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OBIPYHTYBAHHA
KOHCTPYKTUBHO-
TEXHOJIOIN4YHUX TAPAMETPIB
KAPTOMNNE3BUPAJIbHOI
MALLUNHA

Ansa  ycniwHo2o0 8uxody YKpaiHu Ha 3axiOHi pPuHKU
HeobxidHo 3abe3neyumu KOHKYPEHMOCPOMOXHICMb 8/1aCHOI
npoldykuii, sika docs2aembCs PU  KOMIIEKCHIU MexaHizaujil
MEeXHOI02IYHUX MPOUECi8, 3HUXEHHI sumpam npaui, 36iMbWeHHi
gpoxaliHocmi ma sikocmi o00epxysaHoi npodykuii. BidrnoesidHo,
memoro docnidxeHHs byrno npoeedeHHs ropPIeHSIbHO20 aHari3y
KOHCMPYKMUBHO-MEXHOO2IYHUX CcXeM Kapmonne3bupanbHUxX
MawuH 8U3Ha4yue Haubinbw OouinbHull Harnpsamok
yOOCKOHaNIEHHSI iCHYH4YUX ma CMBOPEHHSI HOBUX KOHCMPYKU,l
Kapmornne3bupasbHUX MawuH, miokorysasbHUX pobo4uUx opeaaHie
i cenapamopie ma  0brpyHmMy8aHHsI  KOHCMPYKMUBHO-
MmexHoo2iYHUX napamempis.

LocnidxeHHs1 npoeodusIUCS  WIISIXOM  MEXHO02i4HO-
KOHCMPYKUitIHO20 aHasidy mexHosnogziti i MmawuH 0na 36upaHHs
Kkapmonni. Y npoueci docnidxeHb sukopucmosgysanucb memodu
MOPIBHSAAHHSA Ma MamemMamuy4HO20 MOOEI08aHHS MEXHOM02IHHUX
npoyecis. IHpopmauyitiHoro 6asoro AocridxeHb cryaysanu npaui
yKpaiHCbKux ma 3apybiKHUX Haykosuie 3 mexHosoaili i MawuH
Onisi 36upaHHs Kapmorisii.

Ha ocHosi nposedeHO20 MOpiHANbLHO20  aHarnisy
mexHonoeili i MawuH 0ns 36upaHHSI Kapmorisi 8Usie/rieHO OCHOBHI
npoyecu, WO 6MIUBaKwMb Ha as2POMEXHIYHI  MOKa3HUKU
36upanbHOi MmexHIKU, a maKkoX [puHuUnie ernnugy pisHUX
cernapamopie Ha KapmorisHUll 80poX [loKka3as, Wo B0HU
sukopucmosytomb HeegbekmueHi sudu deghopmauil, a came:
ylGap i cmuckaHHs. Hamomicmb dQocridxeHHs1 0038071510Mb
cmeepdxysamu, WO 3Ha4yHo egbekmusHiwumu € Oegopmauil
poamsiay i 3cy8y, SKi 8 YUHHUX KOHCMPYKUisiX cernapamopig He
pearizogytombscsi, abo peani3ogyrombCs UWeE 4aCmKoego.

Ha ocHosi komnnekcHux JQocidxeHb 3arporioHogaHa
mexHoJsoeiyHa cxemMa Kapmorisiekorna4ya, poboui opaaHu sIKo2o
(nemiwHo-nonuuyesut nidkonysay i 6apabaHHul cenapamop)
g83aemoditomb 3 KapmornnisHUM 80poxoM 4epe3 deghbopmauii
poamsiey i 3cysy, wo 0ae 3moey eghekmusHO gidcernaposysamu
rpyHm 8 pi3HUx ymoeax 3bupaHHs bynbb6 ma iHwux
KOHCMPYKMUBHUX ma KiHeMamu4yHuUx napamempie pobo4vux
opeaaHie kapmorie3bupasibHOI MawuHU.

Knrowoei cnoea: kapmonns, KapmonnesbuparnbHa
mexHika, = mexHorsozis, npouyec  cenapauii, 6apabaHHuULl
cernapamop, 3bupaHHs1 Kapmonii, cenapauisi, 0OPOX.

Ypagom  cinbcbkorocnogapcbkoi  npoaykuii - B €Bponi.

YKpaiHn obpaHo cTpaTeriyHui Kypc Ha po3BUTOK B
arpapHo-iHgycTpianbHOMYy HanpsiMi. YkpaiHa mae
YHiKanbHUMA NPUPOAHUIM NoTeHuiarn, Wo O03BONseE
cTatu nigepom 3 BMPOBHULTBA

lMpoTe, ANs ycniwHOro BMXody Ha 3axifHi PUHKK
HeobxigHo 3abe3neynTin nepL 3a BCe
KOHKYPEHTOCMNPOMOXHICTb BITACHOI NpOoAayKuii, sika
[OCAraeTbCA  MPU  KOMMJEKCHIN  MexaHi3auiji
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TEXHOMOrYHMX NPOLECIB, 3HWXKEHHI BUTpAT npadi,
36iNbLlUEHHI BPOXanNHOCTI Ta SKOCTi OAepXKyBaHO!
npoaykuii [1]. BupollyBaHHA KapTonsi B KpaiHi
30INCHIOETLCA 3@ TEXHOMOrsMM  MWHYNOro
CTONITTH, i SKWO paHile BUPOLLYBaHHA KapTonsi
Oyno mexaHi3oBaHMM, TO Ha CbOroAHI B BiNbLUOCTI
rocnogapcTB BOHa BMPOLLYETBCS BPYYHy. 3
npoeBefeHHAM pedopM Ha ceni KapTonnsapcTBO
PO3CiAnocs No Manux CensiHCbKMX, hepmMepCbKMx
Ta C€agoBO-TOPOAHIX AiNsiHKax, Oe pPO3MileHOo
6nm3bko 95% uiel KynbTypw.

MawurHn gns BMpOLLyBaHHA KapTomnni B
YkpaiHy 3aBO3UMANCH i 3aBO3SITLCH, B OCHOBHOMY, 3
Binopyci Ta HimeuunHu [2]. 3aranbHoBigOMO, L0
TexHika Ha 70-80% mopanbHO 3acTapina,
nepebyBae He B HaWKkpallomy CTaHi i noTpebye
CYTTEBOrO OHOBMeHHsi. Kaptonnspi yacto 6epyTb
3a npuknag cycigHio binopycb, e TeXHOMNOrYHUIA
LUK MOBHICTIO 3abe3nevyeHunii [gepXaBokw Ta
npawoTh BigNOBIgHI 3aBOAM.

