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Ipupoonuii nomenyian CitbCbk020CnO0ApChKUX Yyeiov Yxpainu 0osgonsie cmamu nidepom 3
supoonuymea yykpy 6 €Esponi. Illpome, 0ns ycniwno2o 6uxo0y HA €6PONEUCHKI PUHKU HEOOXIOHO
3a0e3neuumu KOHKYPEeHmMOCNPOMONCHICHb U20MOGAEHOT NPOOYKYIL, W0 MOJICHA 00CAZMU PISHUMU ULTAXAMU,
30KpeMa: RNiOSUWEeHHS AKOCMI CUPOBUHU, 3HUNCEHHA 3ampam npayi ma eHepeoEMHOCHMI npoyecie
8UPOOHUYMEA.

Ilposedeno amaniz KIACUYHUX MEXHONO2IU OYUWEHHS 20]1i80K KOPEHenni00ie ma ix 30UupauHs, enius
PDI3HUX KOHCHMPYKIMUBHUX CXeM OUUUWLYBAIbHUX NPUCMPOI8 HA YUCTNOMY 2OI6KU MA YINICHICMb MiNa KOPEHs 3
VpaxyeanHam eHepzosumpam Ha npoyec. [ocnioxceno npobaemy YOOCKOHANEHHS ICHYIOUUX MA 8UHALIOEHHS.
HOBUX KOHCMPYKYINl 2UYKOOYUCHUX MAWUH 3 YPAXYBAHHSIM (DI3UKO-MEXAHIYHUX elacmueocmeli mil
KOHMAKMY OYUCHUK-KOPEHENIi0, AKICMb pobomu SKUX 3a008i1bHUNA O A2POMeXHIUHI GUMO2U.

Y cmammi 3anpononosano HO8Y KOHCMPYKYIIO RpUCMPOIO 015 3pi3V8AHHA 2UYKU MA OYUYEHHS
201080K KOPEeHenn00ié yykposux OypAKie, 8 sAKill NOEOHAHO 084 MEXHOLOIYHUX Npoyecu — 3Pi3V8aHHA 2UUKU
ma nodanbuie 000UULEHHS NOBEPXHI 20JiBKU KOPEHENN00y HCOPCMKOI HOBEPXHEI0 OUCKA MaA elacmUYHUMU
ouuamu 3a yMOGU KOMIIOBAHHI BUCOMU POCMY KOICHO2O KOPEHeniody. 3anponoHoeana KOHCMPYKYis
NPUCMpoI0 BUKOHAHA V 8U2NA0i 8CMAHOBNIEHO20 Ni0 KYMOM 00 8EpMUKAL] NPUBOOHO20 84Ny, HA AKOMY, 3
MONCAUBICMIO  OCbOBO2O NEPEeMIUeHHs, 3AKPINIeHO MAamoyuHy 3 KONIIOBANbHUM OUCKOM, HA AKOMY
B8CMAHOBIEHO HOJICi ma ouucHi 1onami. Taxooic nposedeHull ananiz KiHeMamuyHUX XapaxKmepucmux pooomu
0aH020 OYUCHUKA A 0OIPYHMOBAHO KIHEMAMUYHULL PEXHCUM 1020 pOOOMU.

Pesynomamom docniddcenns € 8uHaYeHHi NEPCheKmuey 800CKOHANICHHS TMeXHON02Ii OYULeHHs SUYKU
YYKpPOBUX OYPAKIB, 3aNPONOHOBAHO HOBY KOHCMPYKUYIIO OUUCHOI MAWUHU KOMOIHOBAHOT Oii ma 06IpyHmMOBAHO
KIHeMAmu4HUl pexcum pooomu O4UCHUKA.

Knrouoei cnosa: cuuka, 3a1umku 2uyKy, KOpeHenio, YyKposuili OYpsK, 04UCmKd, 000YULEHHS.

IMocranoBka npodaemu TUM, 1[0 OCHOBHUH IMPOAYKT — ILIyKOp — € 0a30BOIO
CHUPOBHUHOIO I 0araTh0X XapyoBHX BHPOOHUIITB, a
TOMY € Ba)KINBOIO CKJIaJ0BOK IPOIOBOJIEYOI 0e€3-
neku aepkaBu. Ha BUpoOHUITBO LIyKpy BH3HaYallb-
HUH BIUIMB Ma€ SIKiCTb MIATOTOBKH CHPOBUHH, TOOTO
KOpPEHEIUIOMIB IYKPOBUX OYypsKiB, a caMe 1X I[yKpH-
CTICTh, CTYHiHb TOIIKOKEHHS Ta AKICTh OYHCTKH
BiJl IPYHTY Ta 3aJIUIIKIiB THYKH.

