Spring supports have the possibility of spring deformation, which ensures the
movement of working organs in the longitudinal and transverse direction, which results
in improved soil crushing, prevention of clogging of working organs by plant debris,
and their breakdown. All this reduces the traction resistance, which accordingly
reduces fuel consumption and increases the productivity of the units. Spring stands are
widely used in the manufacture of agricultural tillage machines and seeders both by
foreign and domestic manufacturers: "Lemken", "Va terstad”, "Gaspardo", "Great
Plains", "Ko ¢klrling", "Sloboda", "Zavod" . Krasilivmash ", Stepanenko and K ",
Lozivsky machines ", Chervona zirka. Elvorti *.

The domestic company "Lozivski machines™ in order to improve the quality of
soil cultivation, conducted in conjunction with the leading departments of KNUSG,
research of the influence of the springiness of spring racks on the quality indicators
and traction and energy performance of the disc harrow of the "Dukat-4" grubber with
spring stands of various rigidity: average and minimum. The results of the research
showed an advantage, both in the quality of work and in the traction and energy indices
of medium rigidity racks.

Keywords: spring bar, working body, tillage machines, processing quality.
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YAOCKOHAJIEHHA POBOY0I'O OPTAHY KYJIBTUBATOPA JIJIAA
OBPOBITKY 3ABYP’AHEHUX I'PYHTIB

Xapuenxo C. O., K.T.H., 1on., ‘Timenxo I. C., ac., ’@ecenxo I'. B., K.T.H., 1011

Xapkiscokuil nayionanvruii mexHiunuil yniéepcumem ciibCbko20 20Cho0apcmed
imeni [lempa Bacunenka
2Jlyeancokuti HAYioOHANbHUL A2PapHuLl YHiGepcumem

B pobomi npuseodenuti ananiz pooouux opeauie Kyivmusamopa 0Jisi 00pooimKy
IPYHMY, KL MAIOMb WUPOKe 3ACMOCYBAHHS 8 CLIbCbKO20CN00APCLKOM) BUPOOHUYMEI.
3anpononoganuil  HOBUU  poOOYUL  Op2aH  KYIbMUBAMOpd, AKUU  NIOBUUYE
IHMEeHCUBHICMb NIOPI3AHHS OYP 'AHI8 i, 8 YIIOMY, AKICIMb 00POOIMKY IDYHMY 3a PAXYHOK
YOOCKOHANeHHs 1020 KoHcmpykyii. Tak, y pobouomy opeaui Kyiemueamopa, saKuil
BKIIOYAE CMPLIYACMY JIANY 3 080MA KPUBOTIHIUHUMU 1€3AMU, KONCHA 13 AKUX HAOLIeHa
VBICHYMUM BIOPI3KOM | 3MIHHUM KYMOM PO3KOCY, KPUBUZHY KONCHO20 Jle3d BUKOHAIU
NOCMIUHO YBIZHYMOW 8I0 HOCKA Jlanu 00 KIHYS KPpuia 3 HenepepeHUM 3MeHUeHHIM
Kyma pi3anus i 30i16eHHAM OOHOYACHO 8 MOMY JHC HANPAMKY KYMA pPO3XUTLY KPUIL.
Ilpu yvomy maxcumanbHuti Kym po3xuny Kpui NOGUHeH Oymu MeHWUM PI3HUYI Midic
KYMOM APAMUM I Kymom mepms Oyp ‘auie 3 koezanuam no jaani. 11io uac niopizanus
Oyp ‘anie makum pooouum opeaHom, Ha HUX Oi€ cuia 10608020 ONOPy IPYHMY, 5KA
CNPUYUHAE IX nepemiljenHs i3 KOB3AHHAM N0 YGI2HYmoMy 1e3y Janu 6i0 il HocKka 00
KIHYs KOJcHo20 Kpuna. IIpu ybomy euHUKae 0omuuna 8i0yeHmpoea cCuid, aKa 30inouLye
MUcKk Oyp amie Ha y8icHyme Je30, Wo Npuckopioe ix niopizanns. Kpim moeo, no mipi
nepemiujeHns no yeicHymomy Jie3y i3 KO83aHHAM Oyp SHI8, HA HUX 30L1bUYEMbCL MUCK
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110608020 ONOPY IPYHMY 6HACIIOOK HENEepepeHO20 3MEHUIeHHs KVma Pi3aHts 8i0 1020
HOCKa 00 KiHys Kpuil. B pezynemami 4o2o nioguuyyemuocs iHMeHCUSHIiCmy niopi3aHts
Oyp ‘anie. Busnaueni dianazonu 8apito8anHs 3HAYYWUX NApaMempia po3poobieHoi 1anu
KYIbmu8amopa 0Jisk CyYiibHo20 00poOIimKy IpyHmy.

