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Abstract

Introduction. Self-propelled machinery plays an important role in agriculture, in particular crop pro-
duction. Each stage of the technological cycle for cultivating agricultural crops is associated with the
operation of genera-purpose (tractor, transport vehicles) and special-purpose equipment, which in
field conditions move across agricultural lands and dirt roads of various conditions. The ability of
equipment to operate in field conditions is determined by the bearing capacity of the supporting sur-
face and the terrain, and their greatest impact affects the operation of transport equipment, the main
mission of which is the timely and high-quality transportation of agricultural goods. One of the im-
portant conditions for the movement of transport equipment during field work is the condition of dirt
roads and their bearing capacity. One of the most difficult bases for the supporting surface for the
movement of automobile cargo vehiclesis dry bulk sand, when moving along which, significant slip-
ping of the loaded vehicle occurs or it gets completely stuck and further movement without external
force becomes impossible. In turn, the use of additional units of equipment to pull out a stuck vehicle
entails temporary losses, which reduces the quality of the transported cargo, as well as disrupts logis-
tics chains and generally reduces the efficiency of the enterprise.

One of the possible directions for solving this problem is the development and use of motor vehicles
with a combined mode of movement — rolling and walking, which allows, when driving on dirt roads
with sufficient load-bearing capacity, to move by rolling, and in areas where it is not enough to switch
to an dternative mode — walking functionally providing self-pulling. For the study, an experimental
vehicle was designed and technically implemented with the ability to choose a method of movement —
rolling or stepping. Object. The object of the study is the support patency of an experimental vehicle
on dry bulk sand. M aterials and methods. The reference cross-country ability of an experimental ve-
hicle on dry bulk sand was determined in the field by studying parameters — the amount of current
consumed by the engines, the distance traveled, the depth of the rut, the degree of soil compaction.
The parameters of the supporting cross-country ability on dry bulk sand were determined and a com-
parative analysis was made without using the originality of the technical solutions included in the de-
sign of the experimental vehicle, and with their use. Results and conclusions. An analysis of the re-
sults of field tests of an experimental vehicle on a base of dry bulk sand showed that: the maximum
load during rolling movement is less than 350 N, after which complete dipping occurs and the vehicle
gets stuck, in contrast to walking movement, which provides translational movement and is performed
up to aload of 500 N, the limitation of which is determined only by the strength indicators of structur-
al assemblies; the peak current consumption of the propulsion motors at aload of 350 N is 0.132 A,
while when moving by walking and aload of 500 N it is 0.130 A; the maximum rut depth when mov-
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ing by rolling and aload of 350 N is 2.2 times higher than when moving by walking, and when mov-
ing by aload of 500 N it is 0.7 cm less when moving by walking compared to a rolling movement and
aload of 350 N; with increasing load, the degree of soil compaction increases and at aload of 350 N it
is 1.029 when moving by rolling, and when moving by walking — 1.003. In turn, with a load of 500 N
and movement by walking, the degree of soil is 1.015, which is 1.14% less than with a load of 350 N
and the method of rolling movement.
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AKTYaJIbHOCTh. CaMOXO/IHAsl TEXHUKA UI'PAET BXKHYIO POJIb B cpepe CeNnbCKOro X03giCcTRa, B
YaCTHOCTH B pacTeHHeBOJCTBE. Kakaplil 3Tan TEXHOJOTHYECKOTO LHKJIA BO3JENBIBAHUS CETbCKOXO-
3AUCTBEHHBIX KYJBTYP CBSI3aH C paOOTON TEXHHUKH 00IIEro (TpakTop, TPaHCIIOPTHHIE MAIIUHbI) U CIIe-
[UAJIBHOTO Ha3HA4YEeHMs, KOTOPHIE B IOJEBBIX YCIOBHAX MEPEABUIaOTCS IO 3EMJISIM CEIBCKOXO3SH-
CTBEHHOT'O0 HA3HAYEHHUs] M T'PYHTOBBIM JIOpOTaM Pa3jIMYHOrO cocTtosiHuA. Ha Bo3MOKHOCTH paboTh
TEXHUKH B TOJIEBBIX YCIOBHUSX OIpPEeIsIoNiee BIUSHAE OKa3bIBAIOT HECYINAsi CIOCOOHOCTh OTMIOPHON
MOBEPXHOCTH M pelibed) MECTHOCTH, MPUUYEM MX HauOoJIblIee BO3AEHCTBUE CKa3blBaeTCs Ha padote
TPAHCIIOPTHOW TEXHMKH, IVIABHAS MUCCHS KOTOPOM 3aKIOYAETCsS B CBOEBPEMEHHOW M KauyeCTBEHHOMN
MIEPEBO3KE CEIBCKOXO3UCTBEHHBIX Ipy30B. OIHUM U3 Ba)KHBIX YCJIOBHH JUIS TEPEABIKEHUS TpaHC-
MIOPTHOM TEXHHUKH TP MPOBEJCHUH IMOJIEBBIX PA0OT SIBISIETCS COCTOSIHUE TPYHTOBBIX JOPOT M UX HE-
cymas cnocoOHocTb. OOHUM M3 HauboJiee CIIOKHBIX OCHOBAaHHH OMOPHOM MOBEPXHOCTH IJISl Mepe-
JIBUKEHHST aBTOMOOMIIBHON TPY30BOM TEXHUKH SIBISIETCA CYXOW CHITYy4YHil MECOK, MPH MEPEIBIKEHUN
10 KOTOPOMY BO3HHMKA€T 3HaYUTEJIbHOE OYKCOBaHUE I'PYKEHOI0 aBTOMOOMIISI UJIM OH BOBCE 3aCTpEBa-
€T, U JajibHelIIee mepeBKeHrue 0e3 TOCTOPOHHET0 BHEIITHETO CHMIIOBOTO BO3JEHCTBUSI CTAHOBHUTCS
HEBO3MOKHBIM. B cBOIO ouepenb, 3a7eiicTBOBaHUE JOMOJHUTENBHBIX €IUHUL] TEXHUKH IS BBITACKHU-
BaHUsI 3aCTPSIBILIETO TPAHCIIOPTHOTO CPEJICTBA BIICUET 3a OO0 BpEMEHHBIE MTOTEPH, YTO CHUKAET Ka-
YeCTBO MEPEBO3UMOTO I'Py3a, a TAKKE HAPYIIAET JIOTHCTHYECKHE IIETOYKH U B IIEJIOM CHIDKAeT dpdek-
TUBHOCTH PaOOTHI IPEATIPUSATHSL.

