TexHiuHUIi cepBic arponpoMmcI0BOro, JiCOBOro Ta TPAHCMOPTHOI0 KOMILIEKCIB
Technical service of agriculture, forestry and transport systems ~ Ne5’ 2016

Kanenxo B.C. YIAOCKOHAJIEHHS POBOYUX OPT'AHIB
XapkiBCbKHUI HalliOHAJIBHUI TEXHIYHUI YHIBEpCH- KVYJIBTUBATOPIB KOHCTPYKTOPCBKO-

TET ClIbCbKOr0 rocroaapcTsa imeni Ilerpa Bacu-

nenka. E-mail: vova_kadenko@mail.ru TEXHOJOI'TYHUMHU METOI[AMI/I

VIAK 631.316

3anpononosano KOHCMPYKYIi pobOUUX OP2aHiE KYIbMUBAMOpI8 3 KPUBONIHIUHOIO (hOPMOIO
Ma JOKATbHUM 3MIYHEHHAM Je3d, Wo 3a0e3nedyroms nioguenHs ix eqheKmueHoCcmi npu 6UKOpU-
CMAHHI 30 NPUSHAYEHHAM MA NPU 3HOULY8AHHI POOOUUX NOBEPXOHb

Knwuogi cnoea: 3nourysanns, 006208iuHicmsb, pooouuULl Opean KyIbmusamopa, 1e30 1ani.

Beryn. CyuacHi TeXHOJIOT1i BUPOOHUIITBA CLUILCHKOIOCHOIAPCHKOT MPOAYKIIii BUMara-
I0Th PO3POOKM HOBHX POOOUYMX OpraHiB IPyHTOOOPOOHOT TEXHIKH, 110 3a0€3MeUyI0Th MOKa3-
HUKHU HAJIHHOCTI Ta arpoOTEXHIYHI BUMOTH BUKOHAHHS TEXHOJOTIYHUX TporeciB. OIHUMH 3
HaNHOUIbII NOIIUPEHUX I'PYHTOOOPOOHUX MAILIMH € KYJIbTUBATOPH JIJIsl CYLIIIBHOTO Ta MIKPSIA-
HOTO 00pOOITKY TPYHTY, SIK1 00JaqHYIOTh CTPUTYACTHMHU JlaniaMu. AHaJI3 eKCIUTyaTallii TakKuxX
po0OoUMX OpraHiB BKa3ye Ha HEBIAMOBIAHICTh X BUMOTaM JOBFOBIYHOCTI, 1110 MOJISITA€ B MOPY-
LIEHH] IKOCT1 BUKOHAHHS TEXHOJIOT'TYHOTO IIPOLECY BHACIAOK 3MIHU (popMu poOOUOi MOBEPXHI
IIpH 3HOITYBaHHI. Lle mosiICHIOETbCs B3aEMO/II€10 POOOUNX MOBEPXOHD 3 A0pa3UBHUM CEPEOBU-
1IeM 1, K HAcJiJ0K, IHTEHCUBHOIO 3MIHOIO (hopMHU poOOouuX opraHiB. TakuM 4YMHOM, MOILIYK
HOBUX KOHCTPYKTOPCHKO-TEXHOJIOTTYHUX M1AX0/1B Y CTBOPEHHI HOBUX pOOOYMX OPraHiB KyJb-
THUBATOPIB € aKTyaJIbHOIO 33J1a4€I0 CUILCHKOTOCIIOIaPCHKOr0 MAallIMHOOYAyBaHHS Y KpaiHHU.

