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st appexTrBHOM 00paOOTKHM 3eMETBHBIX IIIOIMIAIEH B YCIOBHSIX TOPHBIX M MPEATOPHBIX PAHOHOB, MOBEPXHOCTH KOTO-
PbIX UMEET 3HAYUTEIbHbIE HEPOBHOCTHU M YACTO PACIIOIOKEHA MO/ OOIBLINM YKIOHOM, BAKHOE 3HAUECHUE UMEIOT TAKUE Ma-
paMeTphl TPAKTOPA, KaK MPOAOIbHAS U TIOTIEPEYHAs YCTOMIMBOCTD, a TAKXKE MAHEBPEHHOCTD U YIPaBisieMocThb. M3BecTHO,
9TO JI71s1 00ECTIeUeH s YCTONYNBOCTH IBHKEHHS TPAKTOPa ero 6a3a MoKHA OBITh MAKCUMATIBHOM, a [T 00ecTieueH s MUHH-
MaJIbHOTO payca MOBOPOTa — MUHUMAIbHON. OHAKO B KOHCTPYKIUH HCIIONB3YEMBIX B AT POMPOMBIIIICHHOM KOMILIEK-
ce PecrryOnmukn Y30ekucTan 4-KomeCHbIX YHUBEPCATHHO-IPOTAIITHBIX TPAKTOPOB MEXaHN3M M3MEHEHHS KOJIECHOH Oa3bl He
npeaycMotpeH. B cszu ¢ atim B CKb «TpakTop» paspadotaH 4-KonecHbIN YHUBEPCATbHO-ITPONAIIHOM TPAKTOP, CHAOKEH-
HBIH CrIeIaIbHBIM MEXaHU3MOM, 00eCTIeUNBAOIINM U3MeHeHe 0a3bl TpakTopa Ha 670 MM. TTokasamu, 4To HaJIEKHOCTh
paboThI MeXaHMU3Ma 3aBUCHT MPEKIE BCETO OT MPOYHOCTH JIeTajel, Ha KOTOPbIe IPUXOIUTCS MAKCUMAIIbHAS CHIIOBAs Ha-
rpy3ka. (Lenv uccnedoganus) ViccnenoBaTs CUIOBBIE HATPY3KH, IEHCTBYIONINE B KHHEMATHYIECKUX MAPaX MEXaHU3MA H3Me-
HeHus 6a3bl TpakTopa. (Mamepuanst u memoost) Ha mpumepe 3D-Momenn moka3aan BO3MOKHOCTh I3MEHEHHS TApaMeTPOB
6a3bl TpakTOpa. {714 pacuera mapaMeTpoB MPOEKTUPYEMOTo TPAKTOPA UCXOIUIN U3 ToKa3aTeneil: Bec, MPUXOASLIIUiica Ha
TIEPETHIOI0 OCh; Pa3MePhI MAPHUPHOTO TApAJIIETIOTpaMMa 10 KOMIIOHOBKE; PaINyC, 0 KOTOPOMY JABUTAJICS KOHEI ITOKa
TUIPOIITUH/PA; KOA(D(UIMEHT CONPOTHBIIEHNS MEPEKATHIBAHMUIO TIEPEHUX KOJIEC HA OTIOPHOM MOBEPXHOCTH OETOHHOTO
HOKPBITUS U Ap. (Pesynvmamot u 06cysicoenue) CUIOBbIE HATPY3KHM B KUHEMATHUYECKHX TTapaX MEXaHM3Ma U3MEHEHHs 0a3bl
TPaKTOPA ONPEIETUIN Ha OCHOBE OOIIENPUHATHIX METOIUK TEOPUH MEXaHU3MOB U MAIIIMH C TPUMEHEHHEM CTPYKTYPHOTO
aHANN3a MeXaHm3Ma. BemumduHy cui, JeHCTBYIOIMX B KAXKION KMHEMATHUECKOM Mape MeXaHU3Ma U3MEeHEHus 0asbl, pac-
cuuTany rpagoaHaTUTHYECKAM METOJIOM Ha OCHOBE 3aKOHA CTATHKH C HCIIONB30BAHIEM YCIIOBHI paBHOBECHS. (Bbigoobl)
VCTaHOBWIIM, YTO 3HAYEHUS CUII, ICHCTBYIOUIUX B [IAPHUPAX MEXAHM3MA U3MEHEHUsI 6a3bl TPAKTOpa, KOJEOIIOTCS B AUa-
naszone ot 8§816,25 H mo 93255,82 H. Ha ocHOBaHUM POBEEHHBIX PACUETOB MPEACTABUIIM CIIEAYIOLINE PE3YIbTaThl: HaU-
0oJIbIIMeE YCHITHA B 3BEHBSAX MEXaHU3MA U3MEHEHHs 0a3bl TPAKTOPA JAEHCTBYIOT B MX IPOIOJIBHOM HATIPABIEHHUH, YTO CIIENY-
