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Summary
The experimental results showed that the modified working bodies with a modified surface shape had a
lower traction resistance compared to the serial ones.

Abstract
Introduction. The improvement of working bodies for agricultural machinery plays an important role in improv-
ing production efficiency. This makes it possible to improve the quality of tillage, reduce fuel consumption and
increase the productivity of agricultural machinery. The development of modernized working bodies for the
chisel plow is aimed at optimizing the process of chiseling the soil in order to reduce energy consumption. Re-
search shows that the use of such working bodies helps to improve the tillage process, reduce energy con-
sumption and increase the efficiency of the plow. Object. The object of the study is the working body of a
chisel plow, made in the form of a chisel. Materials and methods. Experimental research methods were
used. Experimental studies were carried out on real objects of tillage implements equipped with working bod-
ies with different geometric characteristics of the working surface, using standard techniques. Results and
conclusions. The experimental results showed that the modified working bodies with a modified surface
shape had a lower traction resistance compared to the serial ones. This suggests that optimizing the shape of
the working bodies allows you to reduce energy consumption for soil work. Further research in this direction
may lead to the creation of more efficient agricultural tools and an improved tillage process.
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YK 631.316.22
TAroBOE COMPOTUBJIEHUE CEKLUWUWU YU3EJIBHOI'O NMJ1YrA ¢ PABO4YUMU OPFAHAMU
PA3JTIMYHOU TEOMETPUYECKOU ®OPMbI

®omuH C. [., JoKmop mexHU4YeCcKUX HayK, doueHm
Fanuy A. C., dokmop mexHuU4ecKux Hayk, rnpogeccop
Cy66o0T1uH C. WU., acniupanm
Weabayap FO. A., acriupaHm

@Ir60Y BO Borneoepadckuli FTAY
2. Boneoepad, Poccutickas ®edepayus

AkTyanbHocTb. CoBepLUEHCTBOBaHME paboyumx OpraHoB Afs CeNbCKOXO3SMCTBEHHOM TEXHUKA Ur-
paeT BaXXHYI0 POSib B MOBbLILEHNM 3(OMEKTUBHOCTU MPOU3BOACTBA. OTO MO3BOJSIAET YMy4YllUTb Ka4yecTBO
06paboTKM MOYBLI, CHU3UTb pacxod TOMSMBa M MOBLICUTb MPOU3BOAUTENBHOCTL PaBOThI CEeNbCKOXO3AN-
CTBEHHOW TeXHVKWN. Pa3paboTka MOaepHM3NPOBaHHBLIX paboyrx opraHoB Afs YM3enbHOro niyra Hanpasrie-
Ha Ha ONTMMM3ALMIO NMPOoLIECCa YnN3eNeBaHNS MOYBbI C LIENbI0 CHWKEHUSI 3Hepro3aTpart. MccnegoBaHus rno-
KasblBalT, YTO MCMOJIb30BaHWE Takux paboumx opraHoB CrocobCTBYET yrydlleHuo npolecca obpaboTku
MOYBbI, CHWKEHWUIO 3HEPrONOTPEONEHNA U MOBLILWEHNIO 3PEKTUBHOCTM paboThl nnyra. O6bekT. O6bek-
TOM WUCCnEeaoBaHUs SABMsSieTCs paboynii opraH YM3enbHoro niyra, BbINOSIHEHHLIN B Buae Aonota. MaTtepuma-
nbl U MeToAbl. [TpUMEHSNUCE SKCNepUMeHTasbHble METOAbI UCCNeAoBaHWN. JKCNepuMeHTarbHbIE UCChe-
OOBaHMs NPOBOAUIIUCL HA pearbHblIX 00bekTax NoYBoOOpabaThiBalOLLMX OPYAUIA, OCHALLEHHBLIX paboynmMu
opraHamu ¢ pasnu4HbIMA FEOMETPUYECKMMUN XapaKTEPUCTUKaMKU paboyelrt NOBEPXHOCTU, C MPUMEHEHNEM
CTaHOapTHBIX MeToauk. Pe3ynbTaTtbl M BbIBOAbI. Pe3ynbTaThl 3KCNepUMEHTOB nokasanu, Yto Moauduum-
poBaHHble pabouve opraHbl C M3MEHEHHONM (HOPMOW MOBEPXHOCTM UMeNU Goriee HU3Koe TSroBOe COMpo-
TUBINEHWE MO CPABHEHWIO C CEPUMHBIMU. JTO FOBOPUT O TOM, YTO ONTUMMK3ALMS HOPMbl Ppaboymnx opraHoB
MO3BOJIIET YMEHbLUWUTL 3HEpro3aTpaTbl HA NPOBeAeHME NMOYBEHHbIX paboT. [lanbHelwne uccnegoBaHmis B
3TOM HampaBfieHUM MOFYT MPUBECTU K co3faHuio Goree 3heKTUBHBIX CEeNbCKOXO3SIUCTBEHHBIX UHCTPY-
MEHTOB 1 yNy4LLEHWo npoLecca 06paboTku NoYBkI.

