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Annotation

The article deals with the reduction of soil compaction by improving the vibrational
equivalent of a tractor. Ingenious designs of wheels, suspension, dampers for the vehicle, the use
of which will increase the smoothness, reduce the frequency of natural oscillations,
vibrodynamic reduce the load on the chassis components, power means to increase the
permeability of cell due to the increase of the contact wheel with the bearing surface, and reduce
soil compaction.
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OPUTMHAJILHOE YCTPOMCTBO JJI1 MOMKU KOPHEKJIYBHEITJIOJIOB 1
METOJUKA PACYETA EE ITAPAMETPOB

AHHOTAUA

B cratee paccmaTpuBarOTCS BOIPOCHI IOATOTOBKM KOPHEIUIONOB K CKapMIIMBAHUIO.
IIpoBeeHHBIN NATEHTHBIM MOMCK IO3BOJIMJI BBIABUTH HENOCTATKU CYIIECTBYIOIIMX MOIOIIMX
ycrporctB.  IIpennokeHa  OpuUrMHAJIBbHAsET ~ KOHCTPYKLMS ~ yCTPOMCTBA  JUII  MOMKH
KOPHEKJIyOHEeIJI0/I0B, MCIOJb30BAHUE KOTOPOIl MO3BOJIUT MOBBICUTH MPOU3BOAMTENBHOCTH U
KayecTBO  TEXHOJOTMYECKoro rmpouecca. JlaHa MeToauka  ONpefesieHus  yJeabHOU
HHEPrOEeMKOCTH Ipoliecca MOMKU KOpHEKITyOHenao00B. [losyueHHble 3aBUCUMOCTH MOTYT OBITh
UCIIOJIb30BaHbl MPU IMPOBEIECHUU SKCIEPUMEHTAIbHBIX MCCIEAOBAHUN, a TaKXKe B METOJUKE
pacueTa KOHCTPYKTHUBHBIX U KHHEMaTUYECKHX IapaMeTPOB MOEK KOPHEKITy OHEIJI0/10B.

Knrwoueevie cnoea: KopHEKITyOHEIJIONbI, MOIKA, yAETbHAas SHEPrOEMKOCTh, MOIIHOCTD,
IIPOLIECC, OYMCTKA OT 3arpsA3HEHUN, IPOU3BOAUTEILHOCTD MAIIMHBI.

BBenenune

B co3manuu npouyHoi KOpMOBOH 0a3bl M OpraHU3alMM IOJHOLEHHOIO KOPMIIEHUS
CEJIbCKOXO35MCTBEHHBIX JKUBOTHBIX BEJIHMKA pPOJIb KOPMOBBIX KOPHEKIYOHEIUIO[0B. AHaIu3
TPaZMLIMOHHON TEXHOJIOTMM II0Ka3bIBAET, YTO 3aTpaTbl YHEPrUU U TPyAAa HA BO3JEIBIBAHHE
KOPHEIUI0I0B cocTaBisitoT 24,3% osueprum u 23,8% Ttpyma, yoopky — 46,9% u 41,3% u
IOArOTOBKY K ckapmiuBanuto — 28,8% u 34,9% [1]. Otcroma cnemyer, uro mnpu
COBEPILICHCTBOBAHMM TEXHOJOTUH W TEXHUYECKUX CpPEACTB HAWOONBIIETO BHUMAaHUS
3aCiIy’KMBalOT yOOpKa M TMOJArOTOBKAa K CKapMIIMBAHUIO KOPMOBBIX KOPHEKIYOHEIIOI0B.
CHOXHOCTh HCHOJB30BAHUS KOPMOBBIX KOPHEKITyOHEIUIOOB CBsI3aHA M C TPYIOEMKOCTBHIO
IIOArOTOBKM MX K CKapMIIMBAHMIO. B TUIOBBIX cxeMaX KOPMOLEXOB IPELyCMaTpUBACTCsS MOMKa
KOPHEIJIOJOB. JTO BJ€YeT 3a CcOoOON MOBBILIEHHBIE pacxoibl TEIUla Ha MOAJAEpKaHUE
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TeMIlepaTypsl B KOpPMOIIEXe, CYIIEeCTBeHHBbIE pacxoiasl Boael (mo 250 xr wHa 1 T.
KOPHEKITYOHEIIONIOB) M 3HAYMUTEIbHBIE CIOXHOCTH CO CTOKaMHu 3arpsi3HeHHOW Bozwl [1]. B
CYLLECTBYIOIIUX HM3MEJIbUUTENIX U MOHKaXx KOPHEKIYOHEIUIOAOB 3HAYUTeNIbHAs J0Js SHEPruu
pacxonyercs He 3pdexTrBHO. HeT enquHoro moaxoaa k GoOpMUPOBAHHUIO H COBEPLICHCTBOBAHHIO
paboThl KOMILJIEKCA MAIIMH JUIsi 3arOTOBKM M TOJATOTOBKM K CKapMJIMBaHUIO KOPMOBBIX
KOPHEILJIOJI0B.