Knrwouoei cnosa: kyrnomueamop, nana, epekmueHicms, niopizanHsa Oyp ‘aHie.

AKTyaubHicTh npodjaemMu. OOpoOITOK IPYHTY KYJIBTUBATOPAMH € OJHUM 13
HalBaXJIMBILIUX arpoOTEXHIYHUX 3aXOJIB Ta BXOJMUTH J0 OUIBIIOCTI KJIACHUYHUX Ta
cyyacHUX arpotexHoiorid [1, 2]. KynbpTuBamis cTBOpIO€ CHOPUSTIMBI YMOBU IS
pOCTy 1 PO3BHUTKY CILIBCHKOTOCTIONAPCHKUX KYJIBTYp MUIAXOM PO3ITYIIYBaHHS
MOBEPXHEBOTI'O APy IPYHTY Ta NiApizaHHsa Oyp'sHiB. OcTaHHI HOPIBHSHO 3 OJbOBUMU
KyJIbTypaMd paHillle TPOPOCTAOTh, IHTEHCUBHIIIE POCTYTh, MAalOTh BEJIUKUH
KOoe(IliEHT PO3MHOXKEHHS Ta B MalOyTHbOMY MPHUTHIYYIOTh PO3BHUTOK OCHOBHHX
KyabTyp. KpiMm Toro, Oyp'sHu 3abupaioTh 13 IPyHTY 3HAuHY KUIBKICTh BOJIOTH,
BUCYIIYIOTh HE TUIBKM WOro BepxHIM map, ajge ¥ marpyHtda. Tak, amOpo3is
MOJTMHOJIMCTA, KOPIHHS SKOi MPOHUKAE HA THOWHY 10 4 M, 3a0upae BOJIOTH BIBOE
OuTbIlle, HDK MIICHUI, 3aBJAIOYM BEJIMKOI IIKOAW CLIBCHKOTOCIIOAAPCHKOMY
BUPOOHUITBY [3].

Po3poOka HOBUX poOOYMX OpraHiB KyJbTUBATOPIB YCHINIHO MpOBeAcHa
KOJIGKTHBOM BYEHUX B pobOoTax [4], Ae MOCHi/PKEHO MapaMeTpu HaIpPaBIISIOUOTO
npuctpoto. OCTaHHIN CHPSMOBYE POCIMHHI PEHITKA Ha JIallK KYyJIbTHBATOpa, YUM
30UTBIIYE SIKICHI Ta KUIBKICHI TOKAa3HUKU POOOTH. AJie HETOCTAaTHsS €(PEKTUBHICTH
caMoro MiApi3aHHs PEIITOK HOXKaMH MOTpeOye HOBUX €(DEKTUBHUX TEXHIYHUX PIIICHb.

