHOM YCTpOHCTBE; Koy —
KaHaJ 00CITy>KHBaHHs 3asBKH (COPTUMEHTOB) Ha ITOTPY3-
ke; K., — KaHam 00CIyXKMBaHUs 3aIBKH (JIECOCCUHBIC
OTXOJIbl) Ha TTAKCTUPOBAHNH

Fig. 4. Scheme of parallel operation of the winch and multi-
operation machine: I — the source of applications
(trees); K., — application service channel (tree) for
skidding; K., — the service channel of the application
(tree) on the delimbing-bucking device; K, — channel
service applications (assortments) for loading; K, —
application service channel (logging waste) on packaging

ITakeTnl

Puc. 5. Cxema nocienoBarenbHOM paboThI JIE0eIKH 1 MHOTOOTIe-
pauuonHoi MamuHbl: Kitl — kianas, KOTOpbIi OTKpbI-
BAeT JJOCTYII 3aBOK (JepeBbEB) HAa 00CIYKUBaHUE, €CITN
pubop (TPaKTOPHBI MpoIieccop) CBOOOICH

Fig. 5. Scheme of the sequential operation of the winch and
the multi-operation machine: Kl — valve that allows
access of applications (trees) for maintenance if the
device (tractor processor) is free

1-i1 BapuaHT — mapaienbHas (He3aBUCHMas)
pabora nebeaku U MalHbI (puc. 4);

2-11 BapuaHT — MOCJEA0BaTeNbHAS (3aBUCHMAs)
pabota nedeaku u MaluHbI (puc. 5).

[InaH 3KCIEPUMEHTOB MO JABYM TEXHOJOTHUIM
BKJTIOUAJT JIBa BapbUPYEeMBIX (pakTopa: cpeqHee pac-
CTOSIHHE TPEJICBKU M CpEHEE YHCIIO JICPEBbHEB B
TpemroeMoii mayuke (cm. Tadn. 1, 2).

HexkoTtopsie pe3ynbTaThl SKCIIEPUMEHTOB TPE/-
CTaBJICHBI B BUJIe rpaukoB Ha puc. 6-9.

BbiBOA,bI

[IpousBoauTenbHOCTH HOPMUPOBAHUS TAKETOB
U3 IPEBECHBIX OTXOA0B IO TEXHOJIOI'UU 1 nmagacT C
YBCIINMYCHUCM PACCTOAHHNA TPCICBKU HE3aBUCHUMO
OT YHCJIa ICPEBbEB B TPEIIFOCMOM Ta4Ke, UTO OXKH-
naemo (puc. 6). OTMEeTUM, YTO TPOU3BOIUTEIb-
HOCTH PE3KO MOBBLIMIACTCA C YBECJIMYCHUCM 4YHCIIa
JIEPEBBEB B TPEIOEMOU MMavyKe C OJHOTO JI0 JIBYX
Ha 40-50 %.
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13 APEBECHBIX OTXOA0B PACKPSANKEBKH 10 TEXHOJIOTUH 1
OT PacCTOSIHUSI TPeJIeBKH st oxHoro (/) m aByx (2)
JIEPEBbEB B TPEIIOEMON Mauke

The dependence of the productivity of the release of
packages from wood waste of bucking according to
technology 1 on the distance of logging for one (/) and
two (2) trees in a trunked bundle
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W3MmeHeHne NuHBI CpefHel odepean JIepeBbeB
repel MHOTOOTIEPAIMOHHON MaIlTMHON 3aBUCHUT OT
MPOTSHKEHHOCTH TpenieBku (puc. 7). st omHOTO M
JIBYX JIEPEBBHEB OYEPEllb ACPEBHEB YBEIUIUBACTCS C
YMEHBIIICHUEM JITTHHBI TpeneBku. [Ipu 3Tom juis may-
KH U3 OJIHOTO JiepeBa CPeIHss JUTMHA O4YepeIn MPU
CpeHEM PACCTOSIHUM TpedeBKH 20 M 4yTh OoJiblIe
OJTHOTO JIepeBa, a I MaYKh U3 BYX JIEPEBHEB —
3000 nepeBbEB, YTO MOKET OKA3aThCs HEMPUEMIIEMO
Ha TIPaKTHKE.

