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[oBbllIeHE SHEPrOHACHIIIEHHOCTH M Pa3BUTHE TEXHOJIOTHMYECKOH HABECKH JIECONPOMBIIUIEHHBIX MalluH TpeOyeT
OIICHKH BIIMSIHHSI CKOPOCTH ¥ MacChl MAIlIMHBI Ha OYKCOBaHHUE ABMKHTEIS, KOTOPOE B 3HAUMTENBHON Mepe OIpe/eNsieT mpo-
XOJIMMOCTh Ha MepeyBIaXXHEHHBIX TpyHTaxX. [l TyCEHHYHBIX JIeCO3arOTOBUTENBHBIX MAIIH HauOOJBIINE COMPOTHBICHHS
HaOJIOMIAIOTCS HA TPYHTAX C HU3KOW Hecylled CroCOOHOCTHIO. BykcoBaHMe T'YyCEHMYHOM J1eCO3arOTOBUTEILHON MAIIMHBI
OKa3bIBAET 3HAYMTENIHHOE BIMSHUE Ha €€ TATOBYIO XapaKTePUCTHKY U TEM CaMbIM Ha SHEPreTHYECKUH OanaHc, dHepreTnye-
CKHH TOTEHLMAJT ITPOU3BOIUTEIFHOCTH M HEMOCPEICTBEHHO Ha MPOU3BOAUTEIBHOCTh CAMOW JIECO3arOTOBUTEBHOM Mallu-
HBL. B OTIMYMK OT TYCEHHMYHOTO CENbCKOXO3SIHCTBEHHOrO TPaKTOpa, /Uil KOTOPOro cpenHuii koddduiueHT OykcoBaHHs B
Tiporiecce pabodero 3neMeHTa UKia coctaisieT 2 - 10%, U J1econpOMBIIIIEHHOro TpakTopa oH coctasisieT 10 - 30% npu
3HAYUTEIIFHON BEpOATHOCTH paboThl Oomee 30%. Mccnenoramu OykcOBaHHE JIECO3arOTOBUTEIILHON MAIMHBI TIPU MTOCTOSTH-
HBIX U CITy4aiHBIX CIIETIOM BECe M TArOBOW Harpyske. [Ipuw 3ToM mapameTphl paclpeaelieHus BEpOSITHOCTEH MPAKTHIECKH HEe
3aBHCAT OT MACChl JIECO3ar OTOBUTENILHOM MaIlIMHBI, THIIA €€ XOJJ0BOH CUCTEMBI, THIIA TPAaHCMHUCCHU (TIPU YCIIOBHH obecrieye-
HHH TATOBOT'O YCHIIUS "TIO CLETUICHHIO"), BUIIa TPYHTa U OOYCJIOBIIMBAIOTCS CTHJIEM PabOoTHI OIepaTopa JIeco3ar 0oTOBUTEIb-
HOM MalllMHBI, B ONPEENIEHHON Mepe, KOHCTPYKIIMH M TapaMeTpaMy CHCTEMBI YIIPaBIIEHHsT TEXHOIOMMYECKUM 000py/I0Ba-
HueM. [Ipyu npoBeneHNH KCClIeOBaHMi MOMyIeHbl KPUBbIE U3MEHEHHs OyKCOBaHMS ABMKHTENS JIECO3arOTOBUTENLHOW Ma-
mHb JI3-5 B IOPOXXHEM ¥ TPY)KEHOM COCTOSIHHM TIPH Pa3IMYHBIX CKOPOCTSIX JBWKEHUS C Y4€TOM OYKCOBAaHHS XOJIOCTOTO
X0Jla MalllMHBI, a TAKXKE TPU NPEHEOPEeKEHNN OYyKCOBAaHHEM XOJIOCTOrO XOJia MAlllHBI, KOTOPBIE MTO3BOJIMIM OIPEIEIUTh
ONTUMYM CKOPOCTEH IBI>KEHUSI T'YCEHUYHOM JIECO3arOTOBUTEIHHON MAIlIMH C HANMEHBIIUM OyKCOBAaHUEM.