€T YUYUTHIBATH IIPU OTIpe/IENICHUN TAPaMETPOB MEXaHM3Ma M3MEHEHUS 6a3bl TPAKTOPA U pacueTax JeTajeil Ha IPOYHOCTH.
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Both longitudinal and transverse stability as well as maneuverability and controllability are important parameters of the
tractor for efficient processing of land areas in mountainous and foothill areas, which surface has significant irregularities, and
are often located under large bias. It is known that in order to ensure the stability of the tractor, its base must be maximum, and
to ensure a minimum turning radius — minimum. However, the design used in the agro-industrial complex of the Republic of
Uzbekistan 4-wheel universal tractors does not provide a mechanism for changing the wheelbase. In this regard, SDB "Tractor"
designed 4-wheeled universal tractor, equipped with a special mechanism that changes the base of the tractor by 670 mm. It is
showed that the reliability of the mechanism depends primarily on the strength of the parts, which account for the maximum
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power load. (Purpose of the study) We investigate the force loads acting in kinematic pairs of the alternation mechanism of the
tractor base. (Materials and methods) The possibility of changing the parameters of the tractor base is showed on the example of
the 3D model. To calculate the parameters of the designed tractor came from the figures: weight per axle; the dimensions of the
hinge parallelogram arrangement; the radius at which the moving end of the rod of the hydraulic cylinder; a rolling resistance
of the front wheels on the supporting surface of the concrete cover, etc. (Results and discussion) Power loads in kinematic pairs
of the tractor base change mechanism were determined on the basis of generally accepted methods of the theory of mechanisms
and machines with the use of structural analysis of the mechanism. The magnitude of the forces acting at each kinematic pair of
mechanism for database changes, calculated by the graphical-analytical method on the basis of the law of statics using conditions
of equilibrium. (Conclusions) It is found that the values of forces acting in the hinges of the mechanism of changing the base of the
tractor range from 8816.25 H to 93255.82 H. On the basis of the calculations presented the following results: the greatest efforts
in the links of the mechanism of change of the tractor base act in their longitudinal direction, which should be taken into account