Knroyeenle cnoea: 4usesibHble nnyeu, 00/10mMo 4u3erbHo20 rnryea, 3KcriepuMeHmaribHble pa5o-
Yue opeaHbl Hu3esibHOoe2O riiyea.

LUutnpoBanue. domuH C. [., lNanny O. C., Cy66otnH C. W., lLsabayap HO. A. TaroBoe conpoTuBneHue
CeKLUMM YM3enbHOro niyra ¢ pabo4nMmm opraHamu pasnuyHom reomeTpudeckon popmbl. M3secmus HB AYK.
2024. 2(74). 358-367. DOI: 10.32786/2071-9485-2024-02-42.

ABTOpCKMﬁ BKnaa. Bce aBTOPbl HacTodWero nccnenoosaHna npuHMManun HenocpeacTtBeHHoe yyYacTtue B nnaHunpoBa-
HUW, BbINONMHEHUN NN aHann3e AaHHOro nccnenoBaHUA. Bce aBTOpbI HaCTOﬂLLLeI7| CTaTbM O3HaAaKOMUNUCb C Npeacrtas-
NeHHbIM OKOH4YaTellbHbIM BapnaHTOM U O,D,O6pI/IJ'II/I ero.

KoHdnMKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(IUKTA MHTEPECOB.

BBepgeHue. TexHOMOrMYeCckMn npouecc YmseneBaHns MnoYBbl — 3TO Pa3HOBUAHOCTb OC-
HOBHOWM 0OpaboTKM NOYBbLI, HaNpaBfeHHasi Ha rNyOOoKOe pbIXMEHNe N NepemMeLLMBaHne NOYBEHHO-
ro nnacta 6e3 obopota ero BepxHen 4actu [1-5]. MmybrnHa o6paboTkmn No4Bbl NpW Yn3enesaHUm
MoXeT BapbupoBaTtbcsa oT 20 go 60 cm. JaHHbIn BUg ob6paboTkm NPUMEHSIOT, Kak NpaBumo, Ha
«TKENbIX» MOYBax: 3HavYeHue KoahduuMeHTa yaenbHoro conpoTmerenusa 6,5 — 11 kr/cm?; co-
aepxaHue rymyca meHee 2%; NOHWXKEHHOE 3Ha4YeHne BNaXHOCTM NOYBbl HA MOMEHT NpoBeAEeHMS
ynsenbHon 06paboTkm (Ao 12%) [6-10].

K goctomHcTBam um3enbHON 06paboTku criegyet OTHECTU NPeaoTBpaLleHe pas3BuTUS BET-
POBOM N BOAHOW 3p03UM MOYBbI; YNydLLEHNE UX DUOMEXaHNYECKUX U U3NKO-MEXAHNYECKNX MOKa-
3aTeneun; coxpaHeHne Brarv B MOYBEHHbIX FOPU3OHTaX; NoOBbILeHWe nrogopoans noysbl [11-15].

/13 OCHOBHbIX HELOCTaATKOB 4M3ernbHOW 0OpaboTkM crieQyeT BbIAENUTh: 3HAYUTENbHas
3HEpProeMKoCTb NpoLecca; CAOXHOCTb NPUMEHEHNS YN3ENbHBIX OPYAUN Ha 3aCOPEHHBIX NoYBax U
noyBax MOHMXEHHOW BIaXXHOCTbIO B BUOY BO3HMKHOBEHMS npoLliecca rmnblboobpaszoBaHmsa 1 «mno-
PO3HOCTU» MaxOTHOrO Crosl; BO3HUKHOBEHME adhhbekTa pesaHnsi NoYBEHHOro dooHa 6e3 ero kpo-
LWeHNA (Ha NoYBax NOBbILLEHHON BNAXHOCTbIO) [16-18].

Llenb nccnenoBaHnsa — CHMXXEHME 3HEPrOEMKOCTHM npoLecca YnserieBaHns noysbl 3a cyeT
ONTUMU3ALIMM TEOMETPMNYECKMX NapamMeTPOB MOBEPXHOCTM paboyero opraHa Yn3enbHoOro nnyra.

