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PoGoTa npucesaYeHa eKCNnepuMeHTanbHO-TeOPEeTUHHUM OCHOBaMm
pO3paxyHKy NPYXHUX FPYHTOOGPOOGHUX poGOUMX OpraHiB Ansi BU3HaYEeHUX
yMOB po60oTu. OGrpyHTOBaHO anroputM nobyaoBuM amMnniTy[HO-4aCcTOTHUX
XapakTepPUCTUK MPYXHUX S-NOAIGHMX CTINOK, WO [JO03BONAE BUKOHYBaTU
TEXHONOriYHUN npouec y BIANOBIAHOCTI A0 3aAaHMX arpoTexHiYHUX Ta
eHepreTM4YHUX NOKa3HUKIB iX pob6oTu. BcTaHOBMNEHO, WO 3acTocyBaHHs
NPONOHOBAHOrO MEeTOAMYHOro MnigxoQy AO PO3pobKM Ta OUiHIOBaHHA S-
nopibHMXx poboumx opraHiB Ha OCHOBi iX aMnAiTyAHO-4aCTOTHUX
XapakTepUCTUK AA€ OLiHKY CTyneHI BiANOBIAHOCTI iX MOKa3HUKIB pob6oTtu
peanbHUM Tr'pyHTOBUM YymoBaMm. Po3po6neHo BignoBigHe nporpamHe
3abe3neyeHHss ANs  pPo3paxyHKy amnniTygHO-4aCTOTHUX XapaKTepUCTUK
NMPYXHUX CTiINOK.

Knwuoei cnosa: noBepxHEeBUH OOpOOITOK TIPYHTY, NMPYKHUH S-nofiOHWA pobounii
OpraH, aMILTITyTHO-4aCTOTHA XapaKTePUCTHKA.

Bemyn. OCHOBHOIO MPOONEMOIO U TPYKHHX TIPYHTOOOPOOHHX POOOUHX
OpraHiB € 3aICKHICTh iXHIX XapaKTEepUCTUK (MPYKHUX Ta TEOMETPUYHUX) BiJl YMOB
pobotu (TUNy IpPYHTY, TJIMOMHM OOpOOITKY, IIBHAKOCTI PyXy, TEXHOJIOTIUYHOrO
3aBJIaHHA), 0 00YMOBIIIOE HEMOXKIUBICTH MIITPUMYBaHHS BUMYIICHUX KOJHBAHb Y
nporieci pobotu. B moganeiomy 11e 3Ha4HO 30UTBIIYE TATOBUH OITip poOOYOro oprany
Ta HEOMHOPIMHICT TMTMOUHU 00p0oOiTKy. ToOTO, BC1 MO3UTHBHI CTOPOHU BiOpaIifHUX
poOOYMX OpraHiB MO BiIHOMIEHHIO JIO )KOPCTKUX MEPETBOPIOIOTHCS B HETaTUBHI. Takum
YHMHOM, HEOOXIJHO 3HAWTH pIMIeHHS MOA0 30epeKeHHS BHMYIICHUX KOJIHBAaHb Y
MpoIieci poOOTH NPYKHUX POOOUMX OpraHiB. PoO0OTa BUKOHYETHCS Y BIAIOBITHOCTI /10
TEMAaTUYHUX TUIAHIB HAYKOBO-TEXHIYHOI Jep>KaBHOI POrpamMu ,, ATpOIPOIKOMITIEKC” .

Jlo OCHOBHHMX pOOOT, B SIKUX PO3IJISIHYTO OOIPYHTYBaHHS NapaMeTpiB Ta
BHU3HAYEHHS PEKHMIB POOOTH MPYKHUX IPYHTOOOPOOHHX pOOOYMX OpraHiB MOXHA
BigHecTH podoru MasutoBa H.K. [2] Kysuenora FO.M. [4] Ta Kymnapesa A.C. [5, 6],
o B OubinocTi moOymoBaHi Ha nociimkeHHsx Tumomnenka C.II. [1, 3] Opnak,
CHCTEMHO Ipo0JieMa BiJHOCHO CTBOPCHHS TNPYKHHX pOOOYMX OpraHiB Ta iXHs
ajanTailisi 0 peaJbHHX YMOB pOOOTH Ha METOJUYHOMY PIiBHI B IIMX POOOTax
PO3IJISIHYTI HE OYJIH.

