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Hageoeno pezynomamu exchepumeHmanbHux 00Ci0NHCeHb 3HOCOCMIIKOCHI Pi3aIbHUX
efeMenmie 1an KyJlbmueamopie 6i0 Kyma y ix nocmamoeku 00 HanpsamKy pyxy. Disuunum mo-

0e08aHHAM Npoyecy 3HOULYBAHHS 3PA3KIE PI3aNbHUX eleMeHmi8 1an 8 Kpy2080My KaHali Ol
8UNPODOYBAHHS IPYHMOOOPOOHUX POOOUUX Op2aHie 008edeHd OOYLIbHICMb 8PAXYB8AHHA OOCi-
021CYB8AHO20 NApamempa npu po3pooyi HOBUX MA YOOCKOHALEHHI ICHYIOUUX [PYHMOOOPOOHUX
pobouux opeamie 0ns 3a0e3neyenHs 30epedceHHs: BUXIOHUX 2eOMEeMPUUHUX XAPAKMEPUCUK
npu 3HOULYBAHHI NOBEPXOHb, WO KOHMAKMYIOMb 3 AOPA3USHUM cepedosuwjem pyumy. Bema-
HOBIEHO, WO 3HAYEHHS 3HOCY DI3ANbHUX eleMeHmi 1an KyJIbmueamopie 3a Hanpayio8aHHAM
3pocmac i3 30iNbUWeHHAM Kyma y 6 iIHmepeani 3MiHy PayioHaNbHUX 3HAUEHb Yb0O20 NOKAZHUKA.

3oxpema 6cmano8neHo, w0 MIHIMANbHUL WIISAX MEPM, WO 3YMOBIIOE OOCACHEHHS 2PAHUYHO20
3HAYeHHsl 3HOCY NO MOBWUHI 1e3a, ske dopientoe Imm, cknaoae 180 km. [Llnsax mepms 0o epa-
HUYHO20 3HAYEHHS 3HOCY 30inbuLyemocs i3 30inbwennam kyma y. Tak npu y=80° snauenns

Ybo2o nokasHuka cmanosums S=280 km. Ananociuna 3aKOHOMIPHICMb 30L1bUEHHS 3HAYEHHS.
BeUYUHU 3HOCY 810 WLTIAXY MePMs CROCMepPieaemvCsl i 3a 6a208uUm noxkasnukom. Ompumani pe-
3yIbmamu 6Ka3yomsv HA pi3Hy IHMEHCUBHICMb 3HOWLYB8AHHS Jle3d Janu y 6UNaoKy 6UKOHAHHS
1020 i3 3MIHHUM KymoMm po3xuny. Ilepcnekmugnum nanpsamkom 3abe3neyeHus pieHoCmitikocmi
3HOWLYBAHHS MAKUX POOOUUX Op2aHi6 Npu eKCniyamayii € 3acmocy8amnHs CyyacHux memoois
JIOKANILHO20 3MIYHEHHs N0 00BIHCUHI PI3AIbHUX eleMeHmi8 1an KYIbmusamopis.

Knrouoei cnosa: nanu Kynemueamopis, Kym po3xuny, ¢popma nesa, inmeHCUgHicms 3HO-
WYBAHHA, (YOPMOYMBOPEHHS, PI3ANbHI eeMeHmU, WIAX Mepms.

IocTanoBka npodJjemMu. TexHIYHUHN PIBEHD CLITHCHKOTOCTIONAPCHKUX MAITUH CYTTEBO
3aJISKUTH BiJl HAIHHOCTI Ta TEPMiHY CIIy:KOM poOouHX opradiB. B HalOinbmIii Mipi 1€ BiiHO-
CUTBCS 10 IeTaliel IPYHTOOOPOOHUX MAIIINH, /ISl SIKHX MPUTaMaHHUM € BUCOKA IHTEHCHUBHICTD
3HOIIyBaHHA. Ha cbOrosiHi TeXHIYHUNA PiBEHb IPYHTOOOPOOHHMX MAIllMH BU3HAYAETHCS TEXHIY-
HHUM pIBHEM iX poOo4mx opraHiB. BpaxoByrouu cydacHi TEHIEHIIT IO MMiIBUIICHHS IIBUIKOCTI
00poOITKY IPYHTY, 6€3YMOBHO, 11€ MPUBOIUTH 110 iHTeHCU DiKaLii mponecy 3HomryBaHHa. Oco-
OJIMBO TOCTPUMHU NMUTAHHS 3HOITYBaHHS IMOCTAIOTh JI0 pOOOYUX OpraHiB IPYHTOOOPOOHUX Ma-
IIMH, B TOMY YKCII ¥ JIall KyJIbTUBATOPIB AJIsI MIKPSTHOTO 1 CYIL[UILHOTO OOPOOITKY IPYHTY.