TexHonapk kapTonnspcTBa YkpaiHw, B
CBOIO yepry, akTyanisye. Mpobnem
YAOCKOHAmNEHHS iCHYIOUMX Ta BUHAWOEHHS HOBMX
NepcrneKkTMBHMX TEexXHomMorin i pobounx opraHis
KapTonne3bupanbHOi  TexHikn, OBrpyHTyBaHHS
ONTUMarbHUX PEXUMIB iX pobOTU i, B KiHLEBOMY
paxyHKy, 3abe3neyeHHs i€l ranysi pocnmHHMLTBA
Cy4YacHO, BUWCOKOMPOAYKTUBHOK i  HadinHOW
30UpanbHO TEXHIKOH.

AHaniz  ocmaHHiIx
ny6nikauid. Mpobnewmi
36UpaHHs KapTonni NPUCBSIYEHO  YMMano
ApykoBaHux npaupb. [Mpobnemamun kapTonnsHOI
ranysi 3anmManucs i 3anMMaloTbCa TaKi BYeHi, K
Mpyweubkni C.M., Tyuon T.[, Bynrakos B.M.,
CwoniHcbkui C.B. Ta iH. [3-13].

Asvwem Ta MofentoBaHHSA  npolecy
cenapadii kKapTonnsaHOro BOPOXy 3anmMaBcs Y CBOIX
npauax ®ipman HO.IM. [5].

MuTaHHAMKU po3pobkm Ta OBrpyHTYBaHHSA
napameTpis poTaLinHOro KapTonnekonaya
3armaBcs boHunk B.C. [7].

OcTaHHIMK goCnimKEeHHAMKU chif BBaXaTu
HayKOBWMIA MOLWYK i OBIPYHTYBAHHA KOHCTPYKUIi i

BMPOLLYBaHHA  Ta

napameTpis cnipanbHoro cenaparopa
KapToOMnsHOrO  BOPOXy Ta  OBrpyHTyBaHHSA
napameTpis NO340BXHiX TpaHcnopTepis-
cenaparopis KopeHe3bumpanbHNx MaLUunH
npucesyeHo  gocnigxeHHs  bynrakosa  B.M.

CwmoniHcbkoro C.B., dnboHy I.B. Ta iH. [8, 9].
Benvknm Bknagom B Teopito cenapadii Ha
pelleTax cunydmx martepianis ctanu npaui g.9.-
M.H. E.A. HanomHsLero, aknin y psi cBOiX npaub
pPO3rNsaHYB MaTteMaTWyHi OCHOBM LbOrO MpoLecy,
I.0. MeTpoB nposiB AOCMIOXEHHS MO BU3HAYEHHIO
PO3MIpHOI XapaKTepPUCTUKN I'PYHTOBUX FPYOOK, L0
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YTBOPIOKOTLCA MpU nigkonyBaHHi Gyns60HOCHOro
wapy [12].

CrtpaTeriyHi MMTaHHA 3 BMPOLLYBaHHS
KapTonni B YKkpaiHi 3 BUKOPUCTaAHHAM
HaMCy4acCHILUIMX TEXHOIONIN i TEXHIKW, AKi 6 Manu
KOHKYPEHTOCMPOMOXHI SAKICHi NOKa3HUKN,
OOCNigHMKM Yy CBOIX npausXx, Ha Xanb, OMUHAOTb
aHania cy4acHoro ctaHy Kaptonnsapctea B YKpaiHi
€ 3aBXM aKTyanbHOW npobnemoto.

Mema i 3aedaHHs1 docnidxeHb. MeToto
OOCNIMKEHHS € OBrpyHTYBaHHA KOHCTPYKTUBHO-
TEXHOMOriYHUX napameTpiB kapTonne3bupansHOI
MaLUWHW.

Pesynbmamu docnidxeHb. [poBeaeHuni
aHania KOHCTPYKTMBHO-TEXHOMOTYHMX cxem
KapTonne3bupanbHUX MallvH BU3HAYMB HanbinbL
OOUINbHUA HaNPSMOK YAOCKOHANEHHS iCHYIUMNX Ta
CTBOPEHHS HOBWX KOHCTPYKLN
KapTonne3bupanbHUX MalvH, MigKonyBarnbHUX
pobounx opraHiB Ta cenapaTtopis (puc. 1).

Tak, HanoinbLL CyTTEBMMU i
nepcnekTUBHUMUN XapakTepuctukamm
KapTonne3bupanbHMX MalUVH chif, BBaXaTu:

- MiHiManbHy nogavy rpyHTY Yy BOpPOCI

nigkonyeanbHUMM  pobounmmmn  opraHamm 4o
cenapaTtopa;

- aKTUBHICTb  PYWHYBaHHS1  CTPYKTYypu
cKnbw;

- aKTUBHE PYNHYBaHHS rpyaoK I'PYHTY;
- BMKOpUCTaHHa B poboTi gedopmadin
3CyBY, CKOMNy Ta yaapy.

BaxxnuBe Micue B TEXHOMOrYHIA CXeMi
KapTonrekonada Ans sKOCTi npouecy 36upaHHs
3aMiMae cenapaTop, SIKMi NMOBMHEH Bignosigat B
MEHLUIA Mipi TakKMM OCHOBHMM BMMOram: BMCOKa
cenapyBanbHa 3A4aTHICTb; poboTo3gaTHICTE Mpu
Pi3Hi BOMNOrocCTi r'PyHTY; He3abmBaHHA Byp’aHamu;
BMIiCT TPYHTY Yy BWXiZHOMY BOPOCi HE MOBUHEH
nepesuwyBatm 10%; NOLIKOSKEHHICTb i BTpaTu
Oynbb kapTonni NOBWMHHI ByTM B [ONYCTUMKX
Mexax; OyTM MeHLW eHEeproEMHMM B MOPIBHAHHI 3
iHWMMKW cenapaTopamu; MaTu NPOCTY KOHCTPYKLito
i OyT” npocTMu B ekcnnyaralii, HanaromKeHHi i
PEMOHTI; BMCOKa TpaHCMOpTyYa 34aTHICTb;
NOBUHEH OYTM HEOOpPOrMM Yy BUFOTOBIEHHI. [Mpu
pobOoTi Ha BaXKMX Ta MNEPE3BONOXEHUX I'PyHTaXx
JocuTb LiHHO Oyae 3gaTHicTb cenapatopa Ao
CaMOOUULLIEHHS.
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AHani3 cTaHy NMTaHHA MexaHi3auii 3dupaHHs kapTonni.
MNMocTtaHoBKa MeTu i 3agay gocnigXeHb

!

