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Summary
The article presents the results of experimental studies of the working bodies of chisel tools with improved
geometric characteristics. The results of experimental studies have shown that the use of working bodies
with improved geometric characteristics of the working surface can reduce the total traction resistance of
the tractor by 6-9%. It is noted that the effectiveness of the use of experimental working bodies decreases
with an increase in the speed of movement of the unit.
Abstract

Introduction. Among the effective agrotechnical methods of soil destruction, from the point of view of envi-
ronmental factors (the development of wind and water erosion), it is possible to distinguish non-dumping
loosening with chisel plows. This agrotechnical technique is used, as a rule, on "heavy" soils: the value of
the resistivity coefficient is 6.5 — 11 kg / cm2; the humus content is less than 2%; the reduced value of soil
moisture at the time of chisel treatment (up to 12%). Of the main disadvantages of chisel processing, it
should be highlighted: the significant energy intensity of the process; the complexity of using chisel tools on
clogged soils and soils with low humidity due to the occurrence of the process of block formation and "po-
rosity" of the arable layer; the appearance of the effect of cutting the soil background without crumbling it
(on soils with high humidity). The desire of scientists to reduce the total cost of continuous tillage forces
them to pay attention to the physical processes of interaction of the tillage tool with the soil, the study of
which makes it possible to improve the geometry of the working bodies of existing tools according to energy
efficiency criteria. Therefore, a comprehensive study of the energy intensity of the chiseling process by
working bodies of various geometric shapes is an urgent task. Object. The object of the study is the energy
parameters of the chisel tillage process with the OCHO-5 plow, equipped with working bodies with improved
geometric characteristics of the working surface. Materials and methods. Theoretical research methods
were based on the analysis and modeling of the physical features of the destruction and movement of the
soil layer on the surface of the working organ. Experimental studies were carried out on real objects of till-
age implements equipped with working bodies with different geometric characteristics of the working sur-
face, using standard techniques. Results and conclusions. An analysis of the results of field studies of the
energy intensity of the technological process of chiseling soil showed that the use of working bodies with
improved geometric characteristics of the working surface reduces the overall traction resistance of the
chisel plow: by 11% when working at speeds up to 4 km/h and by 8% when working at speeds of 4-7 km/h.

Keywords: chisel plough, traction resistance of chisel plough, working bodies of chisel plough, hook load of
tractor.
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YOK 631.316.22 .
PE3YNbTATbI 3KCMEPUMEHTAJIbHbIX UCCINNEAOBAHUN
CUNoBoOU HArPY>KEHHOCTHU YNSEJNIbHOIO AIrPErATA

FNy6amaynuH 0. C., acnupaHm

WWBeabayap K. A., acniupaHm
Fanu4 A. C., 00KMop mexHUYeCKUX HayK, npogeccop
®omuH C. L., 00Kmop mexHU4ecKux Hayk, rnpogeccop

®rb0OY BO Boneoepadckuti FTAY
2. Boneoepad, Pocculickas ®edepayusi

AxTyanbHocTb. Cpean adhdeKTUBHBIX arpoTEXHUYECKUX NPUEMOB pas3pyLUEHNs NOYBbl, C TOYKU 3pe-
HMS 3KONOrMyeckux pakTopoB (pas3BuUTUE BETPOBOMN W BOAHOW 3p03MK), MOXHO BblaenuTe 6e30TBanbLHOE pbix-
neHve YnsenbHbiMKU nnyramu. [aHHbIA arpoTeXHUYECKU NMpueM MPUMEHSIIOT, KaK MPaBuio, Ha «TSHKenbIX»
noysax: 3HauyeHune KodULMEHTa YAEeNbHOTO CONPOTUBIEHUS 6,5 — 11 Kr/cM?; copepXaHue rymyca MeHee
2%; NOHWXEHHOe 3HaYeHme BraXXHOCTM NOYBbl HA MOMEHT NpoBeaeHNs YnsensHon obpaboTtku (8o 12%).

