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A. B. Omenocuk
benopycckuii rocyjapCcTBEHHBIA TEXHOJIOTHYECKU YHUBEPCUTET

YCOBEPHIEHCTBOBAHHBIN TEXHOJIOT MUYECKHUI MOJY.1b
JJECOTPAHCIIOPTHBIX MAIIIUH

B crarbe paccmaTpuBaercst OJMH M3 MyTel NOBBILICHUS TPOU3BOIUTEIFHOCTHA aBTOMOOMIIEH Ha TpaHC-
TIOPTUPOBKE APEBECHHBI — 3TO CHIDKEHNE BPEMEHH Ha 3arpy3Ky U BBITPY3KY JIECOBO3HOTO TPAHCIIOPTA.

PaccMoTpeHBl KOHCTPYKTHBHBIE OCOOEHHOCTH TEXHOJOIMYECKOr0 MOJIYJISl JIeCOTPaHCIIOPTHBIX
MamvH. B kadectBe oOpasua mpuBeleHa 3aHsisl Mojiypama ¢ rpy3oBoil miardopmoii dopBapaepa
MJI-131, OCHOBHBIMH 3JIEMEHTaMU KOTOpPOW SIBIISIFOTCS: TPy30Bas ILIaTopMa, OrpakaeHue, KOHHUKH.
BbIsIBIIEHBI HEOCTAaTKHU CYLIECTBYIOIIMX TEXHOJIOTHUECKHX MOMYJECH, OJHUM U3 KOTOPBIX SBISIETCS
HEOOXOMMOCTh OTHMOaTh KOHUKH IIPH TOTPY3KE IPEBECHHBI HA TPY30BYIO MIAT(GOPMY, YTO BBI3BIBACT
yBEJIMYEHUE CPeJHEN AJIMHBI MyTH JBI)KEHUS 3arpy’kaeMoro Marepuana. JJaHHbII HEeIOCTaTOK IMPUBO-
JUT K YBEJIMUYECHHUIO BPEMEHH IOTPY3KH M PasTpy3KH JIECOTPAHCIIOPTHOM MaIIMHBL. B CBs3M ¢ 3TM
MIpeUI0’KEeHa YCOBEPIIEHCTBOBAHHAS KOHCTPYKIHS TEXHOJIOTUIECKOTO MOTYJIS.

JlaHO onmcaHKE 3JIEMEHTOB MPEUIaraéMoro TEXHOJIOTHIeCKoro Moayisi. OnucaH NpUHIMI €ro pa-
00TBI BO BpEeMsI MOTPY3KH U pasTpy3KH JIECOBO3HOTO TpaHcropTa. [yist oneHkH 3¢ (GEeKTHBHOCTH TIpe-
JlaraeMoi KOHCTPYKLIUHU IPOBEIEHO HCCIIEAOBAaHKUE UIMHBI TPAEKTOPUH JABHKEHHUS 3arpykaeMoi ape-
BECHHBI y CYIIECTBYIOIICH M NMpeylaraeMoi KOHCTPYKIMH, TIOCJIE Yero OBl MPOBEAEH UX CPaBHHUTEIb-
HbIIl aHanu3. B kauecTBe cpaBHUBaEMbIX ObUTH NPUHATHI JUIMHBI TPACKTOPUH, SBIISIOIIUECS CPEIHUMH
MEXIy IJMHAMH TPAGKTOPHUI Haudala M KOHIIA MpoIiecca 3arpy3Kd APEBECHUHbI. Takke yCTaHOBIICHBI
(baxTOpBI, OKa3bIBAIOIIME BIUAHIE HA 3P (PEKTHBHOCTE Mpe/yiaraeMoi KOHCTPYKLIUH.

B pesynbrare 000CHOBaHO, YTO IpeiaracMas KOHCTPYKLHS TEXHOJIOTHYECKOI'O MOXYJS JIeco-
TPaHCIIOPTHBIX MAIIMH 00ECTIeYNBAaET COKPAIIEHIE BPEMEHHBIX 3aTpaT Ha 3arpy3Ky U BBITPY3KY JIpeBe-
cusbl. CpefiHaAsa AJMHA TPAeKTOPUH JBM)KEHUS 3arpy’kaeMoi JpeBecHHbI cokpamiaercs Ha 21,3%, uto
CIIOCOOCTBYET YBEINYEHHIO O0IIEH MPOU3BOIUTEIBHOCTH JIECOTPAHCIIOPTHBIX MAIIHH.