when one determines the parameters of the mechanism of change of the tractor base and the calculations of parts for strength.
Keywords: Tractor, Base, Front Axle, Spar, Beam, Links, Mechanism, Force, Load, Permeability, Stability,

Maneuverability, Turning Radius, Controllability.
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Pecniybnuke Y36ekucTaH 3HauuTeIbHAS 4aCTh Ma-

XOTHBIX 3eMeJIb, TACTOUII U CEHOKOCOB HAPSITY C

OOoTrapHBIMH 3eMJISIMH PACIIONIOKEHA B TOPHBIX U
MpeAropHBIX paifoHax. M3-3a HEXBATKU CIIEITUATHU3UPO-
BaHHOU TEXHUKH, CTIOCOOHO BBITIONHSATH pabouue ore-
paLUU HA yYACTKaX C HEPOBHOM MOBEPXHOCTHIO U HACTO
11011 OOJIBIITUM YKJIOHOM, MTAXOTHBIE TIJIOMAIN Ha ITUX
TEPPUTOPUSX OCBOEHBI HE MOJHOCTHIO.

TpynHocTH, KOTOpble BOBHUKAIOT IIPU MEXaHU3a-
LMY TIOJIEBBIX PaOOT B YCIIOBUSIX TOPHON MECTHOCTH 1
MIPEATOPHBIX PAOHOB, a TAKKe MPU 00pabOTKe yuacT-
KOB B 30HE OOTapHOTO 3eMJIEIETINS, CBSI3aHEI IIPEXKIe
BCETO C HEJOCTATOYHOU MPOJIOIBHON U TTOIIEPEUHON
YCTOMYUBOCTBIO TPAKTOPOB, & TAKXKE C YXYIIICHUEM
MaHEBPEHHOCTHU U YIIPABISIEMOCTH.

151 obecriedeHu st yCTOMUUBOCTH TPAKTOPA IIPU ABU-
JKEHUH ero 0a3a JOKHA OBITh MAKCUMAIILHOM, a JJIs
MUHHUMAJIBHOTO painyca MOBOPOTAa — MUHUMAIBHOM [1,
2]. OnHaKO B KOHCTPYKIHUH 4-KOJIECHBIX YHUBEPCAJIb-
HO-TIPONAIIHBIX TPAKTOPOB, KOTOPBIE UCTIONIB3YIOTCS B
arpoIPOMBIILICHHOM KOMILJIEKCe Y30eKucTaHa, mMexa-
HU3M M3MEHEHUs JUTIHBI KOJIECHOH 06a3bI He MpeTycMO-
TpeH. B cBszu ¢ atum B CKbB «TpakTop» paspaborana
MOJIETTh 4-KOJIECHOTO YHIUBEPCATBHO-TIPOTIANITHOTO TPaK-
topa TTZ 1080 ¢ uamensemoii 6a30ii [3-8].

HanexxHoCcTh pabOTHI TAKOTO MEXaHU3Ma BO MHO-
TOM 3aBUCUT OT NIPeeIia IPOYHOCTH AeTAJIEH, paccuu-
TaHHBIX Ha BHICOKHE CHJIOBBIE HATPY3KH.

LIEnb PABOTbI — HCCIIE0BAHNE CUITOBBIX HATPY30K,
JEHCTBYIOIINX B KHHEMATUYECKUX Mapax MexaHu3Ma
U3MEHEHH S 0a3bI TPAKTOPA.

MAaTEPUANBI M METOABI. VccienoBaHms TPOBOIUITH
¢ IpUMEHeHUeM 3D-MOoIeNn MeXaHu3Ma U3MEHEHU ST
0a3bl TpakTOpa. 3HAYEHUS CHIIOBBIX HATPY30K, Aei-
CTBYIOIIMX B KHHEMATHYECKUX [Tapax MeXaHu3Ma u3-
MeHEHUsI 0a3bl TPaKTOPa, OMPEACIISIITN Ha OCHOBE 00-
LIEPUHSATHIX METOAUK TEOPUU MEXaHU3MOB U MAIIIHH.
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PE3YNbLTATEI M OBCYXXAEHUE. MexaHU3M U3MEHEHU S
JUTHHBI 0a3BI IKCIIEPUMEHTAIEHOT'O TPAKTOPA MPEICTAB-
JseT coOO0H mapaeIorpaMMHBII MeXaHu3M (puc. 1),
BMOHTHUPOBAHHBINA MEXY JIOHXKEPOHOM 5 U Opycom &
MOy paMbl, COEUHEHHOM ITOCPeaCTBOM ocH 9 ¢ 6a-
KOH 7 IIepeIHero MoCTa U HAMPABISIOLUMHU KOJIECAMU
I Tpaktopa. lllapHNpPHO COeAMHEHHBIE MEX Y CO00it
JIOHXKePOH, Opyc &, mepenuue 3 v 3aHUE 6 3BEHBS ITPEI-
CTaBJIAIOT cOOOI MapasjieIorpaMMHBIM MEXaHU3M.