Po3pobka KOHCTPYKLii NEMILLHO-NONMLEBOro KapTonsiekonaya
3 6bapabaHHUM cenapaTopoM KapTOMNIsIHOro BOPOXY

TeopemuyHe obrpyHmyeaHHs1 7
poboyux napamempie

laeHTndikaLis ronoBHMX NapamMmeTpiB Ta pexumis poboTn
KapTonnes3bupanbHOi MallMHW, NapamMeTpiB npoLlecy cenapadii
Ta iX B3aEMO3B’SA3KIB

}

MpoekTyBaHHS NEMILLIHO-NONULLEBOI NOBEPXHI

}

nonuueBii MOBEPXHI i NpoLecy cenapadii KapTONNAHOro BOPOXY

| Po3paxyHOK TeXHOMOri4YHOT NPOMNYCKHOI 34aTHOCTI KapTonnekonaya |

}

| BuaHa4deHHs 3aTpaT eHeprii Ha arperaTyBaHHs KapTonnekonada |

}

|
|
|
|
|
|
|
|
|
|
Po3pobka matemaTnyHOI MoAeni pyxy 4acTOK BOPOXY MO NeMiLlHO- |
|
|
|
|
|
|
|
|
|
|

| Komm’'toTepHa peanisadis i aHania matemaTuyHoi mogeni |

| EkoHOMiYHE Ta eHepreTuyHe OBI'pyHTYyBaHHS |

}

| BucHoBku i pekomeHrgauii BUpoGHULTBY |

Puc. 1. Cxema TeopeTUYHUX gocnigkeHb

OaHum i3 cnocobis JOCArHEeHHs
NnocTaBrfieHOi MeTU € po3pobka HOBOI KOHCTPYKLIi
KkapTonnesbupanbHoi MawuHu 3 BHapabaHHUM
cenapaTopoM, TEXHOSOrYHa cxema sikoi HaBeJeHa
Ha pwuc. 2.

OcHoBHUMU ) cKnagoBuMu €
KonitoBanbHWIA rpygkonogpibHoBansHUn kaTtok 1,
uMniHapoiganeHMM  nemiw 2, SGKUN  3MEHLUYE
nogavy BOPOXY Bi4 FPYHTY Ha MNpPaBOCTOPOHHIO
nonuuto 3. lligTpumyeTbca kapTonnesbupanbHa
MawuHa Yy poboyomy CTaHi 3a [OMNOMOro
peryrnoBanbHOro onopHoro koneca 4. Ha pucyHky
Takox 306paxkeHo bapabaHHMIN cenapaTop 5, Skun
CKnagaetbCA 3 [JiameTpa MEHLIOi OCHOBKU 6,
fdiameTpa OinbLoi ocHoBu 7, oboaa 8 34enneHHs!
i3 'pyHTOM i NpyTKiB 9.

Mpautoe kapTonnesbupanbHa MaLLWHK
Takum YuHom. lNpu nepemilleHHi MawnHN B3OOBX
pPAOKIB KapTONMSAHOrO MOMsi 3a PaxyHOK CUMKU TAMM
TpakTopa pobo4mnn opraH 3arnmMbnoeTbCS Y 3eMIT0
Ha rMbuHy po3miweHHs 6ynbb. 3a paxyHok
uMniHapoiganeHoro  nemiwa 2 3pi3aeTbCs
OynbOOHOCHMI NMNacT i NogaeTbCs MO TBMHTOBIN
NPaBOCTOPOHHIM  nonuui 3 Ha  KOHYCHWUWA
cenapyBanbHuin GapabaH 5 3i cTOpoHM Manoi
ocHoBu 6. Cenapauis 06ynbb Big r'pyHTy
BiAOyBaeTbCA 32 paxyHOK:

a) 3MEHLUEHHS nofadi nnacra rpyHTy npu
pyci nig KyToM No uuniHgpoigansHOMYy fnemily;

0) KpULLIEHHS NracTa nig Yac noro pyxy no
FBUHTOBIN NPaBOCTOPOHHIN NOMMUi | NOBEPTaHHI
NOro Ha NEBHUN KYT;

B) KpMLWIEHHA nnacrta nig 4ac Woro
noTpannsHHS B NPYTKOBO-KOHYCHMIN Gapabak;

r) pos3TAryBaHHs MmaTepiany nnacta
BCcepeauHi pobo4yoi nosepxHi 6bapabaHa.

TakMm 4YMHOM 3anpornoHoBaHa cxema
KapTonne3bupanbHoi MawuHu 3  BGapabaHHuM
cenapaTopoMm Mokpallye cenapauito 0ynbb Ha
KOHYCHO-NpyTKOBOMY ©OapabaHi,  3MeHLyTbCcA
3abuBaHHs GapabaHa POCNMHHUMMK peLUTKaMU i
MEXaHiYHi MOLWKOMKEHHA ©Oynbb, 3MeHLyeTbcs
KinbKiCTb cenapyBarnbHUX NPUCTPOIB,
30iNblWyYeETbCA  NPOAYKTUBHICTL — arperaty  npu
3abesneveHHi  AKICHUX  MOKa3HWKIB  mpouecy
cenapauii KapTonmsHOro BOPOXY.