KiiloueBble cj10Ba: JE€COTPAHCIOPTHAS MallWMHA, MPOU3BOAUTEIBHOCTh, TEXHOJOTMYECKUH MO-
IyJb, TPy30Bas IaTGopMa, KOHUKH, CPEIHSS AIHHA TPASKTOPHH.
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Belarusian State Technological University

ADVANCED TECHNOLOGICAL UNIT
OF FOREST-TRANSPORTATION MACHINES

One of the ways to improve the performance of vehicles in the transportation of wood reduction of
time of loading and unloading of logging transport is studied in the article.

Design features of the technological module of forest-transportation machines are considered. As
an example, the rear freight frame of forwarder platform ML-131 is given, whose main elements are:
load platform, guard rail, accumulator. Shortcomings of existing technology modules are found out, one
of which is the need to bend around a accumulator when loading a cargo timber on the platform, which
causes an increase in the average length of the path of the material loaded. This deficiency leads to an
increase in loading and unloading time of forest-transportation machine. In connection with this the im-
proved design process module is proposed.

The description of the elements of the proposed process module is given. The principle of its work
during the loading and unloading of timber-carrying vehicles is described. To evaluate the effectiveness
of the suggested design a study of path length motion of loaded wood of existing and proposed struc-
tures was conducted, and then their comparative analysis was done. Path lengths were taken as com-
pared which are the average path length between the start and end of the boot process of the wood. Al-
so, the factors that influence the effectiveness of the proposed design were determined.

As aresult it was justified that the proposed design of process module of forest-transportation vehi-
cles ensures time reduction at loading and unloading of timber. The average trajectory length of the
loaded timber is reduced by 21.3%, which helps to increase the overall performance of forest-
transportation machines.

Key words: forest-transported machine, performance, process module, loading platform, racks, the
average path length.
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BBenenue. TpaHCIIOPT IPEBECUHBI SIBJIIETCS CO-
CTaBHOM YacCTbIO JIECO3arOTOBUTEIBHOIO Mpoliecca,
M €ro J0Jisl B ce0ECTOMMOCTH JIECOTIPOIYKIINH J0XO-
1t 10 35-40%, a TpyZ0eMKOCTb B IHKIIE JIECO3aro-
TOBUTENILHOTO IPOM3BOACTBa cocTaBisier 25-30%.
Y4uTHIBast, YTO SHEPTOHOCUTEIN M aBTOMOOWIIN T10-
CTOSIHHO JIOPOXAIOT, TOBBIIIEHHE 3(h(HEeKTHBHOCTH
paboThI IECOBO3HOTO TPaHCIOPTa MPHOOpETaeT Bce
Oonpmee 3HadeHue [1]. IlyTu moBBITIIEHNS TPON3BO-
JMTENFHOCTH aBTOMOOWIIEH Ha TpPaHCIIOPTHPOBKE
JpeBECHHBl B KOHKPETHBIX MPHPOIHO-TIPOU3BOA-
CTBEHHBIX YCIJIOBHSIX OCHOBBIBAIOTCS HA W3MEHEHHUU
3HAUCHWH BIMAIOMMX Ha Hee (akTopoB. OqHUM H3
TaKuX MyTe SABISETCS CHW)KEHHE BPEMEHH Ha 3a-
IPy3Ky U BBITPY3KY JIECOBO3HOI'O TPAHCIIOPTA.

OcHoBHasE 4YacThb. Ha ceromHsimmHui IeHb
TPAHCHIOPTUPOBKY IPEBECUHBI OCYLIECTBIISIIOT MO-
rPY304HO-TPaHCIOPTHBIE MAalIMHBI U aBTOIOE3/a-
COpPTUMEHTOBO3bI. OMHON U3 omeparuil uX TEXHO-
JIOTUYECKOT0 Ipolecca SIBISETCS NOrpy3Ka U BbI-
rpy3Ka JIpeBEeCHHbI Ha TPy30BYyI0 uatgopmy. Kak
MPaBUJIO, JAHHYIO OINEPALMI0 OCYIIECTBIISIET OIle-
paTop ¢ MOMOILBIO YCTAHOBICHHOI'O Ha JIECOTPAHC-
MOPTHYIO MALTUHY TUAPOMAHUITYJIATOPA.

Ha puc. 1 npencrasiena 3aaHssi moiypama c
rpy3oBoii mnardopmoii dopBapaepa MJI-131. Ee
OCHOBHBIMH 3JIEMEHTaMH SIBIISIOTCS: TPy30Bast IJjat-
¢opMma, orpakieHne, KOHUKH. J|aHHBIE >JIEMEHTHI
SBIISIFOTCS 0a30BBIMH M BXOZST B COCTaB TEXHOJO-
rudgeckoro Moayis (TM) Bcex mecoTpaHCHOpT-
HBIX MaIluH.