30upaHHs BpOXar0 LYKPOBOro Oypsika IpOBO-
IUTHCS, B OCHOBHOMY, KOoMOalHamu, sIKi 3a OIUH
pobounii Xifi BUKOHYIOTH IIUTy HH3KY OIeparfii —
Oe3KomipHe 3pi3aHHS THYKH 32 YacTO I[MaCUBHUMH
3pi3yI0YMMH  POOOYHMMH OpraHaMH, BHMKOILYBaHHS
KOPEHEIUIOY, OYMIIECHHS KOPEHsl Bifl 3aJMIIKIB IPy-
HTY [2,3]. IIpoTe, B naHux MammHax He MPHIIIEHO
JIOCTaTHHO YBaru MUTAHHIO BIJIUICHHS 3aJIUIIKIB

[Ipupomuuii TOTEHIIaN CiTBCHKOTOCTIONAPCH-
KHX yTifgb YKpaiHu JO3BOJSIE CTATH JIIEPOM 3 BUPO-
OouunTBa mykpy B €Bpomi. llpore, mms ycminHoro
BHUXOJy Ha €BPOMNEWCHKI pUHKH HEOOXimHO 3abe3e-
YUTH  KOHKYPEHTOCIIPOMOXHICTH ~ BHUTOTOBJIEHOI
MPOAYKIIi, [0 MOXKHA JOCSITH PI3HUMH LUISXaMH,
30KpeMa: MiBUIIEHHSIM SIKOCTI CUPOBHHHM, 3HM)KEH-
HSM 3aTpaT Ipaii Ta eHePrOEMHOCTI IMPOIECiB BHU-
pOOHUIITBA.

BupoOHUITBO IIyKpOBOi CHPOBHHM Ha TepeHaX
Hamoi JepikaBU 30CEpePKEHE Ha BHPOLIYBaHHI
ykpoBoro Oypsika. IIporarom ocrtaHHIX pOKiB, 3a
naauMu Jlepxxkomcrary Ykpainu [1], Ha BIiTUM3HS-
HUX TOJIAX CIOCTEPIraeTbCs TEHACHIiS 301LTbIICHHS
IUIOII TOCiBiB IykpoBoro Oypsika. Lle 3ymoBieHo
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THYKK BiJl Tifla KopeHemony. 3a0pyaHEeHHS BHKO-
MaHUX KOPEHEIJIOAIB 3aJHIIKaMU T'MYKH HEraTHBHO
BIUIMBAa€ Ha TIPOLEC IYKPOBApiHHS, IIO, B CBOIO
4epry, MpU3BOIUTH 1O 30UTBLICHHS BUTpPAT Ha cam
MpoIieC, 1, BIAMOBIAHO, 30UIBIIYETHCS COOIBAPTICTh
KiHIIEBOrO Tponykry. Ilopsa 3 THM, iCHye HH3Ka
YCKIIaJIHEHb TIOB’SI3aHHUX 13 3a0pyJHEHHSM 3ajIHIl-
KaMH THYKH, a came, 30UIbIIeHHS] SHePrOBUTPAT Ha
TPaHCIOPTYBAaHHSI CHPOBUHH JIO0 MiCIlb KaraTyBaHHS
1 10 TUIOIIAI0K 3aBOJIB Ta BTPATH MpH 30epiraHHi B
Karatax 4epe3 THUTTS KOpEHIB, sIKE CHIILHO 3aJie-
JKUTh BIiJ HAasSBHOCTI 3aJIMIIKIB THYKH, OCKIIBKH B
Hill 30epiraeTbca HAaJUTMIIKOBA BOJIOTA, SIKA AKTHBHO
CHIpUsiE PO3BUTKY MIKPOOpPTraHi3MiB Ta TPHOKIB —
30yIHUKIB THUJICH.

[Tocrae mpoOseMa yIOCKOHAJCHHS ICHYHOUHUX
Ta BUHAMJICHHS HOBUX MEPCIIEKTUBHUX KOHCTPYKITIH
OYHCHUX Ta JIOOYMCHHUX POOOYMX OpTaHiB 30HMpaih-
HUX MAaIlWH, OOTPYHTYBaHHS DAalliOHAIBHUX PEXH-
MiB IX poOOTH Ta, B KIHIIEBOMY pe3yJjIbTarTi, 3a0e3me-
YeHHS JaHOI rajay3i SKICHOK Ta HaJidHOI TEXHi-
KOIO.