OpHUM U3 BO3MOXKHBIX HAlpaBlIEHUH PEIIeHNs MOCTaBICHHON MPOOIeMBI ABJIsieTCs pa3paboTKa
Y TIPUMEHEHNE aBTOMOOMIIBHBIX TPAHCHOPTHBIX CPENICTB ¢ KOMOWHHUPOBAHHBIM CIIOCOOOM IEpEIBIKE-
HUS — KQUEHWEM U IIaraHueM, MO3BOJISIOIUMY P ABMKEHHUHU MO TPYHTOBBIM J0pOraM C J0CTaTOYHOM
Hecyllel CIOCOOHOCTBIO IBUTAThCSl CIIOCOOOM KayeHUsl, a Ha yJacTKax, TIe €€ HelOCTaTOYHO, MePexo-
JIUTH Ha aJbTEPHATHBHBIM PEXUM JBH)KCHHUS IIaraHueM, (GyHKIIMOHAIHFHO 00ECTIEeYHBAIOIINM CaMOBBI-
TacKuBaHue. (g nccienoBaHus CKOHCTPYMPOBAHO M TEXHUUYECKH PEATM30BAHO SKCIEPUMEHTAIBLHOE
TPaHCIIOPTHOE CPEICTBO C BO3MOXKHOCTBIO BBIOOPA CIIOCO0a NEPEABIKEHHUS — KAYEHHEM WM IaraHueM.
O0bekT. OOBEKTOM HCCIIEIOBAHUS SIBJISIETCSI ONOPHAS NPOXOJUMOCTh 3KCIICPUMEHTAIbHOIO TpaHC-
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MIOPTHOTO CPEJICTBA HA CYXOM ChIITydeM Iecke. MaTepuajbl 1 MeToabl. OnopHas NpOXOJUMOCTh Ha
CYXOM CBIIy4eM IeCKe IKCIEPUMEHTAIIBHOIO TPAHCIIOPTHOT'O CPEJCTBA OINIPE/IENIEHA B MOJIEBBIX YCIOBHU-
AX TIPH UCCIIEJOBAaHNH I1aPaMETPOB — BEJIMUMHA IOTPEOIIEMOTO IBUraTeIIMU TOKA, IPOHIECHHBIN Iy Th,
riIyOuHa KoJieH, CTeleHb YIUIOTHEHHS IpyHTa. [lapamMeTphl OnopHOM MPOXOAUMOCTH Ha CYXOM ChIITy4eM
TIeCKe OIPE/CNICHBI, U ClIeNIaH CPAaBHUTEbHBINA aHann3 0e3 UCIOJIb30BaHUSI OPUTHHAIIBHOCTH TEXHHYE-
CKUX PEILCHUH, 3al0KCHHBIX B KOHCTPYKLHIO KCIIEPUMEHTAIBHOIO TPAHCIIOPTHOIO CPEACTBA, U € MX
UCTIONb30BaHueM. Pe3yibTaTbl M BBIBOABI. AHAIN3 PE3yJIbTATOB IOJEBBIX MCIBITAHUN SKCIEPUMEH-
TaJIbHOTO TPAHCIOPTHOTO CPEJCTBA [0 OCHOBAHMIO CYXOM CBHIMy4nil IECOK MOKa3aj, YTO MaKCHUMaibHas
HarpysKka IpH NepeIBIKeHNH KaueHneM coctaBiisieT MeHee 350 H, mocne yero Hactymaer mojiHoe Oyk-
COBaHME U TPAHCIIOPTHOE CPEICTBO 3aCTPEBACT, B OTIMYME OT ABM)KEHMS IIaraHueM, KOTopoe obecre-
YMBaeT IOCTYNATEIbHOE NEepeMelleHne U BhIodHAeTca A0 Harpy3ku 500 H, orpanmuenue kotopoit
00YCIIOBJIEHO TOJBKO TIOKA3aTEeNSIMHU ITPOYHOCTH KOHCTPYKTHUBHBIX COOPOUYHBIX Y3IIOB; MUKOBOE MOTPEO-
JICHUE TOKa JICKTPOABUraTeNIMU ABMKkUTeNner npu Harpyske 350 H cocraBuser 0,132 A, Torna kak npu
JBIOKeHNH maranneM U Harpyska 500 H — 0,130 A; makcumanbsHast TiryOHMHA KOJIEU TIPY TIepeIBIKECHIN
kayeHueM u Harpyske 350 H B 2,2 pa3za Bblle, 4eM NpH JBIKEHUM IIaraHueM, a mpu Harpyske 500 H
MCHbIIIC Ha 0,7 CM IIpH MCPCABMKCHUUN HIaraHueM IO CPaBHCHHUIO C JBMIKCHHEM KAauCHUA U HAIrpPy3Ke
350 H; npu yBeIMYEHUN HArpy3Ku CTENEHb YIJIOTHEHUS TPyHTa Bo3pacTaeT u npu Harpyske 350 H co-
crapisier 1,029 npu aBmwkeHnu kadeHuem, a maraaueM — 1,003. B cBoto ouepens, mpu Harpyske 500 H
U TIepe/IBIKEHUH IlIaraHueM CTereHb IpyHTa coctapiser 1,015, uro B 1,14% wmeHble, yeM Harpyske
350 H u cioco0e aBrKeHUs! KaUeHHEM.