Bigomi 3Hapsggoa nonuvueBoro Tuny He
MOXYTb NigHIMaTW FPYHTOBUW Lap, Hanpuknag,
KopeHeOynbboOHOCHI, AnNs nepegadvi ix Ha
TpaHcnopTytodi | cenapyBanbHi  opraHu, WO
3HMXYE  TEXHOMOrYHIi  MOXNMBOCTI  BiAOMUX
I'PYHTOOGPOOHMX 3Hapsab.
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Puc. 2. 3aranbHa TexHOJOriYHa cxema KapTonne3oupanbHOi MalWMHU
3 6apabaHHMM cenapaTopom

Hamn nponoHyeTbCs nemilHO-NonMueBnn
kapTonnekonay (puc. 3) ansa nigBULLEHHS SKOCTI
NigKoNyBaHHA BOPOXY 3a pPaxyHOK MOMinwWeHHs
0OOpPOTHOCTI Nnlacta Ha HE3B'A3HUX i 3BUMYAMHUX
I'pyHTax i BUKOPUCTaHHSA MOro Ans MigkonyBaHHSA
KopeHeOynbbonnogis. [Ona uboro nonuuesa
NnoBepxHsi pobo4Yoro opraHa BUKOHaHa Yy BUrNAAi
YaCTUHW NOBEPXHi BIOKPUTOro Topa 3 TBipHUMMK 1-
4, aki npeacTtaBneHi y BUrNgAi Ayr KpUBKUX ApYyroro
nopsgky. TeipHa 1 Hepyxoma, a TBipHi 2-4 matoTb
rBuHTOBE  0bOepTaHHs HaBkono oci ‘O
OpHovMeHHI Touvkn TBipHUX 1-4 npu obepTaHHi
HaBkono oci “O” nepemiwalTbCa MO  KPUBUX
Apyroro  nopsigky, SKi  NpOeKkTylTbCa  Ha
dpoHTanbHy BepTUKanbHy MMAOWMHY Y BUrNSAAi
KpUBUX, yTBOPHOHOYY dparmMeHT  NoBepxHi
BigkpuTOro Topa. lNepepgHin obpi3 Topa ycivyeHun i
00 MOro rpaHi BCTaAHOBMOETbCA nemiw 5, neso
SIKOro BWKOHaHe Yy BUrNSAi BigpiskiB chipanen 6.
BepxHii  06pi3 nonuueBoi MoBepxHi  Topa
3B'A3aHUN 3 TBUHTOBOIO MMACTUHOK 7, @ HWXHIN
noro obpia 3abesneyeHnin rBUHTOBOIO MIIACTMHO
8, npnyomy obuaei NnactuHyM 7 i 8 30inNbLyOTbL
CBOKO LWUPWHY Yy Hanpami Big nemiwa 5 fo
npoTunexHoro obpizy nomnuui 9. Bicb NoBepxHi
Topa posTalloBaHa Mig rocTpMMm KyToM [0
No3A0BXHbOI OCi pamu i OpieHToBaHa B LIbOMY
HanpsMKy. 3a paxyHOK TPakTOPHOI TArn pobouunin
opraH 3arnMbneTbCs B I'PYHT Ha 3agaHy rmyubuHy,
3[iMCHI0E Nigpi3aHHa I'PYHTOBOro nrnacra BOPOXY
OBanbHOro nepepidy. 3a paxyHOK TIBUHTOBOI

noBepxHi poboyoro opraHa y BUMMSAI 4YacTUHU
NoBepxHi Topa nigpisaHMn nnact  BOPOXY
obepTaetbca Ha 180°, nigHiMaeTbCcs Hag [OHOM
OOpO3HM 3a paxyHOK MnacTvHu 8, a 3a paxyHokK
nnacTuHK 7 nigpisaroyumii nnacT 36epirae HanipHUN
CTaH [0 BMXOA4Y Moro 3a mexi obpisa 9 nonuuij, wo
nigBuLLYyeE SKICTb CMYLIEHHA BOpOXYy nnacta 6es
noTtpedu npu UbOMYy B 3aCTOCYBaHHi JOMOMIKHUX
NpUCTPOIB, TakMx K Bibpatopu, GiTepw, LIHEKN i
T.A. AN nepefadvi BOPOXY Ha TpaHCNOPTYMi i
cenapyBsarsibHi opraHu.

S50 S LSS S /X/6 4

Puc. 3. Cxema nemMiwiHo-nonmueBoro
KapTonnekona4a, Bug po6o4oi noBepxHi
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kpuBumn  10-13  gpyroro nopsigky, nNpyv  LbOMY

kKpyBa 10 € HWXHIM OBpPI3OM YacTUHWM MNOBEPXHI
Topa, a KpmBa 12 — BEPXHIM.

13

Puc. 4. KinemaTuka no6yaoBu YaCTUHM NONULIEBOI NOBepPXHi po6oy4oro opraHy

ICHytoui pe3ynbTaTh OOCNIAXEHb npouecy
NPoCilOBaHHs  He  O03BOMSTb  OOHO3HAYHO
BU3HAYNTU KOHCTPYKTMBHI i KiHeMaTU4Hi
napameTpu cenapyBanbHUX pPoOBOYMX OpraHiB.
Binbwicte pocnipkeHb € 4acTKOBi  BUMagKu
po3B’a3Ky 3aranbHux 3agad. Ockinbkn npouec
BiJOKpEMIIeHHs  OOMIlIOK Ha  cenapaTtopax
KapTOnnsHOro BOpPOXY Mae cneundivHun

Xapaktep, TO NUTaHHA Po3rnsay pyxy Tina no

pobouin noBepxHi i AocChimpKEeHHA  npouecy
cenapauii notpebye noganblMX TEOPETUYHMUX
OOCNIMKEHD.

PoarnaHemo iCHYHOMi nepenymosmu
pO3paxyHKy KOHCTPYKTMBHO-TEXHOJTOTNYHMX

napameTpiB KapTonne3tupanbHoi MawmnHKu (Tabn.
1).

Tabnuus 1.

OcCHOBHi NnepeAyMOBU pO3paxyHKY KOHCTPYKTUBHO-TEXHOJOMYHUX
napameTpiB KapTonne3éupanbHOI MalUUHU

Byson, arperat

MapameTpu BU3HaYEHHSI

HaykoBi nepegyMoBU po3paxyHKy

1. 3aranbHa cxema
nonepeyHoMy HanpsiMKy)

1. Koniga (BigcTtaHb MiX kornecamu B

KapTonne3bupanbHOi MaLLIVHK

Br3HavaeTbcs BMXOAs1UM 3 arpoBUMOr
Ha BMPOLLBaHHS KapTomMsi KpaTHO
LUMPWHI Mixkpsagp [2].

