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The article describes a method for determining the maximum pressures during a contact of an ul-
tra-low pressure tire with deformable soil, having low bearing capacity, using the example of a thin-
walled tire 1020x420-18 of the Bel-79 model. In practice of determining the influence of pneumatic
tires on the soil, the method of determining the contact area of tire on an undeformable flat bearing
surface is used. By dividing the load on the tire by the obtained contact area, multiplied by correc-
tion factors, the maximum tire pressure on the soil is obtained. By comparing the maximum pres-
sure obtained in the tire contact with the non-deformable bearing surface with the permissible pres-
sure, the correspondence of tractor and agricultural tires to operating conditions on soils with a cer-
tain moisture and hardness is evaluated. However this method of assessment is unacceptable for
tires of low and ultra-low pressure due to significant deformation of the tire and soil: in contact and,
therefore, a larger contact area and lower values of maximum and average pressure on the soil.
Therefore, the novelty of the work is in experimental assessment of the impact on the soil of tires of
low and ultra-low pressure on deformable soil. The method includes the experimental determination
of the dependence of tire and ground deformations on air pressure in a tire and load, as well as the
dependence of the contact area sizes on deformable soil on tire and ground deformations. By the
contact areas and the coefficients of the uneven distribution of pressure in the contact according to
the average values and shapes of the diagrams there was determined the maximum pressure in the
contact of the tire with deformable soil. As a result, the curves of the dependences of maximum
pressures in contact on air pressures and loads on deformable soil for low and ultra-low pressure
tires were obtained for the first time. The dependences of maximum pressures in contact on air
pressure at fixed loads can be some kind of a passport for thin-walled tires, similar to the traction
characteristics of tractor tires and the traction and speed characteristics of automobile tires. The ob-
tained results make it possible to determine with high accuracy the operating conditions of high-
traffic vehicles on low and ultra-low pressure tires.

Keywords: tire, deformation, soil, area, contact, pressure, experiment, characteristic,
dependence, nomogram.
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OTmeTniin Hapsiay C IOJIOKUTEIbHBIMUA KauyeCcTBaMU II0 TOBOPOTIMBOCTH U HEJOCTaTKU
TPEXKOJIECHBIX TPAKTOPOB, CBSI3aHHBIE C MX HEYCTOMUNBOCTHIO, OTPAHUYEHHOCTHIO TATOBO-CIIETHBIX
KayecTB M MaJoOd CyMMapHOH Trpy3onoabeMHOCTH WHH. (Llenv uccrnedosanus) IloBblieHue
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MOBOPOTJIMBOCTU UYETHIPEXKOJIECHOTO YHHUBEPCAIBHO-TIPOMALIHOTO TPAKTOpa, 0OecreunBaiome
MUHHMaJIbHBIE IOTEPU NMPOAYKTUBHBIX IUIOIIAACH B 30HE Pa3BOPOTHBIX MOJIOC HA KPasX MOJIMBHBIX
Y4acTKOB C IIOCEBaMM XJIOMYaTHUKA M JApPYrux KyiaeTyp. (Mamepuanoet u memoowvy) B
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM ~ LIEHTPE  CEIbCKOXO3SIMCTBEHHOIO  MAIIMHOCTPOEHUS
IPOBOJATCS pabOThl MO TOBBIIICHUIO MaHEBPEHHOCTH YETHIPEXKOJECHBIX YHUBEPCAIBHO-
IpONAIIHBIX TPAaKTOpoB. B HUX 3a cuer yBeluWyeHUs yria IOBOPOTA YIPABISEMbIX KOJIEC
CO3/1al0TCSl YCJIOBUS JUJISl TOCTUKEHUSI MUHUMAJIBHOTO pajnyca I0oBOpoTa TpakTopa. (Pesynrbmamul
u obcyscoenue) PazpaboTamy HOBYIO KOHCTPYKLHMIO PYJIEBOH Tpameuuu pyjiaeBOro MpUBOJA
YHHUBEPCAJIBHO - MPOMAIIHOTO TPAKTOpPa, Y KOTOPOrO KaXK/as MOJOBMHA NMEpeAHEH pa3pe3aHHOU
CUMMETPUYHON TSITM CO CTOPOHBI COLIKM 3aTOPLOBAHA HOJANPYKUHEHHBIM TOPLEBBIM IHCKOM,
CBOOOJHO TIOMEIICHHBIM BHYTPH IIAPHUPHO 3aKPETUICHHOH comike o0oiMbl. [Ipu 3Tom momoctu
000¥MBI, pa3/eistolue TOPLEBbIM JIUCKOM, BBIIIOJIHEHBI B BHJIE COOOLIAOMIEICS cocyabl, a cama
TOpIEBasi JUCKa B BUJE MOPIIHA-KIAaHa, YIHPAIOIIErocs MO JaBlICHHEM NpPYKWHBI Ha CEJIO,
Hape3aHHOE Ha JHE U COEOUHSIOIIEe IOCPEICTBOM JIBYX OTBEPCTMH M KaHaBbl 00€ IOJIOCTH
000¥MBIL. (Bbi600bi) HoBasi KOHCTPYKIMS PYJIEBOM Tpameluy pyJeBOrO MPUBOJA, MO3BOJSET IpPU
pa3BOpOTE YBEJIUUUTh Yrojl IIOBOPOTA YIPABIIEMOro KoJeca, BCIEICTBUE KOTOPOro P pPa3BOpOTe
TPAaKTOpa OCH BPAIICHHUS BCEX TPEX KOJEC B TOPU3OHTAIHHOW MPOEKIMHU TEPECEKAIOTCS B TOUKE
IepeceueHusl 0ceil CUMMETPUM YETBEPTOTO 3aTOPMOKEHHOI'O (IIPaBOro MpH pa3BOPOTE «HAIPABOY
WIM JIEBOTO IPH Pa3BOPOTE «HAJIEBO») 3a/JHEro Koseca. B pe3ynpTaTe TOuka nepeceueHus: oceu
BpAILEHHs BCEX KOJIEC SBISETCS LIEHTPOM Pa3BOpOTa TPAKTOpa, U OH IPOU3BOIUT Pa3BOPOT BOKPYT
3aTOPMOXKEHHOTO 3aJHET0 Kojieca C MHUHHMAJIBHBIM DPAagUycOM H, TE€M CaMbIM, YCTpaHSET
HE/I0CTAaTKU U3BECTHBIX YHUBEPCAIbHO-TIPOINAIIHBIX TPAKTOPOB.

