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ot TA MOJAEPHI3ZALISL POBOYUX OPTAHIB 3HAPSIb
JJISsI HOBEPXHEBOI'O OBPOBITKY I'PYHTY

B cmammi nposedeni meopemuuri 1 npaxmuiHi 00CII0NCEHHs w000 ICHYIOUUX POOOYUX OPeaHie 3HAPAOL 0s NOBEPXHe-
6020 0OPOOIMKY 2pyHINY Ma 3aNPONOHOBAHA IX MOOEPHI3aYis, 3 MEMOI0 NOKPAUJeHHS AKOCMI 0OPOOIMKY epYHMY | 3MEHIUEHHS.
eHepeosUmMpam Ha GUKOHAHHS MEXHONO2IUHUX onepayil. B pesynbmami ukonanux 00ciioxcenb namu 0yno 6Cmano8ieHo, o
iCHYIOmb Pi3HI KOHCMPYKYIT pOOOYUX OpeaHié MauiuH i 3Hapsiob 05l NOBEPXHEB020 0OPOOIMKY epYHIY MaKi, AK cmpiiuacmi
Janyu ma OUCKU, WO € NACUBHUMU POOOYUMY OP2AHAMU Ul MAIOMb PO HeOONIKI, a came 3aNUNAHHS 2PYHIMOM, He NOBHICIO
niopizanns 6yp anie mowo. Kpim yboeo 6oHu He 306cim 3a0e3neuyons aepOMexHiuHi guMo2u BUKOHAHHS 0AHO20 8UQY POOIM.
Kpawi noxasnuxu pobomu maroms Kinbyegi poboyi opeanu 3 NACUGHUM MA AKMUBHUM NPU0OOM. 3a pe3yrbmamamiu 0ocii-
09iceHb BUBHAUEHO, WO 0N CHADIILHO20 BUKOHAHHS NOBEPXHEB020 00POOIMKY 2PYHIMY 6e3 3aNUNAHHS 2PYHIMOM POOOUUX OP2aHiE
ma Kpaujoeo snuujents Oyp sanis, ix KOHCmpyKkyis mae oymu y 6uensioi pomayitinux poooyux opeaie 3 aKmugHUM NPUBOOOM.
3anponoHosana MoOepHIi3ayis pobOYUX Opeanis, sIKA NONALAE 8 MOMY, WO BOHU MAIOMb MAMU YOPMY Kilbyeaux pobouux opeanie
3 NOOLIOM CYYITbHORO PI3ATIbHOO NONOWMHA HA OKPeMi Hacmuty ma nogopon ix nio Kymom 00 oci obepmansi. JJocnionceHHsmu
BCMAHOBIEHO, U0 NPONOHOBAHI POOOYI Op2aHl 3HAPAL 0718 NOBEPXHEB020 0OPOOIMKY SPYHNLY, 8 MAKOMY 8ULIAOI NPAKMUYHO He
3abusalomucs i He 3anumaloms o2pixis. Ilepesazoio 0ano2o mexHiuHo20 piwenHs € me, Wo OKPiM YCb020 3A3HAUEH020, 3d 00NO-
MO2010 3aNPONOHOBAHOT KOHCIPYKYIT POOOUUX 0P2aHI8 3SMEHULYEMbCA IX MAL0BULL ONIP MA 80HU NOBHICHIIO NIOPI3arOmb OYp "SHU.
Busnaueno, wjo nepchexmusnum HanpsamKomM po3gumky IpyHmoo6poOHOi mexHiKu € 3acmocy8ants Mauwlut i 3Hapaob, 0b1aona-
HUX POMAYIUHUMU POOOYUMU OPeAHAMY 3 AKMUBHUM HPUBOOOM O NIOBUUEHHSL IKOCHE NOBEPXHEB020 00PODIMKY IPYHNLY, WO
8I0N0BIOAE BCMAHOBIEHUM ACPOMEXHIUHUM BUMOSAM.

Kntouosi cinoBa: poboui opearu, 3Haps00s, nosepxHesuti 0OpobImMoK epyHmy, mexHon0iuni onepayii, pomayitini poboui
opaami, aKmuHUll NPUGIo, eHepPeOEMHICID.