M3 OoCHOBHbLIX HeAOCTaTKOB YM3ernbHON 06paboTkn Heob6xoauMO BbIAENWUTL criegylume: 3HauuTernb-
Hasi 93HeProeMKoCTb NPOLECCA; CIOXHOCTb MPUMEHEHNS YN3ENbHBIX OPYAMIA HA 3aCOPEHHBIX NOYBaXxX U MOY-
Bax MOHMXEHHOW BNaXXHOCTbIO B BMAY BO3HWKHOBEHMWS npouecca rnbiboobpa3oBaHns 1 «MOPO3HOCTU» Na-
XOTHOIO CIosi; BO3HMKHOBEHNE 3dhdheKTa pe3aHust NoYBEHHOro hoHa 6e3 ero KpoLeHuUst (Ha NnoyYBax NoBbl-
LLIEHHOW BR@XHOCTbIO).

CTpemneHne yyeHbIX YMEHbLUMTb CyMMapHble 3aTpaThl Ha CMMOLWHY 006paboTKy Mo4YBbl 3acTaB-
nset ux obpallatb BHMMaHWe Ha unsnmdeckne npoLeccsl B3aumoaencTesns noysoobpabatbiBatoLero opy-
AVs C NMOYBOW, N3y4eHUe KOTOPbIX MO3BONSET COBEPLUEHCTBOBATL rEOMETPUI0 pabovmx opraHoB CyLLEeCTBY-
IOLLMX OPYAMIA MO KPUTEPUSAM SHeproaddeKkTUBHOCTU. [O3TOMY BCECTOPOHHEE U3yYeHUEe 3HEepProemMKOoCTM
npouecca 4m3enesaHmst paboyrMMm opraHamm pasfiMyHOW reoMeTpuU4eckor OpMbl ABMAETCS aKTyarbHON
3apaden. O6bekT. OGBEKTOM MCCNEeOOoBaHUS ABMSIOTCHA 3HEPreTUYecKne napameTpbl NpoLuecca YM3enbHON
06paboTkm nousbl nnyrom OYO-5, obopyaoBaHHOrO pabouvMu opraHamu C YrydlleHHbIMU reoMeTpuye-
CKUMW XapaKkTepucTukamu pabouen nosepxHocTu. MaTtepuanbl U meTtoabl. TeopeTuyeckme MeToabl Uc-
cnepoBaHust 6a3npoBanncb Ha aHanM3e U MOgENMPOBaHUN PU3NYECKNX OCOBEHHOCTAX pa3pyLUeHns u ne-
pemMeLleHnsa NOYBEHHOro nrnacra no NoBepxHoCcTU paboyero opraHa. JKCNepuMeHTanbHble uccrnegoBaHus
NPOBOAMIUCH HA pearnbHbIX 06bekTax NoYBoobpabaTbiBaOLLIMX OPYAUA, OCHALLEHHBIX paboyrMm opraHamm
C Pasnu4YHbIMKU reoOMeTPUYECKUMM XapakTepuctukamm paboden NOBEPXHOCTU, C MPUMEHEHUEeM cTaHaapT-
HbIX MeToauK. Pe3ynbTaTbl U BbiBOAbI. AHanM3 pe3ynbTaToB MOMEBbIX UCCRefoBaHWA 3HEeProemMKoCTU
TEXHOMOrM4ecKkoro npowecca Yn3eneBaHns nNoYBbl Nnokasar, YTo UCnonb3oBaHne paboymx opraHoB C ynyu-
LUEHHBIMU TEOMETPUYECKUMUN XapaKTepUCTUKkamMyn paboyven NoBepXHOCTU MO3BONSAET CHU3WUTL ObLlee TAro-
BOE COMpoTMBreHue YusenoHoro nnyra: Ha 11% npu paboTte Ha ckopocTsax Ao 4km/y u Ha 8% npwu pabote
Ha CKOpPOCTAX 4-7 KM/J.

Knroyeenbie cnoea: yusesibHbIl nnye, msdeoeoe coripomuserieHue 4u3esibHoeo rijyea, pa6oque op-
2aHbl YU3eIlbHO:2O r1/1yea, KproKogas Hacpy3Ka mpakmopa.