[ToaTromy mnpoOsnema TMOBBILIEHUS TEXHUYECKOTO YPOBHS OO0OpYyIOBaHUS sl MOMKHU
KOPHEKJITYyOHETIJIOZI0B SIBJISIETCSl aKTYaJIbHOM M, OCOOCHHO, B HACTOSIIEE BPeMsI — BBUY PE3KOTO
pocTa CTOMMOCTH SHEPTrOHOCUTEIIEH.

llenpto  maHHBIX  HWCCIENOBaHHWM  sSBUWJAch pa3paboTka ycTpoiicTBa s MOMKH
KOPHEKJIYyOHEIJIOZIOB,  IMO3BOJISIIOIIETO  TOBBICUTH  MPOU3BOAUTEIILHOCTE W KAdyecTBO
TEXHOJOTHYECKOro Mpolecca.

OcHoBHast yacTh

[IpoBeneHHBI MAaTEHTHBIA NOMCK MOKAa3aJl, YTO W3BECTHO YCTPOWCTBO JMJIsI MOWKH
KOpPHEKITyOHETUI0Z0B  [2], cojaepikaliee MOEYHYH) BaHHY, YCTaHOBJICHHbIE B HEHW Ha
BEPTUKAIBHOM Bajly JUCK U IIIHEK, 3aKIIOYEHHBIN B KOXKYX, 3a00pHBIN pacTpyO, BHITIOTHEHHBIN B
BUJIE MTOJIOTO YCEYEHHOTO KOHYCa, 00paIIeHHOro OOIBIINM OCHOBAaHHEM BHU3 M YCTaHOBIIEHHOTO
C 3a30pOM OTHOCHTEILHO KOKyXa IITHEKa, MprueM 3a00pHbIN pacTpyO BHINOIHEH MPHUBOIHBIM,
IIPU 3TOM K €r0 BHYTPEHHEH MMOBEPXHOCTHU IO CIIUPAJIA MPUKPETIIIEHBI JIOMACTH, BBICOTA KOTOPBIX
BBEpXY MEHbIIIE, YEM BHHU3Y.

Takoe ycTpoHCTBO He 00ecIeunBaeT BHICOKOE Ka4eCTBO MOMKH KOPHEKITyOHEIUIONOB, TaK
KaK OTCYTCTBYET MOCTOSHHBIA MPUTOK YHUCTOM BOABI M PaBHOMEpHAs Mojaya ee K MOBEPXHOCTU
KOPHEKJITYyOHEIJIOZ0B, TPU 3TOM KOPHEKIYyOHEIUIONbl MOJ JACHCTBHEM COOCTBEHHOTO Beca
YaCTHUYHO CKAaTBhIBAIOTCS C BEPTUKAJIBHOTO IIIHEKAa, TEM CaMbIM CHIDKas MPOU3BOAMTEIHLHOCTH
YCTPOMCTBA.