Matepuanbl u meTtoAabl. [1pUMEHANUCH SKCMEpPUMEHTarbHble MeTOAbl UCCregoBaHUN.
OKcnepuMeHTanbHble NCCnegoBaHUsA NPOBOAUNUCL Ha pearbHbiXx 06bekTax noyBoobpabaTbiBa-
HOLLMX OpyaUIA, OCHALLEHHbIX MOOU(ULIMPOBaHHBIMK paboyMm opraHamy ¢ pasnuMyHbIMU reoMeT-
pYYeCKUMU XapakTepucTMkamm paboyert NOBEPXHOCTU, C NPUMEHEHMEM CTaHOAPTHBIX METOONK.
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Pe3ynbTaTthl 1 06CcyXaeHUA. Ha nepBom sTane sKcnepyMMeHTarnbHbIX UCCNeaoBaHnin Obina
nocTaBrneHa 3agada U3y4eHnss U3MEHEHNST TArOBOro COMPOTUBIIEHNS CEKLMM YM3ENbHOro nnyra, obo-
PYyAOBaHHOM CEPUNHBLIMKU paboyummMmn opraHamm, U MOAMULMPOBAHHBIMU paboYMMmM opraHamu, no-
BEPXHOCTb KOTOPbIX Oblfia nofnyyeHa nytem BpalleHnsa 6a30Bon obpasytoLent Kpueow, cornacHo [19],
OTHOCUTENBHO NPOAONBHON ocK. Taknum 0Bpa3oMm, IKCNEPUMEHTaNbHbIN obpasel, YM3enbHOM CeKLMM
Obln MCNOMHEH B YeTbIpex BapuaHTax: 1 — CepurHoe AO0NOTOo; 2 — 3KCNepuMeHTanbLHOe AONoTo,
cdhopma NOBEPXHOCTM KOTOPOro norlydeHa oOpasyroLLen KpMBOWN, MPOXOASALLEN Yepes penepHble Tou-
Kn ¢ koopamHatammn P; (0;24), P, (80;6), Ps (168;24), P, (240;6); 3 — akcnepumeHTansHoe OO0M0TOo,
cdhopma NOBEPXHOCTM KOTOPOro noriydeHa oOpasyroLLen KpMBOWN, MPOXOASLLEN Yepes penepHble Tou-
Kn ¢ koopamHatamu Py (0;24), P, (80;12), Ps; (168;24), P, (240;6); 4 — akcnepMeHTanbHoe 40MoTo,
cdhopma NOBEPXHOCTM KOTOPOro noriydeHa oOpasyroLLen KpMBOWN, NPOXOASLLEN Yepes penepHble Tou-
kn ¢ koopguHatamu Py (0;24), P, (80;18), P; (168;24), P4 (240;6) [20-21].

OKcnepuMeHTanbHasi YacTb Obina BbIMOMHEHA Ha ABYX MOYBEHHbLIX )OHAX: CTEPHS 03U-
MbIX KyNbTyp, CTEPHSI OAHOMETHNX TpaB. BnaXHOCTb NOYBEHHbIX (POHOB BapbupoBanack oT 8 Ao
16%. N3meHeHne TAroBoro CONpOTMBIIEHNSA paboyen CeKuMuM 4YM3enbHOro nnyra uadydanacb B
PYHKLMM OENCTBUTENBHOM CKOPOCTM OABUMXEHUSA. [JaHHaa xapakTepucTMka cnocobHa OLEHUTb He
TOSTbKO CUITOBYIO 3arpy>KEHHOCTb TPaKTOpa, HO U AMHAMMYECKYID COCTaBASOLLY TArOBOro CO-
NPOTMBNEHMS.

Pe3ynbTathbl 9KCNepuMMEHTanbHbIX WMCCNEAOoBaHUA ANS PasnMyHbIX MOYBEHHBIX (OOHOB
npegcrasrieHbl pucyHkamm 1-3.
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PucyHok 1 — MIameHeHWe TAroBoro ConpoTUBIIEHUS YM3ESTbHOM CTOMKN OT CKOPOCTW ABWKEHUS arperaTa:
1 — cepuiiHOe JOS0TO; 2 — 3KCNEPUMEHTarbHOE 40S0TO, hopMa NOBEPXHOCTM KOTOPOro noryyeHa obpasytoLlen
KpVBOMW, MPOXOAsiLLen Yepes penepHble TOYKM ¢ koopanHaTamu Py (0;24), P, (80;6), P; (168;24),
P, (240;6); 3 — akcnepMmeHTanbHoe 40M0To, (hopMa NOBEPXHOCTU KOTOPOro nonyyeHa obpasytolen
KpVBOMW, MpOXoasiLen Yepes penepHble TOYKM ¢ koopanHaTamu Py (0;24), P, (80;12), P; (168;24),

P, (240;6); 4 — akcnepMmMeHTanbHoe A40N0TO, PopMa NOBEPXHOCTM KOTOPOro MofyvyeHa obpasytoLen Kpu-
BOWN, MPOXOAsLLEN Yepes penepHble TOYKM ¢ koopauHatamu Py (0;24), P, (80;18), P; (168;24), P, (240;6).
BnaxxHocTb no4Bbl 8%

Figure 1 — Change in the traction resistance of the chisel strut with the speed of the unit: 1 — serial bit;