LintupoBanume. Nyb6avaynux . C., lWWeabayap tO. A., Fanuy [1. C., ®omuH C. [l. PesynbTtaTthbl 9KCNEepUMeH-
TanbHbIX UCCMNeOOBaHUA CUMOBON Harpy>XeHHOCTW Yn3enbHoro arperarta. M3secmusi HB AYK. 2024. 1(73).
357-365. DOI: 10.32786/2071-9485-2024-01-40.

ABTOpCKMﬁ Bknapg. Bce aBTOpbl HaAcTodALlero uccnenoBaHna npuHUManun HenocpeacTBeHHOe yyacTue B ninaHupoBa-
HWUW, BbINOSIHEHUW UMW aHanM3e AaHHOro uccnegoBaHus. Bee aBToOpbI HacTosALLEN CTaTbW 03HAKOMUITUCHL C npeancrtas-
NNEeHHbIM OKOHYaTeJIbHbIM BapUaHTOM U o,qo6pvu'||/| ero.

KoHdnukT HTepecoB. ABTOpbI 3asiBNAOT 06 OTCYTCTBMU KOH(PNUKTA MHTEPECOB.

BeepeHue. Cpean achHeKTMBHBIX arpOTEXHUYECKMX MPMEMOB pa3pyLLUEHMS NOYBbI, C TOY-
KM 3pEHUST IKOMNOrM4ecknx PakTopoB (pa3BuMTne BETPOBOW M BOAHOW 3p03uM), MOXHO BblOENUTb
Ge30TBanNbHOE pbIXfEHNE Yn3enbHbIMK Nnyramu [1-4]. aHHbIN arpoTeEXHUYECKUA NMpUeM npume-
HSKOT, KaK NPaBuUIIo, Ha «TSBKENbIX» MOYBaXx: 3Ha4YeHue koacpduumeHTa yaenbHOro conpoTmene-
HMAa 6,5 — 11 KF/CMZ; cogepxaHue rymyca meHee 2%; NOHWXKXEHHOE 3Ha4YeHne BNaXKHOCTU MOYBbI
Ha MOMEHT npoBefeHnNs Yn3enbHon 06paboTku (o 12%).

3 OCHOBHbIX HEAOCTaTKOB 4M3enbHON 0OpaboTknm HeobxoaMMOo BbIAENMWTL criegyliue:
3HaYMTENBbHAA 3HEPrOeMKOCTb MPOLIECCA; CNOXHOCTb MPUMEHEHNST YN3ENbHBIX OPYAMN Ha 3aco-
PEHHBIX MOYBAX U NMOYBAX MOHWDKEHHOWM BMAXHOCTbIO B BUAY BO3HWKHOBEHMS npouecca rmblboob-
pa3oBaHNs N «MOPO3HOCTM» MAaXOTHOrO Cros; BO3HWKHOBEHUE 3ddhekTa pes3aHusi NMOYBEHHOMO
oHa 6e3 ero kpoLueHust (Ha NoYBax NOBbLILLIEHHON BMAXHOCTLIO) [5-7].
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CTpemneHve yyeHblX YMEHbLUUTb CyMMapHble 3aTpaTthbl Ha CMMOLWHY 06paboTKy noyBbl
3acTtaBnseT ux obpallaTe BHUMaHWe Ha hmanyeckue npoLieccsl B3aumoaencTans nousoobpaba-
ThIBaIOLLEro Opyaus C MOYBOW, M3y4eHMe KOTOPbIX MO3BOMSET COBEPLUEHCTBOBaTb reOMeTpuio
pabo4mx OpraHoB CYLLECTBYIOLLMX OpyANUA NO Kputepusam aHeproadcpekTnBHocTy [8, 9]. MNMoaTomy
BCECTOPOHHEE U3YyYeHWe 3HEepProeMKoCTW mpoLecca YnseneBaHnss pabodumMmy opraHamm pasnuu-
HOWN reomeTpu4eckon bopMbl ABNAETCA akTyanbHOW 3aayen.