ITocTanoBka npo6aemu. BupimenHto npo6iieMu miIBULIEHHS €PEKTUBHOCTI pOOOYNX
OprasiB KyJIbTUBATOPIB MPUCBSIUEHA 3HaYHA KUIbKICTh HAyKOBUX JochypkeHb. B [1] Teope-
TUYHO OOI'PYHTOBAHO MapaMeTpu Npoduto Jie3a pod0vYoro Oprany KyJlibTUBaTopa, 1o 3adesme-
4yIO0Th 3MeHIIEeHHs 10 30% eHepreTMUHUX BUTPAT HAa BUKOHAHHS TEXHOJIOTTYHOIO MPOILECY
MIPU TIOKPAIICHHI SAKICHUX MOKA3HHUKIB poOOTH. Y 10CKOHAIeHUH Mpodiak jie3a poOodoro op-
raty 3MeHIye ioro Tsrosuii omip y 1,25...1,32 pasu ta, y NopiBHSAHHI 13 cepiiiHuM, 3a0e3neuye
3MeHIleHHs B 1,6 pa3u 3a0uBaHHs , MOKpAIIEHHs SIKOCTI KpullleHHs B 1,3 pa3u B iHTepBai
pobouux mBuakocreit Bia 0,56 no 2,2 m/c. B [2] 3anponoHoBaHa cTpirdyacTta Jjiana 3 KpUBOJIi-
HIAHUM JIE30M, 1110 BUKOHAHO Y BUIJIA/1 KPUBOI JIiHII, KpUBU3HA AKO1 30UIbIIYETHCS BiJl IOYa-
TKY Jie3a JI0 KIHLIA, @ KyT MDK JJOTUYHOIO Ta HAlPSIMKOM PyXy 3MEHIYeTbcs Take KOHCTPYKTH-
BHE BUKOHAaHHS ()aKTHUYHO BU3HAYAE MMOCTYNOBE 3MEHIIICHHSI KyTa pO3XMJIy JIallH BiJl HOCKa JI0
KIHLS KpWJI, 10 0OYMOBIIIOE 3MEHIICHHSI IIMPUHU 3aXBaTy janu abo 30UIbIIEHHS JOBXHUHU
pi3aibHOI Kpaiiku npu 30epeXeHH] MUPUHU 3aXBaTy, a 11€ IPU3BOAUTH JI0 30UIbILIEHHS TSIO-
BOro omnopy po0Oodoro opranbl. ¥ po6oti [3] aBTOpamMu HaBEAEHO 3aKOHOMIPHOCTI CHpallio-
BaHHS IPYHTOOOPOOHUX pOOOUNX OpraHiB, 0OTOBOPIOIOTHCS METOIM 1 CITIOCOOM IMiIBUILICHHS 1X
3HOCOCTIMKOCTI. 3 OrJIsiAy Ha Cy4acHUI CTaH KOHCTPYKTOPCHKO-TEXHIYHUX PIIIEHb 3alpoIo-
HOBAHO KOHCTPYKIIiIO KyJbTHBATOPHUX JIAIl MIJBUIIEHOT 3HOCOCTIMKOCTI. [liABUIIIEHHS TOBTO-
BIYHICTbh Ta 3MEHIIECHHS EHEPrOEMHOCT1 pOOOTH KyJIbTHUBATOPHUX JIAIl P BUKOHAHHI TEXHO-
JIOTTYHOTO TMPOIIECY 3a0e3MeuyeThCsl B p0O0OYOMY OpraHi KyJIbTHBaTOpa [6] 3 JIe3aMu CUMETPH-
YHUMH MK COOO00 1 BUKOHAHUX 3 IBOX CIPSDKEHUX KPUBOJIHIMHUX AUISHOK, pi3aJibHa Kpalka
KOXHOT IUISHKY BUKOHAHA 3 JIOKAJIbHUM 3MILIHEHHSIM HIKHBOT CTOPOHU TBEPOCILIABHUM Ma-
TepiajioM y BUIJISJII KT 110 YC1M JOBKHHI Jie3a, a IO 0C1 CUMETPIi CTPUIYACTOT J1anu 3 BEPXHbOT
CTOPOHHM BUKOHAHE CMYI'OBE JIOKAJIbHE 3MII[HEHHS B1Jl HOCKA Ha BIICTaHb 'PAHUYHOTO 3HOCY.
Buxonanss Takoro npo@uito Jie3a 3 JOKaJIbHUM 3MIMHEHHSIM JIalH KyJIbTHBATOpa J103BOJISIE
30UTBIIUTH pecypc 1 3a0e3nedye ePeKT camMo3arocTpioBaHHs 3 (popMyBaHHSIM I0JOTOIOMIO-
HOTO HOCKa JIaly Ta 3y0uaTol MOBEPXHI Jie3a, 110 3yMOBIIIOE€ 3MEHIIEHHSI TATOBOIO ONOpPY Ta
MIJABUIIECHHS €()eKTUBHOCTI PUXJICHHS IPYHTY 1 IiJpi3aHHs pociauH Oyp’aHiB. Henponikom takoi
KOHCTpPYKLIi poO0YOTo opraty € pi3Ha IHTEHCUBHICTb 3HOIIYBaHHS MEPUIOi Ta IPYyroi AUISTHOK
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nanu. [4] Tak, Ha nepurii AUIAHIL, 10 (POPMYE HOCOBY YaCTUHY JIalld CIIOCTEPIraeThCsl OLIbIE
3HAYEHHS 3HOCY MOPIBHSHO 3 APYrol0 AUISTHKOIO, 32 PAXyHOK OUIBIIOT0 3HAYEHHS TUCKY IPYH-
TOBOI'O CEPEIOBUILA HA BEPXHIO IIOBEPXHIO JIAIIU