Mera po0OTH — PO3POOHMTH Ta EKCIEPUMEHTAIBHUM MUISIXOM IIEPEBIPUTH
3alpONOHOBAaHY METOJMKY PO3POOKH MPYKHUX POOOUYMX OpPraHiB.

Mamepian ma memoou 0ocnidicenv — 1a00PATOPHO-TEOPETHYUHI Ta
CKCIIepUMEHTAIbHI.  3aCTOCOBAHO METOJHMKH TOOYMOBH  aMILUIITYyIHO-4aCTOTHOT
xapakrepuctuku [1, 3]. Hdns oTpuMaHHS XapaKTEPUCTHKH S-MofibHOro podovoro
OpraHy BUKOPHCTAHO CTEHJI JUISl 3HATTSI CTATHYHHMX XapaKTEPUCTHK MPYKHHUX CTIHOK.
Po3paxyHKH Ta eKCIIEPUMEHTH MPOBEACHO JUTS THIIOBUX I'PYHTOBO-KITIMATHYHUX YMOB
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miBIHSA YKpaiHu (IPYHT - MiBIACHHOYKPAiHChKUN YOPHO3EM ).

Pe3ynromamu 0ocnioycenv ma ixne 0062060penns. IIOpIBHAIBHY OIIHKY
pe3yNbTAaTIB TEOPETUYHUX Ta EKCIIEPUMEHTAIBHHUX JIOCHIKCHb, IOB’S3aHUX 3
PO3p00KOI0 S-MOAIOHUX MPYKHUX POOOYNX OPraHiB, MOJKHA MIPOBECTH HA MPUKIAIl
3aCTOCYBaHHSI METOAMKH TOOYJIOBH aMILTITYJHO-4aCTOTHOI XapaKTePUCTHKHU st
peanbHOro0 poOOYOro OpraHa 3 pamioHalbHUMH IapaMeTpaMd, OTPHMaHHMH 32
pe3yabTaTaMi EKCIEPUMEHTAJbHUX JOCHIDKCHb JJisd TJIHOMHH O0O0poOITKY —
h=15 cm ta mBHAKOCTI pyXy arperaty — V,= 2.1 m/c:

1. 3 BUKOpHCTAaHHSM CTEHHIY, IPEICTABICHOTO Ha pHC. 1, OTPUMAEMO
XapaKTePUCTUKHU S-MOAIOHOr0 MPyKHOTo podouoro oprana (puc. 2).

2. Cunu BiIHOBIIGHHS BiJl TOPH30HTAIBHO MPHUKIIAJACHOTO HABAHTAXKECHHS

— y TOPU3OHTAJbHIN IIOMMHI - Fgx =6143.96-X + 98435.20-X°;

— y BepTuKanbHiil miaommHi - Fs = 32505.01-Y + 2.02:10°-Y°.

3. Ha mincTaBi XapakTepUCTHUK MPYKHOI CTIHKU:

— NpHBeZieHa Maca my,= 1.68 kT

— 4acTOoTa BJIACHUX KOJUBaHb p = 8.97 I'mI.

4. Jlns TUNOBMX TIPYHTOBO-KJIIMATHYHHUX YMOB MIBIHSA YKpaiHu (IpyHT -
niBJeHHOyKpaiHchkuil yopHosem) it h = 0,12...0,14 M 1 V,= 2.1 m/c BU3HaueHo [6]:

— 3yCHJUIA TpaHU4HOi piBHOBaru Q,, ~ 830 H;

— 9aCTOTy 3MYIIEHUX KomuBaHb ® = 11.67 [mmpu S = 0.089 m.

