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AnHoTanms. B Hacrosiiee BpeMs pOCCUHCKHIA arpOKOMIUIEKC UCIBITBIBAET OCTPbIM AE(PUIUT B OTHOLICHUH
TPAaKTOPHOW HHEPreTUKH, OCOOEHHO Ae(UIMT YHUBEPCATBHO-NPOMALIHBIX TpakTopoB. /sl mpousBoacTBa
OTEYECTBEHHOTO YHHBEPCAILHO-TIPONANTHOTO TPAaKTOpa W OOOCHOBaHMA TNUIiei(a MammH K HEMY BaKHO
BBISIBUTH BO3MOKHOCTH €T0 arperaTHpOBaHMs ¢ yYETOM HAaBECOCTIOCOOHOCTH THAPABINYECKUX CHCTEM H3IEIHS
U Hecyled cnocoOHOCTH ABWKuTened. lMccnenoBaHusi MpoBeleHbl C LENbI0 OLIEHKHM HAaBECOCHOCOOHOCTH
YHHUBEPCAJIbHO-TIPONAIIHOTO TpPaKTopa HHTErpaiibHOM cxeMbl kiacca 2-3 JITU-162.5 npu paznuuHOM
arperaTupoOBaHUH CEJILCKOXO3SHCTBEHHBIX MAIITMH M PA00TE B MEXKTYPS/IBSIX PA3IUNIHBIX CEITHCKOXO3SICTBEHHBIX
KyJbTYp. AHQJIN3 MOKa3aTesisi MAaKCUMAJIbHOTO JTaBJICHUs Ha MouBy Xo1oBoi cucremsl JITU-162.5 nokasan ero
3aBUCUMOCTb OT BEPTUKAJIbHOM HArpy3Ku Ha KOJIECO, TUIIOPa3MepPa IIMHbBI KOJIECa, BHYTPEHHETO AAaBJIECHUS B ILIUHE.
B pesynbrare nccnenoBaHuil paccuuTaHa JIOMyCTUMAsi Macca CeJIbCKOXO3SIMCTBEHHBIX MAILUH, arperaTupyeMblx
Ha TIEpEIHEM U 33JIHEM HABECHBIX YCTPOMCTBAX, U3 yCIOBUA JIOIMYCTUMOW HArpy3KH Ha JBMKUTENH TPAKTOPA
JITH-162.5 Ha Bcex 3asBIEHHBIX TUIIOPa3MEPax IIUH U YCTAHOBJIEHO €€ COOTBETCTBHE TEXHUUYECKUM YCIIOBUSIM
[0 TPY30MOIbEMHOCTH HaBECHbIX cHcTeM. Omnpenenwiu, 4ro arperarupoBanue Tpakropa JITHU-162.5
U B OJHOOMNEPAIMOHHOM W KOMOMHHMPOBAHHOM BapuaHTax oOecredrBaeTcsi 0e3 IMOTepu YIPaBIsIEMOCTH
arperara B TIOJIOKEHUH OJTIYKHETO TPAHCIIOPTa Ha BCEX TUTIOpa3Mepax IIUH, B ana30He JOIMYCTUMBIX Harpy30K
Ha HUX, ¥ HE TpeOyeT JONOIHUTEIBHOM OaJTacTHpOBKU rpy3amu. [Ipu arperatupoBanuu tpakropa JITU-162.5
B KOMOMHHUPOBAHHOM BapHaHTE Ha MEPEIHEM YCTPOWCTBE JIOMYCKAETCs arperarupoBaHUE HABECHOM MAalllMHbI
maccoi 1900 kr u Ha 3aJJHEM HAaBECHOM ycTpoiicTBe Maccoit 2600 Kr, 4To OrpaHUYMBAETCS TPY30HOABEMHOCTHIO
HABECHBIX CHUCTEM TpakTopa. [Ipr 3TOM B MONOKEHNM OIMKHETO TPAHCIOPTa 00ECTIEYMBACTCS YIIPABIISIEMOCTD
arperara 0e3 JOMOJHUTENHHON OayuacTUpoBku. [lomydeHHBIE pe3ynbTaTbl IO3BOJMST  KOMILIEKTOBAThH
YHUBEPCAIbHO-IIPONAIIHOMN TPAKTOP Pa3IuyHbIM 000PYI0BaHUEM U IUICH(OM MaIlIUH.

