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B Hacrosmiee BpeMs B pecityOsIMKe NpopadaThiBaeTCs KOHLEIIUA TePEeX0/ia XJI0NKOBOIUECKON SHEPreTUKH Ha YeThl-
PEXKOJIECHYT0, IMEIONTYIO [0 CPABHEHUIO C CYIIECTBYIOMIEH NOTIOTHUTEITBHBII MOTEHITNAI JIJIS MTOBBIIICHNS TIPONU3BO-
OWUTEJIbHOCTH 32 CUET YBEJIMUSHUS PSATHOCTH CEJIbXO3MAIINH. XJI0MYaTHUK OTHOCUTCA K BBICOKOCTEOEJIbHBIM TEXHH-
9eCKUM KYJIbTYpaM, TaK KaK Ha CTaIuH MAaKCHMaJIbHOTO OMOJIOTHYECKOrO Pa3BUTHUS PACTEHHUS TOCTHTAIOT B BHICOTY
800...1250 MM. MuHMMaTIBHBEIE TPaBMHUPOBAHUE HA/3eMHOI YacTU PACcTeHUT pH 00paboTKe MEXIYPANUI U TOTeps
yposkas Bo BpeMsl yOOPKH BO MHOI'OM 00ecreurBaloTcs Os1arogapsi OBbILIEHHOMY arpoTeXHUYECKOMY IIPOCBETY XJIOII-
KOBOTYECKHNX TPaKTOPoB. COBPEeMEHHBI XJIONKOBOMIECKIIA TPAKTOP MMEET CXeMY ABMIKUTEJIEH ¢ KOJIeCHOH CXeMoi
3K2 u arporpocseT 820...830 MM 1oj1 pyKaBaMu MOJTyOCEi#i 3aTHET0 MOCTA 32 CUCT YCTAHOBKH JIOTIOJTHUTEIIbHBIX KOHEY-
HbIX Tiepenad. [lepenssisi yrpasisieMast OCb — OJIHOKOJIECHAs, OHa He MPEIATCTBYET 0€30IacHOMY MPOXOIY PACTCHUIA
MO OCTOBOM TpakTopa. [Ipu pa3paboTke YeTHIPEXKOJIECHOTO XJIOMKOBOAYECKOTO TPAKTOpa Cepbe3HOi MpobieMoii
ABJIACTCA 00ECIeUCHNE TPEOYEMOro arpoTeXHIICCKOro POCBeTa o 6aTkoil epeiHero Mocta. [IpenBapure tbHEIMA
WCCJICIOBAHUSAME YCTAHOBJICHO, YTO MEHATh arpOTEXHUIECKHIA MPOCBET MO OPTATbHON KOHCTPYKIMEH MepeIHero
MOCTa MOKHO 3a CYeT M3MEHEHUs JIMHBI IIKBOPHEH MOBOPOTHHIX Hard A0 pa3MepoB, 00ecleynBaIoOuX YeThIpeX-
KOJIECHOMY TPaKTOPY YIOBJIETBOPUTEJIbHBIC TIOKA3aTe M MMPOXOAMMOCTH HAJl PAIKaMH XJIomdaTtHuKa. [1pu aTom, He-
00XOIMMO YUYHMTBHIBATH M3BECTHOE BJIMSAHUE JIMHEHHBIX M YIJIOBBIX Pa3MEpOB MEPEIHEro MOCTa Ha KMHEMAaTHYECKUe
XapaKTEePUCTHKA PYJICBOTO YIIPABJICHHS 1 pabOTy IBIDKUTEICH, B CBA3M € YeM OblIa yCTAHOBJICHA aHATUTHYEeCKast B3a-
HMMOCBS3b arpOTEXHUYECKOT0 IIPOCBETA MOI IEPETHIM MOCTOM TPAKTOpa ¢ KoJIecHOi cxeMoit 4K4a, paamepoB mKBop-
Hell IOBOPOTHBIX Larn@, pasMepoB yIpaBJiieMbIX KOJIEC U YIJIOB UX YCTaHOBKH, IT03BOJIAIOIIAS PACCUNTATD BEJIMUMHY
arpoTeXHUIECKOTO MPOCBeTa IMof OalIKOoil MepeTHero MocTa Ul Pa3jIMIHbIX COYETaHW apryMeHTOB, BXOJSIINX B
9Ty 3aBUCUMOCTb. 11 mpuMepa yCTaHOBJICHO, YTO NPH JUIMHE IIKBOPHEBOI'O Bajla SKCIEPHUMEHTAIbHOTO IIEPETHEro
Bexymiero mocrta 435 mm u ycranoBke mmH 11,2-20, 11,2R20 n 11,2R24 obecnieunBaercs arpoTeXHUYECKUI TPOCBET
B npenenax 826..877 MM, 4TO OTBeyaeT TPeOOBaHUAM TEXHUYECKOTO 3a1aHKsl Ha XJIOMKOBOTYECKHUI TPAKTOP.