[TpoBeneHnM aHaTI30M JIITEPATypPHUX JKEPENT BCTAHOBIICHO, 1110 HANOLIBII MEPCIIEKTH-
BHUMM HaIpsMKaMmH MiABUIIEHHS JOBTOBIYHOCTI poOOYMX OpraHiB CiliJi BBaXKaTH BUKOPHC-
TaHHs MaTepialliB NiABUIIEHOT 3HOCOCTIMKOCTI, ONTUMI3al[it0 (JOPMHU JIall Ta 3aCTOCYBAHHS 3Mi-
LHEHHS JIe3a.

Merta pocJigxkeHb: MMIBULIIUTH JOBIOBIUHICTh pOOOTH KYJIbTUBATOPHUX JIAll IPU BU-
KOHaHH1 TEXHOJIOTTYHOTO MPOLIECY YAOCKOHAJIEHHIM KOHCTPYKLII poO0Yoro oprasy.

OcHoBHuii MaTepiaJ. B HanpsMKy MiBUILIEHHS TOBrOBIYHOCTI pOOOYMX OpraHiB Ky-
JBTUBATOPIB 3aIIPONIOHOBAHO HACTYIHI KOHCTPYKTUBHI piuieHHs [5]. B po3pobienomy podo-
YoMy OpraHi KyJbTHBATOpa 3 JIe3aMU CUMETPUUYHUMH MDK COOOI0 1 BUKOHAHUX 3 JIBOX CIIPSI-
KEHUX KPUBOJIHIMHUX IUISIHOK, pi3ajibHA Kpaiika nepioi JUISHKY BUKOHAHA 3 JJOKAJIbHUM 3Mi-
IHEHHSIM BEPXHbOI CTOPOHM, APYroi AUISHKH 3 HMKHBOI CTOPOHU IO JIOBXHHI Jie3a, a Mo oci
CHUMETPIi CTPLTYACTOT JIalK 3 BEPXHHOT CTOPOHHM BUKOHAHE CMYTOBE JIOKAJIbHE 3MIITHEHHS Bif 11
HOCKa Ha BIICTaHb TPaHUYHOTO 3HOCY (puc 1).