KiroueBble c¢j10Ba: yHHMBEPCAIbHO-IIPOMAIIHONW TPAKTOp, arperaTMpoBaHHE, arperar, Ipy30M0IbEMHOCTb,
HaBECOCMOCOOHOCTh TPAKTOPA, HABECHBIE CUCTEMBbI
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Abstract. Currently, the Russian agricultural sector is experiencing an acute shortage in tractor power means,
especially, general-purpose tractors. The production of a domestic universal tractor and the justification
of its compatible machine train requires identifying the options of its coupling with implements, taking into account
the attachment mounting capacity of its hydraulic systems and the bearing capacity of the running gear. The study
aimed to assess the load capacity of a general-purpose tractor of the integrated design (class 2-3 LTI-162.5) for various
coupling options of agricultural machinery and operation in the inter-row distance of various crops. The analysis
of the maximum ground pressure indicator of the LTI-162.5 chassis system showed its dependence on the vertical
load on the wheel, the tire size of the wheel, and the internal tire pressure. As a result of the research, the permissible
mass of agricultural implements attached to the front and rear mounting units was found based on the condition
of the permissible load on the LTI-162.5 tractor movers on all declared tire sizes. In addition, the study established
its compliance with the technical specifications for the load capacity of the mounting unit. It was determined that
the coupling of the LTI-162.5 tractor in both single-operation and combined versions is ensured without losing
the unit controllability in the short-range transport position on all tire sizes, within the limits of permissible loads,
and does not require additional ballasting with loads. When coupling the LTI-162.5 tractor in a combined version,
an attachment weighing 1,900 kg can be mounted on the front mounting unit, while the rear mounting unit can take
a weight of up to 2,600 kg, which is limited by the load capacity of the tractor’s attachment systems. At the same time,
in the short-range transport position, the unit can be controlled without additional ballasting. The results obtained will
make it possible to equip a general-purpose tractor with various implements and a train of machines.
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BBenenne

B Hacrostee BpeMst Poccuiickuil arpoKOMILIEKC HC-
TIBITHIBAET OCTPHIN EPUITUT B OTHOILICHUH TPAKTOPHOM
SHEPreTHKH, OCOOCHHO AE(UIMT YHHBEPCAIHLHO-TIPO-
namHelx Tpakropos. JJo 2014 . TpakTopHBIN MapK OTe-
YECTBEHHOI'0 arpOKOMILIEKCA MOMOIHSIICS TPAKTOpaMH
BEJIYILHX 3arafHbIX pupM. OIHAKO OpHEHTALHS SKOHO-
MMKH CTPaHbl Ha INMPOYAMIITYIO HHTETPALIMIO B MUPOBYIO
HKOHOMHKY OTIacHa U ITy0oKo ombodHa. Oco0eHHO 3TO
KacaeTcsi CUCTEMOOOpa3yIoLUX OTpaciei, K KOTOPbIM
OTHOCHTCS U MalluHocTpoenue [1].

Pemmts cymiecTByronnyto mpobiaeMy HOMOXET Mpo-
U3BOJICTBO OTEUYECTBEHHOIO YHHBEPCATbHO-IIPOIAIITHOTO
TPaKTOpa MHTErPAITLHOM cxeMbl Kinacca 2-3 710 40 ThIC. ImIT.

HaBecocrmocoOHOCTh TpakTopa — OJMH M3 BasKHEH-
VX MTOKa3aTesieH, MPEIbSIBIIEMbIX K KOHCTPYKIIUH, TIO-
3BOJISIFOIIMI OIIEHUTH BO3MOKHOCTH SHEPIEeTUYECKOTO
CpeZcTBa pH MoA00PE ONTUMAIBHON KOMITIEKTAIMH €r0

Pa3IMYHBIM 000pyIOBaHUEM, nuteiidom mammH [2]. Ha-
BECOCIIOCOOHOCTh TPAKTOPA ONPEEISETCs TPY30I0Ib-
€MHOCTBIO HABECHBIX CHCTEM U KOJIECHBIX JIBM)KUTEIICH.

Tpaxropst JIT3-155 u PTM-160 siBisitoTcst mpoTOTH-
namu Tpaktopa JITU-162.5. B kommuiekranuio nociea-
HETO MOTYT BXOAWTD NEPEIHSS ¥ 3a/JHSIS1 HABECHBIE CHC-
TEMBI, TIEpEeTHAH, OOKOBOH M 33 THHI BaJl 0TOOpA MOIITHO-
ctu (BOM), koneca ¢ pa3iinIHbIMHU THIOpA3MEPaMH IIHH
¥ BO3MOXKHOCTBIO C/IBaMBaHUS KOJIEC TPH TPOBEICHUH
PaboT B Pa3IMYHBIX MEKTYPSIBSIX MPOMALIHBIX KYIBTYD .

INoxa3aress HaBeCOCIOCOOHOCTH TPAKTOPA U €10 TSI0-
BbI€ XapaKTEPUCTUKH TIO3BOJISIIOT 000CHOBATh arperaru-
pOBaHKE KaK B OTHOOTICPAIIIOHHOM BapuaHTe, MpeycMa-
TPHBAIOILIEM TPAKTOP H CEITCKOXO3SHCTBEHHYIO MAIIIMHY,

arperarupyemyto Ha ieperneM (ITHY) wm 3agnem (3HY)

'Texuuueckue ycnosus TY  4722-001-05991805-2017.
Tpaktopsr JITU-162.5 JITU-162.5Y: ytB. MCX Poccuiickoit
®eneparmu ot 15 mapra 2017
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HABECHBIX YCTPOWCTBAX, TaK U B KOMOWHHUPOBAHHOM,
MIPEATIONAraroIeM HAJTMUUE CENbCKOXO3SMCTBEHHBIX Ma-
IIMH HA 00€HX THIPABINYECKUX HABECKaX.