B benopycckoM TocylapcTBEHHOM arpapHOM TEXHUYECKOM YHHBEpPCUTETEe pa3paboTaHo
OpPUTMHAJILHOE YCTPOMCTBO AJI1 MOMKHU KOpHEKITyOHern1010B [3] (pucyHoxk 1).

YcTpolcTBO A MOMKH KOPHEKITYOHEIUIOA0B COCTOUT M3 BaHHBI | CBapHON KOHCTPYKIIMH.
BHyTpu ee BepTHKaJIbHO YCTAHOBJIEH MPUBOJHON Ball 3 ¢ 3aKPEMJICHHBIM TPAHCIOPTUPYIOLIUM
BUHTOM B BHUJIE IIHEKA 4, pa3MeIlleHHbIM B KOXKyxe 5. Ha HibkHeM Toplie Bana 3 3aKperieH AUCK
C JjomacTsaMu akTuBatopa 2. 3a0opHas 4acTh KOXKyXa ITHEKa BBINOJIHEHA M3 BEPTHUKAIHHO
PacCTOJIOKEHHBIX C 3a30pOM MEXIYy HUMU METAINTUYECKUX MPYThEB B BUJE Mep(HOpPUPOBAHHOTO
mnHapa 6. OH MPOXOAUT Yepe3 OTBEPCTUE BEPXHErO JOIOJIHUTENIBHOIO Hacaaka 7, KOTOPbIi
MpeJCTaBIsIeT CO0OM MOJBIA YCEUEHHBIN MPSIMONM KPYroBOM KOHYC, 3aKpEIUICHHBIM OONbIINM
OCHOBAaHMEM BHHM3 KOHIIGHTPHYHO mnepdopupoBanHoMy mwiauHapy 6. Ilom BepxHuM
JIOTIOJTHUTEIBHBIM HACAJKOM 7 BIOPUTHIK K HEMY PAaCIOJIOKEH HUKHHM OCHOBHOW Hacalok 8§,
KOTOPBIM BBINIOJHEH B BUJE OOpPALIEHHOrO OOJIBLIIMM OCHOBaHHMEM BBEPX IOJIOTO YCEYEHHOI'O
MPsIMOTO KPYroOBOTO KOHYCa C IBOMHBIMU CTEHKAaMHU €ro OOKOBOI MOBEPXHOCTH, 00Pa3yOIUMU
MOJIOCTh /ISl TIOJIBOJIAa BOJBI OT Hacoca 1o TpyOompoBoay 11, mpu 3ToM Maibie W OONbIINE
JIMaMeTpbl BHYTPEHHUX OOKOBBIX MOBEPXHOCTEHN HacaaKOB 7 U 8 paBHBI MEXKIY COOOM.
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Pucynox 1 — O6uwmii Buj B pazpese ycTpoiCTBa Uil MOMKHM KOPHEKITYOHETI0/10B

BHyTpeHHss cTeHKa OOKOBOW KOHHYECKON MOBEPXHOCTHU HIKHETO OCHOBHOTO Hacajaka 8
BBITIOJIHEHA TEPPOPUPOBAHHONW C TOMOMIIBIO OTBEPCTHIA, 00pa3ysi TeM CaMbIM KOHYCHBIN
KOJIbLEBOM opocuTesib. CHU3Yy K HUKHEMY OCHOBHOMY HACaJKy & KPEHMUTCS LMJIMHIPUYECKUN
HAIpPaBUTENb 9, CBA3aHHBII BHIIIOJHEHHBIM B HEM OOKOBBIM OKHOM C pa3fesinuTeneM NoTokos 10
U CTCHKaMHu BaHHOU 1, oOpa3ys orpaHUYeHHBIA MPOXO IS KOpHEKITyOHernoaoB. B nepenneit
YacTH HaIlpaBUTENs PACIOJIOKEHO 3arpy304HOE OKHO 12, a cOOKYy - OKHO C KpBIIIKOW AJis
yAaJIEeHHs] KAMHEW U TSKEJIbIX IPUMECEH.