AHAaJI3 0CTaHHIX JOCTITKeHb i myOaikanii

Bigomo, 1o as 3MEHIIEHHs €Heprosarpar Ta
gacy 30HpaHHS BPOXKAIO IIYKPOBUX OYpSKIB IPOBO-
IUTHCSL NPSIMUM KOMOailHyBaHHAM INpU BUKOHAaHHI
orrepariii OYMCTKH THYKA Ha KOPEHI Ta BUKOITYBaHHS
KOpeHeIIoAiB oxHiero Mammuoro [2]. [Ipote, mocmi-
JDKEHHS [I0Ka3alyd He3aJ0BUIbHY SIKICTh OYHCTKH
3aJMIIKIB TWYKM Ha BHKOIIAHHUX KOPEHEIUIOAax,
MIPUYMHOI0 YOTO € HEJOCKOHAIICTh KOHCTPYKIIi Ta
PESKUMIB pOOOTH OYHCHHUX TIPUCTPOIB [4,5].

@OyHAaMeHTaIbHI OCHOBH JOCHIDKEHHS TIpO-
[leCy MAOOYHUIIEHHS KOPEHEIUIOAIB Bil 3ajHINIKIB
TUYKH BUKIaAeH y mparsx mpod. Boek [1.O., skuit
B 1936 porii ony0OIikyBaB CTaTTIO, B SIKili BUKJIAIEHI
(hi3uKo-MexaHIYHI arpo0ioJIOTiYHI BIACTHBOCTI IyK-
pOBHX OypsKiB, 3aJIEKHOCTI MK OKPEMHMH PO3Mi-
pamu OypsKIB Ta BTPaTH I[yKPUCTOI MacH KOPEHETI-
JOIIB 32 PI3HUX CHocoOiB 3pi3yBaHHA KOPOHKHU. L[5
poboTa, a TakoX Tparli yKpaiHChKUX BYeHUX Bacu-
nenka A. O., BypmictpoBoi M. @., Tar’saka M. B.,
Henucenka I. I., Tloropinoro JI. B., 3yesa M. M.
CIPaBWJIM OCHOBOIIOJIOKHUM BIUIUB HAa PO3BUTOK
Oypsiko30MpalpHUX MAaIlMH. 3HA4YHy YyBary BH-
BUEHHIO O10NIOTTYHHX Ta ()i3MKO-MEXaHIYHHUX BJac-
THUBOCTEH I[yKpOBHUX OYpsKiB, Y 3B 53Ky 3 MexaHi3a-
mi€ro X 30MpaHHs, NPUAUIIN TaKOX 32 KOPJOHOM.
Bigcrani Mk KopeHeruiofaMu B PSIOKY Ta II0JIO-
KEHHS 1X TOJIOBOK BiTHOCHO MOBEPXHI IPYHTY CHpa-
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BJSIFOTH ICTOTHHMI BIUIMB Ha Tpolec 0oOpi3yBaHHS
THYKH 1 TOOYHILEHHS TOJIOBOK.

MaremMaTHYHUM MOJETIOBAHHSAM TMpOLECY J0-
OYUIIICHHS TOJIIBOK KOPCHEIUIOAIB Ha JIOOUYMCHUMHU
arperataMmu, a TakoX TEOPETUYHUMHU JOCIIIKEHHSIM
I[LOTO IPOIECY 3alMaIUCs TakKi BUIATHI BUEHI, SK
[Moropinumii JI. B., Bynrakos B. M., Maprunen-
ko B. 4.

HesBakaroun Ha TOCUTH MIMPOKE JOCIiIKEHHS
MUTAHHS JOOYMIICHHS TOJIIBOK KOPEHEIIONIB Bif
3aIIMIIKIB THYKH, JESIKI CIIOCOOH, 3aBISKU SKHM MO-
JKHA JIOCATHYTH HEOOX1JHOI YMCTOTH BOPOXY KOpe-
HEIIOMIB, TOB’sI3aHi 31 3HAYHUMM ITOIIKOKEHIMU
CaMoro Tijia KOPEHEIUIOly PH BUKOPHCTaHHI JKOpC-
TKUX 1 MPYXHHUX JIOOYMCHUX OPTaHiB, a TaKOX 3y-
CTpIYaIOThCS poOOYl OpraHH, sIKi XapaKTepU3yIOThCs
CKJIaJTHOIO KOHCTPYKIII€I0, SKa HEB3MO31 3a0e3re-
YUTH JOBTOTPHUBATY pOOOTO3JATHICT MPOIIECY.