AHaJI3 oCTaHHIX JOCHiAKeHb. /{11 pUXJICHHS IPYHTY 3 MiApi3aHHAM Oyp’sSHIB
B OUIBIIOCTI BUIAJIKIB KYJIbTUBATOPH OOJAIHYIOTH CTPLIYACTHMU JIanamMu, Mpodisib
Jie3a IKUX BUKOHAHWM TMPSAMUM 3 TIOCTIHHUM KyToM po3TuHy [5]. ITix yac migpizaHHs
Oyp’sIHIB TaKOIO JIAIIOK Ha Hei Jie J000Ba CHia OMOpYy IPYHTY, SIKa CIPUYUHIOE X
nepeMillieHHs 1o Jiedy 13 KoB3aHHsAM. [lpu 1mpomy dactmHa Oyp’sSHIB CXOIHUTH 13
po60oUOTro Oprany KyJbTHUBATOPA HEIIIPI3aHUMH 13-32 HEJIOCTATHBOTO iX MPUTHCHEHHS
IPYHTOM J0 IPSAMOITiHIHHOTO Jie3a yianu. [1oai0Hy cTyninp miapizanHs Oyp’ sHIB Mae
poOouMii OpraH KyJbTHBATOpPa, B AKOMY JI€30 CTPLIYACTOI JIAalld BUKOHAHO BUITYKJIO1
dopmu [6]. Ilix gac poboTH TaKOTO POOOUOTO OpPraHy Ha Oyp’sSHU, IO PYXAIOThCS 13
KOB3aHHSM 110 BUITYKJIOMY JIE3y JIalld, BCTYTA€E B IO BiIIEHTPOBA CUJIA, sIKA 3MEHIITY€E
iX THCK Ha JIe30, BHACIIJIOK YOTO 3HWXKYEThCS e(DEKTHBHICTD MMifpi3aHHs Oyp sHiB [7].
binem mpuctocoBanuM 10 mTiApizaHHsS Oyp’sHIB BigoMud poOoumii opraH o0
KyJIbTUBATOPIB, SIKUWA MICTUTh CTPLIYACTY JIAIy 3 J€3aMU, CAMETPUYHIUMH MK COOO0T0
1 BAKOHAHUMHU 3 JBOX CHPSDKCHUX KPUBOMIHIMHUX JUISTHOK 13 3MIHHUM KYTOM PO3XHITY
Ha HOCKOBI Ta kpuiax [8]. Ilig wac poGoTu Takoro poboyoro oprany Ha ii mepurii
HOCKOBIW KPUBOJIHIWHINA MIJISHIN BiIOYBa€ThCS HETOBHE MiNpi3aHHs Oyp sHIB 13-32a
MOBLTHLHOTO 301TBIIEHHS KyTa 11 pO3XMiTy, a Ha APYTii KpUBOMIHIWHIN JUISHIT Oyp’ THA
CIIOBUTHHIOIOTh CBIM PyX, MOTIPIIYIOYM THUM CaMUM YMOBHM ix miapizanHs. s
00po0ITKY 3a0yp’sTHEHHX TMOJIB OUIbII MPHUCTOCOBAHUM BigOMHUN poOOUYMM OpraH
KyJIbTHBATOpa, B SIKOMY CTpiTdacTa Jiama BHWKOHAaHA 13 JIBOX CHPSDKCHHUX
KPUBOJIIHIMHUX JUISHOK 1 3MIHHMUM KYTOM PO3XWJy Ha HOCKY 1 Kpujiax, a Jpyra
JUISTHKA Jie3a BUKOHAHA JBOCTYIEHEBOIO 3 MPAMOJIHINHOKW (OPMOI Ha KIHIX
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kpui [9]. Ilix yac po6OTH KyJIbTUBATOPA 3 TAKUM POOOYHUM OPraHOM Ha APYTid JUISHII
Jie3a Jlaly 3HUXKYEThCSA SIKICTh MiIpi3aHHs Oyp’sSHIB 13-3a 30UIIIEHOT0 PO3XUITY KPHUII
1 HE3MIHHOTO KyTa KpPUUIEHHS, L0 MPU3BOJAUTH JI0 MOTIPIICHHS SKOCTI OOpOOITKY
IPYHTY.

MeTo0 podOTH € MiIBUIIEHHS SKOCTI OOpOOITKY IPYHTY KYJBTHBATOPOM
IUISIXOM 30UIbIIEHHS 1HTEHCUBHOCTI MiApi3aHHs Oyp’siHIB MOro HOBUMHU pOOOYMMU
opraHamu.