Puc. 1. - Po3po6ennii podounii opran KyJsTuBaropals]

Take KOHCTPYKTHUBHE BUKOHAHHsS poOOYOro opraHy KyJbTHBAaTOpa J103BOJIs€ 3a0e3me-
YUTH OJIHAKOBY IHTEHCUBHICTh 3HOLIYBAHHSI B KOKHIM TOUL(l pLKYYO1 Kpailku 1 TUM caMuM 30e-
PEXKEHHSI FEOMETPUYHUX XapaKTEPUCTHK JIally, IPU 3HOIIYBaHH1

Po6ounii opran KyapTUBaTOpa Mpaltoe TakuM YUHOM. [Ipu 3arnuOnenHi KyJlIbTUBaTOP-
HOT JIal B I'PYHT Ha 3aJaHy TJIMOUHY /1151 BAKOHAHHS TEXHOJIOTTYHOIO IIPOLECY ITOBEPXHEBOIO
00pOOITKY BHACIIJJOK TOTO, 110 MPU PYHHYBAHHI Iapy IPYHTY OUIbIIE 3HAUYEHHS TUCKY IPYH-
TOBOTO CEpeOBHUIIA IPUXOAUTHCA HA HOCOBY YaCTUHY JIalli, 0COOJIMBO Ha Or0 BEPXHIO IIOBE-
PXHIO, pi3aJibHA Kpaiika mepuioi AUISHKY BUKOHAHA 3 JIOKaJbHUM 3MILHEHHSM BEPXHBOI CTO-
POHH, a APYroi — 3 HIKHBOI, 10 OyJe 3abe3nedyBaTd BUPIBHIOBAHHS 3HAUY€Hb JUHAMIYHOTO
Hanopy I'PyHTY Ha pi3ajlibHy KpalKy Jie3a 3 pI3HUM KYyTOM PO3XUITY.

[Ipu 1bOMY HMIBUJKICTH CIPAlfOBAaHHS OCHOBHOTO 1 BEPXHBOTO Ta HMKHBOTO JIOKAJb-
HOTO TBEPJOCIIABHOTO MaTepiaiiB KpWI Jiamu, mo 3ade3neuye edeKkT caMmo3aroCTpeHHS 3
(dhopmyBaHHSIM 3y04acTOi MOBEPXHIi 3 TJIABHUM MEPEX0I0M MK BIIaJUHAMU Ta BUCTYIIaMH, 1H-
TEHCUBHICTb 3HOIIIYBaHHS IepLIOi Ta APYroi AUISHOK Janu BUPIBHIOIOTHCS. Lle 3a0e3neuye pi-
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BHOCTIMKICTh 000X JUISHOK Ji€3a, 30€peKeHHs FEOMETPUUHUX XapaKTEPUCTHK JIally Ta MiJBU-
LIEHHS i JOBrOBIYHOCTI.

[IpoBeneni naGopatopHi JOCTIKEHHS [7] TATOBOro omopy po3pobiaeHoro pod6oyoro
OopraHy KyJbTHUBaTOpa y MOPIBHSIHHI 3 CEpIMHUMU 3pa3KaMH IOKa3ajlu HOro BHUCOKY edek-
TUBHICTB. [Ipy 11bOMy, 3HaU€HHS TATOBOI'O ONOPY E€KCIIEPUMEHTAILHOTO pOOOYOro OopraHy B
IHTepBaJl 3MIHM TIUOMHM 0O0poOITKy TpyHTY h=60-12cM Ta po0OOUYOT MIBUIKOCTI PYyXy
V=0,5-1,0 M/c € Menb1IUM, B cepenHboMy, Ha 40 H. Otpumani pe3ynbTaTi BKa3yloTh Ha e(ek-
TUBHICTH PO3POOIIEHOT0 poOOUYOT0 OpraHy KyJabTHBATOPA.
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Summary
V.Kadenko. Improvement of working cultivators design and technological methods