['omoBHOIO BHMOTOIO /0 pOOOTH KYyJIbTUBATOPHUX Jam € 3a0e3medeHHs SKICHOTO
BUKOHAHHSA TEXHOJIOT1YHOTO MpOLEeCY MpH MiHIMaJbHUX eHeproBurparax. Lli mokasHuUKH
3aJIeKaTh Bl TMapaMETPiB TPYHTOPLKYUUX E€JIEMEHTIB, IO 3MIHIOIOTHCA MpH POOOTI Jiam
BHACIIIJIOK iX 3HOIIyBaHHA. [IpoGiiema moisirae B TOMy, IO KpiM OCHOBHOTO HMpPHU3HAYECHHS
poOoUYMX OpraHiB KyJIbTUBATOPIB — MIAPI3aHHS POCIUH Oyp’sIHIB Ta PUXJICHHS ITOBEPXHEBOTO
1apy IPYHTY, IOCTAIOTh MUTAHHS 1X JOBTOBIYHOCTI, 1110 BU3HAYAETHCS 30€PEIKEHHIM BUX1THUX
XapakTEePUCTHUK (POopMU pOOOYUX OpraHiB, Ta EHEPrOEMHOCTI BUKOHAHHS TEXHOJIOTTYHOTO
pOIIECy.
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AmHaJi3 gociaiakens i myoJaikanii. J{ocnikeHHs B HAPSAMKY ITiIBUIIIEHHS e()eKTHUB-
HOCT1 poOOUYMX OpraHiB KyJIbTHBATOPIB BKAa3ylOTh Ha JOLIIBHICTh YAOCKOHAJIIEHHS JIe3a Jlall Ta
palioHaJILHUX NapaMeTpiB pyxy B IpyHTOBoMYy cepenoBuili [1,2,3,4,5]. 3aranpHumM Ui Lux
HayKOBHX JIOCIIPKEHb € MPUHIMIIOBO HOBUM MIAX1J 10 MPOEKTYBaHHSI POOOYMX MOBEPXOHBb
Jarm, 110 MaloTh BIAMIHHY Bifl cepiiHux ¢opmy ne3a. B [6] 3anpornoHoBaHO mapameTpUyHHMA
METO/I MPOEKTYBAHHSI KYJIbTUBATOPHUX JIAll 3 KPUBOIIHIHHUM JIE30M, 1110 3a0e31euye BUCOKUMA
CTYMiHb CAMOOYMIIICHHS BiJl IPYHTY 1 pociiuH Oyp’sHiB. Po60oui opranu KyJabTHBATOpPIB 3 KpU-
BOJIIHIHHOIO ()OPMOIO Jie3a PO3pOo0IICH] TaKOK TMPOBITHUMH 3apyOikHuME (ipmamu: «Casey,
«Wil-Rich», «JohnDeer» Ta in. [7]. B [8] 3anmponoHoBaHO KOHCTPYKIIIIO JanH i3 3MiHHUM Ky-
TOM PO3XMWIIY Ta y3arajbHEHO 1CHY04l (JOpMU Ji€3 KYIbTUBATOPHUX JIaM, sIKI MOXKHA MpejacTa-
BUTH 32 CIPOLIEHUMHU BapiaHTaMH, BUXOJMYU 3 IX OCHOBHOI'O KOHCTPYKTHUBHOTO IapaMmeTpy —
KyTa PO3XHJIy Pi3aIbHUX €IEMEHTIB ¥ (puc.l).