Matepuanbi u meToabl. TeopeTuyeckme MeToabl uccrnegoBaHms 6asvpoBanncb Ha aHa-
nmse v mMoaenupoBaHuM PU3NYECKNX OCOBEHHOCTAX paspyLUeHus U nepemMeLleHns NoYBEHHOro
nnacrta no NOBEepxXHOCTM paboyero opraHa. JKCNepuMeHTanbHbIe UCCrefoBaHMsA NPOBOAMIIUCH
Ha peanbHbIXx 00bekTax No4YBoobpadaThLIBAOLLMX OPYAUNR, OCHALLEHHbIX pabo4yMmMu opraHamm C
pasnMuYHbLIMN FreOMETPUYECKNUMIN XapaKTepucTukammn pabodert NoBEepXHOCTU, C MpUMEHEeHneM
cTaHgapTHbIX MeToank. O6BLEKTOM UCCNenoBaHUA ABNSKOTCA 3HepreTudeckne napameTpbl nNpo-
uecca umsenbHoM 0bpaboTkm noysbl nnyrom OYO-5, obopyaoBaHHOro paboynmmm opraHamm C
YNy4YLWEHHbIMU TeOMETPUYECKMMN XapakTepucTMkammn paboden nosepxHocth [10]. Obwwuin Bug
00bekTa nccnefoBaHMsa Y 3KCNepUMeHTanbHbIX pabovmx OpraHoB NokasaH Ha pucyHkax 1 um 2.

PucyHok 1 — O6bekT uccneposarus. Pabota arperata B none
Figure 1 — Object of research. The operation of the unit in the field

a)

PucyHok 2 — QkcnepuMeHTasnbHbI paboymnin opraH YN3enbHOro Niyra; a) — Mogerb 3KCNepUMEHTaNIbHOro
pabo4ero opraHa; 6) — cekuns YnsenoHoro nnyra, obopyaoBaHHas aKCrnepuMeHTanbHbIM paboyrMm opraHom
Figure 2 — Experimental working body of a chisel plow; a) — a model of an experimental working body;

b) — chisel plow section equipped with an experimental working body
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B npouecce npoBedeHNA HATypHbIX MCMbITAHU pPerncTpupoBanucb crnegylowme napa-
MeTpbl: KPIOKOBas Harpyska Tpaktopa; AeNCTBUTENbHAA CKOPOCTb ABWXKEHUS arperaTa.

KptokoBasi Harpyska TpakTopa 3amepsifiacb Npy NMOMOLUM TEH30METPUYECKUX MnasnbLieB,
YCTaAHOBIEHHbIX B BEPXHUX N HMXKHUX TArax HaBeCcHOM cucTeMbl TpakTopa. [encteutenbHas cKo-
pPOCTb ABWXEHUS arperata MeTOAOM «NATOro Koreca.

Pe3synbTatbl 1 06cyXaeHue. DKCNepuUMEHTasbHbIE UCCNENOBaHUSA HanpaBnieHbl Ha N3y-
YeHMEe NU3MEHEHUS KPIOKOBOIO YCUIMS YM3EeNbHOro arperata, 06opydoBaHHOrO 3KCnepuMeHTarnb-
HbIMW pabovrmMn opraHamm, B CpaBHEHUU C YN3EMNbHbIM arperatomM, 06opya0BaHHOIO CEPUNHBIMU
paboynmun opraHamu. B gaHHbIX MccneaoBaHUSIX MPUMEHSINUCH 3KCNepuMeHTanbHble paboune
opraHbl, bopMa NOBEPXHOCTM KOTOPbLIX MOSTydeHa obpasyoLen KpUBOKW, NPOXOASILLEN Yepes pe-
nepHble To4kM ¢ koopanHaTamun P1(0;24), P2 (80;12), P3 (168;24), P4 (240;6) [10].