Kutkovetska T. O. Inspection and modernization of working bodies tool for surface treatment of soil

The article conducts theoretical and practical research on the existing working bodies of tools for surface tillage
and proposes their modernization in order to improve the quality of tillage and reduce energy consumption for performing
technological operations. As a result of the research we conducted, we found that there are different designs of working parts of
machines and tools for surface tillage, such as arrow-shaped tines and discs, which are passive working parts and have a number
of disadvantages, namely, soil sticking, incomplete cutting of weeds, etc. In addition, they do not fully meet the agrotechnical
requirements for performing this type of work. The best performance is achieved by annular working bodies with passive and
active drives. According to the results of the research, it was determined that for stable performance of surface tillage without soil
clogging of the working elements and better destruction of weeds, their design should be in the form of rotary working elements
with an active drive. A modernization of the working elements is proposed, which consists in their having the form of ring working
elements with the division of the continuous cutting blade into separate parts and their rotation at an angle to the axis of rotation.
Research has shown that the proposed working bodies of tools for surface tillage practically do not clog in this form and do
not leave any defects. The advantage of this technical solution is that, in addition to all of the above, the proposed design of the
working elements reduces their traction resistance and they completely cut the weeds. It has been determined that a promising
direction in the development of soil cultivation equipment is the use of machines and tools equipped with rotary working bodies
with an active drive to improve the quality of surface tillage, which meets the established agrotechnical requirements.

Key words: working bodies, instrument, surface tillage, technological operations, rotary working bodies, active drive,
energy intensity.

IMocTranoBka npodJemu. [ToBepxueBuii 00poOITOK IPyHTY — 1€ 00pOOITOK Ha TITMOKUHY He Oinble 8§ cM pi3-
HUMU IPYHTOOOPOOHUMH arperatamu 3 METOI0 HOro po3MyllyBaHHs, KPUIICHHS, 3HUILEHHs Oyp’ aHIB Ta BUPIBHIO-
BaHHS MOBepxHi noss [7].

Ha cporomni mpu BHpPOIIYyBaHHI CITbCHKOTOCIIONAPCHKUX KYIBTYp, IMEPEANOCIBHUI 0OpOOITOK IPyHTY
y 60poTh0i1 3 Oyp’ssHAMU 3/IHCHIOETHCST HAYACTIIE 3HAPSIAMY 13 CTPLTYACTHMU poOOYMMH opraHamu. Bimgomo,
0 B YMOBax MiJIBHIIEHOT BOJIOTOCTI CTPITYACTi poOOYi OPraHU CXHIIbHI JIO 3aJUIaHHS TPYHTOM Ta OOBOJIKAHHS
POCIMHHIMH PEIITKAMH.
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I'pynT006pO6OHI 3HAPSAS, 3a0€3MMeUeH] AMCKOBUMH POOOUYNMH OpraHaMH Mparie3/aTHi Ha OUIbII BOJIOTHX, 3aC-
MI4EHHX IPyHTaX, IPH LIbOMY HE 3a0MBAIOTHCS MPH POOOTI HA MOMAX 3 BUCOKOIO CTEPHEI0. AJle, 3aCTOCYBaHHS 3Ha-
PAAb 3 TAKUMH POOOYHMMH OpraHaMu He 3a0e3Meuy0Th HeOOX1IHY AKICTh MPU BUKOHAHHI TEXHOJIOTTYHHUX OMNeparii.

MogepHizanisi KiIbLIeBUX pOOOYMX OPTaHiB HUISXOM MOAUTY CYLUIBHOTO Pi3ajbHOTO TOJOTHA HA OKpeMi
YaCTHHU Ta IIOBOPOT IX MiJ KyTOM II0 OCi 00epTaHHsl, 3a0e31euy€e YMOBH JJIs CTA0UTLHOTO BUKOHAHHS [TOBEPXHEBOTO
00pOoOITKY IpyHTY 0€3 IX 3aiumaHHs. Y 3B 53Ky 13 HABSJCHOIO BUIIE IIPOOJIEMOIO TeMa IO CITIPKCHHS € aKTYalbHOIO.

