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TATOBO-CIIEITHBIE CBOMCTBA
KOJIECHBIX MAIIIMHHO-TPAKTOPHBIX AT'PET'ATOB

MaxmytoB M.M., Konnayposa H.B.
Poccuiickuii cocyoapcmeennwiti azpapmwiil 3a0unblil yHugepcumem, banawuxa,
e-mail: mansur.mahmutov@yandex.ru

B crarbe, Ha OCHOBaHHH CYIICCTBYOMINX (GOPMYI OTpEIeNcH s OYKCOBAHHUSI KOJIECHBIX arperaros, pa3pado-
TaHa pacyeTHas MOJEIb YUHTHIBAIOLIAs BIHSAHUE KPIOKOBOM HArPy3KH, CUJT COMPOTHBICHUS IBIDKCHHUIO Ha OyKcoBa-
HHUE MallIMHHO-TPAKTOPHBIX arperatos. ECiu clenHO# Bec TpaKTopa MMEET MOCTOSIHHOE 3HAYCHHE, TO KOIPPUIIESHT
CIIETUIEHHsT KOJIeca C MOYBOi 3aBUCUT OT COCTOSIHUS MOBEPXHOCTH KadeHwus, arpodona. [t yCnoBuil MalHu OH,
Hanpumep, cocrasiser 0,5; g crepun — 0,6 1 T.0. Cuia TITU Ha KpPIOKe, B OTJIMYUE OT MAaKCUMallbHOM, 3aBUCUT
oT OyKCOBaHHMsI KOJIECHOTO ABMXuTeNs. [loTepn Ha OyKCOBaHHE JI0 OIPEICICHHOTO Tpe/esia BO3PAcTaroT MOYTH
0 TIPSIMO, TIPOTIOPIIMOHATBHO KacaTenbHO cuie Tsrd. [Ipu manbpHedmeM yBeTnIeHHH KacaTeIbHOW CHITBI TATH
norepst OT OyKCOBaHHs HAYMHAET BO3PACTATh OBICTPEE M MPOTEKAET M0 KPUBOW 2-T0 MopsiaKa. AHAIN3 PacueTHBIX
KO3 PUIMEHTOB MMOKa3bIBACT 3HAYMTEIILHBINA Pa30pOC 3HAYCHHUIA, YTO BI3BIBACT 3aTPYIHECHHS UCIIOJIb30BAHUS TIPH
pacuerax. J17st 5TOr0 HeOOXOANMO 3HATH HX 3HAYEHUSI TPU KAXKIOM B3aUMOJICHCTBUH TPAKTOPHOTO KOJIeca C MOYBOiL.
E1iie oHIM HEIOCTATKOM JTAHHBIX BHIPAYKCHHUH SBISIETCS TO, YTO OHH HMEIOT HECKOIIbKO kKoddduirenToB. Cienosa-
TEJILHO, OJIHH ¥ T€ )K€ 3HAYCHHsI OyKCOBAHHSI MOXKHO IOJTYYHUTh ITPU PA3JIMYHBIX 3HAUCHHUAX KO uUIeHToB. 3a1aua
HAMHOTO YIPOIIAETCsI, €CITH IAaHHbBIE 3aBHCHMOCTH OYIyT UMETh O Koo dunneHt. C neabio MOBBIIIEHHS TPHMe-
HUMOCTH (opMys pacyera OyKCOBaHMUsI TPAKTOPOB SIBISCTCS, Ha HAIIl B3IVISLA, COKPAIICHHE KOJINYECTBA PACUCTHBIX
K03 PUIIEHTOB 10 0HOTO. [IpHBEICHHBIC BRIPAKCHUS TAK)KE HE YUMTBIBAIOT CHIIYy CONPOTHBIICHHS JIBHKCHUIO,
KOTOpasi TAK/Ke BIHSCT Ha OYKCOBAHME TPAKTOPA. JIKCIIEPUMEHTATBHBIMU HCCIIEIOBAHMSMHE OTPEICIICHBI 3HAYCHUS

OKa3aTelIst CTEHEHN JIsl PAa3JIM4HbIX arpo()OHOB.