BbI6op faHHbIX aKCcnepuMeHTanbHbIX A0NOT 6bin onpeaeneH cneaylwmnmm obeTosaTenb-
cTBaMu:

— MO CPaBHEHMIO C IKCNepUMeEHTasbHbIMW JorioTamu, dopMa NOBEPXHOCTM KOTOPbIX MO-
ny4yeHa obpasyloLlen KpMBOW, NPOXoasLLen Yepes penepHble TOYKM ¢ koopanHatamu P1 (0;24),
P2 (80;18), P3 (168;24), P4 (240;6), BbibpaHHble fonoTa, cornacHo pabote [10], obnagatoTt
MEHbLLMM TSAroBbIM CONPOTUBIEHNEM;

— 9KCMepuMeHTarnbHble onoTa, opma NOBEPXHOCTU KOTOPbIX NoriydyeHa obpasytoLlen
KpVBOW, NPOXOAsLLEN Yepes penepHble TOYKM ¢ koopauHatamu P71 (0;24), P2 (80;6), P3 (168;24),
P4 (240;6), HecMOTps HA HaMMEHbLUME MoKasaTenu TAroOBOro COMPOTMBIEHMWS, ObiNMM HamMu OT-
OpakoBaHbl, MO NPUYMHE CHWXKEHMS UX NMPOYHOCTHBIX XapaKTEPUCTUK B 30HE BTOPOrO KPenseHus K
CTOWMKE CeKUMu.

Ha pucyHke 3 npeactaBneHbl pesynbTaTbhl SKCMEPUMEHTANbHBIX UCCEAOBaHUA KPIOKO-
BOW Harpysku 4nsenbHoOro arperata Ha 6ase Tpaktopa OT-75M B 3aBUCUMOCTW OT AeACTBUTENb-
HOW CKOPOCTU OBUXEHUS.
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PucyHok 3 — IameHeHne KproKOBOro yCUNMsl YA3ENbHOMO arperata B oyHKLMM CKOPOCTM ABUXKEHUS;
1 — cepuiiHble paboymne opraHbl; 2 — aKCNepuUMeHTarbHble paboyume opraHbl. BnaxxHoCcTb nouBbl 8%
Figure 3 — Change in the hook force of the chisel unit as a function of the speed of movement;

1 — serial working bodies; 2 — experimental working bodies. Soil moisture content is 8%

AHanua gaHHbIX pUCyHKa 3 MokasblBaeT, YTO MpU yBerM4YeHUM CKOPOCTU ABUXKEHUS Yu-
3enbHOro arperata HabnwogaeTca poCT KPHOKOBOW Harpy3ku. [laHHbIi adhpekT xapakTepeH Kak
Anga arperata, 060pyaoBaHHOrO CepuinHbiMKM paboynmMm opraHamu, Tak 1 Ans aKcnepuMeHTarnb-
Horo arperaTa. lNpu yBenuyeHun paboyert CKOPOCTM OBWXKEHUSA arperaTta, obopygoBaHHOro ce-
pUHbIMKM paboynmmn opraHamu, ot 1,78 0o 6,9 kM/4 3HAYEHUE KPHOKOBOWM Harpy3kym M3MEHSN0Ch
oT 19,66 kH go 27,77 kH. B cnyvyae ncnonb3oBaHms 3KCNepMMEHTanbHbIX paboymx opraHoB ava-
Nas3oH U3MEHEHUSA KPIOKOBOMo yCunusa Tpaktopa coctasun ot 17,49 oo 26,39 kH npu yBenuyeHun
ckopocTu apwxkeHus ot 1,84 oo 7,13 Km/u.
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MpnMbnNM3nTENBHO aHanorn4HbI pesynbTaT Habnganca npy pabote Ha MOYBEHHOM
POHe BraXKHOCTbIO 12%, PUCYHOK 4.
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PucyHok 4 — N1ameHeHWe KPoKOBOro YCUMNns Yn3enbHOro arperata B (PyHKLUUN CKOPOCTU ABUXKEHNS;
1 — cepuiiHble paboymne opraHbl; 2 — aKCnepuMeHTanbHble paboyvne opraHbl. BnaxHocTb nouBbl 12%
Figure 4 — Change in the hook force of the chisel unit as a function of the speed of movement;

1 — serial working bodies; 2 — experimental working bodies. Soil moisture content is 12%

Mpu yBenuyeHum paboyern CKOPOCTU ABWXKEHMS arperata, 060opyaoBaHHOIO CePUNHBIMM
paboymmum opraHamu, oT 1,79 0o 6,9 KM/4 3Ha4YeHMEe KPIOKOBOM Harpysku nameHsnocs ot 18,67 kH
0o 26,38 kH. B cnyyae ncnonb3oBaHUsi aKCNepMMEHTasbHbIX paboynx opraHoB AvanasoH namMme-
HEHUS KPIOKOBOIrO yCunmst TpakTopa coctasun oT 16,62 go 25,07 kH npu yBenuyeHnn ckopocTtu
npwxeHns ot 1,86 0o 7,2 km/u.