Puc. 1 — Bapiantu ¢opmu J1e3a KyJbTHBATOPHHX JIAM:
1_}/=COHSt;2_7/1 >72;3_7/1<7/2;4_7/1 <V2>7;3

AHati3 BIJOMUX JOCIIPKEHb BKa3ye Ha JOLUIIbHICTh BpaXyBaHHS KyTa pO3XMITY pi3allb-
HMX €JIEMEHTIB ¥ IpH (POPMOYTBOPEHHI JIaly, BUXOAAYU TUIBKH 13 BUMOT (DyHKIUIH npu3Ha-

uennd. [Ipy npoMy BiICYTHI pe3ynbTaTu €KCIEPUMEHTAIBHUX JOCIIKEHb BIUIMBY KyTa ¥ —

KyTa TIOCTAaHOBKHU Pi3aJIbHUX €JIEMEHTIB JIall 0 HANpPSIMKY PyXy, Ha IHTEHCHBHICTh 1X 3HOIIY-
BaHHS B PeaJbHO MOKJIMBOMY IHTEpBaJli 3MiHU 3HAYECHHS IIHOTO MMapameTpa. 3riIHO PEKOMEH-
nanii [9] KyT po3xuity Jan KyJIbTHBAaTOPiB, B 3aJIS)KHOCTI B/l TUIY I'PYHTIB, MOXKE 3MIHIOBAaTHCS
B Mexax Big 50° mo 80°. € momiapHUM JOCHIIUTHA BIUIMB I[HOr'O ITIOKA3HUKA HA IHTEHCHUBHICTD
3HOIIYBAaHHS Pi3aJIbHUX €JIEMEHTIB JIaly B YChbOMY palliOHAIBHOMY 1IHTEpBaJli 3MiHHU HOTO 3HA-
YEHHS.

Merta npociigxennsi. EkcriepuMeHTaIbHUM IUISIXOM BCTAHOBHUTH BIUIMB HA IHTECHCHB-
HIiCTh 3HOIIYBAaHHsA KyTa J Pi3aJlbHUX €JIEMEHTIB Jall KyJbTHBATOPIB Ta O3HAYUTH HANPIMKH

MIJBUIICHHS 1X JOBrOBIYHOCTI MPH €KCILTyaTallii.

Metoauka gociaiaxkenb. [IpoBeieHHS TOCTIKEHHS 3A1HCHIOBAIOCS MUIIXOM (hi3uy-
HOT'O MOJIEIOBAHHS MPOLECY 3HOLITYBAaHHS PI3aJIbHUX €JIEMEHTIB JIall KyJIbTUBATOPIB PHU B3a-
€MOJIT 3 TPYHTOBHM aOpa3MBHUM CEpPEJIOBUILNEM B PO3POOIICHOMY KPYrOBOMY CTEHJII JJISl BH-
poOyBaHHS IPYHTOOOPOOHHUX pOOOUYNX OpraHiB (pHC.2).

B sixocTi mocmimHUX 3pa3kiB BUKOPHCTAHO TUTACTUHU, 110 BUKOHAHI 3 crami 650, ski
MaloTh Taki XapakTepucTuku: nosxuna — 0,10 m; mupuna - 0,03 Mm; ToBmmua — 0,006 M; KyT
3aroctproBanHs ¢=30° ta rimbunHa 00podiTky 4#=0,09 M. ExcriepuMeHTH IPOBOIMIN TIPH TTOC-
TiHINA mBUAKOCTI pyxy V=1,0 m/c.
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a 0

Puc. 2 — Kpyrosuii crenj 1Jisi BUIPOOyBaHHsI IDYHTO00p0o0OHHMX podounx opraunis[10]:
a) — 3araJibHMii BUJ; 0) — KOHCTPYKTHBHA cXeMa:
(ir.1 — Bua 300Ky; ¢ir.2 — Bug 3Bepxy:
1 - pama; 2 — rpyHTOBHI KaHal; 3 — qocaiAnuii podoumii opran; 4 — HanpsiMHa; S — BUXiAHAH BaJ;
6 — YUIIILHIOIOYH I KAaTOK; 7 — eJIeKTPOABUTYH; 8 — HanpsiMHi; 9 — BapiaTop; 10 — peaykTop