2 — experimental chisel, the shape of the surface of which is obtained by a generating curve passing through
datum points with coordinates P1 (0; 24), R2 (80; 6), R3 (168; 24), R4 (240; 6); 3— is an experimental chisel, the
shape of the surface of which is obtained by a generating curve passing through reference points with
coordinates P1 (0; 24), R2 (80; 12), R3 (168; 24), R4 (240; 6); 4 — experimental chisel, the shape of the
surface of which is obtained by a generating curve passing through the reference points with coordinates
P1 (0; 24), R2 (80; 18), R3 (168; 24), R4 (240; 6). Soil moisture is 8%
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PucyHok 2 — MIameHeHWe TAroBoro ConpoTUBIIEHUS YM3ESTbHOM CTOMKN OT CKOPOCTW ABWKEHUS arperaTa:

1 — cepuiiHoe JoNOTO; 2 — 3KCNEPUMEHTaNbLHOE J00TO, hopMa NOBEPXHOCTM KOTOPOro nonydeHa obpasy-
IOLLLEN KPUBOW, NPOXOASLLEN Yepes penepHble TOYKN C koopamHaTamm P, (0;24), P, (80;6), P; (168;24),
P, (240;6); 3 — akcnepMmeHTanbHoe 40n0To, (hopMa NOBEPXHOCTU KOTOPOro nonyyeHa obpasytoLen
KPUBOW, NPOXOASALLEN Yepesd penepHble TOYKM ¢ koopauHatamm P; (0;24), P, (80;12), P; (168;24), P, (240;6);
4 — 3KcnepuMeHTansHoe JoroTo, hopmMa NOBEPXHOCTM KOTOPOro nosydeHa obpasytoLen Kpueown,
npoxoasiLen Yepes penepHble TOUKM ¢ koopauHaTamm Py (0;24), P, (80;18), P; (168;24), P, (240;6).
BnaxHocTb nouBbl 12%

Figure 2 — Change in the traction resistance of the chisel strut with the speed of the unit: 1 — serial bit;

2 — experimental chisel, the shape of the surface of which is obtained by a generating curve passing through
datum points with coordinates P1 (0; 24), R2 (80; 6), R3 (168; 24), R4 (240; 6); 3— is an experimental chisel, the
shape of the surface of which is obtained by a generating curve passing through reference points with
coordinates P1 (0; 24), R2 (80; 12), R3 (168; 24), R4 (240; 6); 4 — experimental chisel, the shape of the
surface of which is obtained by a generating curve passing through the reference points with coordinates
P1 (0; 24), R2 (80; 18), R3 (168; 24), R4 (240; 6). Soil moisture is 12%