[Ipu mepeBome TpakTopa M3 pabOUYero MOJOKEHHUS
B TIOJIOXKEHUE ONMKHETO TPAHCIIOPTA HABECHBIE Malllv-
HBbI OKa3bIBAIOT 3HAYUTEIILHOE NIEPEPACTIPENEITIEHUE MACC
arperara 1o MOCTaM TpPakTOpa, YTO MOXKET MPHBECTH
K BO3MOYKHOMH Meperpys3ke IUH 1 NOTepe yIpaBisgeMo-
CTH TPaKTOpa.

Ienp uccienoBaHMid: MPOBECTH OLIEHKY HABECO-
CIMOCOOHOCTH  YHUBEPCATHLHO-TIPOTAITHOTO  TPAKTOpa
HMHTETPAJIbHON CXEMBI KJlacca 2-3 10 YPOBHIO 3arpy3Ku
JBYDKUTENEN Pa3IMYHOIO THIIOPa3MeEpa M BO3ICUCTBUS
UX Ha [IOYBY C yYETOM U3MEHEHHS arperaToB Ipy pas3iny-
HBIX CII0C00AX arperaripoBaHNH CEITbCKOXO3CTBEHHbIX
MallIH 1 paboTe B MEKIYPAAbIX PA3TMUHBIX CENTBCKOXO-
3UCTBEHHBIX KYJIBTYD; IOATOTOBUTE 0a3y JIs OIpeiese-
HUS IUTei(a cebCKOX035ICTBEHHBIX MAIITMH K YHHBEP-
CAJILHO-TIPOTAITHOMY TPAaKTOPy B OJHOOIEPAIIMOHHOM
Y KOMOVHMPOBAaHHOM BapHaHTAX arperaTupoBaHMs C yde-
TOM KOA(h(HIMEHTA TPOIOIBHON YCTOHYMBOCTH.

MaTepI/Ia.]'lI)I H METOAbI

Bennunna naBneHus Ha TOYBY XOIOBOW CHCTE-
MO} KOJIECHOTO YHHMBEPCAJIBHO-TIPONANIHOTO TPAKTOPa
JITU-162.5 knmacca 2-3 3aBUCUT OT IPUMEHSIEMOTO TH-
nopasMepa IIMH, BHYTPEHHETO TABICHUS B HUX U HArpy-
30K Ha TU/IPaBIMYECKUE HaBeCHbIE cCcTeMBI [3]. B cBoro
ouepe/ib, BEPTUKAJIbHAS COCTABIIAIONIAS HArPY3KH Ha KO-
Jieca MEHsIETCSI B 3aBUCUMOCTH OT CIIoco0a arperarupo-
BaHUs CENTbCKOXO3SIMCTBEHHOM MalUHbI ((PpOHTAIBHAS
WITH 33/THSIS1 HABECHBIE CUCTEMBI) M OT TEXHOJIOTHYECKOTO
nporiecca (OMmKHUNA TPAHCTIOPT, Pa3BOPOTHAS TOJIOCa,
pabounii mporiecce).

HUcxonnas nundopmariyis npyu npoBeIeHUH UCCIIEN0Ba-
HUIi 00paboTaHa SKCTIEPTHO-aHATUTUYECKIUM METOJIOM.

Pe3yabTarsl 1 X 00cy:K1eHHne

‘YHUBEpCATLHO-TPOMAIIHON TPAKTOP UHTErPATBHON
CXEMBbI IMEET PsiJI CYIIECTBEHHBIX TPEUMYILECTB MEPE
TPAKTOPaMH KJIACCUUECKON CXEMBI.

YHusepcaipHO-niponaiiHoil  Tpaktop JITHU-162.5
CIIOCOOEH arperaTupoBaTh CeIbCKOXO3IHCTBEHHbBIE Ma-
IIMHBI Ha YPOHTATIBHOM 1 3a/THEI HABECHBIX THIPABIIH-
YECKHUX CHCTEMAX, & TaKXKe Ha TEXHOJIOTMYECKON ILIO-
I13/IKe 32 KAOMHOMU TpaKTopa.