Karouesvie caosa: TpaxTOp XJIONKOBOMYECKUIN YETHIPEXKOJIECHBIN, MEPETHNN MOPTATIBHBIN YIPABJIAEMBIil BBICOKO-
KJINPEHCHBII MOCT, arpOTEXHUYECKHIA TPOCBET, IIKBOPEHb IIOBOPOTHOM ar(bl, aHAIMTHYECKAsk B3AaMMOCBSI3b OCHOB-
HBIX [TAPAMETPOB MEPEAHETO MOCTA, arPOTEXHUYECKUI ITPOCBET, TUMIOPA3MED IIHH.

At present, the concept of the transition of cotton energy to a four-wheeled power plant is being worked out in the
republic. And it has, in comparison with the existing one, an additional potential for increasing productivity due
to increasing the ranks of agricultural machinery. Cotton refers to high-growth technical crops, as at the stage of
maximum biological development plants reach a height of 800...1250 mm. Minimal traumatization of the above-
ground part of the plants during the processing of row spacing and loss of harvest during harvesting is largely due
to the increased agrotechnical clearance of cotton-growing tractors. The modern cotton tractor has a scheme of
propulsors with axle configuration of 3K2 and clearance of 820...830 mm under tubes of shafts of rear axles, due to
the installation of additional final gears. The front steer axle is single-wheeled, it does not prevent the safe passage of
plants under the tractor's framework. When developing a four-wheeled cotton tractor, a major problem is the provision
of the required agro-technical clearance under the tube of the front axle. Preliminary studies have established that it
is possible to change the agrotechnical clearance under the portal structure of the front axle by changing the length of
the pivots of the pivot pins to the dimensions that provide the four-wheeled tractor with satisfactory flotation above
the row of cotton. At the same time, it is necessary to take into account the known effect of the linear and angular
dimensions of the front axle on the kinematic characteristics of the steering and the operation of the propulsors, in
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connection with which the analytical interrelation of the agrotechnical clearance under the front axle of the tractor
with axle configuration 4K4a, the dimensions of the pivots of pivot pins, the dimensions of the steered wheels and the
angles of their settings, allowing to calculate the amount of agrotechnical clearance under the beam of the front axle
for different combinations of arguments that are included in this dependence. For example, it is established that with
the length of the pivot shaft of the experimental front driving axle of 435 mm and the installation of 11.2-20, 11.2R20
and 11.2R24 tires, an agro technical clearance is provided within 826...877 mm, which meets the requirements of the

technical specification for the cotton tractor.

Keywords: four-wheeled cotton tractor, front portal controlled high-altitude axle, agrotechnical clearance, pivot pin,
analytic relationship between the main parameters of the front axle, tire size.