B sikocTi abpa3suBHOIO cepelloBHIa BUKOPUCTOBYBAIM KBAapLIOBUIl MICOK BOJIOTICTIO
W=5-7%. 3pa3ku BCTAaHOBJIIOBAJIM HA HANPsIMHI 4 cTeHAy (prc.2), 0 J03BOJISIE€ OTPUMATH 3a-
JTaHUN KYT KpUIIeHHs f=28°. BUMiproBaHHS cepeIHbOr0 3HAUEHH 3HOCY Jie3a IOCIIAHUX 3pa-
3KiB MTPOBOJIMIIA B KOHTPOJIBHUX TOYKaX B IT’SITHKPATHii OBTOpIOBaHOCTI. BuMiproBaHHs Be-
JIMYUHY 3HOCY 3pa3KiB MPOBOAMIM 3 BUKOPUCTAHHSAM €JIEKTPOHHOTO IITAHICHIUPKYIS MapKu
INTERTOOL MT-3006 - TounicTh BUMiproBauHs j0 0,01 MM, BaroBuii 3HOC - 3a JJOIIOMOTOIO
BarACS-GW 15 3 TouHicTiO BUMipioBaHHs 70 0,5 I' 3 HOJANBIIOK CTATUCTHYHOIO 00POOKOIO
pe3yabTariB BUlipoOyBanb Ha [1K.

Pe3yabTaT gociaigxeHHs. Pe3ynabratu 1ociiikeHb MpeacTaBieHl Ha puc.3. AHami3
OJIEPIKAHMX PE3YNILTATIB BKA3y€ Ha CyTTEBUH BIUIMB KyTa ) Ha 3HOCOCTIMKICTh HOCIITHUX 3pa-

3KiB pi3aJIbHUX €JIEMEHTIB. Taka BiJIMIHHICTh B 3HAYCHHSX 3HOCY CHOCTEPITaeThCs K JUIS Ji-
HIHHOT XapaKTEePUCTUKH 3HOCY (puc.3,a) Tak i Ui 3HAYEHHS BAarOBOT'0 3HOCY 3pa3kiB (puc.3,0).
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Puc. 3 — 3anexuicTh 3Ha4YeHHS 3HOCY Pi3aJIbLHUX eJIeMEHTIB J1all KyJbTHBATOPIB Bil ILIAXY TepTs BeJIHYHHH KYTa v
a — Jiiniiinuii 3H0c; 6 — BaroBmii 3Hoc:

1 ¥ =50° 2-7 = 60° 3- ) =70° 4~/ = 80°

MiHIMaTBHUH DUISIX TEPTSI, 0 3yMOBIIIOE JIOCSTHEHHS TPAHUYHOTO 3HAYCHHS 3HOCY 110
TOBILMHI JIe3a, ke JopiBHIOE 1 MM, cknanae 180 kM ana 3HagenHs y=80°. Ilnax teprsa mo
TPaHUYHOTO 3HAYEHHS 3HOCY 30UIBINYETHCA i3 SMEHIIEHHAM 3Ha4eHHA KyTa ¥. Tak npu y=80°
3HAYEHHS I[HOTO MOKa3HUKA CTaHOBUTH S=280 kM. 30UTBIIICHHS BETUYMHH KyTa PO3XUITY pi3a-
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JLHUX €JIEMEHTIB JIall KyJIbTHBAaTOPiB B iHTEpBali 3Ha4eHb ¥ Bix 50° go 80° 3ymoBmoe 3poc-

TaHH JTIHIKHOTO 3HOCY MPH JOCATHEeHH] nuixy TepTs 180 kM, B cepenabomy, Ha 0,38 MM. AHa-
JIOT1YHa 3aKOHOMIPHICTbH 30UTbIIIEHHS 3HAYEHHS BEJIMUMHU 3HOCY BIJl IUISIXY TEPTSI CIIOCTEpira-
€ThCA 1 32 BATOBMM IIOKa3HUKOM. J[JIsl 03HAYEHOr0 iIHTEpBally 3MiHU KyTa ¥ BaroBHi 3HOC CKJIa-

nae 1,57 r ans BUXIAHUX XapaKTEPUCTUK IPYHTOBOTO cepeioBuina. OTpruMaHi pe3yibTaTH BKa-
3YIOTh Ha Pi3HY IHTEHCUBHICTh 3HOITYBAHHS JI€3a JIally y BUNIAAKy BUKOHAHHS MOT0 13 3MIHHUM
KyTOM po3xuity. [lepcrieKTHBHUM HanpsIMKOM 3a0€3MeUeHHs pIBHOCTIMKOCTI 3HOIIYBAHHS Ta-
KHX pOOOYMX OpraHiB MpH eKCIUTyaTallll € AOLULILHUM 3aCTOCYBaHHS Cy4aCHMX METO/IIB JIOKa-
JIBHOTO 3MIIIHEHHS pi3aJbHUX €JIEMEHTIB JIall KyJbTHBATOPIB 10 JOBXKHHI JIe3a.