HenocrarkoMm Takoil koHcTpykuuu TM neco-
TPAHCHOPTHBIX MAIIMH SIBJISETCA OTCYTCTBUE BO3-
MOKHOCTU PETYJIUPOBAHUS BBICOTHl KOHHKOB. JTO
MPUBOIUT K HEOOXOAWMOCTH TOCTOSIHHO WX OTHU-
0aTh 3arpykaeMo¥l IpeBECHHOW, YTO, B CBOIO

odepenb, BEJET K YBEITMICHUIO BPEMEHH OTEpaIlni
3arpy3KH ¥ pasrpy3KH ¥ CHIDKEHHIO OOIIeH Mpou3-
BOJUTEIILHOCTH.

B cBs3u ¢ maHHOH mpoOiemMoi mpemiaraercs
YCOBEPILIEHCTBOBAaHHAs KOHCTpykKiusi TM neco-
TPaHCIIOPTHBIX MAIINH (pucC. 2).

TM cocTouT W3 CIEIYOIUX OCHOBHBIX 3JIe-
MEHTOB: Hecyllas pama, rpy3oBas mardopma, cra-
OMITM3MPYIOIINE OIOPHI, HEMOJBIKHBIE 3JIEMEHTHI
KOHHKOB, TIOJIBIKHBIE 3JIEMEHTHl KOHHUKOB, KOHUYe-
ckas npykuHa. Konndeckasi mpyXKiHa HAXOIUTCS B
BOJIOHEIIPOHHIIAEMOM HYeXJie, CBOOOTHOE MTPOCTPaH-
CTBO KOTOPBIX 3aITOJHEHO PaboUeii KHUKOCTHIO.

IIpu orcyrcTBum apesecunsl Ha TM (puc. 2, a)
rpy30Bas rmiatgopMa HaXOAUTCS B KpaHEM BepX-
HEM TOJIO)KCHHUH, a MOJBHKHBIC 3JIEMEHTHI KOHH-
KOB BTSIHYTHI B HETIOJIBIDKHBIE 3JIEMEHTHI (Hampas-
nstorue). CHHXpOHHM3MPYIOIIAE Omophl, padoTa-
IOIME TI0 TIPHUHIIMITY CKJIAJHOTO JOMKpaTa, Haxo-
JIITCSI B PA3JI0KEHHOM COCTOSIHUH.

[Ipu ocymiecTBIeHNH TpoIiecca 3arpy3Ku KOHU-
YyecKas Py KUHA MO ISUCTBUEM CHIIBI TSDKECTH 3a-
Tpy’kaeMoil IpeBECHHBI ITOCTENEHHO CXXMMaeTCs U
MIepenyCKaeT padovyro KUIKOCTh M3 3aYEXJICHHOMN
MOJIOCTH B TIOJIOCTH HEMOJBIKHBIX 3JIEMEHTOB KO-
HukoB. [lox peficTBueM naBieHUs paboyeid KUIKO-
CTH TIOJIBIKHBIC DJIEMEHTHI KOHUKOB TTOTHIUMAIOTCS
BBEPX, YBEIMUMBas OOBEM TPy30BOTO MPOCTPaH-
ctBa. CHHXpPOHM3UPYIOIIKE OMNOPHl YAECPKUBAIOT
rpy30BYyI0 mIaTGopMy B FOPU30HTAIBHOM IOJIOKE-
HUH, TIPEIOTBpAIas ee mepeKoc.

ITocne 3aBepmieHus mpolecca 3arpy3Ku
(puc. 2, 6) Tpy30Bas MIaThopMa HAXOMUTCS B Kpaii-
HEM HWKHEM TIIOJIOKCHUH, TOJBIDKHBIE SIIEMEHTHI
KOHHKOB — B KpailHEM BEpXHEM TOJIO0KCHUH, & CHH-
XPOHU3HUPYIOIIHE OTIOPHI — B CIIOKEHHOM COCTOSTHHU.

Puc. 1. 3amuss momypama ¢ rpy30Boii miatdopmoii popapaepa MJI-131
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Puc. 2. YcoBepmeHCTBOBaHHBIM TEXHOJIOTHUECKUI MO JIECOTPAHCIOPTHBIX MAIITHH:
a — 6e3 IpeBecuHsbl; 6 — ¢ IpeBECHHON: / — HecyIas pama; 2 — rpy30Bas miaThopma;
3 — cTaOUIM3HUPYIOIIKE ONOPHI; 4 — HENOABUKHBIC 3JIEMEHThI KOHUKOB; 5 — TIO/IBUYKHBIE 3JIEMEHTBI KOHUKOB;
6 — KOHMYECKas NPYXKHUHA; / — BOJOHENPOHHUIIAEMBIH 4exo; § — pabodast )KUIKOCTh