BBenenne

Ha MexaHM3MpOBaHHBIX IIpolleccax IPH BO3-
JCIBIBAaHUA M YOOpKEe XJIOMYAaTHHKA B KadyeCTBE
SHEPreTHYCCKUX CPEACTB B HACTOSINEE BpeMs
WCHOJIb3YIOTCS  CIIEIIAAJIbHBIC XJIONKOBOTYCCKHE
MPOIAITHBIE TPAKTOPbI, HMCIOIUAE arpoTeXHH-
yeckuil mpocBeT Ha ypoBHe 820+10 MM, Tak Kak
Ha CTaJM¥ MaKCHMaJIbHOTO Pa3BUTHS PACTCHUS
XJIom4aTHUKA JoCcTUTaioT B BEICOTY 800...1250 mm.
B ocroBHOM 310 TpakTopsl TT3-80.11 1 MT3-80X
TArOBOro kiacca 1,4 ¢ konecHoit cxemoit 3K2.

B HacrosIee BpeMs BTy TCs Hay YHO-HCCIICO-
BaTEJIbCKUE M OIBITHO-KOHCTPYKTOPCKHE PaOOTHI
[0 CO3JaHUIO XJIOIKOBOTYECKOI'O TPAKTOpa IIO-
BBHIIICHHOT'O TATOBOI'O KJIacca ¢ KOJIECHOM CXeMOi
4K4a 1, 2].

Lenb nccnenoBanusi

[lesblo wccrienoBaHUsl SABJISICTCS TIOJTYYCHHE
3aBHCUMOCTH arpOTEXHUYECKOr0 IMPOCBETa TOJ
MIEPETHUM MOCTOM XJIOITKOBOTYECKOI'0 TPAKTOpa C
KoJiecHo# cxemoii 4K4a ot pa3MepoB IIOBOPOTHOM

narndsl, TATIOpa3Mepa MIMH YIIPaBJIIeMBIX KOJIEC 1
yIJIoB X ycTtaHoBKH. Ha ocHOBe aHaim3a mmero-
meiics napopManyu [3, 4] B kKauecTBe IPOTOTHUIIA
IJIA WCCJICMOBaHMA BHIOpaH TpakTop MT3-82P
npousBoactBa PYII «MuHCKUIT TpakTOPHBIN
3aBO/», MPUBJICKIIWNA BHUMAaHHE TEM, YTO KOH-
CTPYKIIHAS TepeHero MocTa Tpaktopa MT3-82P
MO3BOJISICT MU3MEHATh arpOTEXHUYECKH MPOCBET
01 TIEPETHAM MOCTOM 3a CYET U3MCHECHWUS JIJTHHBI
IIKBOPHEH TOBOPOTHBHIX mard. Ilog kKoxyxamu
TIOJTYOCE# 3aTHETO MOCTa yKEe UMEETCs HeOOXOIH-
MBIl arpOTEXHUYECKUI MTPOCBET Oyiaromaps ycra-
HOBKE JIOTIOJTHATEJIbHBIX KOHEUHBIX TIepeaad.

Marepnanbl, MeTOAbI HCCIICIOBAHUS
1 00CcyKaeHne pe3yabTaToB

Ha puc. 1 mokasana cxemMa mepemHero mop-
TaJIBHOTO BemyInero Mocta Tpaktopa MT3-82P u
OCHOBHBIC JIMHCWHBIC U YIJIOBBIC MapaMeTphl, He-
00xomuMBbIe 1715 pacueTa.

PacueTnas cxema npuBeneHa Ha puc. 2, TAe 3a
HAvyas0 KOOPJIMHAT MPHUHATA TOYKA NepecedeHUs
OCH BpaIeHus KoJieca (ocu 1ardbl) ¥ TOBOPOTHOMH
ocu kosieca (ocu mkBopHsA). [Ipu 3Tom ock X Ha-
MpaBJieHa TOPU30HTAJILHO IO HAIIPABJICHUIO JIBU-
JKCHHS TPAKTOpa, OCh Y — MEePIEHIUKYISIPHO Ha-
MIPaBJICHUIO IBUKEHUSA, OCb Z — BBEPX.