Bei6op nueiida MammH K KOJIECHOMY YHUBEPCAb-
HO-TIPOIAIIHOMY TPAaKTOpy 0OyCIIOBIIMBAETCS XapaKTICPH-
CTUKOM €T0 IBIKUTENIEH 110 TUTIOPa3MEPy U BHYTPEHHEMY
JaBIeHuIo (Ta0m. 1), Tak Kak 4epe3 3TOT nmapameTp JOIDK-
HBI OIPENENAThCA MAacChl CEIbCKOXO3SMCTBEHHBIX Ma-
IIMH, BO3MOKHOCTB paOOThI Ha PA3TIMIHBIX MEXKITYPSIBSIX
MPOMAIIHBIX KYJIBTYp, TATOBbIE MOKA3aTely, BEIMYMHA
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naBjicHUs Ha 1ouBy [4]. HanOonblyro Harpysky IBHU-
JKHUTEJN KOJIECHOTO TPAKTOPa MUCIIBITHIBAIOT IIPH arpera-
TUPOBAHMH HABECHBIX MAIIMH B MOJOKEHUU OIKHETO
TpaHCIIOpTa IPH Nepee3ie Ha HeOOMbIINE PACCTOSHUS WITH
pazBoporax. [Ipu 3ToM Ba’kHOE 3HAYEHNE NMEET U MOKa3a-
TeJIb IIPONOIBHON YCTOMYUBOCTH arperara.

Hopwmb! Harpy30k Ha IIMHBI K MOCTBI IIPU PA3ITTYHOM
BHYTPEHHEM JIaBIIEHUH TIPU JIOITYCTUMON CKOPOCTH JIBHKE-
Hust (cormacHo cumBoiy ckopoctr 1o FOCT 7463-20037)
npuBeseHbl B Tabmuie 1. B cooTBeTcTBIM €O CTaHmapTOM”
CHIMBOJI CKOPOCTH JiTsl IMHKI 9,5-42 paBen 116A6, a st
nmH 16,9R30 1 13,6R38 — 128 A8 n 137A8 coorsercTBeH-
HO. CUMBOJT CKOPOCTH OTPaHIYINBAET MaKCUMAJIbHBIE CKO-
POCTH IS TAHHOTO THTa vH: 471 A6 — 30 km/4; yist A8 —
40 km/4. ITpu sKcIUTyaTalyy MIMH Ha CABOSHHBIX KOJlecax
Harpy3KH JOJDKHBI OBITh CHIDKEHBI Ha 12% Tipu TOM ke
BHYTpPEHHEM JIaBJIEHUN ",

B coorserctBun ¢ I'OCT 12.2.111-2020 «...Ha-
rpy3Ka Ha ynpasisieMble Kojeca TpakTopa A0JDKHA CO-
craBsiTh He MeHee 20% SKCILTyaTallMOHHOM MacChl
SHEPrOCPENCTBa» . Y TPAaKTOPOB KIACCUYECKOH CXEMBI
yIpaBsIEMbIMU SIBIISIFOTCS KOJIECa NEPETHEr0 MOCTa,
a 'y CXeMbI SHEProCpe/ICTBa C MAPHUPHO-COUICHEHHOM
pamoii — kojieca HaMMEHee HarpyKeHHOro Mocta. Tpe-
00BaHMs 110 OE30MACHOCTH JUIsl YHUBEPCAILHO-IIPOTIALl-
HOTI'O TPAKTOPa, UIMEOLIETO TPU CXEMBI YIIPaBJIECHHS IBU-
’KEHHS (TTOBOPOT 32 CUET YIPABICHHS TOJIHKO MEPEIHIMHI
KOJIECaMH, MOBOPOT MEPETHUMHU U 3aTHUMHU KOJIeCaMH
B pa3Hble CTOPOHBI U MOBOPOT MEPETHUMH U 33 JHUMH
KOJIeCaMH B OIHY CTOPOHY «kpabd»), atum ['OCTom
HE TPeyCMOTPEHBI.

PaccMotpum cumbl, JAeCTBylOIIME HAa YHHBEp-
CJIBHO-TIPOMAIIHOM TPAaKTOp HHTEIPAIBHONW CXEMBI
NpY Pa3IMYHBIX BapUaHTaX arperarupoBaHUs Cellb-
CKOXO3SIICTBEHHBIX MAILIH, U OINPEAEIUM UX BIHUSHHE
Ha Harpy>KeHHOCTb JBIXHTENICH TPAKTOpa U MPOJOJIb-
HYIO YCTOMYMBOCTb arperara B MOJOKSHUH OJMKHETO
TpaHcmopra (puc. 1).

l'opu3oHTabHAs KOOPIMHATA LEHTPA TSKECTH TPAK-
Topa JITU-162.5 6e3 HaBeMBaHKS CEITLCKOXO3SHCTBEH-
HBIX MalIUH WM OpyAUi onpeaernsieTcs mo Gpopmyre, pe-

JIAMEHTUPOBAHHOU AEUCTBYIOLIUM CTaH,Z[apTOM4Z
X = M (1)
G

*TOCT 7463-2003 «11IuHbI MHEBMATHYECKHE IS TPAKTOPOB
1 CEJBCKOXO3IHCTBEHHBIX MAIIMH. TEeXHUYIECKHE YCIOBUS.

*TOCT 12.2.111-2020 «MesKrocynapcTBEHHBIH CTaHIapT.
Cucrema craniapToB 0e3011aCHOCTH Tpy/a. MalHbI CeIbCKo-
XO3STICTBEHHBIE HaBECHBIE M MpuIenHbie. O0nme TpedoBaHms
Ge3omacHOCTIY.