TI'mapaBanueckuii NpuBOA MapalyieJOr PAMMHOIO
MeXaHHu3Ma paboTaeT OT CUIOBOI0O TUAPOLMINHIPA
(L1100) 4, mITOK KOTOPOTO TIOCPEACTBOM OCH 2 TIPUHY-
JIUTEIBbHO OBOPAUYMBACT NEpeaHee 3BEHO 3 mapajie-
JOTPAaMMHOTO MEXaHU3Ma BOKPYT MIAPHUPA €TO Kpe-
IIJICHUS K JIOHKEPOHY TPAKTOPA, U3MEHSIS [TOJIOKEHNE
BCEX 3BEHbEB MapalljIeIOrpaMMHOIO MEXaHHU3Ma, a Clie-
JIOBATEIBHO, 1 Oanku /() mepemHero MOCTa TpakTopa.

HanexHoCTh U JONTOBEYHOCTh pabOThl MEXAHU3-
Ma U3MEHECHUS JUTMHBI 0a3bl 3aBUCSIT OT KOHCTPYKITU-
OHHOM MPOYHOCTH €ro JeTaliel, paCCUMTAHHBIX HA
KPUTHUYECKIE MEXaHNYECKUE HATPY3KH.

Puc. 1. Mexanusm uzmenenus 6asvl mpakmopa
Fig. 1. Mechanism of tractor base change

AGRICULTURAL MACHINERY AND TECHNOLOGIES * Volum 12 + Number 2 + 2018



L

MOBWNbHAS SHEPTETUKA

OmnpenenuM 3HaUEHU S JEWCTBYIOIIMX HATPY30K B
KaXX10¥ KMHEMaTH4ecKoil mape Mexanusma. 1o gan-
HBIM CTPYKTYPHOI'O aHaIM3a MeXaHU3Ma U3MEHEHU
0a3bl TPAKTOPAa, YUCIIO CTENEeHEH CBOOOABI COCTABUT
[5, 9-11]:

W=3n-2p,—p, M)

[ZIe 7 — YUCIIO IOJABUXHBIX 3B€HBEB; p; — YUCIO KHUHE-
MAaTUYCCKHUX IIap, JOIIYCKAOIUX JBUXCHUC OQHOI'O
3BE€HA OTHOCUTEJIBHO APYIOrO; Py — YUCIIO BPAIATENb-
HbIX 3BEHBEB.

CoracHo MpeACTaBICHHON Ha pucyHke 2 KHHEMa-
TUYECKON CXeMe MeXaHU3Ma U3MEHEHUs1 6a3bl TPAKTO-
pa: W=3-3-2-4-0= 1. CnemoBaTenabHO, B IPEIJIO-
’KEHHOM MeXxaHM3Me o0ecrieueHa OnpeeIeHHOCTh JIBU-
JKEHU S 3BEHBEB [IPU OJHOM BEAYIIIEM 3BEHE.

3HaueHus HATPY30K, JEHCTBYIONMX B KaX 01 KUHE-
MaTHYECKOH mape, onpezaeisieM rpadhoaHa M THYECKIM
CIIOCOOOM TI0 3aKOHAM CTaTHKH C HCTIOIB30BAHIEM yC-
JIOBUH pPaBHOBECHS1, HE YUUTBIBASI IPU 3TOM TPEHUE B KU-
HEMATHYCCKUX ITapax u CUJTy TAXCCTHU 3BEHLEB. Hpe):[no-
JIOXUM, 9TO TIEPEBO/I C OTHOM 6a3bI Ha APYTYIO OCYIIIECT-
BJIIOT HA IUIOHIAIKE ¢ OCTOHHBIM MOKpbITHEM. Mcxoa-
HBIE TAHHBIE IS PACUETOB MPECTABICHBI B mabauye.

s onpezieneHus COCTABISIOMIX PEAKIUH B [IAPHUPE
K cocraBuM ycosust paBHoBecHs 38eHbeB OK (1) u KM (2):

ny

o

8

Gop

%

-

Puc. 2. Kunemamuueckas cxema Mexanusma usmeHenus 0azvl
mpakmopa
Fig. 2. Kinematic scheme of the change mechanism of the tractor base