AHanm3 sKcnepMmMmeHTarnbHbIX AaHHbBIX MOKa3biBAET, YTO NPU yBENUYEHUM paboyen CKopo-
CTU OBMXEHNS YM3ENbHOro arperarta Habnogaercs yBenmyeHue TSroBoro COnpoOTUBMEHUST JKCMe-
pUMeHTarnbHOM cekumn. POCT conpoTUBNEHUS OBMXEHMIO CEKLUMN HabnogaeTcsa Kak npy UCMorb3o-
BaHWUM CEPUNHBLIX OONOT, TaK U NPU MCMNONb30BaHNM 3KCNEPUMEHTAanbHbIX AOMOT, YTO CBUAETENb-
cTByeT 00 06LLeEM yCUNeHnM AMHAMUYHOCTU NPoLEecca Harpy>KeHMs MallMHHO-TPAKTOPHOro arpera-
Ta. Micnonb3oBaHne aKkcnepuMeHTanbHbIX AOMNOT MNO3BOSISIET CHU3UTL CpeaHee 3Ha4YeHne TAroBoro
COMPOTUBIIEHNSA CEKLUMN, HanbonbLlunin adbdpekT HabnogaeTcs NPy HU3KUX CKOPOCTSIX ABUXKEHUS.
Mo mepe yBennyeHust CKOPOCTU OBMKEHNA 3(PEEKTUBHOCTL SKCMEPUMEHTANBHBIX JOMOT CHUMKAET-
cs. CH/XXEeHMeE TAroBOro CoMpOTUBIIEHMS 3a CHET MPUMEHEHNS SKCMEPUMEHTAaIbHbLIX 40MN0T, opmMa
MOBEPXHOCTN KOTOPOro nornydyeHa obpasytollen KPpUBOW, NPOXOASLLEN Yepe3 penepHble TOYKN C
koopanHaTamn P, (0;24), P, (80;18), Ps; (168;24), P, (240;6), Ha no4yBax BnaxHocTbtlo 8-12% co-
CTaBWUINO: Ha CKOPOCTAX A0 6 KM/4 — 12 %; Ha ckopocTsx cBblwe 6 kKm/M — 8%. Takon adhdekT Mox-
HO OOBACHWUTL TEM, YTO MpKU paboTe Ha MOBBILWEHHBLIX CKOPOCTAX NNAcT MOYBbI, ABWXKYLLUMICA NO
pabo4yelr MOBEPXHOCTU, HE YCNeBAET MOMHOCTLI0 NOBTOPUTEL Npochunb paboyero opraHa, Y4To nNpu-
BOAUT K CHWDKEHUIO JONN AedopMauni, CBA3aHHbLIX C pacTsXeHneM NnovBeHHoro nnacta. [Jonon-
HUTEMNBbHO MOXHO OTMETUTb, YTO NpY paboTe Ha NoyBax BNaXHOCTb 16% 3dpPeKTUBHOCTL NpUMe-
HEHUS 3KCNEepMMEHTarnbHbIX AOMOT MOMHOCTBI0 OTCyTCTBYET. Habntogaetcsa, HaobopoT, npupocTt
TArOBOro COMPOTUBINEHNST SKCMEPUMEHTANbHON CeKuMU. [JaHHOe SiBNEeHME MOXHO OOBACHUTL TEM,
YTO MPU YBENMUYEHNN BMAKHOCTM MOYBbI OQHOBPEMEHHO MPOUCXOOUT POCT €€ NUMKOCTM U CBSA3HO-
CTW, YTO NPVBOAMT K HanMMaHWo 4acTuL, NOYBbI HA BOrHYTYHO YacTb A0MO0Ta, PUCYHOK 4. B aTom
crnyyae ABWXKEHME MOYBEHHOrO niacta NPOMCXOAUT He NO COMPSKEHWUIO CTarnb — No4sa, a no co-
MPSPKEHMIO NOYBA — MOYBA, YTO PE3KO YBENMUUMBAET KOIPPULMEHT TPEHMSA TPYLLMXCA MOBEPXHO-
CTeNn, a cnegoBaTtenbHO, 1 0bLLee TArOBOE CONPOTUBIIEHNE YM3ENBHON CEKLIMMN.
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PucyHok 3 — N3ameHeHue TAroBoro conpoTuBEHNS YM3eNbHON CTONKN OT CKOPOCTU ABWXKEHUS arperaTa:
1 — cepuiiHOe A0M0TO; 2 — 3KCNepUMEHTarnbHoe A00To, (hopma MOBEPXHOCTU KOTOPOro MonyyeHa obpasytoLLei
KPMBOW, MpOXoasLLEen Yepes penepHble TOYKM ¢ koopauHaTamu Py (0;24), P, (80;6), Ps (168;24),
P, (240;6); 3 — akcnepumeHTanbHOe 4O0TO, hopma NOBEPXHOCTU KOTOPOro NnosydeHa obpasytoLLern KpUBoW,
npoxosdLLen Yyepes penepHble TOUKKU ¢ koopavHaTamu P (0;24), P, (80;12), Ps; (168;24), P, (240;6);

4 — 3KkcnepuMeHTansHoe 4onoTo, opMa NMOBEPXHOCTM KOTOPOro noryyeHa obpasytoLen KpUBowu,
npoxosLuen Yyepes penepHble TOUKKU ¢ koopavHaTamu P (0;24), P, (80;18), P; (168;24), P, (240;6).
BnaxHocTb nousbl 16%

Figure 3 — Change in the traction resistance of the chisel strut with the speed of the unit: 1 — serial bit;

2 — experimental chisel, the shape of the surface of which is obtained by a generating curve passing
through datum points with coordinates P1 (0; 24), R2 (80; 6), R3 (168; 24), R4 (240; 6); 3 — is an experimental
chisel, the shape of the surface of which is obtained by a generating curve passing through reference points
with coordinates P1 (0; 24), R2 (80; 12), R3 (168; 24), R4 (240; 6); 4 — experimental chisel, the shape of the
surface of which is obtained by a generating curve passing through the reference points with coordinates
P1 (0; 24), R2 (80; 18), R3 (168; 24), R4 (240; 6). Soil moisture is 16%