AHaJi3 ocTaHHIX JocCHizKeHb i myomikamiii. J{ocimipkeHHIME 00 KOHCTPYKIIiH poO0YMX OpraHiB 3Ha-
PAIB IS TOBEPXHEBOTO 00pOOITKY IpyHTY 3aiimanucs pisHi Haykosii: 0. 1. 'aina [2, c. 56], C. M. I'pymenbkuii
[2, c. 51], I. M. Mymenuk [2, c. 53], FO. M. bimuk [4, c. 82], B. O. I'epacumenko [4, c. 85], C. M. 3aMoiicbkuii
[4, c. 85], M. B. Jlyk’siHtok [4, c. 84], M. A. XXmypenxko [12, c. 90], I. B. ®@ecenxko [12, c. 93] Ta iH. OxHak, Ha
CBOTOJIHI, III¢ iICHYIOTh HEBUPIIIEH] TpoOIeMH BiTHOCHO iX Oy/10BU Ta 3a0e3MeIeHHs MiABUIIEHHS SIKOCTI 00pOOiTKY
TPYHTY B Pi3HHX YMOBax.

Merta crarTi. MeTor0 CTaTTi € BUKOHAHHS JOCIiIXKEHHS BITHOCHO OINISIAY Ta MOJEpHi3allii poOo4urx opraHis
3HAPSIb JJIs IOBEPXHEBOTO 00POOITKY FPYHTY 3 LU0 3a0€3MeUeHHS TiABUILEHHS SKOCTI BUKOHAHHS TEXHOJIOT1Y-
HUX OIlepalliif Ta 3MEHILIEHHS €HEPrOEMHOCTI 3HAPAb.

Buxian ocHoBHOro MmarepiaJy. [Ipu BUpoIyBaHHi C1IbCHKOTOCTIONAPCHKUX KYABTYP U1l BAKOHAHHS TEXHO-
JIOTTYHUX Omepaliil MoBepXHEBOr0 00POOITKY IPYHTY 3aCTOCOBYIOTHCS MAllIMHU M 3HApSAAS, SKi 00IaiHaH] TaCUB-
HUMH POOOYHMMH OpraHaMHU, IO 3AIHCHIOITH MPSMOIIHIHHO MOCTYMaIbHUHA PyX Ta POTAlliifHI poO0Yi OpraHu, sKi
BHKOHYIOTh OJJHOYACHO NOCTYHAJBHHUN Ta obepranmpHuid pyx. Kimacudikamis pododnx opraHiB AJs MOBEPXHEBOTO
00poOITKY TPYHTY HaBejieHa Ha puc. 1 [3].
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Puc. 1. Knacucikanuis poOounx opraHiB 1yisi TOBEPXHEBOTO 0OpPOOITKY IPYHTY

SIk 3a3HauaNOCs BUIIE, IEPEANIOCIBHINA 00POOITOK IPyHTY ISt 60pOTHOH 13 Oyp’ STHAMU 3MIHCHIOETHCS B O171b-
I Mipi 3HAPSIIASIME, 00JIaAHAHUMH CTPITYACTUMH POOOIMMH OpraHaMH. AJie, BpaXOBYIOUH PO3TAIIyBaHHS KOpe-
HiB Oyp’sIHIB y I'PyHTI, He0OXiqHa IMHOMHA 00p0o06iTKy Mae OyTu Ha 3—5 cM, B TOM 4ac, K 3HapSAA i3 CTPLTIACTUMHU
poOounMu opraHaMu MpaiTh Ha ouHy 8—10 cm [13, ¢. 45; 1, ¢. 226]. 1o Toro x cTpingacti pododi opraHu
HiApi3aroTh Oyp’sIHU JIUIIE 3BEPXY, 3aIMIIAI0UN KOPIHHS B IIapi TPYHTY, IPU [[bOMY IPYOKUBAHHS Oyp’ SHIB CTaHO-
BUTH Omu3bK0 10-12 %. Yepes 3a3HaueHuii HEAOMIK cTpltyacTi pododi opranu He 3a0e3MevyI0Th HaJIeKHOTO sSKic-
HOTo 0OPOOITKY TPYHTY 1 HE 3/[aTHI 3HUIIUTH KOPIHHS Oyp’siHIB HA HEBEIUKIN MTHOUHI.