‘TOCT 33691-2015. VcnbiTaHus CelbCKOX03SHCTBEHHOM
TeXHUKHU. MeToj| oIpeeneHus ymia MONepedHoN CTaTUYeCKOU
ycroiunBoct M.: Crannaprundopm, 2016. 9 c.

6 Oopoxos A.C., Cnbupés A.B., lNMetyxoe C.H., NMoHomapeB A.l. OnpeageneHne HaBeCOCNOCOBHOCTY. ..
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Tabnuya 1
Jomyctamast Harpy3ka Ha kosieco (MocT) TpakTopa JITU-162.5 npu nBH:KeHNH HA TIOBOPOTHON MoJsI0ce
HJIY T10JI03KeHUH OJIMKHero TPaHCIopTa
Table 1
Permissible load on the wheel (axle) of the LTI-162.5 tractor when driving on a turning lane or in the position of a nearby vehicle
Harpyska na koaeco/moct (N, u N,), kr / Wheellaxle load (N, and N,), kg
Tunopa3mep IKHbI
/ xosm4ecTBO BuyTtpennee naBiienue B mnne, klla / Internal tire pressure, kPa
Tire size | number of tires
80 100 120 140 160 200 210
9,5-42/8 852/2999 972/3421 1092/3849 1188/4182 1278/4499 1464/5153 1500/5280
13,6R38/4 1380/2760 1578/3156 1770/3540 1968/3936 2160/4320 - -
13,6R38/8 1380/4858 1578/5555 1770/6230 1968/6927 2160/7603 - -
16,9R30/4 1848/3696 2106/4212 2358/4716 2568/5136 2760/5520 - -
16,9R30/8 1848/6505 2106/7413 2358/8300 2568/9039 2760/9715 - -
€
Q\4 : 5 ‘ l Q?.
4 / 1
| -. ¥
: BN LV /T
R R AT A ISR R W S e s gt o8
G4 L L by o
—- o el S, - S — DO < - A__E_, 2,_1!

Puc. 1. Cuibl, AeficTBYIONIIME HA TPAKTOP MPH PA3IHYHbIX BADHAHTAX arperaTupoBaHMsi:
L —npononeHas 6a3a Tpakropa, MM; G — SKCIUTyaTallMOHHAas Macca TPaKkTopa, KT;

G, — cocTaBIAIONIAsT SKCILTyaTallMOHHON MacChl TPaKToOpa, MPUXOAIIAsAcs Ha MepeHUI MOCT, KT;

G, — cocTaBIAIONIAs SKCILTyaTallMOHHON MacChl TPAaKTOpa, MPHXOIAIIAsCS Ha 3aJHUI MOCT, KT;
Q, —Macca opynus, HasemmBaemoro Ha ITHY, kr; Q, — Macca opymust, HapemmBaemoro Ha 3HY, kr;
N,, N, — nomycTnmMele Harpy3ky Ha IIEPETHIOIO M 3aJHIOI0 OCH TPaKToOpa
IO TPY30MObEMHOCTH IIKH (C yYEeTOM JaBIEHUs B IIUHE), KT; N, — IPy30M0AbEeMHOCT IIIHH TEepefHeH ocH, KT;
N, — Irpy30H0IbEMHOCTb IIUH 33JHEN OCH KT; £, — paCCTOSHUE OT OCH MEPEIHHX KOJIEC TPAKTOpa
0 OCH IIOIBECA OPYAUs, MM; {, — PacCCTOSHHUE OT OCH 33JHUX KOJIEC TPAKTOpPa JI0 OCH IIOJBECA OPYIUS, MM;
¢, = ¢, = 610 MM — paccTOsIHHE OT OCEH NoABECa 10 IEHTPOB TSHKECTH OPYIMI Ha IIEPETHEM U 3aIHEM HABECHBIX YCTPOHCTBAX

Fig. 1. Forces acting on the tractor in various coupling options
L — tractor’s longitudinal base, mm; G — tractor’s operating weight, kg;
G, — tractor’s operating weight component of the front axle, kg;
G, — tractor operating weight component of the rear axle, kg;
Q, —weight of the implement mounted on the front mounting unit, kg;
Q,— weight of the implement mounted on the rear mounting unit, kg; N, N, — permissible loads on the front
and rear axles of the tractor according to tire capacity (taking into account tire pressure), kg;
N, — load capacity of front axle tires, kg; N, —load capacity of rear axle tires, kg;
€, — distance from the tractor’s front wheel axis to the implement suspension axis, mm;
£, — distance from the tractor’s rear wheel axis to the implement suspension axis, mm;
¢, = ¢, =610 mm — distance from suspension axes to the gravity centers of implements on front and rear mounting units

Dorokhov A.S., Sibirev A.V., Petukhov S.N., Ponomarev A.G. Determining the load capacity of the universal... 7
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[Ipu HaBemMBaHMM HAa HABECHBIE CUCTEMBI TPAKTOPA
CEJIbCKOXO3MCTBEHHBIX MAIIVH WM OPYAUI 3HAYUTEIIb-
HO U3MeHsI0TCA peakiyu ornop N, u N,.