Knrwuesvie cnosa: mpaxmop, nogopom, pyieeas mpaneyus, pyiegot npugoo, ynpaeis-
eMoe Kojleco, msaed, COuKa, 000uma, paouyc.

Along with the positive turning qualities, the shortcomings of three-wheeled tractors, associated
with their instability, limited traction and coupling qualities and low total load capacity of tires,
were noted. (Purpose of the study) The purpose of the study is increasing the maneuverability of a
four-wheel universal row-crop tractor, ensuring minimal loss of productive areas in the headland
zone at the edges of irrigated areas with cotton and other crops. (Materials and methods) The works
on increasing the maneuverability of four-wheeled universal row-crop tractors are done at the De-
sign and Technology Center for Agricultural Engineering. By increasing the angle of rotation of the
steered wheels, the conditions to achieve a minimum radius of rotation of the tractor are created.
(Results and discussion) There was developed a new design of the steering drive steering trapezoid
of the universal row-crop tractor, where each half of the front cut symmetrical thrust from the side
of the plain arm is shaded by a spring-loaded end disk, freely placed inside the hinged plain arm of
the cage. In this case, the cavities of the cage, separating the end disk, are made in the form of
communicating vessels, and the end disk itself is made in the form of a piston-valve, resting against
the pressure of the spring on the saddle, cut at the bottom and connecting both cavities of the holder
through two holes and ditches. (Conclusions) The new design of the steering trapezoid of the steer-
ing drive allows to increase the angle of rotation of the steered wheel during a turn, as a result when
the tractor is turned, the axes of rotation of all three wheels in horizontal projection intersect at the
intersection of the axes of symmetry of the fourth braked (right when turning “to the right” or left
when “left turn”) of the rear wheel. As a result, the intersection point of the axes of rotation of all
the wheels is the center of the tractor’s turn, and it makes a turn around the braked rear wheel with a
minimum radius and, thereby, eliminates the disadvantages of the well-known universal-row trac-
tors.

Keywords: tractor, rotation, steering trapezoid, steering gear, steered wheel, traction,
plain arm, cage, radius.
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