B ymoBax migBHIICHOT BOJIOTOCTI IPYHTY, CTPLITIACTi poO0Yi OpraHu CXHJIbHI 10 3aJTUIIAHHS IPYHTOM, 8 TAKOX
OOBOTIKaHHS POCITHHHUMH PEIITKAMH, 1 TAKIM YHHOM 3pOCTaHHS TATOBOTO ONOpPY. BHACTIIOK IFOTO TpaKTOpH ITpa-
IIOIOTH 3 BEJMKUM OyKCYBaHHSIM, TaK sSIK TPYHT, Y BECHSIHUH Iepioll 3HAXOMUTHCS y BOJIOTOMY CTaHi Ta Ma€ MOraHi
3YiITHI BIACTUBOCTI.

OpHak, crpirgacti poOodi opraHu J00pe CIpaBISIOThCS 13 3aBIaHHSIM BIJIHOCHO CTBOPEHHSI BHUPIBHSHOTO
Ta yIIiTbHEHOTo JHA GOpO3HM. IX Jie3a NexaTh B OJHIM TIIOMIMHI, a MOCTyManbHUI pyX 3abe3nedye OTpUMaHHs
piBHOTO JHa GOpo3HU. [lopsa 3 MMM, B MEPCIEKTUBI 3aTUINAIOTHCS MUTAHHS, TIOB’s3aH] 3 MiIBUIICHHSAM SKOCTI
ICHYIOUHMX arpOTEXHIYHIX BUMOT II[OI0 BUKOHAHHS POOIT I'PyHTOOOPOOHNMH 3HAPSATSIMH.

3Hapanns, sSKi o0nagHaHI AUCKOBUMH pOOOYMMH OpraHaMH, 30KpeMa JyIIMIBHUKH, MAIOTh PsJ IepeBar 1o
BIJTHOILIEHHIO J0 3HAPSIb 13 CTPIIUACTUMH POOOUMMHU OpraHaMy. BoHU iHTEHCHBHIIIE BIUTMBAIOTh Ha BEPXHIH mmIap
IPYHTY, 110 3a0€3MeuyloTh MOBHE 3HUIICHHS Oyp’sHiB. [IpoTe, OCHOBHUM HENOIIKOM JIyIIUIbHUKA BBAXKAETHCS
00epTaHHs IPYHTY, 1110 TPU3BOAUTH 10 BUIIAPOBYBAHHS I'PYHTOBOI BOJIOTU (BUCYLIYBaHHS IPYHTY), IPU L[bOMY BiH
3aknanae 1o 50-60 % crepHi Bchoro 3a oquH npoxin arperary [11, c. 35].

Arperary, sKi 00J1aIHaH] KiJbIIEBUMH POOOYMMH OpraHaMH MalOTh TIepeBard B MOPIBHAHHI 3 BUILEC 3a3Haue-
HUMU 3HapsIsIMA. OCHOBHOIO ITEPEBAror0 KUTbIEBUX pOOOYHX OPTaHiB € 3IaTHICTh BUPUBATH Ta YKIIAAATH Oyp’ STHH
Ha TIOBEPXHIO IIOJNIS, THM CaMHM, BUKIIOYAIOUH X TPIDKUBAHHS, IO TPHHIIUIIOBO BiAPI3HAETHCS BiJ MPOIECY
pOOOTH CTPITYACTUX Ta TUCKOBUX POOOYMX OPraHiB, sKi JIMIIE 3/1aTHI nepepizatu ix [14, 15]. Tomy, ocobnuBicTO
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MoAI0HNX pOOOYNX OpPraHiB BBAXKAE€THCS TON (aKT, 10 BOHU MIPAKTHYHO HE 3a0MBAIOTHCA 1 HE 3aJIMIIAIOTH OTPIXiB,
KpiM yCbOTO 3a3HaYE€HOT0 MAOTh HU3bKHI MUTOMUM OIip Ta MPAKTUYHO MOBHICTIO Mipi3atoTh Oyp’stau [7, 10].