One of the most common tillage machines are cultivators. Analysis of operating working
discrepancy points to their durability requirements that is in violation of the quality of performance
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of the process as a result of changes in the shape of the working surface during wear. The analysis

of the literature found that the most promising areas to increase durability of the working bodies
should consider the use of materials of high durability, optimization and application forms paws
strengthening blade. Towards improving the durability of the working bodies of cultivators pro-

posed the following designs. Cutting edge of the first section is made of local strengthening of the
upper side of the second section on the bottom of the length of the blades, and the symmetry axis of
the lancet paws upper side band performed locally strengthening. Such constructive response of
the working body cultivator ensures equal wear intensity at each point of the cutting edge and thus
preserve the geometric characteristics paws. The working body cultivator works like this. At recess

cultivators paws into the soil at a given depth to perform the process of surface soil due to the fact

that the destruction of soil over the pressure soil environment falls on the bow of legs, especially on

its upper surface, the cutting edge of the first section is made of local strengthening of the upper
side and the second - from the bottom, which will ensure alignment of values ??of dynamic pressure
of the soil. At that speed operation of the main and upper and lower local carbide material wings

legs, providing samozahostrennya effect the formation of jagged surface with a smooth transition

between the cavity and performances, the intensity of wear first and second sections are aligned
paws. This provides both areas rivnostiykist blade, maintaining the geometric characteristics of the
clutches and increase its durability.

Keywords: wear, durability, working body cultivator blade.

References

1. Shkrogal O.M. Obrruntuvannya parametriv processes 1 energozberigayuchih robochem or-
ganiv kultivatoriv: Avtoreferat. Dis. cand. tehn. nauk:05.05.11 / O.M. Shkregal - Kharkiv,
2011.-19 p.

2. Gavrilchenko O.S. Obrruntuvannya parametriv that rozrobka konstruktsii tines s krivoliniy-
nim lezom: Avtoreferat. Dis. cand. tehn. nauk: 05.05.11 / Gavrilchenko Oleksandr Stepa-
novich. - Glevaha, 2005. - 20 p.

3. Pugach A.N. The methods and ways to improve the durability of working organs of tillers
/ AN Pugach // Geotehnichna mehanika. - 2008. - Vip. 75. - P. 222-228.

4. Kozachenko O.V. "Zmina formu lesa rruntoobrobnih znaryad pru znoshuvanni" /O.V.
Kozachenko, O.N. Shkregal, V.S. Kadenko / Konstruyuvannya, virobnitstvo that eksplu-
atatsiya silskogospodarskih machines Zagalnoderzhavny mizhvidomchy naukovo-
tehnichny zbirnik. VIP. 45 h. I. - Kirovograd: KNTU, 2015. - S.21-26

5. Pat. 94680 UKRAINA, A01V35 /20 IPC. Robochem body cultivator / Kozachenko O.V.,
Shkregal O.M., Bleznyuk O.V.. Kadenko V.S., V.V. Manko .; zayavnik that vlasnik
Kozachenko O.V. Ne u201406241; appl. 6/5/14 p .; publ. 11.25.14, Bul. Number 22.

6. Pat. UKRAINA 77000, IPC A01V 35/20. Robochem orhan cultivatora / Kozachenko O.V..
Shkregal O.M., Votchenko O.S., V.V. Bleznyuk OV .; Sitnikov ML .; zayavnik that vlasnik
HNTUSG IM. P. Vasilenko. - Ne u201208102; appl. 02.07.12; publ. 01.25.13, Bul. Number 2.

7. Kozachenko O.V. "Doslidzhennya vplivu parametriv lesa on energetichni characteristics
robochem organiv kultivatoriv' Kozachenko O.V., Shkregal O.M., Bleznnyuk O.V.
Kadenko V.S.. D'yakonov S.O. // Tehnichny servis agropromislovogo, lisovogo that
transport kompleksiv naukovui gurnal HNTUSG , VIP. 4. - Kharkiv, 2016. - S.236-242.

209