KurroueBble c/10Ba: KpIOKOBasi Harpy3Ka, OyKCOBaHHe, CIENHOI BeC, MAKCHMaJIbHasl KacaTeJbHasl CHJIa TATH,
K03 GHUIMEHT CLeNIeHNs], I0OBEPXHOCTH KaueHHsl, arpo¢oH, BCaXaHHOe N0J1e, IaX0Ta, CTePHSI.
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The article, based on the existing formula for determining the slipping of the wheel units, the calculation model
takes into account the influence of the hooks OI the load, the resistance forces to the movement of the skidding
machine and tractor units. If a chain with the weight of the tractor has a constant value, the coefficient of adhesion
of wheels with the soil depends on the condition of the surface rolling of soil fertility. For arable land for example,
it is 0.5; for stubble to 0.6, etc. The thrust force on the hook, unlike the maximum, depends on the slipping wheel
mover. Loss slipping up to a certain limit who will melt almost in a straight line, is proportional to the tangential
force of traction. With further increase in tangential traction loss from the slipping starts to increase faster and
flows along the curve of the 2nd order. An analysis of the estimated coefficients shows a significant dispersion of
values, which causes difficulties for the use in the calculations. It is necessary to know their values at every touch
point of the tractor wheel with soil. Another disadvantage of these expressions is that they have several factors.
Therefore, the same values of slipping can be obtained for different values of the coefficients. The task is much
easier if these dependencies will have one coefficient. With the aim of increasing the applicability of the formulae
book-harmonization of tractors is, in our opinion, reducing the number of estimated coefficients. Formulas also do
not account for the resistance force, which also affects the slippage of the tractor. Experimental studies determined
the values of the exponent for different agricultural background.

Keywords: fastening hook load, slipping MTU, coupling weight, maximum traction on a hook, the coefficient of adhesion,
the surface of the rolling agro background, agro background, plowed fields, plowing, and the stubble.

B pabote [1] mpuBoauTcs cremyromias 3a-
BHUCUMOCTb ONpeAeIeHUs KodppuuneHTa oyk-
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rae J, — xodpdunment Oykcosanus; P, —
KprokoBas Harpyska, kH; ¢, — koopuuueHt
CLCIUICHHs] Kojeca ¢ Mo4Boi; G, — CLEHHOH
BeC TpakTopa, kH; a, a,, a,, 6 — okcnepumeH-
TanbHbIe KOY(DDUIMEHTHI, 3aBUCSIIUE OT Map-

KM TPAKTOPa, THIIA XOIOBOW CUCTEMBI, COCTOSI-
HUS TIOYBBI ¥ arpod)oHa.

Ecnu criienHoi Bec TpakTopa UMEET MOCTO-
SIHHOE 3HAuCHHE, TO KOAP(UIIMECHT ClIeTIeHUs
KOJIECA C IIOYBOM 3aBHCHUT OT COCTOSIHMSI I10-
BEPXHOCTH KadeHus, arpodona. s ycroBuit
MAIlHA OH, Hampumep, coctasiser 0,5; mis
crepan — 0,6 u T.1. Cuiia TSTH Ha KPIOKE, B OT-
JUYMe OT MAaKCUMAaIIbHOMW, 3aBUCHT OT OyKCOBa-
HUS KOJIECHOTO JIBUYKUTEIISL.

B dopmymne (1) st onpenenenust Gykcosa-
HUS1 HEOOXOIMMO 3HATh YEThIPE PACYCTHBIX KO-
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a¢puruentoB. B pabote [2] oTmeuaeTcs, 4TO
morepu Ha OyKCOBaHUE [0 ONPEACICHHOIO
IpeJieNia BO3pacTaroT MOYTH IO MPSIMOH, MPo-
MTOPIIMOHATILHO KacarejabHOU cuie Tsaru. [lpu
JAIbHEHIIIEM YBEJIIMYCHUH KacaTelIbHOU CHIIBI
TSTH ITOTEPsI OT OyKCOBaHUSI HAYMHAET BO3pac-
TaTh OBICTPEE U MPOTEKAET 10 KPUBOH 2-T0 TI0-
psaaka. MaremaTnyeckoe MCCIeIOBaHHE TOKa-
3aJ10, YTO KPUBBIM OYKCOBaHUS JIydIlle BCErO
COOTBETCTBYIOT MapadoJibl BBICIIETO MOPSIKA,
10 YPaBHCHUIO:

c
5, =ag¢+g éi : 2)
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LI @, 8, C — IKCIICPUMEHTaJIbHbIC KO3 duitneH-
ThI, 3aBUCAIIME OT MAPKH TPAKTOPA, THUIIA XOI0-
BOW CHCTEMBbI, COCTOSIHUSI [TOYBBI U arpogoHa.
[Ipu pabore Ha BCHAIKE CTEPHU CPEITHHX
T0YB, B 3aBUCUMOCTH OT MapKH TPaKTOpa, 3Haue-
HUSI KO3 PUIIUEHTA, @ HAXOMUTCS B JMANAa30HEe
0,033 — 0,175, 3naucHus1 KOIPPHUIUCHTA 6 HAXO-
qurcst B muanazone 0,077 — 243, sHadeHust Ko3d-
(urmenra ¢ Haxoautces B Auarnasone 2,00 — 7,62.
B pabGotax [3, 4] npuogurcs (opmyia
pacueta OyKCOBaHHUs arperara B 3aBUCHMOCTH
OT JIByX pacyeTHBIX KOP(PPHUIINEHTOB:
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AHanM3 pacyeTHbIX KOAPPUIHEHTOB TOKa-
3bIBACT 3HAYUTEIIBHBIN pa30poc 3HAYCHHM, YTO
BBI3BIBACT 3aTPYJHEHHs HCIOJIB30BAHUS TIPH
pacuerax. J1Jist 3TOro HeOOXOAUMO 3HATh MX 3HA-
YEHUsI TIPH KKIOM B3aMMOJICHCTBHU TPAKTOP-
HOTO KoJsieca ¢ mo4Boi. Eme omaum Hemocrar-
KOM JIAaHHBIX BBIPAXKCHUH SIBIISICTCS TO, YTO OHH
UMEIOT HECKOJIbKO Kod(dduimentos. CienoBa-
TENbHO, OJIHU U TE e 3HA4YCHHs OYKCOBAHUSI
MOXKHO TIONYYHUTh IPU PA3IMYHBIX 3HAYCHHSX
ko3 dueHToB. 3a1a4a HAMHOTO YIIPOLIaeTcs,
€CITM JIaHHBIC 3aBHCUMOCTH OyIyT UMETh OJIMH
ko3 durment. C 1enbio MOBIICHUS TPUMEHH-
MocTu GopMyIT pacdera OyKCOBaHHS TPAKTOPOB
SIBJISIETCSI, HA HAIl B3MVISL, COKpAIICHUE KOJTHYe-
CTBa PACUCTHBIX KOIDPHUIUEHTOB 10 OHOTO.
[IpuBeneHHbBIC BEIPOKCHUS TAKXKE HE YUUTHIBA-
10T CHJIy CONPOTHBIICHHS JBHKCHHIO, KOTOpas
TaKKe BIMSIET HAa OyKCOBaHHE TPAKTOPA.

AHanm3 CyIIECTBYIOIIMX 3aBUCHMOCTEH
MOKA3bIBAECT, UTO C YBEJIHMUYCHUEM KacaTelbHOMN
CHJIBI TSITW OyKCOBaHHME TIOBBIIIAETCS IO Mapa-
Ooynveckoi 3aBUCUMOCTH. [1J1s1 OONBIITMHCTBA
TUIOB TIOYB MaKCHMalbHOE 3HA4YEeHHE Kaca-
TEJILHOW CHJIBI TATH COOTBETCTBYET MAaKcCH-
MaJIbHOMY 3Ha4eHUI0 K03 puureHra Oykcopa-
HMS M COCTaBIIsACT 1, cienoBarenbHo [S]:

PKMax = g0CL[ x GCL[’ (4)

e P, — MakcuMajbHas KacarejlbHas Chila
Taru, kH.

[IpeamonoxuM, 4TO MakCUMajbHas Kaca-

TeJIbHAsI CHJIA TSATW ONpeNesIsieTcsl Ipu Kodg-

(uunente Oykcosanus o, paHoM 1. Torna ka-

CaTrciibHas CuJia TATH OIIPCACIUTCA:

Py =Py Xﬁzww Xch X80 5 (5)
rac PK — KacarcJjibHas CuJia TAT'U, KH, n — DKC-
IEPUMEHTAIIBLHBIA KOO(POUIMEHT, 3aBUCSIIAN
OT MapKu TpakKTopa, TUIIA XOﬂOBOﬁ CHUCTCMBI,
COCTOAHUA ITOYBBI U arpO(I)OHa.

C ,Z[pyl"ofl CTOPOHBI KacaTeyibHas Cujia TArn
€CTh CyMMa KpIOKOBOﬁ Harpy3ku U CHJIbL CO-
MMPOTUBJICHUS NBUKCHUIO, CJICAOBATCIIBHO!

Pyp =Py — Py :¢CHXGCL(X\[n 51<_Pf ’(6)

rae P.— cuiia CONpOTUBIICHUS ABIKEHMIO, KH.
T(/)r;[a, K03 GHUIKeHT OyKCOBaHHUs OIpee-
JsieTcs:
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N3 bopmyiel (7) BUAHO, 9TO 3HAS DKCIICPH-
MEHTAJIbHBIC 3HA4YCeHUS KOA(D(DHUIUMCHTA <«
MOYKHO ONpE/IeIUTh OyKCOBaHUE TpakTopa. M3
dhopmysbl (7) BbIpa3zuM 3KCIICPUMEHTATbHBIN
KO3(DDULIUCHT «n»:

n=log - )

Pom @®)

Kmax

DKCTepUMEHTaIbHBIE UCCIEAOBAHMUS, TIPO-
BeneHHbie B PIA3Y mo3Bonuiu omnpenenuTh
CJEIYIOUIUE HSKCICPUMEHTAIBHBIC 3HAYCHHS
«n» IS CBeKeBcnaxaHHoro noist — 2,0...2,6;
I BcIlaxaHHoro moist — 2,7...3,1; gns cie-
JKaBIIEHCs MaxoTel — 3,2...3,7; it CTepHU —
3,8...4,4.
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