ITopsn i3 mepeBaramu BKa3zaHHX pOOOYMX OpraHiB BapTO 3a3HAYMTH M HEMOJNIKH, 1€ Te, 0 Ha polOouiit
MOBEPXHI KUTBIEBUX pOOOYUX OpPraHiB 3 MAaCUBHUM IPUBOJIOM BiJICYTHE KOB3aHHS IPYHTY, 11O IPU3BOAUTH A0 GOp-
MyBaHHS I'PYHTOBUX YTBOPEHb 1 TAKUM YHMHOM, HOTIPLICHHS SKOCTI OOPOOITKY I'PYHTY Ta MiJBUILIEHHS TATOBOTO
oropy. Kpari mokasHUKH poOOTH MarOTh KiJIbIIEBI POOOUI OpraHu 3 aKTHBHUM MPUBOAOM. JlocmiuKeHHIME hopMy-
BaHHS IPYHTY Ha IMOBEPXHI POTAIITHUX poOOYMX OpraHiB 3aiiManucs pi3Hi HayKoBIl [4, c. 82; 8].

OTXe, 3 METOI TIJBHIICHHS SKOCTI MEPEIIOoCiBHOIO 0OpPOOITKY TPYHTY HAMHU 3alpOIIOHOBAHO 3HAPSIS
3 aKTUBHUM IPUBOZIOM POTAIIHHUX pOOOYMX OPTaHiB JJisl TOBEPXHEBOTO 00po0iTKy IpyHTY (PHC. 2).

[TpomonoBane 3HAPSAIS 3MaTHE 3HAITYBATH 10 97 % Oyp’sHiB i 3a0e3meuyBaTu KPUIISHHS TPYHTY B MEXax
81 %. Ilicms mpoxomy 3HApAAIS TPEOCHNCTICTH TIOBEPXHI MO HE TEPEBHIIYE 2,5-3 cM, TIPH IIbOMY 30epiraeThCst
Ha moBepxHi nonst 70 % POCIMHHMX PEIITOK. AKTUBHHMI HPHUBIA KiJTBLIEBUX POOOUYMX OPraHiB MOKPAIIYE SIKICTh
MePEeANOCiBHOTO 00po0iTKy IpyHTY [3].

Puc. 2. Arperar 3 akTUBHUM ITPUBOAOM KUTBLIEBHX POOOUYHMX OpraHiB

Po3pobrenuii porariiinuii po6ounii OpraH 3 aKTUBHUM MPHUBOJOM CKJIAJIAEThCS 3 MATOUYMHU [, 0 SIKOT Kpi-
IISIThCA cnuii 2 3 pizajJbHUMU HOXaMu 3 (puc. 3) [6, c. 243].

PoGounii opran o0epTaeTbcst HABKOJIO OCi /-/, BIAXMIICHOT Bl MONepedHoT ITONMHH Ha KYT aTakH 3 3 KyTOBOIO
MBUAKICTIO . Pi3anbHi HOXI, 110 MarOTh (JOPMY YACTHUHHU elirca, 1Jis 3a0e3redeHHs NOoCTIHHOT IIMOMHN 00pOOITKY
IPYHTY, BiAXuIeHi Big oci o0epranus /-/ Ha KyT o [5, c. 60]. PizanbHi kpal HOXIB 30iraroTbcs 3 MOBEPXHEO LUJIiH-
Ipa 3 JiaMeTpoM, PIBHUM JdiaMeTpy KUTBLEBOrO poOOYoro opraHy. Take BUKOHAHHS POOHUTH OUIBII JOCKOHATIHM
B33a€EMOJIIF0 pOOOYOro OpraHy 3 IPYHTOM, 3 TOUKHU 30py 3a0e3MeucHHs KOB3aHHS IPYHTY IO IMOBEPXHIX pi3aIbHUX
HOXIB, 100 YHUKHYTH TOTIPIICHHS SKOCTI 00pOOITKY IpyHTY. BCTaHOBIICHHS pi3albHUX HOXKIB Ha KYT OL IO3BOJISIE
YHUKHYTH (hOpMYBaHHS IPYHTOBOI MPOCBITY Ha iX MOBEpXHi. BekTop V' xapakTepusye MOCTyNalbHY MIBHAKICTH
pyxy poboyoro oprany [3].