Puc. 1. Ctena a5 3HATTS CTATHYHUX XapaKTEPUCTUK NMPYKHUX CTiilOK Ta
TapyBaHHS TEH30JAHKH JIA00PaTOPHO-0JILOBOI YCTAHOBKH

3.u-a’
[ToOynyeaBim mapadony f (a) = % =12 -a’ [1] Ta niniitni QyHKuil

flay=(w* / p> —1)-a £0.052, OTpUMAEMO AMIUTITYIHO-4ACTOTHY XapaKTEPHCTHKY
pealibHOTO PoOOYOro OpraHy 3 palioHaJILHUMH Mapamerpamu (puc. 3).
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Puc. 2. I'pagixku nepemilieHHA HOCKa CTpLIYAcTOi Janmu Wi Jgi€ro
TOPM30HTAJIBHOI0 HABAHTA’KEHHS1 po00Y0ro oprany - P, :
Ox - TOPH3OHTAILHOTO, Oy - BEPTUKAJILHOIO
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Puc. 3. IloOynoBa aMIIITYAHO-4ACTOTHOI XapaKTEePUCTHKH S-moAiOHOro
MPYKHOr0 podoY0ro opraHa

Bucnoeku

AHaJi3yI04Yi OTPUMaHI Pe3yIbTaTH Ja00paTOPHO-TCOPETUIHUX JAOCTIIHKCHD
1 TOPIBHIOIOYH X 3 BiMOBITHUMH XapaKTEPUCTUKAMH MPYKHUX POOOYUX OpTraHiB,
OTPUMaHUX 3 EKCIECPUMEHTAIbHHMX JOCITIIKEHb, MOXJIHMBO 3pOOMTH HACTYIIHI
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BHCHOBKH JUJISl TATOBOTO OMOpy pobouoro oprana B mexax 0,8...1,1 xH (peanbHi
MOJIbOBI YMOBH):
" [03J0BXKHI IEepEeMIllleHHs HOCKa cTpiryactoi jamu ckiaamyTh 100...120 mM;

" BepTUKaJIbHE NEPEeMIll[eHHs] HOCKA CTPITYacTOl JIamd He MepeBHINATh 4 MM;
" KYT Haxuiy MiIOIBH CTPLIYACTOI JIAlM NMPH MaKCHMaJlbHOMY HaBaHTa)KEHHI
He nepeBuImuThH 10...12°.

Bce me cBiguMTh mpo Te, IO B IOJBOBMX YMOBax MHiBAHS YKpaiHu
eKCIepUMEHTAJIbHI po00Ui opraHu OyAyTh MaTH caMme Ti MOKa3HHKH POOOTH, SKi
PO3paxoByBANHCS MPH iX MPOEKTYBaHHI.
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TEOPETUYECKHUE OCHOBAHUSA CO3JAHUA YIIPYT'UX PABOYHUX
OPI'AHOB ITOYBOOBPABATBIBAIOIIUX MAIIINH