Knrwoueswvie cnosa: skcnepumenmanvhvie mpancnopmusle cpeocmesd, 08udiceHue Kade-
HUS, OBUDICEHUE WALAHUSA, ONOPHAS NPOXOOUMOCHb, CYXOU CHINYYULL NECOK.

HutupoBanue. MscuukoB A. C., ®omun C. JI. [loneBble uccienoBaHus OMOPHONU MPOXOAUMOCTH
IKCIEPUMEHTALHOTO TPAHCIIOPTHOTO CPEJICTBA HA CYXOM ChIlTyueM riecke. M3zgecmus HB AVK. 2023.
4(72). 583-595. DOI: 10.32786/2071-9485-2023-04-59.

ABTOpCKMii BKIaa. Bce aBTOpEI HACTOSIIEro MCCIIENOBaHMS MPUHUMAIH HETIOCPEACTBEHHOE YJacTHE B
TUTAaHWPOBAHWH, BBITTOTHEHNN WIIM aHAJIN3e JaHHOTO MCCIEeNOBaHNUs. Bce aBTOphI HacTodIIel cTaTbu O3HA-
KOMMJIMCH C IIPCACTABJIICHHBIM OKOHYATCJIIbHBIM BapHaHTOM U OJIOGDI/IJII/I €ro.

KondaukTt unTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(INKTA HHTEPECOB.

BBeagenne. PazpaboTka U MCHONIB30BaHUE B CEIBCKOM XO3SIMCTBE CHEMATU3UPOBaH-
HOW aBTOMOOUJIbHOM Tpy30BOM TEXHUKH, OPUEHTUPOBAHHOM /17151 BBIIIOJHEHUS TPAHCIOPTHBIX
pabot, B YCIOBHSIX TEPECEUEHHOTO peibeda MECTHOCTH, HU3KOM HECyIIed CIOCOOHOCTH
OTIOPHOM MOBEPXHOCTH, a 3a4acTyI0 U MOJHOTr0 0€3/10p0Kbs SBISETCS aKTyaJlbHOW 3anaveit
JUIsl aBTOMOOMJIBHOM MAalllMHOCTPOUTENBHON OTpaciu crpaHsl [9]. Pabora B TspKenbIxX mosie-
BBIX YCJIOBUSX MPEIbSBISET BBICOKHE TEXHUUECKUE TPEOOBAHUS K IPy30BOH aBTOMOOMIIBHON
TEXHHMKE BKJIOYas MOKa3aTeld ONopHOW mpoxonumoctd. [lepenBukeHue aBTOMOOHMIIBHOM
IPY30BOI TEXHUKHU B MOJIEBBIX YCIOBHSX 3aBHCUT OT psija (GaKkTOPOB, OJHUM U3 KOTOPBIX SB-
JISI€TCSl TUI TPYHTAa OCHOBAHUS OMOPHOW MOBEPXHOCTH, CPEAN KOTOPHIX OJHUM U3 Hanbolee
CJIOKHBIX SIBJISIETCS] CyXOH ChINTy4Hil mecok [4].

TpynHocTH mnepeABMKEeHHsS aBTOMOOMJIBHOIO I'Py30BOT0 TPaHCHOPTa MO OCHOBaHHIO
CYXOH CBIITy4H# MMECOK CBSI3aHBI C €r0 HU3KOM Hecyllell CocoOHOCThIO, YTO MPUBOAUT K T1O-
BBIIIEHHOMY OYKCOBaHMIO M 3a4acTyl0 K 3aCTPEBaHHMIO TE€XHHMKH, KOTOpPOW BBIOpaThCs 0Oe3
BHEIIHETO CHJIOBOTO BO3JEHCTBUSA 3aTPYAHUTEIBHO WJIM BOBCE HEBO3MOXXHO. OgHUM U3
HAIpPaBJIEHUHN pElIeHUs! MMOCTABIEHHON MpOOJIEeMBbI SIBISETCS paciiupeHre (yHKIIMOHAIbHBIX
BO3MO>KHOCTEM TPAHCIIOPTHBIX CPEACTB IIyTEM TEXHUYECKOW peaIn3aluy K YK€ UMEIOIIEMY-
csl croco0y nepeABUKEHNS KaYeHUEM, TOTOJIHUTEIbHO — IBH)KEHUE [IaraHueM, UCIOIb30Ba-
HUE KOTOPOTO IpelycMaTpUBaeTCs B ClydasX, KOTJa Hecylled CIIOCOOHOCTH M CHEMHBIX
CBOMCTB OMOPHOM MOBEPXHOCTU HEJIOCTATOYHO, YTOOBI IIEPEABUTATHCS CITOCOOOM KaueHus [ 1-
3, 6-8, 14, 15].
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Jlnst icclietoBaHUsT aBTOMOOMIIBHBIX TPY30BBIX CPEJCTB ¢ KOMOMHHUPOBAHHBIM CITIOCO-
OOM TepeBIKEHUS CKOHCTPYHPOBAHO IKCIIEPUMEHTAIILHOE TPAHCIIOPTHOE CPEICTBO, paboTa
KOTOPOT'O OCYIIECTBIIAECTCS cleayronum oopaszom [10, 11]:

- LIGHTP TSKECTH MOCPEACTBOM MEXaHHM3Ma MPOJIOJIBHOTO MepeMEIeHUsI Ky30Ba U Ka-
OuHbI 8 Ky30B 13 1 kabuHa 12 cMemnaroTcs MEXIy IBIKUTEIAMH 4 TIOJBM)KHBIX YacTel 2, 3,
3aHMMasl CpeJHee TIOJIOKEHUE W Pa3TpyXkas IBIKUTENN 4acTH | OT COOCTBEHHO MacChl
TPAHCIIOPTHOT'O CPEACTBA U TIEPEBO3UMOTO UM TPy3a;

- 332 CUET MEXAHU3MOB MEPEMEIECHUS KaXK0r0 U3 ABUKUTENEH B BEPTUKAJIBLHOM IJI0C-
KOCTH 7 IBWKUTEIU 4 TOJABUYKHOW 4acTH 1 OTPHIBAIOTCA OT OMOPHOM MOBEPXHOCTH, Aajiee 3a
cuer paboThl MEXaHW3Ma €€ MPOJIOJILHOTO MepeMeIeHHsT 6 CMEIAlTCs BIIEPEa Ha PaccTos-
HHUE, OTPAaHUYCHHOE TEXHUYCCKH BO3MOKHON BEJTMYMHOW MeXaHu3Ma 6;

- 3aTeM MEXaHU3MbI IEPEMEILICHUS KaKIOTO U3 JIBIKHUTENECH 4 B BEPTUKAIBHOM TIJIOC-
KOCTH 7 OITyCKalOT Ha OMOPHYIO TOBEPXHOCTH JABIKUTENH 4 TOJBUKHON YacTu 1;

- TIEpEABUKEHUE JIBIIKUTEINICH TOJIBIXKHBIX YacTel 2 U 3 BBIMOJHACTCS aHAJOTUYHO,
IpUYeM IEHTP TSHKECTH TPAHCIOPTHOTO CPEACTBA BCErJa JOJDKEH pacroyiaratbCcs MeExKIy
JIBIDKUATEIISIMU, TTOIBUKHBIC YACTH KOTOPBIX HAXOMASTCS B TIOKOE OTHOCUTEIHHO PaMbl 5;

- IEpeMeIIeHHE OCTaBIINXCS YacTell TPAHCIIOPTHOTO CPENICTBA — paMbl 5, Ky30Ba 13 u
KaOMHBI 12 BBIMOTHSAETCS 32 CYET OJTHOBPEMEHHOHM pabOThl MEXaHU3MOB MPOAOJIBHOTO TIEepe-
MerieHus 6 yacteit 1 — 3 1 MexaHu3Ma MpoA0IBHOTO EPEMEIICHHS Ky30Ba U KaOWHBI §;

- J1ajiee IUKJI TOBTOPSETCS.

[Ipy mepeaBUKEHUU IO OTMOPHON MOBEPXHOCTH CIOCOO M CKOPOCTH IEPEABHMIKECHUS
MOXXET M3MEHATHCS M BBIOMpAETCS MPU PYYHOM YIPABICHUU ONEPATOPOM-BOAMUTENIEM, MPHU
pPOOOTU3MPOBAHHOM — CUTHAJaMH OT JAaTYUKOB B 3aBHCHMOCTH OT XapakTepa U KauecTBa I0-
BEPXHOCTH JIBHIKCHHUSI.
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PI/IC}’HOK 1 — Cxema JAUCKPCTHOTO NCPEABUIKCHUSA TPAHCIIOPTHOI'O CPEACTBA C OTPBIBOM ,Z[BI/I)KI/ITGJ'IGI?I
OT OIIOPHOM IIOBEPXHOCTH
Figure 1 — Scheme of discrete movement of avehicle with separation of the propellers from the
supporting surface

MaTepnam,l U METOoAbI. JIJBI HUCCICAO0BaHNA TECPEABUKCHUA SKCIICPUMEHTAJIBHOI'O
TPAHCIIOPTHOTO CPEJICTBA MO OCHOBAHHIO CYXOU CHITyYUi MECOK OBLT MOATOTOBIICH 3a4€THBIN
Y4acTOK JUIMHOW 3 M, MUPUHON 2 M, riryouHo# 0,12 M ¢ OTHOCHUTEIBHOW BIAKHOCTHIO ITO-
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BepxHOcTHOTO ciost 710 4% (I'OCT PB 52048-2003. ABTOMOOMJIM MHOTOIICJICBOTO Ha3Haye-
Hud. [lapameTpsl IpoXoaMMOCTH M MeToAbl uX ompeneneHus. — M.: 'occrannapr Poccun,

2003) [12].

Pucynok 2 — O61muii BUJ poBeAECHUS MTOJIEBBIX UCTIBITAHUHN SKCIEPUMEHTAIBHOTO TPAHCIIOPTHOTO
CpEJICTBA MU MEPEABHKEHNH [T0 OCHOBAHUIO CYXOH CBHIITy4ni TECOK
Figure 2 — General view of field testing of an experimental vehicle when moving on a base
of dry bulk sand

W3nauanbHas 3arpy3ka 3KCHEPHUMEHTAIbHOIO TPAHCIOPTHOIO CPEACTBA COCTABIISET
250 H, makcumaneHas He npesbimaer 500 H, uto 00yciioBieHO 3aJ105KeHHBIMU IPOYHOCTH bI-
MU XapaKTEPUCTHKAMH B KOHCTPYKIIUHU €T0 COOPOYHBIX Y3JIOB.