TexHoIOTIYHA OTIepallis 00POOITKY IPYHTY POTAI[ITHUM pOOOYHM OPTraHOM 31HCHIOETHCSI HACTYITHUM YHHOM.
PoGoui opranu 30uparoThbes B Oarapero, BCTAHOBIIOIOTHCS B OJIMH PSAI IMiJT KyTOM aTakH 3 1 MPUBOASTHCS B IO Bij
BBII tpaxropa. 3aruOmioounch y IpyHT Ha 3aJaHy IMHOMHY poOodnii opraH, 3AifiCHIOE HOT0 po3MynIyBaHHS,
napanenbHo Mifpi3aodn Oyp’ sHU i BUHOCSUH 1X Ha MIOBEPXHIO MOJIS, Ta BUPIBHIOBAHHS MOBEPXHI Mo [6, c. 244].

JocnimkeHHsIMA HAyKOBIIIB BCTAHOBJICHO, 1[0 3aCTOCYBaHHS TaKUX pOOOYMX OpPraHiB Ha ONepalisx MoBepX-
HEBOro 00poOITKY IPYHTY 03BOJISIE 3SHU3UTH BUTPATH MOTYKHOCTI Ha 14—16 % NOPIBHAHO 3 IHIIMMU HaBelEHUMHU
pobounmu opranamu. [IuToMi BUTpaTH IMOTYKHOCTI HA BUKOHAHHS TEXHOJIOTIYHOI Omepallii HOBEpXHEBOrO 00po-
OiTKy TpyHTY MiHIMaJbHI IpU KiHeMaTnaHOMY mapamertpi # = 1,14...1,21 i kyri araku 40° [5, c¢. 76]. JopxuHa
Oarapei poTanifHuX poOOUNX OopraHiB Mae OyTH He MeHIe 1,6 M. 3a HaBeICHHX MMapaMeTPiB KOHCTPYKIIii poOoInx
OpraHiB MPOIMIOHOBAHOTO 3HAPSJIA MiIBUIIYETHCS SIKICTh 00POOITKY TPYHTY, IO BiJTIOBIJ]a€ BCTAHOBJIICHUM arpo-
TEXHIYHHM BUMOTaM I0I0 BUKOHAHHS JJAHOT TEXHOJIOT1YHOI oreparii [3].

BucnoBku. OTxe, B pe3y/bTaTi BUKOHAHUX JIOCHI/DKEHb MU 3IIHCHWIIN OTVISIT KOHCTPYKIH poOouux opra-
HIB 3Haps/Ib JJIs TIOBEPXHEBOTO 00pOOITKY TPYHTY Ta BU3HAYEHO iX IepeBard ¥ HEJOJIIKH Ha OCHOBI YOTO HAMH
3aIPOTIOHOBAHO KOHCTPYKIIIIO 3HAPSAS 3 aKTUBHUM TIPHBOIOM POTAliHHIX pOOOYMX OpraHiB JJIS BKA3aHOTO BUIY
pobit. Ilpn boMy BU3HAUCHO, IO 3aCTOCYBAHHS KUIBIEBUX POOOYNX OPTaHiB IUIIXOM HOALTY CYIUJIBHOTO pi3aiib-
HOTO MTOJIOTHA HAa OKPEMi YaCTHHH Ta ITOBOPOT iX MiJi KyTOM JI0 0Ci 00epTaHHsI, 3a0e31euye yMOBH ISl CTabiIbHOTO
BHUKOHAHHS TIOBEPXHEBOTO 0OpOOITKY TpyHTY 0e3 ix 3amumnanHs. Kpim Toro, mpomnoHoBaHa yCTaHOBKA J103BOJHUTh
MOKPAIUTH SIKICHI TOKA3HUKK TEXHOJIOTIYHOI OIlepaliil Ta BAKOHAHHS arpOTEXHIYHUX BUMOT.

TakuM 4MHOM, HAMU BH3HAUCHO, 1[0 HHUHI MEPCICKTUBHUM HAIMPSMKOM PO3BUTKY IPYHTOOOPOOHOI TEXHIKU
JUTSL THABHIICHHS SIKOCTI TIOBEPXHEBOTO OOPOOITKY IPYHTY € 3aCTOCYBaHHS 3HAPsIb, OOJaTHAHUX POTAIiHHUMU
pobounME OpraHaMu 3 AKTUBHUM TIPHBOJIOM.
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Puc. 3. Poramiitauii po6ouuii opraH, pizajabHi HOXIi SIKOTO BUKOHAHI IO €TINTHYHIN JTiHi
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