a

Puc. 1. Cxema nepeHero MocTa yHUBEPCAIbHO-NPONALIHOTO TPAKTOpa:

A — arpoTexHUYeCcKHii TpocBeT, MM; A + C — pacCTOsIHUE OT OMIOPHOTO OCHOBAHUS JI0 MOJTyOCH KOHUYECKON
IECTEPHH, MM; /| — [IJIMHA INKBOPHS, MM; Y — yTOJI IONIEPEYHOr0 HaKJIOHa IKBOPHA, 'Pal.; O — yroJ HpoioJIbHOro
HAKJIOHA IKBOPH, TPaj; /; — UIMHA Handbl, MM; 8 — yroJI pasBaJia yIpPaBIIACMBIX KOJIEC, IPajL;
¥y — CTATMYECKUI PAJINyC yIPABIIAEMBIX KOJIEC, MM; € — YTOJI CXOK/IEHHUS KOJIEC, MM
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Puc. 2. Hanpasnenus oceii IKkBopHs 1 nandbl
nepeaHero MoCTa B KOOPIMHATHOI cHcTeme

J171s1 yKa3aHHsI HAlPaBJIEHUsI OCH IIKBOPHS HC-
MOJIb3yeM EIUHHYHBIA BEKTOP %, KOTOPHIA Ha-
IpaBJICH OT Havajia KOOPIAMHAT K BEPXHEH TOUYKE
IIKBOPHSL.

Torga KoopaMHATH BeKTOpa # OyayT paBHBI
[5-71:

= (g tgb :
= litins)= _\/tg26+tg2y+1,
tgy 1

\/tgze Tyl \/tg29 +tg’y+1
BexkTtop DO uwmeer JUIMHY [ 1 HampaBJICHHE,

IPOTHBOIIOJIOKHOE HAIPABJICHUIO BEKTOpa U , T.C.
DO =-1, - u.llosTomy:

[, 120 Iy tgy

\/tg29+tg2y+1 ’ \/tg29+tg2y+l ’ o

DO =

Ly

Jtg?o+tg’y +1

J1s ykazaHus HaIpaBJICHUsS OCH Iaribl HC-
MOJIb3YEM EIMHUYHBIA BEKTOp V , KOTOPBIA Ha-
MpaBJieH OT Havyajla KOOPAUHAT B CTOPOHY IIEHTpa
KoJieca.

KoopnuHaTe! BekTOpa vV OyIyT PaBHBL

V= (cosES sing; cosdcosg; — sin6) .

[TockocTh Kojleca epleHINKYJISIpHA BEKTOPY
V 1 HAXOAUTCA OT Havala KOOPAUHAT Ha PacCcTOsl-
HHH, paBHOM JJIMHE Iardbt lu'

[ToaTomy, koopnuHatsl BekTopa OS ompene-
JIATCS U3 BBIPAKCHUS:

mz(lucoséSsina; [,,cosdcosg; —lusin8). 2)

OrmpenesiiM  KOOPIWHATH BEKTOpa SN =
= (X; Y; Z), naripaByieHHOT0 W3 IIEHTpa Koseca S
B TOUKY /V KacaHUd KoJieca C OTIOPHON MOBEPXHO-
CTBIO, UCXOJIsl U3 CIIEMYIOIIUX YCIIOBUIA:

1) BekTop SN mepneHAMKYIISIPEH BEKTOPY V ,
T.e. Xcosdsing + Y cosdsing — Zsind = 0;

2) ero 1JMHa paBHa CTATUYECKOMY PAIAYCY 7.
Kojeca, T.e. X> + ¥+ 22 =r_>;

3) Bektop SN HampasiieH BHUA3 U HAXOOUTCA C
BEKTOPOM V B OITHOI BEPTUKAJIBHOIA IIJIOCKOCTH, T.C.

X Y Z
cosodsing cosdcose —sind [=0.
0 0 1

W3 atux ycioBuii cienyer, 4To:

Y =Ztgdcose; X =Ztgdsine,
Z =*r. cosd.