OnpenenyM 3Ha4CHUE MAKCUMAJIBHON MacChl CeJlb-
CKOXO3STICTBEHHOM MAIIIMHBI, arperaTHpyeMon pa3ind-
HBIM CIIOCOOOM C TPAaKTOPOM HMHTErPajbHON CXEMBI,
C YYETOM TUIIOpa3Mepa IIMH, UX KOJINYECTBA, BHYTPEH-
HETO J1aBJeHNs (U3 yPaBHEHUsI MOMEHTOB CHJI OTHOCH-
TenpHo nomoco O, u O,).

PaccmoTpuM Tpu BapuaHTa arperaTipOBaHust:

1) Ha mepeTHeM HaBECHOM yCTPOMCTBE:

ArpounxeHepus. 2025. T. 27, Ne 2. C. 4-12

3) SLIENOHUPOBAHHAS HABECKAa MAllMH HA 3aIHEM
U [IEPETHEM HABECHBIX YCTPONCTBAX:

Q,#0;Q,#0;

N = G-(L-x)=0, - (L;+¢,)+0 - (L+l +¢),
1= I ’
N. = G-x+0,-(L+0l,+¢)-0-(L, +¢)

, = .
L

st yCcTOMYMBOCTH Ha MOBOPOTAX MpPU JIBHKEHUH
NEPEIHNM XOJIOM WIIM Ha peBepce 3HadeHus N, u N,
JIOJKHBI COCTaBIIATh He MeHee 20% OT CyMMapHOTIo Beca

Q] #0; Qz =0;
arperara (TpakTop U HaBECHBIC CEIbX03MaIlIMHBI). Mak-
N = G (L=-x)+Q -(L+{, +¢). cuManbHble 3HaueHHs N, 1 N, HE JOLKHBI IPEBBILIATH
! L ’ sHauenud N, 1 N,,,, T0 IPy30HOILEMHOCTH LIMH
¢ yuetoM ux 20%-Hoii meperpy3KH.
G-x—0,-({,+¢) yq /o PErpy
N, = I ; Hcxomubie qaHHbIE, IPUHSTHIE B pacyeTax Mo Ompe-
JIEJICHUIO JOMYCTHUMBIX MAacC CEIbCKOXO3SIMCTBEHHBIX
2) Ha 3a/iHEM HABECHOM YCTpOIICTBE: MAIIIMH TP arperaTupoBaHruH UX B OTHOOTIEPAIIMOHHOM
Q,=0;Q,#0; ¥ KOMOMHHPOBAHHOM BapHaHTAX, C yYETOM TUIIOpa3Mepa
IIIH, TABJICHUS B IIIMHAX ¥ KOI(DPHUIIUCHTA POIOITLHOM
G'(L_x)_Qz'(€z+cz), o 5
N, = 7 ; YCTOHUMBOCTH arperara’, peAcTaBiIeHb B TabmuIle 2.
HWcxonst 13 TaHHBIX TaOMUIIBI |, IPOBEIN BBIYUCIICHUS
N. = G-x+0Q,-(L+!,+¢,). MaKCHMAJIbHO JIOIMyCTUMBIX MAacC CEIbCKOXO3SHCTBEH-
: L ’ HBIX MamuH Q, U Q,, arperaTMpyeMbIX Ha HAaBECHBIX
Tabnuya 2
HcxonHble moka3aresu, IPHHATHIE B pacyeTax
Table 2
Iinitial indicators used in the calculations
. 3HaueHune
Moxa3areas / Indicator
Value
IKcnyaTauHoHHasi Macca Tpakropa, G, kr / Tractor s operating weight, G, kg:
Ha OJIMHAPHBIX Kojiecax Ha mmHax 16,9R30 / on single wheels on 16.9R30 tires 5981
HA CIBOEHHBIX Kojiecax Ha mmmHax 16,9R30 / on twin wheels on 16.9R30 tires 6721
HA CIBOEHHBIX Kojlecax Ha mmHax 9,5-42 / on twin wheels on 9.5-42 tires 6123
Ha OAMHAPHBIX Koslecax Ha mmHax 13,6R38 / on single wheels on 13.6R38 tires 5837
HA CIBOEHHBIX Kosiecax Ha mmmHax 13,6R38 / on twin wheels on 13.6R38 tires 6433
Kounecnas 6a3a, L, mm / Wheelbase, L, mm 2765
PaccrosiHue oT 0cH TepeHUX KoJIec 10 OCH MoJBeca MepeTHero HaBecHOro ycTpoiicTsa, {,, Mm 1020
Distance from front wheel axle to front mounting suspension axle, £,, mm
PaccrosiHze 0T OCH 3a/{HHX KoJIeC 10 OCH TO/[Beca 3aJHEr0 HABeCHOTo ycTpoiicTBa, £,, MM 1120
Distance from rear wheel axle to rear mounting suspension axle, £,, mm
Paccrosinne ot oceii mogBeca 40 IEHTPA THA/KECTH OPYAMIl HA IepefHeM H 3aJHEM HABECHBIX YCTPOICTBAX, C,, C,, MM 610
Distance from suspension axles to the center of gravity of implements on fiont and rear mounting units, c,, c,, mm
Macca nogHHMAaeMoro rpy3a, XapaKkTepu3yloLlero rpy3onoIbeMHOCTh Ha pame (iepeaHee HABECHOe YCTPoicTBo), Q,, Kr
. .. . . . 1900
Mass of the lified load characterizing the load capacity on the frame (front mounting unit), Q,, kg
Macca nogHIMaeMoro rpysa, XapaKTepH3yIero rpy30nogbeMHOCTh HA paMe (3aiHee HaBeCHOe YCTPOiicTBO), Q,, KT
Weight of lifted load characterizing the lifiing capacity on the frame (rear mounting unit), Q,, kg