B kauectBe mapaMeTpoB AJIi MUCCIEAOBAaHHUS OMOPHON MPOXOAMMOCTH IKCHEPUMEH-
TaJbHOI'O TPAHCIOPTHOI'O CPEJICTBA HA OCHOBAHUHU CYXOH CBHIYYHi MECOK U3MEPSIUCH Clle-
IyIOIIKe MOKa3aTeNu: MOTPeOIsieMbIii TOK 3JIEKTPOABUTATEISIMHU, YCTAHOBICHHBIMU Ha JIBH-
wutenax (i1-Ile) 1 MexaHM3Max IpOAOJILHOTO MEepeMENIeHUs BAOJIb paMbl MOABMKHBIX 4Ya-
cret (d13-15); Macca rpy3a, yKiaJgpiBaeéMoro B Ky30B 3KCIIEPUMEHTAILHOTO TPAHCIIOPTHOTO
CPEICTBA; MPOUIEHHBIN MMyTh; INTyOWHA KOJIEH; CTENEeHb YIJIOTHEHUS TPyHTa A0 U MOCE Mpo-
X0/1a SKCIEPUMEHTAILHOTO TPAHCIIOPTHOTO cpeacTBa [12].

Pe3yabTaThl U 00cy:kaeHne. Pe3ynpTaTel HCCea0BaHNuN TIEPEIBUKCHHIS SKCTIEPUMEH-
TaJIbHOT'O TPAHCIIOPTHOT'O CPEACTBA CIIOCOOOM KaueHHs Ipe/ICTaBIeHbI Ha pUCYHKax 3, 5, 7 [5].

[Ipu uccnenoBaHuM MeperBUKEHUSI CIOCOOOM KaueHUsl ObUIO OMpPENEeNeHO, YTO Mpu
YBEJIMYEHUHU HAarpy3KH BEIMYHHA NOTPEOJICHUS TOKA AJIEKTPOABUraTeNIMU JIBUXKHUTENIEH yBe-
nuduBaeTcs u u3mensiercs B auamnasone ot 0,13 A mpu 250 H no 0,132 mpu 350 H (pucynoxk
3, 4). Ilpu narpy3ke 250 H u 300 H uger paBHOMepHOe MOTpeOIEeHUE TOKA JBHTATEISIMU
newxkuteneit [1-/ls, a mpu Harpyske 350 H nBmkuTenu, ycTaHOBIEHHBIE 110 Pa3HBIE CTOPOHBI
o6optoB M1, ds3, s u d2, 4, de, moTpedmnsitor Ha 0,001 A pa3sHOe KOITUYECTBO TOKA, YTO 00B-
SCHSETCS HE3HAYUTENIbHON HEpPaBHOMEPHOCTBIO paclpeiiesieHus] Harpy3KH B Ky30B€ U CLEII-
JIEHUEM JBUKUTEIIEN C OIIOPHOM MMOBEPXHOCTHIO.
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Pucynok 3 — MccnenoBanue notpediaeHus aaekTpoauratensamu J;-/lg Toka B 3aBUCUMOCTH OT
Harpy3Ku 3KCIICPUMEHTAJIBHOTO TPAHCIIOPTHOTO CPEACTBA ITPU NCPEABUIKCHUU cI1ocoOOM KadeHus 110
OCHOBaHHIO CYXOH CBIITyYHi1 TECOK
Figure 3 — Study of current consumption by el ectric motors D1-D6 depending on the load of the
experimental vehicle when moving by rolling on a base of dry bulk sand
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Pucynox 4 — @parMeHT epeIBIKEHNN CIIOCOOOM KaueHHUs dKCIIEPUMEHTATHFHOTO TPAHCIIOPTHOTO
CpEACTBA [0 OCHOBAHMIO CYXOM CHITYyYUi IIECOK
Figure 4 — Fragment of movement by rolling an experimental vehicle on a base of dry bulk sand

[Ipu nepenBuKEHUHN IO OCHOBAHUIO CYXOH CBHIMMYYHi MECOK METOJIOM KayeHHs TIIyOu-
Ha KOJIEU W CTENEHb YIJIOTHEHUs TpyHTa U3MeHstoTcs npu Harpy3ke ot 250 H go 350 H co-
orBeTcTBeHHO OT 1,6 cM, 1,009 u mo 2,2 cm, 1,029 (pucyHok 5, 6). Xapakrep U3MEHEHHS 3a-
BHCHMOCTH HOCHUT IIPSIMOJIMHEHHBIN XapakTep [13].
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PI/IC}’HOK 5-— I/ICCHC)IOBaHI/Ie U3MCHCHUA l“J'Iy6I/IH1>1 KOJICH U CTCIICHU YIUIOTHCHUSA I'PYHTA B
3aBUCHUMOCTH OT HArPy3KHU DKCIEPUMEHTAIILHOI0 TPAHCIIOPTHOI'O CPEACTBA MIPU MIEPEABIIKEHNHT
CrocoO0M Ka4eHHs IO OCHOBAHHIO CYXOH CHITTyYHil TECOK
Figure 5 — Study of changesin rut depth and degree of soil compaction depending on the load of an
experimental vehicle when moving by rolling on a base of dry bulk sand