2. Bucota TpaHCnopTHOro NpocBiTy

Teopia gedopmadii rpyHTY

NAOLWMHI

3. KoopauHaTu Kosic B NO340BXHiN

BusHavaloTbCs 3 YMOB CTINKOCTI
CiNlbCbKOrocnoAapcbKoi TEXHIKN.

2. MNMipkonysBankeHa
YacTuHa

1. FNnbuHa konaHHA 6ynbb hy, M

Bu3HavaeTbCst 3 yMOB NOBHOIO
nigkonyeaHHsA 0ynbb Ha OCHOBI
KOOpAMHAT PO3MiLLEHHS
6ynbboHoCcHoro rHisga [2, 12].

2. WnpwnHa nemiwa B, m

BusHavaeTbcs 3 YMOB NOBHOIO
nigkonyeaHHSA Oynbb Ha OCHOBI
KOOpAMHAT PO3MiLLIEHHS
6ynbboHocHoro rHisga [2, 12].
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3. Kytn Haxmny nemiwa & n, rpag.

PospaxoByeTbCs 3 yMOBM NPOCYBaHHS
BOPOXY MO NOBEPXHi nemiwa 6e3
CKYNYEHHS I'PYHTY i TUNY nemilHol
noBepxHi. Teopia po3paxyHKy KnunHa siK
aedopmartopa rpyHTy [2, 12].

4. KyT cxoay pOCINMHHMX 3anuLLoK ¥ ,
rpag.

PospaxoByeTbcsl 3 yMOBU, e (P — KyT

TepTs POCNUHHUX cTeben abo
KopeHeBuLL no nesy [2, 12].

5. [loBXunHa:
nemiwa I, M;
nesal, m.

BusHavaeTbCA 3 KOHCTPYKTUBHMX
MipKyBaHb BpaxoBYylo4n UHaMIKy
nigKkonyBaHHsA nnacTta [2, 12].

6. Kyt Haxmny pobo4oi noBepxHi kKnnHa
[0 TOPU3OHTY 80, rpag.

Teopist po3paxyHKy KnnHa sk
aedopmartopa rpyHTy [2, 12].

7. Tun nemiwHoi NOBEPXHi

Teopis nnaHyBaHHA NEMILLHOT NOBEPXHI
[2,12].

3. MNopatoya
YacTUHa BOpPOXY
0o cenapaTopa

1. KyT nigHiMaHHSA, KpULWEHHS i
po3nyLLyBaHHA KapTOMMSHOro BOPOXY
2, rpag.

Teopis TepTs maTepianis No NOBEPXHi
pobouunx opraHis  [2, 12].

2. KyT Haxvuny kapTonnsHoro nnacra

[, rpaa.

Teopisa pyxy maTtepianis no rBMHTOBIN
pobouin nosepxHi [4, 12].

3. KyT 3MiLLEHHSA KapTONNAHOrO BOPOXY
Y o, rpag.

Teopis pyxy maTtepianis no rBUHTOBIN
pobouin noeepxHi [4, 12].

4. MiHimanbHe, MakcumarbHe i
pO3paxyHKOBe 3HAYEHHSA pagiyca
NeMILIHO-NONULEBOI MOBEPXHI KOPMyCyY

R..R_ iR _.m

min ’ max po3.

Pagiyc mae 6ytn Takmum, Wwo6 nigHATUIA
nonuueto KapTonnNAHMUIA BOPOX
MOBHICTIO MOMICTUBCSA Ha Hil | He
nepecunaecs Yyepes kpan [4, 12].

5. WwupwuHa BrHyToCTI B, M i goBXuHa L,
M NOSNULEBOI NOBEPXHI

BusHavyaeTbCsa 3 KOHCTPYKTUBHMX
MipKyBaHb BpaxoBylo4u ANHaMIKy pyxy
nnacta [4, 12].

6. KyT nocTaHOBKM NONULUEBOI NOBEPXHI
00 HanpsIMKy pyxy ,B , rpag.

Teopisa pyxy maTtepianis no rBUHTOBIN
pobouinn noepxHi [4, 12].

7. OnHamiyHi napameTpy nonuueBoi
NoBEepXHi

Teopisa andepeHuianbHOro YUCNEHHS.

8. KinemaTtunyHi napameTpu nonvuesoi
NoBEepXHi

Teopis po3paxyHKy KiHeMaTuKK.

9. Tun nemiwHoO-NONNLEBOT NOBEPXHI

Teopia nnaHyBaHHA NeMillHo-
NonunLEBOI NOBEPXHI.

4. bapabaH

1. DiameTp:
Manoi ocHoBu D1, M;
BenuKoi ocHoBu D2, M.

BusHavyaeTbCsa 3 KOHCTPYKTUBHMX
MipKyBaHb BPaxoBYytO4U KyT KOHYCHOCTI
bGapabaHa, (I 6

2. KyT: KOHYCHOCTI (X 6, rpag;
Haxuny oci 10 FopuU3oHTY J , rpag.

Teopii pyxy Bopoxy B 6apabaHHNX
cenapaTopax.
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3. JoBxunHa L, m

Mae obmerkytoue 3Ha4YeHHs L<

BM/')K.

4. Konosa wBuakictb Vi, M/c

BusHavyaeTbCs i 3MIHIOETBCSA Big KyTOBOI
LUBUAOKOCTI obepTaHHs @), pag/c i
pagiyca 34enneHHsa oboaa 3 rpyHTom R,
M

HUMK t, M

5. OiameTp npyTka d, M i NPOCBITU MiX

Teopis gocnimpkeHHs npouecy
PYNHYBaHHS I'PYHTOBMX rPYAOK 3a
Bespykum J1.I1.

6. 3aranbHa nnowa cenapatopa S, M2

BusHavaeTtbes 3 KOHCTPYKTUBHUX
napameTpiB cenapaTopa.

OapabaHa

7. OuHamiyHi i KiHemaTnyHi napameTpu

Teopis pyxy 4aCTMHOK B 06epTOBUX
cucTemax.

5. Konay B uinomy
Q, kr/c

1. TexHonoriyHa NponyckHa 34aTHICTb

Teopis NnponyckHOT 34aTHOCTI
cuctemun 3a .. NeTtpoBum.

2. Tarosui onip konava R, kH

Teopisa onopy c.-r. mawmH 3a B.T1.
"opaYKiHMM.