KnaroueBble cjioBa: IyCEeHHUYHBIH JBIDKUTEINb; JECONPOMBINIICHHAs I'YCEHUYHAsi MalliHa; JBIDKEHUE; XOH0Bast
chcTeMa; Harpyska Ha TPYHT.
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Abstract

Increasing energy content and development of technological attachments for timber machines requires an assessment
of the impact of speed and weight of the machine on the propulsive slippage, which largely determines the permeability on
waterlogged soils. For tracked forest machines greatest resistance is observed on soils with low bearing capacity. Slipping of
tracked forest machine has a significant influence on its traction characteristics, and thus energy balance, energy potential of
productivity and performance, directly on the forest machine itself. Unlike the caterpillar farm tractor for which the average
coefficient of slipping during the work element cycle is 2 - 10%, for the lumber industry tractor it is 10 - 30% with a signifi-
cant probability of more than 30% slippage. We studied slipping of forestry machines at constant and random grappled weight
and traction load. In this case the distribution probability parameters are practically independent from the mass of the forest
machine, its suspension system, transmission type (in case of providing traction "on clutch"), type of soil, and they are ex-
plained by the style of logging machines operation, to a certain extent, design and control system parameters of technological
equipment. In conducting research curves of slipping of LZ-5 forest machine mover are obtained in empty and loaded condi-
tion at various speeds, taking into account idling slippage, as well as neglecting idle slippage of machines which allowed de-
termining the optimum speeds of caterpillar harvesting machines with the lowest slippage.

Keywords: caterpillar tracks; timber tracked machine; movement; suspension system; load on soil.

[loBbllleHNe SHEPrOHACBHILICHHOCTH M Pa3BUTHE
TEXHOJIOTHYECKOW HABECKH JIECONPOMBIILICHHBIX MAIHH
TpeOyeT OLEHKH BIIMSHHSL CKOPOCTH W Macchl MallIHBI HA
OyKCOBaHHE JIBWKHTEIS, KOTOPOE B 3HAYMUTENIHHOW Mepe
onpezieNnsieT MPOXOAMMOCTh Ha TIePEeyBIIKHEHHBIX TPYH-
Tax [12, 14].

Mexay TeM CTaHIapTU30BaHHBIMH METOIAMKAMH
Ha VCTIBITAHKS IPOMBIILICHHBIX U CETbCKOXO3STHCTBEHHBIX
ManvH [5, 8, 11, 16, 17, 23, 24, 25, 26] npexycMaTprBaer-
csl OLIGHMBATh B 3aBUCHMOCTH OT M3MEHEHHS BEJTMYHHBI
KPIOKOBOTO TSITOBOTO YCHIIHSI, & BEIMYMHON OyKCOBaHHsI
TIPH XOJIOCTOM Xojie 6y npeHeOperatot. [Tocnennee B 3Ha-
YUTENIFHOW MEepe OIPaB/IBIBACTCS TEM, YTO TOYBBI M TPYH-
TBI, UIMEIOT CJIOXKHYIO CBSI3aHHYIO CTPYKTYpY, OOJaiaroT
XOpOIIeH HECyIlel CIOCOOHOCTHIO, TAK YTO TPH 3HAYH-
TEJIbHBIX TATOBBIX YCHJIMSX Ha KPIOKE BENMYMHA OYKCOBa-
HUS O, CBSI3aHHAs C MOTEPSIMH Ha TIepeKaThIBaHUE CaMOn

MallWHBI, HIYTOKHO Mana. Vcroib30BaHue 3TOro Jomy-
IIIEHHS TIO3BOJISIET OOOWUTH 3aTPYJHEHHS TIPU BBIYHCICHUN
TEOPETHYECKOH MOCTYIATENFHON CKOPOCTH MAalllWHBI, CBSI-
3aHHBIE C HETOYHBIM OIPEIENICHHEM IIara TyCeHHIIp! £, U3~
3a M3HOCa mapHupos [ 1, 2, 6, 7, 10, 19].