Mpun paboTe Ha nouBeHHOM hOHE BNAXHOCTLIO BhILE 16 % 3¢HEKTUBHOCTL MPUMEHEHNUS
3KCNepUMEHTarnbHbIX paboynx opraHoB 3aMETHO YMEHbLUAETCSH, PUCYHOK 5.
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PurcyHok 5 — IameHeHne KpokOBOro yCunus Y43enbHOro arperata B oyHKLUM CKOPOCTM ABUXKEHWS;
1 — cepuitHble paboymne opraHbl; 2 — aKCnepuMmeHTanbHble paboyne opraHbl. BnaxHocTb noysbl 16%
Figure 5 — Change in the hook force of the chisel unit as a function of the speed of movement;

1 — serial working bodies; 2 — experimental working bodies. Soil moisture content is 16%

Mpu yBenuyeHun paboyern CKOPOCTU OBWXKEHMS arperata, 060pyaoBaHHOIO CEPUNHBIMM
pabounmm opraHamu, oT 1,79 0o 6,9 Km/J4 3HaYeHne KPOKOBOW Harpy3ku nameHsinoch ot 18,67 kH
0o 26,38 kH. B cnyyae ucnonb3oBaHus aKCnepuMeHTarnbHbIX paboymx opraHoB gManas3oH name-
HEeHUS KPIOKOBOrO YCUnus TpakTopa coctasun oT 16,62 go 25,07 kH npu yBenuMyeHnn ckopocTu
ABuXeHns ot 1,86 go 7,2 KM/M.
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BbIMrpbill B KPOKOBOM YCUIMM TpakTopa MOXHO MpoCrneauTb Mo KCNepuMeHTanbHbIM
aHHbIM pUcyHKa 6, 301ecb NpuBeaeHbl 3aBUCUMOCTU CHDKEHMS! KPIOKOBOMO YCUIUS TpakTopa 3a
CYET MPUMEHEHUS SKCTIEPUMEHTAlNbHBIX PaboYMx OpraHoB B 3aBMCMMOCTU OT CKOPOCTU [ABUXKE-
HUS. [JaHHble NpeAcTaBneHbl AN NOYBEHHbLIX (DOHOB Pa3NMYHO BNaXXHOCTU.
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PucyHok 6 — CHmKeHMe KPHOKOBOIO YCUMUS YM3ENbHOrO arperata 3a cHeT NpUMEHEHUs!
3KCneprMMeHTarnbHbIX paboymx opraHoB B (hYHKLUM CKOPOCTU ABMXKEHMUSA: 1 — BMAXHOCTb No4Bbl 8%);
2 — BnaxHocTb noysbl 12%; 3 — BnaxHocTb noysbl 16%
Figure 6 — Reduction of the hook force of the chisel unit due to the use of experimental working bodies in
the function of movement speed: 1 — soil moisture 8%; 2 — soil moisture 12%; 3 — soil moisture 16%

M3 gaHHbIX pycyHKa 6 BUOHO, YTO C yBENUYEHMEM CKOPOCTU OBWXKEHUS 3PPEKTUBHOCTD
NPYMEHEHUs1 9KCMePUMEHTanbHbIX paboynx opraHoB CHuXaeTcs. Tak, Mpu yBenudeHun padoven
cKkopocTu ABmxeHus oT 1,78 po 6,9 kM/4 3hPeKTUBHOCTb MPUMEHEHNST AKCNIEPUMEHTamNbHbIX pa-
6o4mx opraHoB cHuaunacb ¢ 11 go 8%, npu BNaxHocTn no4sbl 8-12%. ShHeKTUBHOCTL Npume-
HEHUs1 aKCnepuMeHTanbHbIX AOMOT Ha NOYBEHHbLIX (hoHax BNaXHOCTb Bbiwe 16 He noaTBepxae-
Ha, a B HEKOTOpPbIX Crny4asix, Ha0bopoT, HabnaaeTca yBeNnUMYEeHNe KPOKOBOMO YCUMMSA TpakTopa.
Bonee HarnAaHO AaHHbIV pe3ynbTaT MOXHO NPOCNEAUTb Ha PUCYHKax 7, 8.