N.A. IlleBuenko, Up.A. IllesyeHko

Pa6oTa nocesilieHa 3KCMepUMeHTaNbHO-TeOPeTUYEeCKUM OCHOBaM pacuyéTa
ynpyrux no4BoobGpabaTtbiBaloliux paboumx opraHoB AnsA onpeAenéHHbIX
ycnoBun paboTtbl. OGOCHOBaH anroputM MOCTPOEHUS aMNAUTYAHO-
YACTOTHbLIX XapaKTEPUCTUK ynpyrux S-o6pasHbIX CTOEK, 4YTO no3sonseT
BbINOJHATL TEXHONOrMYECKMW Mpouecc B COOTBETCTBMM C 3afaHHbIMMU
arpoTexXHU4YeCKUMMU U IHepreTMYECKMMM MokasaTenssMuM UX paboTbl.
YcTaHOBNEHO, YTO MNPUMEHEHMe [aHHOro MeToAMuYecKoro noaxoaa K
paspaboTke M ouUeHKe S-o6pa3HbiXx paboyMx OpraHoB Ha OCHOBe WX
aMNMTY4HO-YAaCTOTHbIX XapaKTepuUcTUK naért OLIeHKY cTeneHm
COOTBETCTBUSA UX NOKasaTeneun paboTbl peanbHbIM NOYBEHHLIM YCIOBUSM.
Pa3spaboTaHo cooTBeTCTBYylOllee NMporpamMHoe obecreyeHue AnA pacyeTa
aMNMTYAHO-YaCTOTHLIX XapaKTepUCTUK YNPYrux cToek.

Knrwouesvie cnosa: nopepxHocTHass 00pabOTKa MOYBBI, yIPYTruil S-o0pasHbiid pabounii
oprad, aMINIMTYAHO-4aCTOTHAA XapaKTCPHUCTHKA.
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EXPERIMENTAL AND THEORETICAL GROUNDS FOR THE
ESTABLISHMENT OF RESILIENT WORKING BODIES OF TILLAGE
MACHINES

I. Shevchenko, Ir. Shevchenko

The main problem for the elastic soil-cultivating working bodies is the
dependence of their characteristics (elastic and geometric) on working
conditions (soil type, depth, speed, technological task) that causes inability
to maintain forced vibrations in the process. In the future, it significantly
increases the traction resistance of the working body and the heterogeneity
of treatment depth. That is, all the positive aspects of vibration of the
working bodies in relation to hard turn into a negative. Thus, it is necessary
to find a solution for the preservation of the forced oscillations in the
process, the elastic working organs.

The aim of this work is to develop and experimentally test the
proposed methodology for the development of resilient working bodies.

Research methods - laboratory, theoretical and experimental. The
applied method of constructing the amplitude-frequency characteristics [1,
3]. To characterize the S-shaped working body used the stand to remove the
static characteristics of elastic struts. Calculations and experiments were
conducted for typical soil and climatic conditions of southern Ukraine (the
soil - the South Ukrainian Chernozem).

The results of testing of the proposed methodology for the design of
elastic soil-cultivating working bodies for the real work environment.

Justified algorithm for constructing the amplitude-frequency
characteristics of elastic racks, which leads to her job within acceptable
agronomic and energy requirements deviation of the depth of the movement
from the target over the entire operating range, while maintaining the
vibrational properties of the rack. It is established that the application of this
methodological approach in the design of S-shaped working bodies allows
to assess their compliance with the requirements of the consummation of
the process of loosening. Developed the appropriate software for calculation
of amplitude-frequency characteristics of elastic struts.

Comparative evaluation of the results of theoretical and experimental
studies related to the development of S-shaped spring working bodies were
conducted on the example application of the method of constructing the
amplitude-frequency characteristics for the real working body with rational
parameters obtained from the results of experimental studies

Analysis of the results of laboratory and theoretical studies in
comparison with the corresponding characteristics of the elastic working
organs of experimental researches has allowed to draw the following
conclusions:

= Jongitudinal working travel sock Lancet paws will be 100...120 mm;

= vertical movement of the Lancet paws sock will not exceed 4 mm;

= the angle of the sole of the Lancet paws at maximum load does not
exceed 10...12°.

All this suggests that in field conditions of South of Ukraine
experimental working bodies will have those performance indicators which
were calculated in their design.

Key words: surface treatment of the soil, elastic S-shaped actuator, amplitude-
frequency characteristic.

PeueHzeHm: B.A. [lidyp, 0okmop mexHiYHUX HayK, npoghecop, 3asidyeay Kagedpu mexHi4Ho20 cepsicy 8
AlK TAATY.
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