OcHoBHuii 3micT. [locTaBirena Mera BHUPINIYETHCA, SIKIIO Y BiIOMOMY
pobouomMy oOpraHi KyJIbTHBAaTOpa, SKWAW BKJIKOYAE CTPUIYACTy Jamy 3 JBOMa
KPUBOJIIHIMHUMU JI€3aMU, KOXKHA 13 SIKUX HAJUIEHa BrHYTUM BIJIPI3KOM 1 3MIHHUM
KyTOM pPO3XWIIYy, KPpUBH3HY KOXKHOTO Ji€3a BUKOHATH MOCTIHHO BTHYTOIO Bil HOCKa
Jany 70 KIHUSA KpWja 3 HENEpEepBHUM 3MEHIIEHHSM KyTa pi3aHHsS 1 30UIbLICHHSAM
OJTHOYACHO B TOMY K HANpsSMKY KyTa po3Xuity Kpui. [Ipu 1ipoMy MakCUManbHUN KyT
PO3XMJTy KpWJI MOBUHEH OYTHM MEHIIMM PI3HULI MDK KYTOM MPSMHUM 1 KyTOM TepTs
Oyp’siHIB 3 KoB3aHHAM 110 Jari [10].

[Tin yac migpizanHs Oyp’sHIB TakMM pOOOYMM OpPraHOM Ha HHUX € Ccuja
J000BOT0O OTIOPY IPYHTY, KA CIIPUYMHIOE 1X TIEPEMIIICHHS 13 KOB3aHHSM I10 BTHYTOMY
Je3y JamM Bif 1i HOCKa JO KiHIM KOXKHOTO Kpwia. [Ipu mpoMy BHHHMKAaE JIOTHYHA
BIJILIEHTPOBA CHJIA, sIKa 30UIbIIIYE THCK Oyp’sHIB Ha BrHYTE J1€30, 110 MPUCKOPIOE X
nigpizanHsa. KpiM Toro, mo Mipi MepeMmilieHHsI MO BrHYTOMY Jie3y 13 KOB3aHHSM
Oyp’siHiB, Ha HUX 30UIBIIYETHCS THCK  JIOOOBOTO OMNOPY TIPYHTY BHACIIIOK
HEMepEepPBHOTO 3MEHIICHHS KyTa pI3aHHS Bl HOro HOCKAa 10 KIHIM  KpWI 1
30UTBIIEHHSIM OJHOYAaCHO B TOMY K HaIpsSMKY KyTa iX pO3Xuily, B pe3yJIbTaTi 40ro
MiBUIYETHCS IHTEHCUBHICTD MiJpizanHs Oyp sHiB [11] (quB. puc.).

PoOounii opran KynbTHBAaTOpa BKJIKOYAa€e CTIHKY 1, 10 $KOi 3akpimjeHa
cTpiiyacra Jyiana 2 3 KpUBOJIHIMHUM Jie3oM 3. JIe30 BUKOHAaHE MOCTIMHO BrHYTHM Bij
HOCKa 4 janu 2 A0 KiHug ii kpuia 5. [Ipu npoMy IpUCyTHE 3MEHIIIEHHS KyTa pi3aHHs
BiZl f1 10 f2, TOOTO, f1>fo.

Takox nmpucyTHe oJHOUacHE 30UIBLIECHHS B TOMY K HAaIlPSIMKY KyTa pO3XHIY
(2 y) kpun 5. KpiM Toro, MakCHMajabHHUH KyT PO3XHITY 27 MEHIIUH PI3HUII MIXK IPSIMUM
kyToM (90°) i kyToM TepTs Gyp’sHIB 3 KOB3aHHSAM I10 Jami 2:

2y =90-p, (1)
Ie @ — KyT TepTs Oyp’siHIB IO METaly, rpaji.