Pl/IcyHOK 6— (DpaFMCHT OIPEACIICHUA FJ'Iy6PIHLI KOJICH IIpU NEPCABUIKCHUN CIIocoOOM KaueHus
OKCHCPUMCHTAIIBHOTO TPAHCIIOPTHOTO CPEACTBA IO OCHOBAHUIO CYXOfI CBIHy‘II/Iﬁ II€CCOK
Figure 6 — Fragment of determining the rut depth when moving by rolling an experimenta vehicle
on abase of dry bulk sand

B xone moseBbIX HMcciaeloBaHUN B KOHTPOJIbBHBIE MOMEHTHI CHATHSA MOKa3aHUU ompe-
JIEJIEHO, YTO IPHU YBEIMYEHUHN HATPY3KU MEPENBMKEHUE SKCIEPUMEHTAIBHOTO TPAHCIOPTHO-
IO CpelCcTBa METOJIOM Kauy€HHUs MO0 CyXOMY ChIy4yeMy MeCKYy CTAaHOBUTCS 3aTPYJHUTEIbHBIM
BCJIC/ICTBUE TOBBINIEHUS CTENEHN OyKcoBaHUs U npu Harpyske 350 H nBmwxkuTenu mepexonsT
B CTAJUIO MOJHOrO OYKCOBaHUs, IPU KOTOPOM CaAMOCTOSATEIbHOE MOCTYIATENbHOE IBUKEHUE
BBIOpaHHBIM CIIOCOOOM TIEPEBUKECHHSI CTAHOBUTCS HEBO3MOXKHBIM (pHCYHOK 7). B cmyuasx
ecnu Harpy3ku MeHblie 350 H skcnepuMeHTaibHOE TPAHCHOPTHOE CPEACTBO MOCTYNATEIBHO
JBUKETCSI BIIEPEI C PA3IMYHON CTENEHBIO OYKCOBAHUS U MPEOJI0JICBACT CIOKHBIC YIACTKH.
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Pucynok 7 — HccnenoBanue M3MEHEHHUs IPOMICHHOTO IIyTH B KOHTPOJIbHBIE MOMEHTHI BDEMEHU B
3aBHCHMOCTH OT Harpy3KH dKCIIEPUMEHTAIBHOI'O TPAHCIIOPTHOI'O CPEACTBA IPHU IEPEABIKCHUN
CIIocoO0M KadeHHs TI0 OCHOBAHHIO CYXO CHITYYHA MECOK
Figure 7 — Study of changes in the distance traveled at control pointsin time depending on the load of
the experimental vehicle when moving by rolling on abase of dry bulk sand

[IpoBeneHHbIE MONEBBIE UCCIIEIOBAHUS MMOKA3aJIU, YTO MPU MEPEABUKEHUU SKCIEpH-
MEHTAJIBHOTO TPAaHCIOPTHOI'O CPEICTBA METOJOM KAau€HUs IO OCHOBAHUIO CYXOM CBITY4MH
MECOK MaKCHUMaJlbHasi Harpy3ka BO3MOJKHas 10 BOZHUKHOBEHUS 3aCTPEBAHMSI COCTABIISET OT-
HOCHUTEJIbHO MAaKCHMAJIbHO 3aJI0)KEHHON C TOYKHM 3PEHMsI NIPOYHOCTHBIX INokazarened 70%,
IIpU KOTOPOH CTENeHb MOTpedIeHusl ToKa JBUTaTeNnsIMu ABMxuTeneil coctasmuser 0,132 A, a
riyOMHa KOJIeW U CTENEeHb YIJIOTHEHUs IPyHTa COOTBETCTBEHHO 2,2 cM u 1,029. Mcnons3oBa-
HUE TPAHCIIOPTHBIX CPEJCTB, MEPEIBUTAOIINXCS 110 OMOPHOM MOBEPXHOCTH C BKIIOUYEHUEM
YYaCTKOB C CYXHM CBIIIYYHM IIECKOM, CHUKAET JOIYCKaeMYyI0 CTEIIEHb €r0 Harpy3kH, U, KaKk
cinencTeue, 3pHEeKTUBHOCTh padOThl TPAHCIIOPTHOM TEXHUKH B IIEJIOM B CEJIbCKOXO3MCTBEH-
HOW oTpacnu. Hamuune TeXHMYECKOM BO3MOXKHOCTHU IEpexojia Ha JPyroil crnocod mepenBu-
YKEHUS SKCIIEPUMEHTAIBHOTO TPAHCIIOPTHOTO CPEACTBA C LENbI0 00ECIIEUEHHS] CAMOBBITACKH-
BaHUs SIBJISIETCS €r0 HEOCHOPUMBIM IPEMMYIIECTBOM OTHOCHUTEIBHO TEXHUKH IEPEIBUTAIO-
nieics TOJIbKO TPAIUIIMOHHBIM CIIOCOOOM — KaYeHHEM.

Pe3ynbTaThl MOJNEBBIX UCHBITAHUN MOKA3aIH, YTO MEPEIBHKEHUE CIIOCOOOM IIaraHus
[0 OCHOBAHMIO CYXOH CBIyYHMH MECOK MO3BOJSET 3KCHEPUMEHTAIBHOMY TPAHCIIOPTHOMY
cpeAcTBY nBurarbcsi ¢ Harpyskoi 500 H, orpaHndeHue mo KoTopoil 00yCIOBIEHBI TOJIBKO
MPOYHOCTHBIMU TOKA3aTeIsIMU €r0 KOHCTPYKTHUBHBIX Y3JI0B. J[BM)KEHHE MPH 3TOM IPOUCXO-
JUT LUKIMYHO Ha pa3Mmep «uara» paBHbId 0,4 M M OrpaHUYEHHBIN KOHCTPYKTUBHBIM HCIIOJI-
HEHUEM MEXaHH3MOB IPOJOJILHOTO MEpeMEeIIeHUs MOABMKHBIX YacTel BAOJb pambl TpaHC-
MIOPTHOT'O CPE/ICTBA.