[IponsBoanTenbHOCT GOPMUPOBAHHMS TAKETOB U3
JIPEBECHBIX OTXOJIOB 10 TEXHOJIOTUH 2 TAKKE MaJaeT
C YBEJIMUEHHUEM PACCTOSIHUS TPEIEBKH HE3aBHCHUMO
OT YHCTIa JIEPEBBEB B TPEIIOEMON Mayke, KaK U MO
texHosoruu 1 (puc. 8). OT™MeTHM, 4TO MPOU3BO-
JUTEIBHOCTH MOBBIIIAETCS C YBEIMUECHUEM YHUCIIA
JIEPEBBEB B TPEJIIOEMOH MTAYKe C OTHOTO J0 ABYX MPHU-
MepHO Ha 30 %, YTO MEHBIIIE, YEM 10 TEXHOIOTHH 1.

CpaBHenue rpadMKoB MPOU3BOAUTEIBHOCTH
(hopMUpOBaHUSI TAKETOB TIO JIBYyM TEXHOJOTHSIM IS
TPETI0EeMOM aYKH U3 OHOT0 OpeBHa (pHc. 9) moka-
3BIBAET, YTO MPOU3BOIUTENHLHOCTD (POPMHUPOBAHUS
[aKeTOB 110 TexHosioruu 1 npumepHo Ha 20-60 %
BBIILIE, YEM 110 TEXHOJIOTHH 2.
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SIMULATION OF MULTIOPERATIONAL FORESTRY MACHINE
FOR THE PRODUCTION OF LUMBERS AND BUNDLES OF WOOD WASTE

S.P. Karpachev, V.I. Zaprudnov, M.A. Bykovskiy
BMSTU (Mytishchi branch), 1, 1st. Institutskaya, 141005, Mytishchi, Moscow reg., Russia
karpachevs@mail.ru

A multioperational forestry machine on the basis of the tractor processor for bucking trees and making bundles
from waste wood is proposed. The article presents the results of simulation of multioperational machines. We
consider two technologies work. The first technology provides for parallel operation of the winch and the machine.
The second technique involves the sequential operation of the winch with the machine. The mathematical model
of technological processes was developed. Design of experiments for both versions included two variable factors:
the average distance of skidding and the average number of trees in the pack of trees (table. 1). Some experimental
results are presented in graphs in Fig. 6-9. As can be seen from the graph in Fig. 6, the capacity of bundles from
waste wood in technology 1 decreases with increasing skidding distances regardless of the number of trees in
the pack of trees. The performance increases sharply with the increase in the number of trees in the pack of trees
with 1 to 2 by 40-50 %. Change of length average queue trees in front of multifunction machine depends on the
skidding, which is shown in Fig. 7. For 1 and 2 trees, the queue of trees increases with a decrease in the length
skidding. For the pack of trees of 1 tree average queue length with an average skidding distance of 20 m to slightly
more than for 1 tree, and for pack of trees of 2 trees — 3,000 trees, which may be unacceptable in practice. From the
graph in Fig. 8, the performance of the bundles from waste wood bucking under option 2 technologies also decreas-
es with increasing skidding distances regardless of the number of trees in pack of trees, as technology 1. The capaci-
ty improves with increasing number of trees in the pack of trees with 1 to 2, about 30%, less than in technique 1. The
charts the formation of bundles by two technologies for the pack of trees of 1 logs are shown on the graph Fig. 9.
A comparison of these graphs shows that the capacity of the technology 1 approximately 20—-60 % higher in com-
parison with the technology 2 depending on skidding distances.

Keywords: multioperational forestry machine, forest residues, bundles, simulation modeling

Suggested citation: Karpachev S.P., Zaprudnov V.I., Bykovskiy M.A. Modelirovanie raboty mnogooperatsionnoy
lesozagotovitel 'noy mashiny dlya proizvodstva sortimentov i paketov iz drevesnykh otkhodov [Simulation of mul-
tioperational forestry machine for the production of lumbers and bundles of wood waste]. Lesnoy vestnik / Forestry
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