JIst  IecOnpOMBIIIIEHHBIX TYCEHWYHBIX MAIliH
HauOOJIBIINE COMPOTHBIICHHST HAONFO/IAI0TCSl HA TPYHTAX C
HHM3KOM HeCyIled CIIOCOOHOCTBIO, YTO MPH 3HAYUTENBHON
Macce caMHX MalliH 00yCIOBIMBAET ropa3o Oombluee Oy
(puc. 1). IIpruem 6y, Kak BUAHO U3 pHC. 1, a, MOXKeET Jaxe
MPEBBIIIATh BEIMYMHY 6, TOIYYEHHYIO TPH JBIKECHHN
MallIWHBI C MoJIe3HOW Harpy3kod. U ecru npussTs Oy = 0,
TO TIONyYaeM IapaJIOKCATIbHBIA Pe3yJbTaT: MalllkiHa Ha
PaBHUHHBIX JIETKOAE(POPMUPYEMBIX BOJIOKaX paboTaeT
OTpHIIaTENIbHBIM OyKcoBaHHeM (pHc. 1, 6). D10 mpoTHBO-
PEUUT DKCIIEPUMEHTAIBHBIM JIAHHBIM T10 O00Pa30BaHUIO
KOJIEH TIPH MOBTOPHBIX IPOXO/IaX aHATOTMYHO 3arpyxae-
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Puc. 1. KpI/IBI)Ie U3MCHCHUA 6yKCOBaHI/IH JABWXUTECIIA MalllUHbBI JI3-5 B 3aBUCUMOCTH OT Harpy3ku 1pu pasjin4dHbIX CKO-

POCTSIX IBMKEHHUS: a - C YUETOM OYKCOBAHHMS XOJOCTOrO X0/1a MAIIHMHEI; O - P MpeHeOpeKeHUH OYKCOBAHUEM XOJI0-
croro xoma Mammssl;, 1. v = 0,65 m/c; 2. v = 0,90 m/c; 3. v = 1,5 m/c

MO# MaIIIHHBI, PY KOTOPhIX HMEHHO OYKCOBAHKE OIpe-
JEeTSIeT TABHEHIIYI0 OCaKy MAIIMHBI (B OTJMYHE OT
MEPBBIX TPOXOMOB MAIIMHBI, KOTMA OMPEICISFOIIIMU
(akTopaMu B KOJIEEOOPa30BaHUM SIBJIIFOTCS HOPMAb-
HbIE JABJICHUS JIBIDKUTENS HAa JIECHOM TPyHT) [4, 9, 13,
15, 18, 20, 21, 22].

He coriacyromuMucs ¢ pe3yibTataMu Hccie-
JIOBaHUS MO KOJIeeOOPa30BAHUIO IMPH TOBTOPHBIX
MPOXOJaX CTAHOBATCA W 3aBUCHMOCTH BEIUYHUHBI
OyKCOBaHHS OT CKOPOCTH JBIXKCHHS TPEIEBOYHBIX
I'YCEHMYHBIX MamuH (KpuBast 1, puc. 2 ¥ KpUBBIE
puc. 3, 6). B To e Bpems, eciiu He npeHeOperath Oy
NPU  HMCHBITAHUSX TYCEHHYHBIX JIECO3arOTOBUTENb-
HBIX MAIllMH, TO KPUBbIE M3MEHEHUs] OYKCOBaHUA O
(xpuBble 2 u 3 puc 2 u xpuBble 1 - 3 puc. 3, a), mo-
Jy4eHHbBIC Pa3MYHBIMH HCCICIOBAHUAMH, TOPa3zo
OoIIbIlIe COTJIACYIOTCSI C 3aBUCUMOCTSIMHU KoJieeoOpa-
30BaHMs OT CKOPOCTH JBW)XEHHS U OTHOCHTEIHHO
MaJjIo OTJIMYAI0TCI MEXKAY coboii [3].