ZMO = O,
_ 2
2F =0;
F, hu'_FZII [, =0; 3
My =0,
- @)
2F =0;
Gohy—Fp,' l,— M; =0, ®)

riue F, — Tonkaroree ycuiue rTuapornuianuapa, H (krc);
h, —utedo cuisl F, M; Fy' — crita, neprieH IuKyIsipHO
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UcxoaHbIE JAHHBIE ANS PACYETA MAPAMETPOB
NPOEKTUPYEMOro TPAKTOPA TTZ 1080
INITIAL DATA FOR CALCULATION OF PARAMETERS
oF TRACTOR TTZ 1080 UNDER DESIGN
3Havenne
HaunmenoBanue noka3zarest noKa3aTeJist
(mapameTtpa), pa3MepHOCTh (mapametpa)
Name of indicators Value
of indicator
Kosecnast hopmyia 452
Wheel arrangement
Bec, npuxoasiuuiics Ha NepeAHIO0 ock, Gy, H (Krc) 19384,56
The weight exposed on a front axle, G, N (kgs) (1976)
Pa3mepbl IapHUPHOTO MapajueIorpaMMa
OKMN 110 KOMIIOHOBKE, MM:
The sizes of a hinged parallelogram
of OKMN on configuration, mm:
|OK| = IMNI «1», «3» 3BeHO 380
«I», «3» link
|[KM| =|0N| «2» 3BeHO 600
«2» link
Panunyc, 1o KOTOpOMY JBHKETCS KOHEI] IITO-
Ka TUAPOUUINHAPA R, MM 170
Radius on which the end of a rod of a
hydraulic cylinder R, mm
Koadduiment conpoTuBieHus nepekaTbiBa-
HUIO IIEPEIHHUX KOJIEC TPAKTOPA Ha OIIOPHOM
MOBEPXHOCTH OETOHHOIO MOKPBITHS, [ 0.018
Coefficient of resistance to rolling of front i
wheels of the tractor on a supporting surface
a concrete covering, f°

neiictByromas B mapHupe K ua 3seno OK, H (xrc); [, —
pabouas niuuHa 38eHa OK, M; M; — n3rubdaromuii Mo-
MEHT, co3/1aBaeMblii cujioit Py, HMm (kr-cm).

Ornupasich Ha KOMIIOHOBOYHYIO CXEMY C yueToM (2)
u (4) ompenenseM:

o _ B _12560-98,55

F =3257,3, xrc; 6)
S 380
gt 2 Onh2= My 1976-340,62 3557 750,65
2 I, 600 )
=1077,3, xrc.

CoracHO pacueTHOI cxeMe, peACcTaBIeHHOM Ha
puc. 3, B COOTBETCTBHH C PABEHCTBAMMU:

G,
Py M

=p,

I

Puc. 3. Cxema 02151 onpedenenus euuunbvl U HANPAaGIeHUs peakyuu
Fig. 3. Scheme for determining the value of the reaction direction
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HaXOJIUM B PE3YJIBTATE IOCTPOEHUS INIAHOB CUJI BEJIU-
YUHY U HAaIIPAaBJIEHUE PEAKIIUU:

F12 = _F21 = 9144 KI'C.

ITo oO1men3BeCTHON METOIMKE OTIPENIENIsIEM COCTaB-
JISTonIue peakuuu Fp," (kre) u F," (Krc), HampaBiieH-
HBIE BJIOJIb 3BeHbeB OK n KM:

Fyy =y(Fy)' —(Fy)" = \/9144? -3257,3" =

= 8544,2;
Fl=\(F)} = (F,)? = 49144>-1077,3*=
=9080,3.

Onpenenum yeunue Fy,' (Krc), AeicTByIOIIEE B IIAp-
Hupe O Ha 3BeHO OK,, COCTaBUB ypaBHEHUE PABHOBECHUS:

My =0,
SF =0; @®

F]_[ hu, — Fl()tll =0.

Orcrona

_ Pl _ 12560412148
/, 380
Ycnosue paBHOBecus 3BeHa OK:

FH+E0+E2:O~ ©))

HeuszpecTHoe 10 BETMUYMHE U HAIPABJIEHUIO YCUIIUE
F, nony4eHo mocTpoeHeM Ha OCHOBE YPAaBHEHUS CUJIO-
BOT'O TPEYTOINBHUKA (puc. 4a), 10 KoTopoMy Fio= 4367 KTC.