[locrynatenbHoe mepelBHKEHUE HSKCIEPUMEHTAIILHOTO TPAHCIOPTHOIO CpPEeCTBa
OCYILECTBIISICTCS 32 CUeT pabOThI AIIEKTPOABUraTeNeH MOABMKHBIX yacTtel 1-3, moTpebineHue
TOKa KOTOPBIX YBEJTMUYMBAETCS NPU U3MEHEHUU HArpy3Ku u kKosednercsa B uutepnaie ot 0,127
A nmo 0,13 A mpu Harpy3kax coorBercTBeHHO 350 H u 500 H. [ToTpeGnenue Toka Mexmy
9JIEKTPOJBUTATEIIIMU [P ITIOCTOSTHHOM Harpy3Ke paclpeielieHO paBHOMEPHO (PUCYHOK 8).
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Pucynok 8 — MccnenoBanue moTpedacHus SICKTPOIBUTATEIIIMH MOIBIKHBIX YacTei 1-3 Toka B 3aBU-
CHUMOCTH OT HAarpy3KH SKCIIEPHUMEHTAIBHOTO TPAHCIIOPTHOTO CPENICTBA MPH TEPEABIIKEHUH CITIOCOOOM
LIaraHus 10 OCHOBAHMIO CYXOU CBHIYYUi IECOK
Figure 8 — Study of the consumption of 1-3 current by electric motors of moving parts depending on
the load of the experimental vehicle when moving by walking on a base of dry bulk sand

AHanmu3 pe3ysnbTaToB MOJIEBBIX WCHBITAHUNA MOKA3all, YTO TIyOMHA KOJICH MPH YBEIH-
YeHuu Harpy3ku BospactaeT ot 1 cM mpu 350 H no 1,5 cm npu 500 H, npu 3TO0M Xapakrep
W3MEHEHUSI HOCUT MPSIMOJIUHEUHBIN XapakTep (PUCYHOK 9).

CreneHnp yniuoTHEHUs IpyHTa JuHENHO yBenuuusaercs ot 1,003 no 1,015 mpu Bo3pac-
taHuu Harpy3ku ot 350 H o 450 H. [Ipu narpy3ke 500 H crenens yniaoTHEHuUs Mecka 3KBU-
BaJICHTHA IMOKa3aTemnto npu Harpys3ke 450 H, uro oObsicHseTCs HACTYIUIEHUEM CTENEHH Mak-
CUMAJIBHOTO YIJIOTHEHUSI CYXOTr'O CBHINYYero IMecka BCJIEACTBUE HU3KUX MOKa3aTeleil ero mno-
pucroctu (pucyHok 9, 10) [13].

I'mviaHa Komenr, o
EMNEHL YT THEHHH E;"‘- HTi

Hrapyira 3RcnepiiMeHTILIBHOTO

TpaHcOnpTROTD cpencrsa F. H

sl TETEHE YITTOTHEHIA TPYHTA

P HUCYHOK 9— I/ICCJ'IGI[OBaHI/Ie HU3MCHCHUA FJ'Iy6I/IHLI KOJICH U CTCIICHU YIUIOTHCHUS I'PYHTA B
3aBUCUMOCTHU OT HArpy3KHd 3KCIHCPUMCHTAJIbHOTO TPAHCIIOPTHOTO CPEACTBA IMMPU IMCPEABUKCHUN
CrIoco0OM IIaraHus 0 OCHOBAHHIO CYXOH CHIYYHI MECOK
Figure 9 — Study of changesin rut depth and degree of soil compaction depending on the load of an
experimental vehicle when moving by walking on a base of dry bulk sand
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Pucynok 10 — @parmeHT onpeeneHus CTENeHH YIUTOTHEHUS TPYHTA MPH TEePEABIKEHIH CITIOCOOOM
LIaraHysl SKCIEPUMEHTAIBHOIO TPAHCIIOPTHOI'O CPEJICTBA 110 OCHOBAHUIO CYXOH CBITY4Hil IIECOK
Figure 10 — Fragment of determining the degree of soil compaction when moving by walking an

experimental vehicle on abase of dry bulk sand
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Pucynok 11 — CpaBHUTENBHBIN aHAIN3 TOTPEOICHHS STIEKTPOIBUTATENSIMH
OKCIIEPUMEHTAIIBHOTO TPAHCIIOPTHOT'O CPEACTBA TOKA MPU NEPEABUKECHUN CHOCOGaMI/I KadyeHUus n
niaradHus 1o OCHOBAHUIO CyXOﬁ CLIHy‘lI/Iﬁ IIE€COK
Figure 11 — Comparative analysis of consumption by electric motors experimental current vehicle
when moving by rolling and walking on a base of dry bulk sand

AHanu3 pe3ysbTaToOB IOJEBBIX MCIBITAHUM 3KCIEPUMEHTAIBHOIO TPAHCIIOPTHOIO
CpEICTBA 10 OCHOBAHUIO CYXOH CBHINTYYHil IECOK MOKa3al, 4To:

- MakCHUMaJlbHasl Harpys3ka IpH IepeiIBHKEHUM KadueHHeM cocTasiseT MeHee 350 H,
MOCJIe Yero HACTYIAET MOJIHOE OYKCOBAaHUE M TPAHCIOPTHOE CPEICTBO 3aCTPEBAET, B OTIINYHE
OT JIBWYKEHUS IIaraHueM, KOTOpoe 00eCeurBaeT MOCTyNaTeIbHOE MEPEMEIICHUE U BBITIOJH -
ercst no Harpy3ku 500 H, orpanndeHue kKoTopoi 00yCIOBICHO TOJBKO MOKA3aTEIsIMU TPOU-
HOCTH KOHCTPYKTHBHBIX COOPOUHBIX Y3JI0B;

- IMKOBOE MOTPEOJICHNE TOKA 3JIEKTPOABUTATEISIMU IBUKUTEICH B MOMEHT 3aCTpEBa-
HUS TPAHCIIOPTHOI'O CPEJCTBA IIPH MEpPEABMKEHUM KaueHHeM (Harpyska 350 H) cocraBuser
0,132 A, Torna xak npu aBukeHuu maranueM (Harpyska 500 H) — 0,130 A (pucynok 11);
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- MaKCHMallbHasl TJIyOMHA KOJICH MPpHU NEPeIBMKCHUH KadueHueM u Harpyske 350 H B
2,2 pasa BblllI€, YEM TPU JIBUKEHUM I1aranueM, a npu Harpyske 500 H menbiie Ha 0,7 cm nipu
MEepEIBI)KEHUH IIaraHueM 10 CPaBHEHHUIO C JIB)KEHUEM KaueHus 1 Harpyske 350 H;

- IpHM YBEJIMYEHUHW HArPy3KU CTETICHb YIJIOTHEHHS TPYHTa BO3pACTaeT U MPU Harpy3Ke
350 H cocrasnsier 1,029 npu nBuxeHun kadyeHuem, a maranuem — 1,003. B cBoro odepenp,
npu Harpy3ke 500 H u nepenBukeHUHU 1IaraHueM CTeneHb rpyHTa coctasisieT 1,015, uto B
1,14% menbiue, yem Harpy3ke 350 H u cnocoOe ABM>XKEHNS Kau€HUEM.

3akiaoueHmne. Pe3yJ’II)TaTI)I HUCHBITAaHUN II0KaszaJjiu, 4To KOM6I/IHPIpOBaHHLII>'I croco0 nepeaBu-
KCHUI, 3aJI0KEHHBIN B KOHCTPYKIHIO, U BOBMOXXHOCTb €TO B1>160pa IIO3BOJIAKOT UCIIOJIB30BATh DKCIIC-
PUMEHTAJIBHOC TPAHCIIOPTHOC CPCACTBO IMPU TPAHCIHOPTHUPOBKE I'Py30B K MCCTaM IPOBECACHUSA ITOJIC-
BBIX paboT 1 00paTHO HA TPYHTOBBIX JIOPOTAX C OCHOBAaHHWEM OIIOPHOI MTOBEPXHOCTH U3 JTIOOBIX THIIOB
TPYHTOB, BKJIFOYAsi CyXOU CHIITYYHI MECOK, YTO, B CBOKO OY€PEb, MOBHIMIAET MOOMIBHOCT U P eK-
TUBHOCTb TPAHCIIOPTHOW TEXHUKHU B OTPACIIH.

Conclusions. The results of the tests showed that the combined method of movement embed-
ded in the structure and the possibility of its choice allow the use of an experimental vehicle when
transporting goods to and from field sites on dirt roads with the base of a supporting surface of any
type of sail, including dry bulk sand, which in turn increases the mobility and efficiency of transport
equipment in the industry.
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Abstract
Introduction. White cabbage is of great importance in the national economy. It is used as one of the
important products in human nutrition, as a feed component in animal husbandry, and is also of inter-
est to medicine. As a product included in the human diet, it is used both fresh and in various versions
after processing. Cabbage, a one-of-a-kind culture that ferments well, is stored for along time and can
serve as the main ingredient for preparing various salads. When cultivating white cabbage, the main
part of the costs from the entire technological process (up to 30%) falls on cleaning. In farms, on small
areas (20-25 hectares), cabbage harvesting is carried out manually. It usually consists of several opera-
tions: cutting cabbage forks and loading into a vehicle for shipment to a sorting point; cutting cabbage
forks and loading into a vehicle and transporting to the edge of the harvested field. Further, for both
technologies, the leaf part of the fork is manually cut off and packed into grids or containers. For larg-
er farms where the area is much higher, various combines are used. According to their device, their
picking part is equipped with lifters or rotating cones for pulling out cabbage and knives for pruning a
poker with arhizome. We offer an inertial rotary type cutting machine for pruning heads with a verti-
cally rotating knife. To find its kinematic parameters, a multifactorial experiment was developed and
implemented experimentally. According to its results, optimal values of the main factors are recom-
mended. Object. The technological process of harvesting cabbage with the use of a combine harvester
with an inertial rotary cutting machine equipped with a vertical rotary knife was considered as an ob-
ject of research. Materials and methods. To conduct the research, the extremely rich plan of the
Rechtshafner was used in the form of a 3-factor experiment. It was implemented using a program on a
PC. The significance of the regression coefficients obtained as a result of the solution was evaluated
according to the Student's criterion. Results and conclusions. To find the parameters of the inertia
rotary cutting machine for harvesting white cabbage, an extremely rich plan of the Rechtshafner was
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