[lin wac poOOTHM KynbTHBAaTOpa 3 JaHUM pPOOOYUM OpraHoM Jjama 2,
HAIITOBXYIOYUCH HA Oyp’sTHU, Miapi3ae iX 13 KOB3aHHSIM 10 BIHYTOMY Jie3y 3 Kpui 5.
[Tpu 1bOMy BHHHKAE BIAIIEHTPOBA CHJIA, SIKA PA30M 13 CHIIOIO JJOOOBOTO OTOPY IPYHTY
30UTBIITyEe CHUJTy B3aeMOAii Oyp’sHIB 3 JIe30M 3, BHACHIJOK YOTO ITiIBUIYETHCS
IHTEHCHBHICTh 1X ITipi3aHHS, BHACIIAOK YOTO ITJBHINYETHCS 1 SAKICTH 0OpPOOITKY
rpyHTy. Kpim Toro, 3 mepeminieHHsM 1o Jie3y 3 Oyp’siHiB IHTEHCUBHICTH 1X MiApi3aHHS
MIABUIIYETHCS 32 PaXyHOK HEMEPEPBHOTO 3MEHINCHHS KyTa pizaHHS f janu 2 Bim 1i
Hocka 4 (f1) no kiHug kpuna 5 (f2), 3 0OTHOYACHUM 30UIBLICHHSIM KyTa iX pO3XUIy
2y. Jlng mojganpiiux ASTABHUX TOCHTIIKEHb JAHOTO PoOOYOro OpraHy BCTAHOBJICHI
HACTYIHI Jlalfa30HA 3Ha4€Hb OCHOBHUX MapaMeTpiB (Tabi.1).
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A - A (3imweno)
Ly

b - b (3dinwero)

2

Puc. 1 — Cxema po6ouoro oprany KyiIbTHBAaTOpa Iyl 0OpOOITKY IPYHTY:
1 — criiika; 2 — nana cTpiTJyacra; 3 — J1e30 KpUBOJIiHIIHE; 4 — HOCOK; 5 — KpuJja

Crnin 3a3HAYUTH, IO JJIS JOCHTIKEHb TaKOX IMOTPiOHI paglycH 3a0KpYIJICHHS
ne3a. Ane iX BH3HAUCHHsI 3aJICKUTh, SK BiJl 3HAYCHb HABEJICHMX KYTIB, TaK 1
BJIACTHBOCTEH I'PYHTIB Ta POCIIMHHHMX PEIITOK.

Ta6muus 1. JliarmazoHu BapiroBaHHS apaMeTpiB po3po0ICHOT J1au 3 KpUBOJIIHIHHAM JIE30M

3Ha4YeHHS
Hasga napamerpy [To3naueHHs —
MiHIMaJbHE MaKCHMaJbHE
Kyt po3xuny kpun 2y 90 160
KyT pizaHHst mo4aTKoBOi AUISTHKA 1 15 35
Kyt pizanns KiHIIEBOT JUISTHKU o7 5 15
BucHoBkH

3anpornoHOBaHa KOHCTPYKTHBHA CX€Ma HOBOI KYyJIbTUBATOPHOI JamH, sKa
MIABUIIYE SIKICTh OOpPOOITKY TPYHTY MIJISXOM 1HTEHCHUBHOCTI Mifpi3aHHs Oyp’sHIB.
AHani3oM KOHCTPYKIlIi BHM3HAYEHI /Alama30HU BapilOBAHHS 3HAUYYIIMX MapaMeTpiB
Jany, Kl OOTPeOyIoTh  MOJAIBIIOTO  TEOPETUYHOIO  BU3HAYCHHS — Ta
eKCIepuMeHTalbHO1 iAeHTHdIKamii. JlaHa 5ama € CHCTEMHHUM €JIEMEHTOM
PO3p00JICHOTO KYJIBTUBATOPY MUJIA CYLLIBHOTO OOPOOITKY IPYHTY.
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AHHOTALINA

COBEPHIEHCTBOBAHMUE PABOYEI'O OPT'AHA KYJIbTUBATOPA JJIsA
OBPABOTKU 3ACOPEHHBIX I1OYB

Xapuenko C. A., Tumenko U. C., ®ecenko I'. B.