TaxkuM 4MHOM, OTPUMaH1 pe3yJbTaTH AOCIIPKEHHSI BKa3yl0Th Ha Te, 1110 Ipy (opMyBaHH1
npod ko Jie3a 13 3MIHHUM KYTOM PO3XMUITY, SIKUH OXOIUTIOE BECh JOIYCTUMMI IHTE€pBAJl 3HAYEHb
JUIS Jan KyJbTUBATOPIB, IHTEHCUBHICTH 3HOIIYBAaHHS IO JIOBXKUHI Jie3a Oyne BiagMiHHOW0. Takuit
M1JIX17] 3yMOBIIIOE Pi3HY IHTEHCHBHICTh 3HOIIIYBAaHHS OKPEMHUX PI3aJIbHUX €JIEMEHTIB Jiall KyJbTH-
BaTOPIB 1, K HACIIJOK, BTPaTy MOYaTKOBOI (POpMH, 1110 3yMOBITIOE 3MEHIIIEHHS iX pecypcy. Lle €
MIEPEIYMOBOIO MOIIIYKY METOIB YIOBIIbHEHHS IHTEHCUBHOCTI 3HOIITYBaHHS Ha OKPEMUX JUISTHKAX
€32, HaITPUKIIaJ, JIOKATFHOTO 3MIIIHEHHS TBEP/IOCTUIABHUMHE MaTepiaaMu.

BucHoBkmu:

1. IlinBuieHHs: eheKTUBHOCTI pOOOTH Jlall KYJIBTUBATOPIB MOXKJIMBO 3aCTOCYBaHHSIM
3MIHHOTO KYTa pPO3XMJIY 110 JOBXKHMHI Jie3a, 1110 OXOIUTIOE BECh palllOHATbHUMN 1HTEpBaJl 3HAYCHb
[[HOTO MTOKAa3HHKA.

2. 30UIbIIEHHS BEIMYUHH KyTa ¥ PO3XMILY Pi3allbHUX €JIEMEHTIB JIall KyJIbTHBAaTOPA Bill

50° o 80° 3yMOBIIIO€ 3pocTaHHs Npu HUIAXY TepTs 180 KM JiHIKHOTO 3HOCY, B CEpEAHbOMY,
Ha 0,38 MM 1 BaroBoro — Ha 1,57 T [u1sl BUX1AHUX XapaKTEPUCTHK I'PYHTOBOTO CEPEIOBHUIIIA.

3. Ilpu BUKOpHCTaHH] JIall KyJbTHBATOPIB 13 3MIHHUM KYTOM PO3XWITY I10 JOBXKUHI Jie3a
1 30epekeHHs X M0YaTKOBOiI (POPMH € JOLUILHUM 3aCTOCYBAaHHS JIOKAJILHOTO 3MIIHEHHS pi3a-
JBHHUX €JIEMEHTIB TBEpAOCIUIABHUMH MaTepiajlaMy, 10 CIIPUATUME 30€pEKEHHIO BUX1HUX Te-
OMETPUYHUX MapaMeTpiB NP eKCIUTyaTallii.
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Summary

Kozachenko 0.V, Kadenko V.S., Shkrega O.M, Bleznyuk O. V., Makarov V.E.
Study of wear resistance of cutting elements on a circular stand

The results of experimental studies of the wear resistance of the cutting elements of
cultivators' paws from the angle of their setting to the direction of motion are presented. Phys-
ical modeling of the wear process of samples of the cutting elements of the paws in the circular
channel for testing the soil cultivating working organs has proved the expediency of taking into
account the parameter under consideration when developing new and improving the existing
soil-working tools to ensure the preservation of the initial geometric characteristics when the
surfaces contacting the abrasive soil are worn.

Keywords: cultivator paws, angle of solution, blade shape, intensity of wear, form for-
mation, cutting elements, way friction.
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