OmnpenenuM COCTaBISIONIYIO peakuio Fyy'’ (Krc),
HaIlpaBJICHHYIO BJ10JIb 3BeHa OK:

Fio = 4015,2 -

Fo=(F) —(Fy ) =1/4367* —4015,2>= 17172,
VYcnosue paBHoBecHs 38eHa KM:
F+G +P+F;=0.
HeusBecTHOE MO BETUUNHE U HalpaBJICHUIO YCHU-
nue F,; (KTC) TONTy4eHO MMOCTPOSHUEM U3 YCIIOBUS CH-
JIOBOT'O TpeyrojbHuKa (puc. 4b):

F23 = F32 = 9548,6

" I o
: L s "vf‘ I
oM K b M, T\: ]
- 0N ‘
23 J',:j

Puc. 5. Pacuemnas cxema 015 onpeoenenust 6eIudunbl U Hanpas-
Jaenus ycunus Fo;

Fig. 5. The calculation scheme for determination of size and the
direction of force F»;

J1is onpeiesieHu st COCTABIISIFOIINX PEAKIMH B IIAPHU-
pe M (puc. 5) cocTaBUM YCIOBHS paBHOBeCHS 3BeHa K M:

XM, =0;
— (11)
2F =0.
—Gn hz, — Mf + F'32t 12 =0. (12)

N3 Beipaxenus (11) onpenernsieM BeMuInHy F3," (KTC):

[y
_1976:259.36+35,57-750.65 _ oo
600

Ormnpe/ennM COCTaBIISIONY IO peakuo F3," (KTc),
HAIIPABJIEHHYIO BIOJIb 3BeHa MN:

Fyy = \/ (F35)? — (F35)? = /9548,6> —898,7" =
=9506,2.

Hcxonst u3 pacueTHOM CXeMbI, MPEICTABICHHON Ha
puc. 6, Haiinem hopMyITy yCIIOBHS paBHOBecus 3BeHa M N:

F,+F,=0. (13)

CornacHo cxeMe, IpeICTaBIICHHON Ha pucynke 0,
OTpeesieM 3HAUCHUST YCUITHH F,, F34 (KTC) 1 BIX CO-
CTaBIISIONINE:

F," = Fyyc08 9° = 9548,6 cos 9° = 9430,9;

F32t = F32Sil’l 9° = 9548,6 sin 9° = 1493,7,

Fy'=—Fy" Fy' = - F3'; Fp = — F,.

T
Fs4

Puc. 4. Pacuemmvle cxembl 015t OnpedeneHus: 6elUNUHbL U HANPAs-
nenust yeunuti Fyy (a) u Fy; (b)

Fig. 4. Calculation schemes for determination of size and the
direction of forces Fyy (a) and Fy (b)
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Puc. 6. Pacuemnas cxema 071 onpedeienust 6eIuYUHbL U Hanpas-
nenus yeunuil Fx u Fiy

Fig. 6. Calculation scheme for determining the magnitude and
direction of efforts Fy; u Fy,
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BbiBoabl

HpOBCI[eHHI)Ie pacquH IIO0Ka3aju, 4YTO 3HAYCHUA
CHJI, IEHCTBYIONIUX B IIAPHUPaX MeXaHW3Ma U3MEHe-
HUs 0a3bl TpaKTOPa, KoeomroTes oT 898,7 1o 9506,2 krc,
nnu ot 8816,25 mo 93255,82 H. I1pu 3ToM HanbopImue

MOBILE ENERGY

YCUJIUS B 3BE€HBSIX MEXaHU3Ma U3MEHEHU s 0a3bl TpakK-
TOpa JEHCTBYIOT B UX IIPOOJIBHOM HAIIPABIIEHUH, YTO
JTOJDKHO OBITH YYTEHO IPHU OTPENIeIeHNH TapaMeTPOB
MeXaHU3Ma U3MEHEHHUS 6a3bl TPAKTOPA, a TAKXKe MPU
pacuere feTaneil Ha TPOYHOCTb.
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