YeTpoicTBO 17151 MOMKH KOPHEKITYOHETUTOI0B pab0TaET CJIEIYIONUM 00pa3oM.

Banna 1 3amonHsieTcs BOJOM 1O YPOBHSI CIMBHOIO OTBepcTusa. Jluck ¢ nomactsamu
aKTMBaTOopa 2, Bpallaschb C BaJOM 3, CO3/aeT BHYTPU YCTpPOWCTBA BHUXPEBOH IOTOK, a
TPaHCIOPTEP-3arpy34rK PaBHOMEPHO MOJAET KOPHEIIOAbl B MOWKY Yepe3 3arpy304HOe OKHO 12
10 HAKJIOHHOMY JIOTKY 13 Ha MOBEpXHOCTh aKTHBATOpa 2, IA€ MPOUCXOAUT OTACIECHUE TAKEIbIX
npuMeceii W KamHe#d, KOTOpble TEepUOAMYECKH YIANSIOTCS 4epe3 OOKOBOE  OKHO.
KopuexnyOHemnonpl moJ JEHCTBUEM TUHAMHUYECKOIO IOTOKA MKHUAKOCTU HaxoIATCA BO
B3BEIICHHOM COCTOSIHUH. CHIIbHBIN TypOyJIEeHTHBINA MOTOK XKUAKOCTU CIIOCOOCTBYET YACTUYHOMY
OCBOOOKIEHUIO HX OT 3arps3HeHuil. HampaButenbs 9 oOpueHTHpPYET KOPHEKIyOHEIIOIbl K
HIOKHEMY o0pe3y mHeka 4. [IpoaBurasce mo ero JeHTe BBEpPX, OHU MONAAA0T B 30HY aKTHBHOU
MOWKH,  00pa3oBaHHYI0  KOHCTpYKIHMEWH  paboyero  opraHa, TIe  IOIBEpPraroTcs
TUAPOAMHAMUYECKOMY BO3JICUCTBUIO 3aTOIUICHHBIX CTPYW, BBITEKAIOIIUX I10J HAIOPOM U3
OTBEpPCTUH  opocuTenst mneppopupoBaHHOW BHYTPEHHEH CTEHKHM OOKOBOW KOHHYECKOU
MMOBEPXHOCTU HUKHErO0 OCHOBHOT'O Hacaaka §.

B 30He akTHBHON MOWKHM MPOMCXOJHUT OKOHYATEIBHOE OTACICHUE OCTABIIMXCA YaCTHIL
MOYBHI C TMOBEPXHOCTEH KOPHEKIYOHEIUIOAOB, U MOCIEAHHE TPAHCIOPTUPYIOTCS IIHEKOM 4 K
BBITPY3HOMY OKHY 14. HampaBiieHHbIE 1IOJ yIJIOM BBEpPX 3aTOIUIEHHBIE CTPYH BOJIbI, IIOMHUMO
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OUHCTUTENILHOTO, OKAa3bIBAIOT BO3JCHWCTBHE Ha KOPHEKIYyOHEIUIOAbl B  BEPTHUKAIHHOM
HAINpPAaBIIEHUH, POJIBUTAsl X BBEPX U MOBBIIIAS TEM CaMbIM IPOU3BOAUTEIHHOCTh YCTPOUCTBA.

VienpHash 3HEProeMKOCTh Ipollecca MOWKH OINPEAENSIeTCs] OTHOIIEHHUEM MOIIHOCTH,
3aTpauy€HHOM B  MPOLECCEe OYUCTKM  KOPHEIUIOJOB OT  3arps3HEHUM K  €IUHHUIIC
MPOU3BOAUTENBHOCTA MAILIUHEI [4].

rne Z N — cymMmapHas MOIIHOCTb, pacxojyemas B Ipolecce Moiku, kBT;

Q — IpOU3BOUTENHLHOCTh MOMKH, T/4.