Tak, coriacHo puc. 3, ONTUMYM CKOpOCTei

a)

6,%

50

3,5

3 S 3

/// ,/

2,5 N :\// P /i//”
2 N i

%0 05 1 15 2 25 V,mMmlc

6,%

4 2
3 \ N—— . - 3
P /"\ 4
1 7#4 C?Z&i

0 05 1 15 2 25 V,mlc

Puc. 2. KpuBble m3MeHeHust OyKCOBaHUS IBYDKHUTEIS Ma-
utHbI JI3-5 npu BIKEHNH € TAYKOM COPTUMEHTOB
(uronb): 1 — npu npeHeOpekeHNn OYKCOBaHHEM XOJIOCTO-
T0 X0/ MaMHbL Q = 7,5 M”; 2 — ¢ yd4eToM GyKCOBaHHS
XOJIOCTOrO X071a MammHe! Q= 7,5 M”; 3 — GyKcoBaHHe Npu
XOJTOCTOM X0Jie MaIiHb! Q = 0 M

JIBIDKEHHST TYCEHMYHOM JIECO3arOTOBUTEILHON MAIIHMH C
HaMMEHBIIMM OYKCOBAaHHEM HAaXOAWTCs B auarasone 0,9-
1,0 M/c, a Ha puc. 2 cootBerctBenHo 1,1-1,4 m/c. Iis
YTOYHEHHsT STOrO JWarna3oHa TPeOyeTCs JIOMOTHUTEb-
HbIH 00BEM UCCIIEIOBAHMIA Ha JIECHBIX TPYHTAX C YUETOM
UX (PUBUKO-MEXaHUIECKHX CBOMCTB.
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Puc. 3. KpI/IBI)Ie U3MCHCHUA 6yKCOBaHI/IH JABWXUTCIIA FyCCHH‘IHOﬁ JIECO3arOTOBUTEIHHOM MAIIMHEI B 3aBUCUMOCTH OT

CKOPOCTH JIBMXKEHHS TIPH Pa3JIMYHBIX TPEJIEBOUHBIX Harpy3Kax (MIOHB): a — C y4eTOM OyKCOBaHUSI XOJIOCTOrO X0/a
MaIlIUHbI, 0 — pU IpeHeOpekeHrN OyKCOBaHUEM XOJIOCTOro xoaa Mammhsl; 1. Q = 0; 2. Q = 1500 xr; 3. Q= 3000 xr
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Ilpu >ToM Ha Jerkoae(hOPMHUPYEMBIX JICCHBIX
TPYHTax LENecoo0pa3HbIM SIBJISETCS MPOBE/ICHHE JINILb
CpaBHUTENBHBIX UCTIBITAHUNA MaIliH [6] ¢ OLIEHKOM To-
JIy9eHHBIX PE3Y/JIbTATOB B OTHOCHTENHHBIX BETMYMHAX.
DTO0 0COOEHHO OMpaB/IaHO NP HCCIECAOBAHUSIX MOJIEp-
HU3UPYEMOH MOJIEITH MAIIIMHBI (TIPU PESKHEM 3HAYCHUN
t;), KOrja MpOM3BOMKTCS MPOTHO3 M3MEHEHHs], CBS3aH-

HEIH C YBECIMYCHHUEM CKOPOCTH JBMIKCHUSA WM MACChl

MalMHBL B 1aHHOM ciydae mpeHeOpeKeHne Oy MOXKET
MIPUBECTH K TOpa3a0 OOJIBINCH MOTPEITHOCTH KOHSUHBIX
PE3YIBTATOB, YeEM HETOUHOCTh OMPEACICHUS] BETMUNHBI
t. , YTO MCKa)KaeT KA4eCTBEHHBIN XapaKTep 3aBUCHUMO-
cTeil. A /71l IOBBIITIEHHS TIOCTOSIHCTBA B 3HAYCHUSIX I11a-
ra 3BeHa t; [e1ecoo0pa3Ho UCIIONB30BaTh Ha MCTIBITAHH-
SIX  CICIMAIBHBINA JTA00paTOPHBI TPAKTOp C HEWU3HO-

ICHHBIMHU 3JICMCHTAMH JIBYDKUTCIIA.
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