3. 3aTpaTu NOTYXHOCTI Ha
arperatyBaHHs Ng, KBT

Knacu4Hi Teopii TeopeTn4HOT MexaHiku

MpoeKkTyBaHHA nemiwHo-NoNnuUeBoiI
NOBEPXHi. MpoaHanizyBasLun npodinb
KapTOMNMSAHOI rpAgKW, TWUMNWM FEMILHOI MNOBEPXHi,
PO3MILLEHHA cenapyBanbHOro poboyoro opraHy i
BUCOTY  MigAHIMAHHA  KapTOMMSHOrO  BOPOXY,
NPOEKTYEMO NEMILLHO-NONNLIEBY NMOBEPXHIO.

HuHi HaMMOLLMPEHILLNM € mMeTon
npocdecopa M.B. LUyukiHa. PosrnsaHemo uewn
mMeTod, 3rigHo 3 dkum 6ygyemo pABi  npoekuii
pob0oY0i MOBEPXHi HaLIOro NemillHO-NONMLEBOrO
KOopnycy — nonepeyvyHo-BepTuKanbHy  (KOHTYp
Koprycy) i ropnu3oHTarbHy.

Q6

MobynoBy nonepe4yHO-BepPTUKANILHOI
npoekKuii nemiwHo-NoONULUEBOi NOBEpPXHi
(KOHTYpy KOpryca) BUKOHYEMO B TakOMy MOPSAKY.
Y BubpaHomy MacwTtabi BigKNagaemMo LUMPUHY
mixpage L (puc. 5), ska Bignosigae [OOBXWHI
bapabaHa i KyTy KOHYCHOCTI ds, BUXOASYM 3
arpoBMMOr Ha BWPOLLYBaHHA KapTonmi i BigcTaHi
MiX Konecamu Ansd rabaputHUX po3Mmipis NeMmillHO-
nonuueBoro kaprtonnekonaya 3 6GapabaHHUM
cenapaTtopoM B MOMEPEYHOMY  HarpsMKy,
MaKCUMarbHy WWUPUHY B i BucoTy nigkonyBaHHA hg
— 3 YMOB MOBHOrO NigKonyBaHHA Oynbb Ha OCHOBI
koopauHaT 6ynb60HOCHOrO rHi3aa.

L

Puc. 5. No6ynoBa KOHTYpY YaCTMHU NONMLIEBOI NOBEPXHi pO60YOro opraHy
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3a posmipamu B i h« ©yayemo nepepi3
KapTONMAHOI rpsagkn, ane BpaxoBYHUM OpMY
OynbOOHOCHOrO TrHi3ga, ska Haragye eninc i
BiKMOAE IMLWIHIO 4YacTUHy TIpyHTy 6e3 Oynbb,
B3ABLUM YaCTMHY UMAiHAPA, WO € TBIPHOK ApYroro
nopsaky 3 Todkamm 19, 20, 30, 40 50 B noyaTkoBMi
MOMEHT PyXY, MO SKOMY Ni3Hie npuinmemo chopmy
nemiwa.

Kopuctytounce puc. 4 i NOACHEHHSM [0
HbOrO Ansl Haworo BMNagKy, OyayemMo KOHTypwu
YacTMHM MONULEBOI MOBEpPXHi pobo4voro opraHa
BpPaxoBYylo4M KiHEMaTUKy pyxy Todok 10, 20, 30, 49
50, aki nepengytb B 13, 23, 33, 43, 53 npu yssBHOMY
KyTi & = 90° €KMW ni3Hiwe npuMiMemMo 3a KyT

Haxuny nemiwa o .

ma mexHorsoegissx
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Cnonyyatoum Toukm 59, 51, 52, 53 pagiycom
R, OTpUMaeEMO KPWUBOMIHIMHUIA OOpPUC BEPXHBLOIO
ob6pisy nonuui, a Toukm 19, 11, 12, 13 —
KPMBOIiHIMHWIA 0OpUC HMXXHBOTO 00pi3y nonui.

HactynHum eTtanom 6yae BuOip nemilHol
noBepxHi i ii nobymoBu (puc. 6), a TaKoOX
3B’A3yBaHHA  BEpPXHbOro  0Opi3y  nonuueBoi
MoBepxHi Topa 3 FBUHTOBOK MMAacTUHOW 7, sika
36epirae HanNpy>xeHUn cTaH, a HWXHIN horo obpis 3
rBMHTOBOK NnacTuHo 8 ana  3abe3neyeHHs
nigHiMaHHs Hag AHoM Gopo3HW, npuyomy obuAaBi
nnacTmHn 7 i 8 36inblyloTb CBOK LUMPUHY Y
HanpsiMi Big4 nemiwa 5 00 NpOTUNEXHOro obpisy
nonuui 9. MNpuMAMeMO MakcMManbHUN KYT Haxuny
nemiwa

o, =24°.

L

- _—

- —

Puc. 6. Cxema nemiliHo-nonu1ueBoi po6o4oi NnoBepXxHi

NMobypoBa ropu3oHTanNbHOI NpoeKLii
nemiwHo-nonuueBoi noBepxHi. [ns ii nobynosu
cnig BubupaTu HanpsMHY KPUBY, BU3HAuUUTW Ti
dopmy i posmipu.

HanpamHa kpuBa. Popma HanpsMHOI
KpUBOI, Micue ii pO3MilleHHA B TiM 4M iHWIN
YacTuHI pobo4yoi MoBepXHi Kopnycy, ii napameTpu
€ BM3HA4YanbHUMW AONS  NEeMIHO-NoNMLEeBOT
NOBEPXHi LOAO KPULLIEHHS, pPO3NyllyBaHHA i
nepeBepTaHHsl BOPOXY.

BuxigHumn BennunHamun gns nobynosu

HanNpsiIMHOI KPUBOI € KYT &; — MiX MIOLMHOW AHA
KapTONNSAHOI rpPsgKN | AOTUYHOK A0 HanpsiMHOI
KpMBOi,  pO3MILLEHO Yy  NeprneHanKYnspHIn
nrowuHi fo nesa nemiwa, i Y, — KyT cxoay

POCIMHHUX  3alfMIoOK 3  Je3a nemiwa. Yum

OinbWwni KYyT &£,, TUM IHTEHCMBHILLE KPULIUTBLCS i

0’

po3nNyLyeTbCA KapTonngHUA Bopox. Ona nonuub
KyneTypHoro tuny &, — 20...30°, a ans nemiwis

kapTonnesbmpanbHux MawuH kyt ¥, — 40...50°

[13].