] ¥ Ie 1z I4 16 15

PucyHok 7 — KptokoBoe ycunue 4msenbHoro arperarta B yHKUMUM BMAXXHOCTU NMOYBEHHOTO hoHa:
1 — cepuiiHble paboune opraHbl; 2 — aKCnepMMeHTanbHble paboyne opraHsbl
Figure 7 — The hook force of the chisel unit in the function of soil background moisture:
1 — serial working bodies; 2 — experimental working bodies
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PucyHok 8 — CHUXeHMe KPHOKOBOTO YCUIMS YN3ENbHOTO arperata 3a cyeT NpUMeHeHUs
aKCNepUMeHTarnbHbIX paboynx opraHoB B OYHKLMM BA@XHOCTM NOYBEHHOrO )OHa
Figure 8 — Reduction of the hook force of the chisel unit due to the use of experimental working bodies
in the function of soil background moisture

3aknroyeHue. B uenom npegcraBneHHbIn Matepyan no3sBonseT caenartb Cneayolme BbiBogbl:

1. Vlcnonb3oBaHne aKCnepuMeHTarnbHbIX OMOT MO3BOMSET CHU3UTb CpedHee 3HavyeHwe Co-
NPOTUBMNEHNS ABWXKEHMIO YM3EeNbHOro arperara, npyyeM Haunydwunin pesynbtaT Habnopjaetca Ha
ckopocTax Ao 4 km/M. [aHHbin adhdekT obbAcHaeTCA TeM, Y4TO Npu paboTe Ha MOBbILIEHHbLIX CKOPO-
CTAX MAacT NoYBbl, ABWXKYLUMIACS MO paboyen NOBEPXHOCTU, HE yCNeBaeT NOMHOCTLIO NOBTOPUTL MPO-
dunb paboyero opraHa, YTO MPUMBOAUT K CHUXKEHUIO JoNn gedopmaumi, CBA3aHHbIX C pacTsXeHnem
NMOYBEHHOrO Nnacra.

2. Tlpy Mcnonb3oBaHUM 3KCMEPUMEHTANbHbLIX OOMOT Ha MOoYBax BraXHoCTbl 6Gonee 16%
3 hEKTUBHOCTbL MX MPUMEHEHUS MOMHOCTBI OTCYTCTBYEeT. Habniogaetcs, HaobopoT, NpMpocT Tsro-
BOrO COMPOTMBIIEHNS 3KCMEPUMEHTANBHOM Cekuun. [aHHbln 3peKkT BbI3BaH POCTOM JIMMKOCTU U
CBSI3HOCTU MOYBbI, YTO MPUBOAUT K HanuMMaHWK YacTul, NOYBblI HA BOTHYTYK YacTb AornoTta. B atom
crnyyae OBWXEHWE MOYBEHHOrO Mracta NPOVCXOAUT He MO COMPSKEHMI0 cTalfb — NoyBa, a No conpsi-
XKEHUI0 MoYBa — MoYBa, YTO Pe3ko yBenuumBaeT KOI(PADULNEHT TPeHUs TPYLLUMXCH MOBEPXHOCTEW, a
crnegoBaternbHO, U obLlee TAroBoe CONPOTMBIIEHWE YN3ENbHOW CEKLMMN.

3. OO6Llee CHWXeHMe KPIOKOBOW Harpysku TpakTopa, npy UCMOfb30BaHWM JKCNepuMeHTanb-
HbIX pabounx opraHoB, coctaBuno: 11% npu paboTe Ha ckopocTsx Ao 4km/d; 8% npu paboTe Ha cko-
pocTsx 4-7 km/u.