Mo1HOoCTb, 3aTpadynuBaeMasi B IpoIecce MOMKHM KOPHEIIIONOB, ONpeaeiuM 1o hopmye [4,
5, 6]
>N=N_+N,+N, ., ¥N=Nc+N; + N, )

rne  N_ — Ng-momHoCTh, pacxoayemas Ha [MPEOMOJICHUE CHII CONPOTHUBIIEHUSA

c

mp 2

MIPOJIBI>KEHHUIO KOPHETUIOa B TOTOKE KUIKOCTH, KBT;

N,- N, — MOIIHOCTb, HEOOXOAMMA AJs MEpeMEIleHHs KOPHEIUIOAA IO JIEHTE IIHEKa K
BBITPY3HOMY OKHY, KBT;

Npp- N mp — MOIIHOCTB, noTpedsieMass Ha MPEOJIOJICHUE CUJT TPEHUS B TMOIIMITHUKAX M
T.1., KBT.

3HaueHnEM Nmp Ny, MOKHO npeHeopeyb, T.K. OHA HUYTOXKHO Majila 10 CPaBHEHUIO C

paccMaTpuBaeMbIMH BEIMYMHAMM.
MomHoCTb, 3aTpaunBaeMas Ha INPEOJOJICHUS CUJI CONPOTUBICHUS Tena, OOTEKaeMOro
MIOTOKOM JKHJIKOCTH B TpyO€, HAXOAUTCS 110 3aBUCUMOCTH [4].

Nc :1,7.1//\1’ (3)
rae F — cuia 1000BOro COnpoTUBIEHUs KopHemioaa, H;
Ja

V', Vy— MeCTHasi CKOPOCTh ITOTOKA, M/C.
Cuity 1000BOTO CONPOTHBIICHHSI KOPHEKITyOHeTo1a HaiiieM 1o ¢opmyre [4]

F'l :CW'S,w.p.I/qz)/z’ (4)

rae C, — K03(hPUIUEHT 1000BOrO CONPOTUBIICHHUS TENA;
2
== IUIONIA/lb MUJENEBOIO CEYEHHUs KOPHEILIOa, M2;

M

D — nuameTtp KopHs, M;
p P — ILIOTHOCTh KMIKOCTH, KI/M>;

0,66-L-g -
Vep = /% — CpelHsisl CKOPOCTh MOTOKA KHUJIKOCTH, M/C;
-

L — nyiimnHa kopHemiona, Mm;
P, Px — INIOTHOCTD KUJIKOCTH, Kr/m>.

MecTHYI0 CKOPOCTbh ITOTOKA OMPEEITUM 10 PopMyIie:
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Vi = - (5)

riae K — nonpaBoyHblil KO3 QUIIEHT, yYUTHIBAIOIINI YBEINYEHHE CKOPOCTH;
T — MIONPAaBOYHBINA KO3 PHULIHEHT;
Fo = - (R%-R%)-moniaap ceueHus KOublia, M2;
R> 1 R/ — BHEIIHUI 1 BHYTPEHHUH PaIyChl KOJIBIA, M.