*TIporoxon Ne 06-39-2010 (2010051) Tepuomuueckux ucmbITasmii TpaxTopa PT-M-160. denepansHoe rocyIapcTBEHHOE YUPekKIeHHe
«KupoBckast rocy1apCTBeHHAS 30HABHASI MAITMHOUCIIBITATEITLHAS CTAHITSD).
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YCTPOICTBaX TPAKTOPa, B 3aBUCUMOCTH OT THIIOpa3Mepa
KOJIEC, MX KOJIMYECTBA U JABJICHUS B IIMHAX, JJISI BCEX
croco0oB arperarupoBanusi (Tadit. 3).

ITpoBeneHHbIe pacueTsl I KaXI0ro ciyvas arpe-
TaTHPOBAHMUS TIO3BOJISIOT MOCTPOUTH TPA(UKH 3aBUCH-
MOCTEH, OMNpENeNIIoe B3aUMOCBS3b JOMYCTUMBIX

FARM MACHINERY AND TECHNOLOGIES

MAacc CEJIbCKOXO3SIMCTBEHHBIX MAIIIUH, arPerarnpyeMbIxX
Ha HaBECHBIX ycTpolcTeax Tpakropa JITU-162.5, ¢ na-
pameTpaMu THUIOPa3MEPOB MPUMEHSEMBIX IIIWH, JaB-
JICHHEM B HUX U IPOJOJILHOW YCTOMYHUBOCTH arperaron
MIPY PA3TIMYHBIX BAPUAHTAX MCIIOIB30BaHHS SHEPTOCPEI-
cTBa (puc. 2-6).

Tabnuya 3

MaxkcumaibHbIe MACChI CeJIbCKOXO03SIHCTBEHHBIX MAILIMH MPH arPeraTHPOBAHNY HA HABECHBIX YCTPOICTBAX
TpakTopa JITU-162.5 B no10:keHUH OJIMKHET0 TPAHCIIOPTA HCXO/ISl M3 IOMYCTHMBIX HATPY30K HA ABHKUTETH

Table 3

Maximum weight of agricultural machines mounted on the LTI-162.5 tractor in the short-range transport position,
based on the permissible loads on the movers

JomycTumast Macca ceJIbCKoXo3siiicTBeHHbIX MamuH Q,/Q,, Kr / Permissible weight of agricultural machines Q,/0,, kg
Tunopasmep IAHBI
/ KoIHYeCTBO BuyTpenHee naBienue B muHe, kIla / Internal tire pressure, kPa
Tire size | number
80 100 120 140 160 200 210
9,5-42/8 —422/336 —-156/596 110/856 323/1064 522/1259 934/1662 1014/1740
13,6R38/4 —465/259 —215/503 26/739 276/983 518/1219 - -
13,6R38/8 856/1403 1295/1832 1720/2248 2159/2677 2584/3093 - -
16,9R30/4 70/800 395/1117 712/1428 977/1686 1219/1922 - -
16,9R30/8 1559/2346 2131/2905 2689/3451 3155/3906 3580/4322 - -

Puc. 2. lomycTmast Macea c.-X. MaIIAHbI (Q,, KT) Ha IIEPeIHIOI0 HABECHYIO cucTeMy TpakTopa JITH-162.5
B 3aBHCHMMOCTH OT THIOPa3Mepa LIVH U JABJIEHUs] B HUX, 0 KPUTEPUIO IPy30NOTHEMHOCTH IITHH

Fig. 2. Permissible weight of the agricultural machine (Q,, kg) on the front mounting unit of the LTI-162.5 tractor,
depending on the tire size and pressure, according to the criterion of tire load capacity