Conclusions. In general, the material presented makes it possible to draw the following con-
clusions:

1. The use of experimental chisels allows to reduce the average value of the resistance to
movement of the diesel unit. With what, the best result is observed at speeds up to 4 km / h. This ef-
fect is due to the, When working at high speeds, the soil layer, Moving on a working surface, does not
have time to completely repeat the profile of the working body, which leads to a decrease in the pro-
portion of deformations, associated with soil expansion.

2. When using experimental chisels on soils with a humidity of more than 16%, the effective-
ness of their use is completely absent. On the contrary, there is an increase in the traction resistance
of the experimental section. This effect is caused by an increase in stickiness and connectivity of the
soil, which leads to soil particles sticking to the concave part of the chisel. In this case, the movement
of the soil layer does not occur on the conjugation of steel - soil, and the soil - soil, which dramatically
increases the coefficient of friction of rubbing surfaces, and therefore, and total traction resistance of
the diesel section.

3. Total reduction of tractor hook load, the use of pilot working bodies, amounted to: 11%
when working at speeds up to 4 km / h; 8% when working at speeds of 4-7 km / h.
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Summary
The article presents the results of modeling and experimental studies of the working bodies of chisel tools
with improved geometric characteristics. The results of experimental studies have shown that the use of
working bodies with improved geometric characteristics of the working surface can reduce the total traction
resistance of the tractor by 6-9%. It is noted that the effectiveness of the use of experimental working bod-
ies decreases with an increase in the speed of movement of the unit.
Abstract

Introduction. The issues of modeling the working surfaces of tools for loosening the soil remain quite rele-
vant. At the head of the study, the authors of the analyzed works raised the question of the essence of the
conditions that ensure the minimum value of energy costs during soil loosening. The main factors determining
this condition were: physical and mechanical characteristics of the processed material; high-speed modes of
loosening and cutting the soil; tribotechnical characteristics of materials used for the manufacture of working
bodies, and, finally, the shape of the working surface. The main part of the theoretical developments concern-
ing the theory of the wedge and the movement of soil particles along the executive surfaces of the working
bodies of tillage implements is devoted to the analysis of the relative motion of soil particles. This is explained,
first of all, by the classical approach to the invariance of the movement of the treated soil layer and the working
organ. There are separate theoretical calculations that contain elements of describing the kinematics of the
absolute motion of soil particles in space, but their presentation is not presented in full, and a characteristic
feature of such calculations is that they consider, mainly, the case when soil particles make absolute motion
along trajectories normal to the executive surfaces of working bodies. Based on the conducted studies of the
deformation of the soil layer, the basic principle of the relationship and mutual transition of the shapes of the
surfaces of the working body was formulated: "a concave profile should be replaced by a convex profile when
passing through a rectilinear shape, and vice versa. The surface shapes are formed as a combination of the
shape of the longitudinal and the shape of the transverse profiles. Using this principle as a criterion condition,
we propose a mathematical model for describing the surface of the working body of a chisel 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.
Theoretical research methods are based on the analysis and modeling of the physical features of the destruc-
tion and movement of the soil layer on the surface of the working organ. Results and conclusions. The form-
ing curve of the surface of the chisel plow working body is obtained by conjugating the calculated parabolas,
provided that they pass through the reference points belonging to the surface of the working body. The first
reference point is the point P1, located on the upper boundary of the bit in its left part, the coordinates of this
point P1 (0;24). The second reference point is located in the zone of the second attachment of the chisel to the
gun rack, the coordinates of the point P2 (80;12). The third reference point is located on the border of the two
functional zones of the chisel, the working zone and the fastening zone. The position of the point P3 is deter-
mined by the coordinates P3 (168;24). The position of the fourth reference point is assumed on the bow of the
chisel. This point defines the boundaries of the existence of the working body, its coordinates are P4 (240;6).
Based on the parabolic interpolation of analytically obtained parabolic lines, parametric equations of the gen-
erating curve and the surface of the simulated working body are obtained.

Keywords: chisel plough, chisel plough chisel, chisel plough working tools, chisel plough bit working surface.
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