Tak kak BekTop SN HampaBJjieH BHH3, TO:
Z =—¥.; cOSd. 3)

Kak m3BecTHO, mpoekius J000ro BeKTopa Ha
ocb Z paBHA ero BEepTHUKaJIbHOI KoopauHate. [lo-
3TOMY PacCTOSHUE OT OMOPHOTO OCHOBaHUS [0
MOBOPOTHOT'O phlvyara:

A+C=-np? =—np2° —np?* —npS”. (4

[locne moncraHoBku B (4) 3HAYEHM BEPTH-
KaJIbHBIX KoopnuHaT BekTopoB DO, OS u SN
u3 Beipaxkenuti (1), (2) u (3) momydum:

A+C= hy

Jtg?0+tg’y +1

Yrnel ycranoBku 0, y, 8, pasmep C u ayMHy
nargsl /; cauTacM MOCTOSHHBIMU BEJINYUHAMHE H
pasabiMu 0=2°, y=7°, §=3°, [, =185 wmm,
C =65 Mm.

[To ¢opmyne (5) arpoTexHWYECKUU TPOCBET
BBIUHCIIACTCA MPUA PA3JIMYHBIX 3HAYCHUAX JIJTMHBI
IIKBOPHsA /[, ¥ TMHIIOPa3MepoB muH. [lj1s pacuyeTo
BBIOpaHBI IMUHBI, KOTOPBIE MOTYT OBITH YCTaHOB-
JIEHBl Ha NEPENHUI BENYIIMHA MOCT IKCIEPUMEH-
TaJIbHOTO YHHBEPCAIBHO-TIPOIIANITHOTO TPAKTOPA.
PesynbraTel pacueToB [JiA IIKBOPHEH, YyBEJIU-
YEHHBIX 10 CPaBHEHUWIO ¢ mpoToTurioM Ha 150 u
170 MM, mpuBeneHs! B Tab. 1

+1,;8ind + 7. €086 . (5)
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Tabauya 1
IMapameTpsl BBICOKOKIMPEHCHOTO MEPEIHEr0 MOCTa TPAKTOPa
L MM O003HaYCHHE TITHH 7 ops MM A, Mm
265 (6a30BbIi) 11,2-20 460 667
415 11,2-20 460 816
435 11,2-20 460 836
265 11,2R20 450 657
415 11,2R20 450 806
435 11,2R20 450 826
265 11,2R24 501 708
415 11,2R24 501 857
435 11,2R24 501 877

W3 Tabn. 1 BUOHO, YTO NPH JJIMHE IIKBOpHE- 6.

BOro BaJjia SKCIICPUMCHTAJIBHOI'O IICPECIHEIO BEC-

IIIEro MocTa /[, paBHOi 435 MM, U ycTaHOBKe 7.

yKa3aHHBIX B TabJ. 1 muH obecrieunBaeTcs arpo-
TEXHUYECKUI MPOCBET B Ipemenax 826..877 mwM,
YTO COOTBETCTBYET TPEOOBAaHMAM TEXHHYECKOTO
3a7aHNs Ha XJIOTTKOBOMYECKHIA TPAKTOP.

3akmouenue

IIpu nepeBoae XJIONKOBOM SHEPreTUKH C TPEX-
KOJICCHOI Ha YEeTBIPEXKOJIECHYIO TPOOIEeMOi fB-

JsieTcss obecnedyeHne HeoOXOMMMOro arpoTexHu- 2.

YECKOro MPOCBETa TOJ 0aIKON TIepeTHEro MoCTa
Tpaktopa. [TokaszaHo, 9YTO 3Ty POOIIEMY MOMXKHO
peInTh 32 CYCT PAlMOHATIBHOTO COYCTAHUs TH-
ropasMepa IMIMH yIIPaBJISIeMbIX TIEPEAHUX KOJIEC U
JJTMHBI ITKBOPHEH TTOBOPOTHBIX TAT(.
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