PucyHok 4 — OdbchbekT HanunaHms YacTuL, NOYBbI Ha AKCMEPUMEHTanbHble paboyne opraHsbi.
BnaxHocTb noyBeHHOro goHa 16%
Figure 4 — Effect of soil particles adhesion to experimental working tools. Soil moisture is 16%
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OOyt oueHKY aPPEKTUBHOCTU NPUMEHEHUSA IKCMEPUMEHTArbHbBIX paboymx OpraHoB, B
3aBMCMMOCTU OT CKOPOCTU ABWXKEHUS arperarta, MOXHO npocneauTb no rpadou4eckMm 3aBncmMmo-
CTAM pUCYHKOB 5-7. M0 ocx abcumce OTMNOXEHa BENMYNHA, XapakTepmayoLLlasi pasHOCTb TSroBOro
CONPOTUBIIEHNST MEXAY CEPUNHOM CEeKUMen M cekumen, obopyaoBaHHON SKCMEPUMEHTaNbHbIMM
paboynmm opraHamm.
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PucyHok 5 — CHwKeHWe TSrosoro conpoTuBneHus
SKCNnepuMeHTalbHbIX CTOEK N0 OTHOLLEeHWUIO K
CEepUNHON B (OYHKLIMN CKOPOCTW ABWXEHUS arperara:
1 — akcnepuMeHTansHoe A4onoTo, hopma NoBepx-
HOCTM KOTOPOro nony4eHa obpasyoLlen KpnBow,
npoxoasLien yepes penepHble TOYKU C KOOpAMHa-
Tamu P1 (0;24), P2 (80;6), P3 (168;24), P4 (240;6);
2 — 3KcnepuMeHTanLHoe JonoTo, hopmMa NoBepx-
HOCTM KOTOPOro nony4vyeHa obpasyoLlen KpnBow,
npoxoasLen yepes penepHbie TOYKN C KoopanHa-
Tamu P1 (0;24), P2 (80;12), P3 (168;24), P4 (240;6);
3 — aKcnepumeHTanbHoe 4o50To, hopma NoBepx-
HOCTM KOTOPOro nonyvyeHa obpasyoLlen KpnBow,
npoxoasLen yepes penepHbie TOYKN C KoopanHa-
Tamu P1 (0;24), P2 (80;18), P3 (168;24), P4 (240;6).
BnaxHocTb noyBbl 8%

Figure 5 — Decrease in the traction resistance of
the experimental struts in relation to the serial re-
sistance in the function of the unit's speed: 1 —
experimental bit, the shape of the surface of which
is obtained by a generating curve passing through
the reference points with coordinates P1 (0; 24),
R2 (80; 6), R3 (168; 24), R4 (240; 6); 2 —is an
experimental chisel, the shape of the surface of
which is obtained by a generating curve passing
through datum points with coordinates P1 (0; 24),
R2 (80; 12), R3 (168; 24), R4 (240; 6); 3 —is an
experimental chisel, the shape of the surface of
which is obtained by a generating curve passing
through reference points with coordinates P1 (0;
24), R2 (80; 18), R3 (168; 24), R4 (240; 6). Soil
moisture is 8%
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PucyHok 6 — CHwKeHWe TSrosoro cConpoTuBNeHus
AKCNnepuMeHTalbHbIX CTOEK NO OTHOLLEeHUIO K ce-
puinHOM B OYHKL MM CKOPOCTW ABWKEHUS arperarta:
1 — akcnepuMeHTansHoe A4onoTo, hopma NoBepx-
HOCTM KOTOPOro nony4eHa obpasyoLlen KpnBow,
npoxoasLen yepes penepHble TOYKU C KoopaWHa-
Tamn P, (0;24), P, (80;6), P3 (168;24), P, (240;6);
2 — 3KcnepuMeHTanLHoe JoroTo, hopma noBepx-
HOCTM KOTOPOro nony4yeHa obpasyoLlen KpnBow,
npoxoasLen yepes penepHble TOYKU C KoopaWHa-
Tamu P, (0;24), P, (80;12), P; (168;24), P, (240;6);
3 — aKcnepuMeHTarnbHoe J0S0To, hopma NoBepX-
HOCTM KOTOPOro nony4eHa obpasyoLlen KpnBow,
npoxoasLen yepes penepHble TOYKU C KOOpAWHa-
Tamu P, (0;24), P, (80;18), P; (168;24), P, (240;6).
BnaxHocTb nouBbl 12%

Figure 6 — Decrease in the traction resistance of
the experimental struts in relation to the serial re-
sistance in the function of the unit's speed: 1 —
experimental bit, the shape of the surface of which
is obtained by a generating curve passing through
the reference points with coordinates P1 (0; 24),
R2 (80; 6), R3 (168; 24), R4 (240; 6); 2 —is an
experimental chisel, the shape of the surface of
which is obtained by a generating curve passing
through datum points with coordinates P1 (0; 24),
R2 (80; 12), R3 (168; 24), R4 (240; 6);

3 —is an experimental chisel, the shape of the sur-
face of which is obtained by a generating curve pass-
ing through reference points with coordinates P1 (0;
24), R2 (80; 18), R3 (168; 24), R4 (240; 6). Soil mois-
ture is 12%
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Ha pucyHkax 8-9 npeacrtasneHbl rpauyeckue 3aBUCMMOCTH, XapakTepuayrowmne adpdek-
TUBHOCTb MPUMEHEHNS 3KCNEePUMEHTaNbHbBIX AOMOT Ha NOYBax PasfMYHON BNAXHOCTH.