MomHocTb, 3aTpayMBacMas Ha IPEOJOJIEHHME CHJI CONPOTHBIECHHS IEPEMEILIECHUIO
KOPHEIUIONA, OIPEAEIAETCA U3 yCIOBUS
N, =M, -w,N; =My (6)
rme M, =M, +M, — MOMEHT TPCHHS, BO3HUKAOLINN MIPH IBIKCHHH KOPHEIUIOAA,
H-wm;
M, =F,, R Myp;="Fg; Ry — MOMCHT, BO3HUKAIOIIMH OT TPEHUSI KOPHS IO JICHTE
mHeka, HwM;
F,,.=/fi-m-g-sinaFy, =f; -m-g-sino-— cuia TpeHus KOPHS O NOBEPXHOCTH BUTKA,
H;
f1 — ko3 HULIIEHT TPEHUSI KOPHS O MIOBEPXHOCTh BUTKA IITHEKA;
m=1/12-zD*-L-p, m=1/12-1nD?- L p— Macca KOpH, KT,
0. — yroJI MOAbEMa CIIMPAJIN IIHEKA, TPaL;
R, — TexylMii palyc OT IIEHTPa BPALCHUS 10 IEHTPA TAKECTU KOPHEIUIOA, M;
M, =F,, R,Mypc=Fpe Ry — MOMEHT, BO3HHMKAIOMMA OT TPCHHUS KOPHSI O
IIOBEPXHOCTb KOKyXa IIHeKa, H'm;
Frpe = f m-w? Ry - sinaf, = f,-m- w’ - R, -sin@ — cuna TPeHHs MEKITY KOPHEM
Y KOJKYXOM ITHeKa, H;
2 — KO3 PULUEHT TPEeHUs] KOPHS O IOBEPXHOCTh KOXKyXa IITHEKA;

W — yIJIOBasi 4aCTOTA BPAILEHHS IIHEKA, C;
R, —paauyc IIHEKa, M.

Cunet F,  Fopm F, o Fop CTpeMsTCs yepKaTh KOPHEIUIOA Ha BUTKE LIHEKA U YBJICYb

mpa
€ro BO BpaliaTeabHOe ABMKECHHUE.
Torma npu R, — R, , MOIIHOCTb, HEOOXOUMA /IS NEPEMEIIECHHs KOPHEIUIOA 10 JICHTE

IITHEKA K BRITpy3HOMY OKHY (NIT) ompeensieTcst o BeIpaxeHuto [4]
N,=1/12-7-p,-D*-L-R,-w-sina-(f,-g+ f, R, -w"). N, =1/12 -1 py-
D?2-L-Ry-w-sina-(f;-g+f, Ry - w?). (7
C yderom npeoOpazoBanuii, popmyina (1) mpumer Bug [4]:

3
0,66Lg(p, — p)

KJ
9={0,1252D°C, p

C
;)pz 1£0,00287°D*Lp, R, nx
- — 8
4(R22 _RIZ)Z ( )
xsina(f,g+0,0017°n> f,R. ) }/[0,%(0;—dj]K\/o’“Lé’(Zk_p)pkKle,
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rae K, Ki-xo3¢duurent 3anonHenns kamMmepsl MONKH;

K,- — k03 dunueHT, yauThIBaOIINI HEPaBHOMEPHOCTH 3arpy3KU KOPHEIJIOI0B B MOKKY.
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WCIIOJIb30BAHUE  KOTOPOM  TO3BOJUT  MOBBICUTH  MPOMU3BOAUTENBHOCT W KAaueCTBO
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2. Jlana MeTOOMKa ONpENeNeHUs YJEIbHOM SHEProeMKOCTH Ipolecca MOUKH
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AKCIIEPUMEHTANIbHBIX HCCIEOBaHUM, a Takke B METOAHMKE pacueTa KOHCTPYKTHUBHBIX U
KMHEMAaTHYECKUX MapaMeTPOB MOEK KOPHEKITYOHETLIOIOB.
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Ramaniuk N.N., Aheichyk V.A., Pashkouski S.D., Nukeshev S.O.

THE ORIGINAL DEVICE FOR CLEANING OF CROPS AND THE METHOD OF
CALCULATION OF ITS PARAMETERS

Annotation

The article deals with the preparation of roots for feeding. Conducted a patent search
revealed the shortcomings of existing cleaning devices. The original design of the device for
cleaning of crops, the use of which will improve the performance and quality of the process.
Given the method of determining the energy intensity of the washing process of the crops. The
obtained dependences can be used when conducting experimental research, as well as in the
procedure of design and kinematic parameters of washes crops.

Key words: root crops, sink, specific energy, power, process, contamination, the
performance of the machine.
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