3a cdopmoto HanpsMHa KpuBa Moxe OyTu
YacTUHOI Kona, napabonu um eninca. HanbinbLwe
3aCTOCOBYIOTb HanpsiMHY KpWBY, fiKa B HWXHIN
YacTMHI Mae NPSAMONIHINHWIA BIAPI3OK S, a BuLLE €
napabonot. Tak HanpsiMHa KpuBa 3abesneuvye
croyaTtky nrasHe NigHiMaHHS BOPOXY MO Nnemity i
TiNbKN NOTIM €HeprinHe NepernHaHHs, Wo crnpuse
KPULLIHHIO i PO3MyLLYBaHH!O. JoBxunHy
NPSMONIHIMHOIO Bigpi3ka S HanNPAMHOI  KPUBOI
BMOMPAEMO 3anexHo Bif rMMOMHWM MNiOKONYBaHHS.
Onsa rmubuHu nigkonyBaHHs hy = 200...250 mm, S
=50 mm.

Ona nobygoBum HanpsiMHOI  KpUBOI Y
BUMMSAI YaCTUHW Kona MOTPibHO BU3HAYUTU NOTO

150



Ne 1 (100) Bibpauii e mexHiyi

pagiyc kona, Ha ocHoBi sikoro ii 6yayemo. Pagiyc
Mae Oyt TakuMm, WOO6 nMigHATMI nonuueto
KapTOMNASHUI BOPOX MOBHICTIO MOMICTUBCA Ha Hil i
He nepecunascs 4Yepes kpai, a Takox wob BOpOX,
WO nepeBepTaETbCs MOMNWUED, He 3agupascs
HWXKHBOK YaCTUHOLO ii BOPO3EeHHOro 0opi3y.

Omxe, 3a nepwoi ymMOBM MaTMMEMO

MiHiManbHe sHavenHs pagiyca R ., a 3 apyroi —

MaKcumanbHe Rmax.
[ns BM3HA4YeHHs MiHIMaNbHOrO 3Ha4YeHHS
pagiyca Rmin nepepikmMo  nemiliHO-NonuLueBy

noBepxH Kopnycy nnowmHow BC (puc. 7), sika

ma mexHorsoegissx
2021

nepneHavKynsapHa A0 nes3a nemiwa i npoxoauTb
yepes 1oro KiHeub y Touui B. MNepla ymoBa dyae
3abesneveHa, akwo kpmuea BiM; Gyae posuioto 3a
BC (BiM; > BC).

Puc. 7. Cxema o BM3HaA4Ye€HHS MiHiManbHOro pagiyca HanpsiMmHOI KpMBOI

3a ymosu pisHocti  BC=BM,
MaTMeMo
B
=R(r—¢g,).

COS ¥,

3Bigcu
B
R

) (m—&,)cosy,’

B
I3 puc. 7 suaro, wo BC = , a
COSy,
OOBXWHA KpuBOI (yactuHa Kona)
TO6TO
B
min (1)

(7 —&,)co8y,
Mpn WKNPUHI 3aXONneHHs Kopnycy, PiBHIN

B=b+26 ansa umMniHgpuyHoro nemiwa (pwc.
8).

151



Ne 1 (100) Bibpauii e mexHiyi

ma mexHorsoegissx
2021

Puc. 8. Cxema ans po3paxyHKy WMPUHKU nemiwa:
b — wupuHa rHizga 6ynb6; & — 3miWeHHA oci psAaka BiAHOCHO oci nemila;

hk — rMMbuHa KONaHHS; h - rAn6una sansranxs KpaMrHiX No WUpUHi 6ynbo;

W — KT NPMPOAHOIo BiAKOCY I'PYHTY.

MigctaBuBlWK 3Ha4veHHst y (1) 3HanMgemo
R, =0,150 m.

Ons BM3HAYEHHS MaKcMMarnbHOro
3HayeHHs pagiyca Rmax, ypaxoByouu, WO NOMULS

He 3adinnioe nepeBepHyTY CKnOy,
BUKOPUCTOBYEMO 3arexXHICTb:
hk? -1
R, = e

oSy,

Jk? =siny,

k?| cosy, —

ae k — BigHoweHHs B/hk .
MigcTaBmBLIM 3HA4YeHHA Yy (2) 3Hangemo
R, =0.232m.

Ons nobypoeBu napabonu po3paxyHKoBe
3Ha4YeHHs pagiyca Rpos. BUXIOQHOTO Kona mae 6yTtu

Oinbwunm 3a Rmin I MEHLLNM, HIXK Rmax .

Rmin < Rpos. < Rmax
Buxogsaun 3 npodinto  KapTonnsiHoOI
rpsakv, pospaxyHkoBa LiMpuHa nemiwa B = 0,410

M, Togi Rpes. = R1 = 0,205 ™, a kpuBa BiB'1 =
Ri(7T —2&,) = 0,554 m.

BucHoeku. 1. AHania  KOHCTPYKLUin
KapTonne3bupanbHMX MawuH Ta iX poboymx
opraHiB, a TakoX MPUHUMNIB BNIUBY Pi3HUX
cenapartopiB Ha KapTOnnsHUA BOPOX MokKasas, Lo
BOHW  BUKOPUCTOBYIOTb  HeedeKTUBHI  BUAN
aedopmauin, a came: ygap | CTUCKaHHS.
HaTtomicTtb JocnigKeHHs [03BONATb
CTBEPKYBATU, WO 3HAYHO eEeKTUBHILMMU €
aedopmadii  po3tary i 3cyBy, SAKi B UMHHUX
KOHCTPYKLUISIX cenapaTopiB He peani3oBylTbCH,
abo peani3oBylOTbCS NMLLE YAaCTKOBO.