AHanuna gaHHbIX rpamyecknx 3aBUCUMOCTEN B LIESTOM NOATBEPXKAaeT BbIBOAbI, CAenaH-
Hble Hamn B. Hanbonee adhpekTnBHBIMK OKaszannchk paboume opraHbl, opma MOBEPXHOCTU KO-
TOPbIX NOMy4YyeHa obpasytoLLen KpMBOW, MPOXOASLLEN Yepes penepHble TOYKM ¢ koopauHatamm P1
(0;24), P2 (80;6), P3 (168;24), P4 (240;6). Sd¢eKTUBHOCTb NX NMPUMEHEHMS MO Mepe yBenuye-
HUSA BNaXXHOCTU MOYBbI CHMXaeTcs. MOXHO yTBepxdaTb, YTO UCMNOMNb30BaHWE SKCNepuMeHTanb-

HbIX 4OMOT Ha NOYBaX BNaXXHOCTbIO Bbilwe 16% He Ll,eJ'IeCOO6p33H0.
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PucyHok 7 — CHwKeHWe TArosoro conpoTuBneHus
AKCNnepumMeHTalbHbIX CTOEK NO OTHOLLEeHUIO K ce-
puinHOM B OYHKL MM CKOPOCTW ABWKEHUS arperarta:
1 — akcnepuMeHTansHoe J4onoTo, hopma noBepx-
HOCTM KOTOPOro nony4vyeHa obpasyoLlen KpnBow,
npoxoasLen Yepes penepHbie TOYKN C KoopanHa-
Tamu P, (0;24), P, (80;6), P (168;24), P, (240;6);

2 — 3KcnepuMeHTansHoe 4onoTo, hopma noBepx-
HOCTM KOTOPOro nony4eHa obpasyoLlen KpnBow,
npoxoasLien yepes penepHble TOYKU C KoopaWHa-
Tamu P, (0;24), P, (80;12), P; (168;24), P, (240;6);
3 — aKcnepuMeHTarnbHoe 40S0To, hopma NoBeEPX-
HOCTM KOTOPOro nony4yeHa o6pasytoLLen KpMBOW,
npoxoasLen yepes penepHble TOYKU C KoopaWHa-
Tamu P, (0;24), P, (80;18), P; (168;24), P, (240;6).
BnaxHocTb nouBbl 16%

Figure 7 — Decrease in the traction resistance of the
experimental struts in relation to the serial resistance
in the function of the unit's speed: 1 — an experi-
mental bit, the shape of the surface of which is ob-
tained by a generating curve passing through the
reference points with coordinates P1 (0; 24), R2 (80;
6), R3 (168; 24), R4 (240; 6); 2 — is an experimental
chisel, the shape of the surface of which is obtained
by a generating curve passing through datum points
with coordinates P1 (0; 24), R2 (80; 12), R3 (168;
24), R4 (240; 6); 3 — is an experimental chisel, the
shape of the surface of which is obtained by a gen-
erating curve passing through reference points with
coordinates P1 (0; 24), R2 (80; 18), R3 (168; 24), R4
(240; 6). Soil moisture is 16%
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PucyHok 8 — I3meHeHne TAroBoro conpoTuBIEHUs!
UYn3esibHOM CTONKM OT BII&XXHOCTM MOYBEHHOIO (hoHa:
1 — cepuriHoe [ONOTO; 2 — 3KCNEPUMEHTasnbHoe
A0ornoTo, hopmMa MOBEPXHOCTM KOTOPOro NonyyeHa
obpasytoLLel KpMBOK, NpoxoadaLlen Yepes penep-
Hble TOYKM C KoopamHaTamm P, (0;24), P, (80;6),
P5(168;24), P, (240;6); 3 — akcnepuMmeHTansHoe
A0ornoTo, hopmMa MOBEPXHOCTM KOTOPOro nonyyeHa
obpasyloLLelt KpMBOKM, NpoxoadaLLen Yepes penep-
Hble TOYKM C koopamHaTamm P, (0;24), P, (80;12),
P5(168;24), P, (240;6); 4 — akcnepumeHTansHoe
AornoTo, hopmMa NOBEPXHOCTM KOTOPOro nonyyeHa
obpasytoLLel KpMBOK, NpoxoadaLlen Yepes penep-
Hble TOYKM C koopamHaTamm P, (0;24), P, (80;18),
P53 (168;24), P, (240;6). BnaxHocTb no4Bbl 8%
Figure 8 — Change in the traction resistance of
the chisel rack from the moisture of the soil
background:

1 — serial bit; 2 — experimental chisel, the shape of
the surface of which is obtained by a generating
curve passing through datum points with coordi-
nates P1 (0; 24), R2 (80; 6), R3 (168; 24), R4
(240; 6); 3 — is an experimental chisel, the shape
of the surface of which is obtained by a generating
curve passing through reference points with coor-
dinates P1 (0; 24), R2 (80; 12), R3 (168; 24),
R4 (240; 6); 4 — experimental chisel, the shape of
the surface of which is obtained by a generating
curve passing through the reference points with
coordinates P1 (0; 24), R2 (80; 18), R3 (168; 24),
R4 (240; 6). Soil moisture is 8%
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PucyHok 9 — CHWXKeHMe TAroBoro CONpOTUBIIEHNS 3KCMEPUMEHTASbHbBIX CTOEK MO OTHOLLUEHUIO K CEPUNHON B
(OYHKLUUN BRI@XXHOCTU NOYBEHHOMO (poHa: 1 — aKcnepumeHTansHoe JoroTo, hopMa NoOBEPXHOCTU KOTOPOro
nony4eHa obpasytoLlen KpUBon, NPOXOAsLLEN Yepe3 penepHbie TOYKN ¢ koopauHaTamu P1 (0;24),

P2 (80;6), P3 (168;24), P4 (240;6); 2 — akcnepMMeHTanbHoe 4onoTo, hopMa NoBEPXHOCTU KOTOPOro
nony4eHa obpasytoLlen KpUBon, NPOXOASALLEN Yepes penepHble TOYKKU ¢ koopanHatamu P1 (0;24),

P2 (80;12), P3 (168;24), P4 (240;6); 3 — akcnepumeHTanbHoe JoNoTo, hopma NOBEPXHOCTM KOTOPOro
nony4eHa obpasytoLlen KpUBon, NPOXOASALLEN Yepes penepHbIe TOYKKU ¢ koopanHatamu P1 (0;24),

P2 (80;18), P3(168;24), P4 (240;6).

Figure 9 — Decrease in the traction resistance of the experimental struts in relation to the serial resistance in
the soil background moisture function: 1 — an experimental bit, the surface shape of which is obtained by a
generating curve passing through the reference points with coordinates P1 (0; 24), R2 (80; 6), R3 (168; 24),
R4 (240; 6); 2 — is an experimental chisel, the shape of the surface of which is obtained by a generating
curve passing through datum points with coordinates P1 (0; 24), R2 (80; 12), R3 (168; 24), R4 (240; 6);

3 —is an experimental chisel, the shape of the surface of which is obtained by a generating curve passing
through reference points with coordinates P1 (0; 24), R2 (80; 18), R3 (168; 24), R4 (240; 6).

3aksntoyeHue. NonyyeHHble pe3ynbTaTbl NO3BONAIT CAENaTh BbIBO4 O TOM, YTO U3MEHEHMEe
dopMbl NOBEPXHOCTU paboyMx OpraHoOB YM3EeNbHOrO Miyra CyWwecTBEHHO BMMSET HA YPOBEHb TSrOBO-
ro conpoTuBneHus. B yacTHOCTU, aKCNEpPUMEHTarnbHOE AOMOTO C POPMOI MOBEPXHOCTU, NOSYyYEHHON
obpasyloLLen KpMBORN, NpoxXoasLlen Yyepes penepHble TOUKM ¢ koopamHatamu P1 (0;24), P2 (80;6),
P3 (168;24), P4 (240;6), nokazano Hauny4liune pesynbTaTbl B CHWXEHUM TArOBOrO CONPOTUBEHMS.
Takum obpasom, uccnegoBaHne B LLENOM nokasano, YTo onTuMm3saums popmbl NOBEPXHOCTM paboumx
OpraHoB YM3emNbHOro MIyra MOXeT NPUBECTU K CHUXKEHWUIO 3HEPro3aTpaT 1 NoBbILLEHNIO 3 EKTUBHO-
cTn 06paboTky noysbl. [anbHenwme nccrnegoBaHvsa B AaHHOW o6nacTtv MoryT ObiTb HanpaBneHbl Ha
onTMMu3aumio npouecca paboTbl YM3ENbHBIX MITYroB C LIENbIO YNyYLIEHUst X MPOU3BOAUTENBHOCTMY.

Conclusions. The results obtained allow us to conclude that the change in the shape of the
surface of the working bodies of the chisel plow significantly affects the level of traction resistance. In
particular, an experimental chisel with the shape of the surface obtained by forming a curve passing
through reference points with coordinates P1 (0;24), P2 (80;6), P3 (168;24), P4 (240;6) showed the
best results in reducing traction resistance. Thus, the study as a whole showed that optimizing the
shape of the surface of the chisel plow working bodies can lead to a reduction in energy consumption
and an increase in the efficiency of tillage. Further research in this area may be aimed at optimizing
the operation of chisel plows in order to improve their performance.
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Summary
The article examines the correlations between the field germination of soybeans and the values of vegeta-
tion indices. Tests on two groups of breeding samples showed that the MCARI and NDVI indices are the
most sensitive to field germination indicators. The use of vegetation indices is advisable in years with un-
stable field germination of soybeans as an indirect method for its assessment.
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