Dorokhov A.S., Sibirev A.V., Petukhov S.N., Ponomarev A.G. Determining the load capacity of the universal... 9
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Puc. 3. Ilopor ynpagsisiemoctu TpakTopa JITU-162.5 npu 3arpy3ke nepeaHeii HaBeCHOH cUCTEMbI
B 3aBUCHMOCTH OT THIIOPa3Mepa LIUH U JABJIEHUS B HUX, 10 KPUTEPHIO MACCHI CeJIbCKOXO03iiCTBEHHOH MAIIIMHBI

Fig. 3. Controllability limit of the LTI-162.5 tractor when loading the front mounting unit, depending
on the tire size and pressure, according to the criterion of the agricultural machine weight

Puc. 4. Jlomyctmas Macca c.-X. MalInHBI (Q,, KT) Ha 32/IHI0I0 HABECHYIO cucTeMy TpakTopa JITH-162.5
B 3aBHCHMOCTH OT THIIOPa3Mepa IIUH U JaBJIeHUS B HUX, 10 KPUTEPHIO IPY30M0IHEMHOCTH IUH

Fig. 4. Permissible weight of the agricultural machine (Q,, kg) on the rear mounting unit of the LTI-162.5 tractor,
depending on the tire size and pressure, according to the criterion of tire load capacity

10 Hopoxos A.C., Cnbupés A.B., MNetyxos C.H., NMoHomapes A.I. OnpeaeneHne HaBecocnocobHOCTH. ..
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FARM MACHINERY AND TECHNOLOGIES

Puc. 5. Iopor ynpasiasiemoctu Tpaktopa JITHU-162.5 nmpu 3arpy3ske 3aHeii HABeCHOI CHCTeMBbI B 3aBHCHMOCTH
OT THIIOpPa3Mepa IIUH 1 AaBJEHHS] B HUX, 110 KPUTEPHIO MACCHI CeJIbLCKOX035IiCTBEHHOW MAIIIMHBI

Fig. 5. Controllability limit of the LTI-162.5 tractor when loading the rear mounted system,
depending on the tire size and pressure, according to the criterion of the agricultural machine weight

Puc. 6. Ilopor ynpasisiemoct Tpakropa JITU-162.5 npu 3arpy3ke nepeaHeii u 3aHeii HABECHbIX CHCTEM
B 3aBUCHMOCTH OT THIIOPa3Mepa LIUH U JABJIEHUS B HUX, 10 KPUTEPHIO MACC CEIbCKOX035iCTBEHHBIX MAIIIMH

Fig. 6. Controllability limit of the LTI-162.5 tractor when loading the front and rear mounted systems,
depending on the tire size and pressure, according to the criterion of the agricultural machine weight

BriBoanl

1. PaccuntanHass JTOIMyCTHUMasi Macca CelIbCKOXO-
3SIMCTBEHHBIX MAIlIMH, arperaTupyeMbIX Ha MepeaHeM
W 33/IHEM HAaBECHBIX YCTPOWCTBAX, M3 YCIIOBUS JOIY-
CTHIMOM Harpy3ku Ha ABrkuTenu Tpakropa JITU-162.5
Ha BCEX 3asBJICHHBIX TUIIOpa3Mepax IIHH, COOTBETCTBYET

TEXHUUYECKUM YCJIOBUSIM I10 TPY30II0ABEMHOCTU HaBEC-
HBIX CUCTEM.

2. Arperarupoanue Tpakropa JITU-162.5 u B omgHO-
OIEPAIIMOHHOM U KOMOMHMPOBAaHHOM BapUaHTax o0e-
crieynBaeTcst 0e3 MoTepy YIpaBIIIEMOCTH arperara B Io-
JIO’KEHHMH OJIFDKHETO TPaHCHIOpTa Ha BCEX TUIOpa3Mepax

Dorokhov A.S., Sibirev A.V., Petukhov S.N., Ponomarev A.G. Determining the load capacity of the universal... 1
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IIMH, B JAWANa3oHe JOMYyCTHMBIX HArpy30K Ha HHX,
1 He TpeOyeT TOTOTHUTENTHLHON OaJIaCTUPOBKY TPy3aMH.

3.1lpu arperarupoBanun Tpakropa JITHU-162.5
B KOMOMHHPOBAHHOM BapHaHTE M C YYETOM JIOIYCTUMBIX
Harpy3ok Ha muHbI B cootBeTcTBur ¢ [ OCT 7463-2003
Ha [IEpe/THEM YCTPOMCTBE JI0IyCKAeTCsl arperaTipoBaHue
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HaBecHOH MamuHbl Maccoi 1900 kr ¢ Ha 3a7HeM HaBec-
HOM ycTpoiictBe Maccoil 2600 Kr, 4To orpaHUYUBaeT-
Csl TPY30IOIBEMHOCTHIO HABECHBIX CHUCTEM TpPaKTOpa.
[Tpu 5TOM B MOJIOKEHUH OJIMPKHETO TPaHCIIOpTa odecrie-
YUBACTCS YIPABISIEMOCTD arperara 6e3 JOIOTHUTeBHON
0aJIaCTUPOBKH.
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