2. Ha ocHOBi KOMNNEKCHUX [OOoCnigXeHb
3anponoHoBaHa TEeXHOomorivyHa cxema
KapTonnekonada, poboyi opraHu SKOro (fiemiHo-

nonvuesui nigkonyead i 6apabaHHun cenapaTtop)
B3aEMOZil0Tb 3 KapTOMMSiHAM BOPOXOM 4epes
Aedopmadii  po3Tary i 3cyBy, WO pJdae 3Mmory
edeKTVBHO BigcenapoByBaTV [PYHT B  Pi3HUX
ymoBax 36upaHHs 6ynb6.
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OBOCHOBAHUE KOHCTPYKTUBHO-
TEXHOJTOM'MYECKUX MAPAMETPOB
KAPTO®ENEYEOPOYHON MALUUHbI

[nsa ycnewHoro BbIxoga YKpauHbl Ha
3anagHble  pblHKM  Heobxogumo  obecneunTb
KOHKYPEHTOCMNOCOOHOCTb CBOEN MpogyKuuu, 4TO
AOCTMraeTcss npyv  KOMMMEKCHOW MexaHu3auuu
TEXHOMOIMYECKMX MPOLLEeCCOB, CHWKEHWM 3aTpar
TpyAa, YyBenuMyeHMU YpOoXarWHOCTM M KayecTBa
nonyyaemow npoaykunn. CooTBETCTBEHHO, Lienbio
uccnegoBaHus Bbino nposegeHne
CpaBHUTENBLHOTO aHanunsa KOHCTPYKTMBHO-
TEXHOIOrMYeCKNXx cxem KapTodeneybopoUHbIx
MaLLVH ans onpeerneHns Hanbonee
uenecoobpasHoro HanpasreHne
COBEPLUEHCTBOBaHNS CYLLECTBYIOLLUMX W CO3OaHNS
HOBBbIX KOHCTPYKLMI KapTodeneybopoyHbIX
MalLWH, noAkanbiBalwWwmx paboynx opraHoB wu
cenapatopoB M 0OOOCHOBaHME KOHCTPYKTUBHO-
TexHonormyeckmx napameTpoB. MccnegosaHus
NpoBOANMUCH nytem TEXHOMNOrM4YecKu
KOHCTPYKUMOHHOIO aHanu3a TeXHONOMMMA U MaLluuH
ans ybopku KapTodens. B npouecce
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nccnegoBaHun NCnonb30Banucb MeToAbl
CpaBHEHNs U MaTeMaTU4yecKoro MoaenupoBaHus
TexHonormyeckmx npoueccoB. NHGdopmaunoHHoN
6ason nccrnegoBaHum nocnyxvnu  Tpyapl
YKPaMHCKUX W 3apyDeXHbIX  y4YeHbIX MO
TEXHOMOMMAM U MalunHam ans yoopku kaptodens.
Ha ocHoBe nNpoBeOeHHOro  CpaBHUTENBHOMO
aHanuMsa TexHonormm w mawwuH ana  ybopku
KapTodens BbiiBNEHbl OCHOBHblE MPOLLECChI,
BNMUAIOLLME Ha arpoTexHudeckne nokasarenmu
y6OpOUYHON TEXHMKK, @ TaKKe NPUHLMNOB BINAHUS
pPas3nMyHbIX CenapaTtopoB Ha KapTodenbHbIN
BOpOX  MoOKasan, YyTO  OHU ncnonb3yoT
HeadbeKTMBHbIE BUALI AeopMaunii, a UMEHHO:
yaap u coxatus. WMccnegoBaHua  NoO3BONAT
yTBEPXAAaTb, YTO 3HauUTenbHO 3dpekTBHEE
aBnseTca gedopMauun pacTsSXeHus W CcOBwra,
KoTophble B OENCTBYHOLLMX KOHCTPYKLIMAX
cenapaTopoB He peanuaylTcs, UM peanuaytTcs
Wb 4acTMyHo. Ha  ocHoBe  KOMMMEKCHbIX
UccneaoBaHMM  MNpeasiokeHa TexHorornyeckas
cxema kapTodpenekonanku, pabouve opraHbl
KOTOpOM  (NEMEeLUHO-OTBasnbHbI  KonaTtens MU
DOapabaHHbIi cenapaTop) B3aUMOAEMWCTBYKT C
KapTodenbHbiIM BOPOXOM 4Yepe3 aedopmauum
pacTsbkeHuss M caBura, no3sonset 3dEKTUBHO
oTcenapupoBaTtb MOYBY B Pa3fIMYHbIX YCINOBUSAX
yoopkn KnyobHerh W OpYrux KOHCTPYKTUBHBIX U
KMHEMATUYECKMX MapamMeTpoB pabo4yMx opraHoB
KapTodeneybopoyHO MaLLWHBbI.

Knro4deenie cnoea: Kapmoagerb,
KapmogeneybopoyHasi MexHUKa, MmexHO02aus,
rpoyecc cenapayuu, bapabaHHbIl cenapamop,
ybopka kapmogberis, cenapayusi, 80POX.

JUSTIFICATION OF CONSTRUCTIVE-
TECHNOLOGICAL PARAMETERS OF THE
POTATO HARVESTING MACHINE

For Ukraine's successful entry into
Western markets, it is necessary to ensure the
competitiveness of its own products, which is
achieved through comprehensive mechanization
of technological processes, reducing labor costs,
increasing vyields and quality of products.
Accordingly, the aim of the study was to conduct a
comparative  analysis of  structural and
technological schemes of potato harvesters
identified the most appropriate direction to improve
existing and create new designs of potato
harvesters, undermining working bodies and
separators and substantiation of structural and
technological parameters. The research was
carried out by technological and structural analysis
of technologies and machines for harvesting
potatoes. In the process of research methods of
comparison and mathematical modeling of
technological processes were used. The
information base of the research was the work of
Ukrainian and foreign scientists on technologies
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and machines for potato harvesting. Based on a
comparative analysis of technologies and
machines for harvesting potatoes revealed the
main processes affecting the agronomic
performance of harvesting equipment, as well as
the principles of influence of different separators
on the potato heap showed that they use
inefficient types of deformation, namely: impact
and compression. Instead, studies suggest that
tensile and shear deformations are much more
effective, which are not realized in the current
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realized. On the basis of complex researches the
technological scheme of the potato digger which
working bodies (a ploughshare-shelf digger and a
drum separator interact with a potato heap through
deformations of a tension and shift that allows to
separate effectively soil in various conditions of
harvesting of tubers and other constructive and
kinematic parameters is offered. potato harvester.
Key words: potatoes, potato harvesting
equipment, technology, separation process, drum
separator, potato harvesting, separation, heap.

designs of the separators, or are only partially
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