B pabome npeocmasnen ananuz pabouux opearos Kyivmusamopa onsi 00pabomku
no48, KOmopbvie UMerom WUpoKoe NPUMEHEHUe 8 CEeIbCKOXO3AUCMBEHHOM NPOU3BOOCMEeE.
Ilpeonoosicen  Ho6bIIL  pabouuii  opean  KYyIbmueamopa, KOMOpbll — NoGvlulaem
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UHMEHCUBHOCb NOOPE3AHUsL COPHAKOS U, 8 YETOM, Ka4eCcmeo 00pabomKu nousbl 3a cuem
ycosepuleHcmeosanus e20 KoHcmpykyuu. Tak, 3a ocHO8y npuHam pabouuii opeau
KYIbIMUeamopa, Komopblii COCIoum u3 Cmpeibyamotii 1ansl ¢ 08yMsi KPUBOIUHEHbIMU
nezsusmu. Kaoswcooe nezsue umeem ocHymviil ompe3oK u cmenHwll y2oi packoca. 1lpu
IMOM KPUBUIHY KAIHCOO20 NIe36UsL COeNANU NOCOSHHO 602HYMOU O HOCKA anbl 00 KOHYA
Kpviaa. Taxoice ycmano8uiu HenpepvieHoe YMEHbUIEHUE KOHYA KPblld ¢ HenpepbleHbIM
YMeHbUEeHUeM Yela pe3anus U, NapaulesibHo, YeeaudeHue 8 mom Jice HanpasieHuu yaua
packoca Kpwiia. llpu 3mom MakcuManbhvlil Y20l packoca 00xceH Obimb MeHbUUUM
PA3HUYBL MENHCOY Y2TIOM NPAMBIM U Y2TIOM MPEHUSL COPHAKOB CO CKONbICeHUeM no ane. Bo
8pemMsi NoOpe3aHUs. COPHAKO8 MAKUM pabodyum OpeaHOM HA HUX 6030elcmeyem CUuild
710008020 CONPOMUBTEHUSL NOYEbL, KOMOPAsl 8bI3bIBAEH UX NePeMEUeHUe CO CKOTIbHCEHUEM
nO B0CHYMOMY J1€36Ul0 Jlanbl OM ee HOCKA 00 KOHYa Kajxcooz2o kpwlia. llpu smom
BO3HUKAEM KACAmenbHas UYeHmMpoOedxiCcHas cuia, KOmopds Yeenudusaem OdagleHue
COPHAKO08 HA 802HYMOE Jle36le, KOMOPOoe & C80I0 ouepedsb YCcKopsiem ux noopezatue. Kpome
mo2o, no mepe nepemeuieHus N0 B02HYMOMY J€36UI0 CO CKOJIbHCEHUEM COPHAKO8, HA HUX
yeenuyusaemcs 0asiieHue 10008020 CONPOMuUBIIeHUe No48bl 6C1Ie0CMBUe HEeNnpepblGHO20
VMEeHbULeHUSl Velld pe3aHusi Om e20 HOCKa 00 KOHya Kpbull. B pezynemame ue2o noewi-
uwaemcs UHMeHCUBHOCb Noope3anusi copHakos. Onpeodenienbl OUANA30HblL 8APLUPOBAHUS
napamempos pa3pabomanHol 1ansl KyIbmueamopa oisi CHIOWHOU 0OpabomKu noyebl.

Abstract

IMPROVEMENT OF THE OPERATING UNIT OF CULTIVATOR FOR
TREATING THE CLOGGED SOILS

S. Kharchenko, I. Tishchenko, G. Fesenko

Work presents the analysis of the operating units of cultivator for treating the soils,
which have wide application in the agricultural production. The new operating unit of the
cultivator, which increases the intensity of trimming of weeds and, as a whole, the quality
of working soil due to the improvement of its construction, is proposed. Thus, as the basis
Is accepted the operating unit of the cultivator, which consists of center hoe with two
curvilinear blades. Each blade has concave section and interchangeable angle of strut. In
this case, curvature of each blade they made constantly concave from the nose sweep to the
wing tip. Also established the continuous decrease of wing tip with the continuous decrease
of cutting angle and, in parallel, an increase in the same direction of the angle of the strut
of wing. In this case the maximum angle of strut must be smaller the difference between the
angle straight line and angle of the friction of weeds with the slip along the sweep. During
the trimming of weeds by such operating unit on its acts the drag of soil, which causes its
displacement with the slip along the concave blade of sweep from its nose to the end of each
wing. In this case appears the tangential centrifugal force, which increases the pressure of
weeds on the concave blade, which in turn accelerates its trimming. Furthermore, in
proportion to displacement for concave blade with the slip of weeds, on its increases the
pressure the drag of soil as a result of the continuous decrease of cutting angle from its nose
to the wing tip. As a result of what the intensity of trimming of weeds rises. The ranges of
variation of significant parameters of cultivator developed sweep for the continuous
working of soil are determined.
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