[Ipu BEITpy3KE NPEBECHHBI MPOUCXOIUT 00pat-
Hasl TIOCIIEJIOBaTeNbHOCTh paboThl MexaHm3Ma. Bo
BpeMsI BBITPY3KH CHUJIA TSDKECTH OT HaXOAALIECs Ha
TM npeBecHMHBl yMEHBIIAETCS W MOJ JEHCTBHEM
KOHMYECKON TPY>KHUHBI TPy30Basl miardopma MoA-
HHUMAeTcA BBEpX. B 3a4eXJIEHHOM MOJIOCTH CO31aeT-
sl pa3psKeHUE U pabouasi JKUAKOCTh TepermycKaeT-
Csl M3 HENOJIBIDKHBIX AJIIEMEHTOB KOHUKOB B 00J1aCTh
MPYXUHBI, TEM CaMbIM BTSTHUBAs MOJBHXKHBIC 3JIe-
MEHTHI KOHIKOB OOPaTHO B HEMIOABIIKHBIE.

Takum o00pa3om, MPU TPAMOTHOM OIIpeJIee-
HUAW 3HAYEHUN BCEX IMapaMeTpPOB TMpeIaracMoi
KoHCTpYyKImu TM OyneT oOecrieueHa TojTHAs CHH-
XPOHHOCTh MEX]y 3arpy3Koil (BBITPY3KOif) TpeBe-
CHHBI W TOJHATHEM (OIMyCKaHWEM) ITOJBIKHBIX
3JIEMEHTOB KOHHMKOB, YTO NPUBENET K CHUKCHUIO
3aTpaT BPEMEHH Ha OCYIICCTBJICHHE Ipoliecca 3a-
TPY3KH (BBITPY3KH).

Jns Ttoro 49roOBl ONEHHWTH JEHCTBHTEIBHYIO
3¢ (EeKTUBHOCTD IpeIaraeMoil KoOHCTpyKuuu TM,
ObUTH TIPOBEIEHBI UCCIIEAOBAHUS JTMHBI TPAaeKTO-
pHUH, MO KOTOPOM NBUXKETCS APEBECHHA BO BPEMsI
MpolEecca 3arpy3KHu.

Ha puc. 3, a cxemMarnuyHo mokaszaH INpouecc
3arpy3Kd APEBECUHBI Ha JIECOTPAHCIOPTHYIO Ma-
MUHY ¢ cymecTByromuM TM (cieBa — Hadamo 3a-
TPY3KH, CIIpaBa — KOHEI] 3arpy3Ku), Ha puc. 3, 6 —
c ycoBepiieHcTBoBaHHbIM TM. Benuuuna xiu-
pPEHCa U BBICOTA CTOEK IPUHUMAJIUCH YCIOBHBIMHU.

Cpenusist AnMHA TPACKTOPUU Y CYILECTBYIOIIETO
U TIPe/IaraeMoro BapuaHTOB HAXOIUTCA 110 (hopMyJie
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C momompio Tpadudeckoro Meroma U ¢Gop-
MyJTHI (3) YCTaHOBIIEHO, YTO CPEIHSS THHA TpaeK-
TOpUHU JBUXKEHHUS Tpy3a y mpemyaraemoro TM B
1,27 pa3za MeHblIIe, 4eM Yy cyllecTByomero. B mpo-
IIEHTHOM BBIpaxkeHUH ((popmyna (4)) yMEHBITICHIE
JUTHHBI TpaekTopuu coctasisier 21,3%.
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Puc. 3. CxemsI poriecca 3arpy3ku APEBECHHBI Ha JIECOTPAHCIIOPTHYO MAIIAHY:
a — ¢ cymiectByromuM TM; 6 — ¢ npemiaraembiv TM

Takxke ycTaHOBJEHO, 4TO 3(PHEKTUBHOCTD MPEa-
maraeMoro TM 3aBHCUT OT BEIIUYUHBI KITUPCHCA H
BBICOTHI KOHMKOB. YUeM MeHbIIe KIIMPEHC U MCHBIIC
BBICOTa KOHUKOB, TE€M BHIITIE 3(p(HEeKTHBHOCTH MOIYIIS.

3akimouenne. [lpemnaraeMas KOHCTPYKITHSI
TEXHOJIOTHYECKOTO MOJYJI JISCOTPAHCIIOPTHBIX

MaluH 00EeCTeYrBACT COKpAIICHUE BPEMEHHBIX
3aTpar Ha 3arpy3Ky U BEITPY3KY JpeBecuHbl. Cpe-
HAA [JIMHA TPACKTOPHUU IBUIKCHUA 3arpy>KaeM0171
IpeBecuHBl cokpamaercs Ha 21,3%, dTo cmocob-
CTBYET YBEIUYCHHUIO OOIEH MPOU3BOAUTEILHOCTH
JICCOTPAHCIIOPTHBIX MAIIIHH.
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