ToMmy BUHMKa€ HEOOXiTHICTH CTBOPEHHS KOHC-
TPYKTHBHO HOBOI'0 pOOOYOro OpraHy, BUXOJSYH 3
TaKUX yMOB, SK MiHIMallbHE IONMIKO/PKEHHS Tia
€aMoro KOpEeHeruio1y, HeBHOMBAHHHS HOTO 3 PsJIKa,
3aJ0BUTLHOTO CTYIICHS JOOYHMCTKH TOJIIBKH KOpEHe-
IOy, IO MOXHA JOCSTHYTH, BHPIMIMBIIA KOHC-
TPYKTUBHI 3aBJaHHSA Ta OOIPYHTYBAaTH palliOHaIb-
HUI peKUM pOOOTH KOHKPETHOTO OYMCHHKA, BPaXoO-
Byroud (pi3MKO-MEXaHIYHI BJIACTUBOCTI KOHTAKTYIO-
YUX TLI.

Mera, 3aBIaHHSI TAa METOAMKA TOCTIIKEHb

MeTor0 AOCHIHKEHHS BUCTYNA€ MiABUIIECHHS
SIKOCT1 OYHITICHHS KOPEHEIUIOMIB Bil THYKH Ta 3HU-
JKEHHSI €HePTOMICTKOCTI MPOIECy OYMCTKH MIITXOM
CTBOPEHHSI HOBOI KOHCTPYKIII pobodoro oprany,
AKU Om 3a0e3medyBaB SKICHI IMOKa3HWKH BHUKO-
HaHHS Omeparii BiAIOBITHO 0 arpoTEXHIYHUX BHU-
MO 32 MiHIMaTbHUX EHepro3aTpaT Ta OOIPYHTY-
BaHHS KIHEMAaTHYHOTO PEXUMY POOOTH OYHCHHUKA.

JInst mocsSTHEHHS MOCTaBJICHOI METH HEOOXigHO
BUKOHATH HACTYIHI 3aBIaHHSA: TPOBECTH JIOCHi-
JOKEHHS BiJOMUX KOHCTPYKIIi OYMCHUKIB KOpEHETI-
JIONIIB 3 METOIO BHSBJICHHS NPUYMH 3HIDKEHHS SIKOCTI
OYHMIIIEHHS KOPEHEIUIOIB, PO3POOMTH HOBY KOHC-
TPYKTUBHY CXEMY OYHMCHHKA 3 YpaxyBaHHSIM HeEJO-
JKiB BIIOMHUX KOHCTPYKIIiif, OOTpYHTYBaTH KiHEMa-
THYHUHA PEKHUM POOOTH MAalIMHU 3 YpaxyBaHHSIM
(hi3MYHUX Ta MEXaHIYHUX BIACTUBOCTEH KOHTAaKTY-
IOYMX TiT Ta 32 YMOBH BiFICYTHOCTI MPOITYCKiB KOH-
TaKTY JIONIaThb—IIOBEPXHSI TOJTIBKH KOPEHETIOAY.

O0’€exT AOCTIIKEHHS — TPOIEC B3aEMOJII I10-
OYHMCHUKA 3 TOJOBKAMH KOPEHEIUIONIB Ta 3aUIl-
KaMH THYKH.
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[IpoBeacHHS NOCHIKEHD 3MIIHCHIOBAINCH 3 BU-
KOPUCTaHHSAM 3araJlbHUX METOAMK JTOCTiDKCHHS
(criocTepexxeHHs, TOPIBHSAHHS, aHaji3, MaTCHTHUM
MOIIYK) Ta METOJIB TCOPETUYHOI Ta aHATITUYHOI
MEXaHIKH 1 CTATHCTHUKHU.

Pe3yabTaTtu gociairkeHb

OHi€I0 3 OCHOBHUX arpoTEXHIYHUX BUMOT, IO
CTaBISTHCS IO THUKOBUJANSIOUAX MAIIWH, € SIKICTh
OYMIIICHHS TOJIBOK KOPEHEIUIONIB BiJl 3aJIMIIKIB
THYKH, SKI HE TIOBUHHI TiepeBuiyBatd 3% 3a Ma-
coro. Bigomi KoHCTpYKIIii 00pi3yrOUUX MPUCTPOIB, a
TaKOX IMacHBHHUX J000pi3yBayiB TMUKO30UpPaTbHUX
MaIIIVH, SKi IPOBOAATH Ui 3a0e3MeueHHs Heo0Xi-
HOi YMCTOTH CUPOBHMHHU 3pi3 YACTUHHU TOIIBKU KOpe-
HEIJIOAY pa3oM i3 THYKOIO Ha PiBHI OCHOBHU 4eperl-
KiB 3aCTOCOBYBAaTH HE paIliOHAILHO, OCKUIBKH Ma-
IOTh Micile BTpaTH mykpucrtoi macu 6...8 %. BimgHo-
cHO 0e3 BTpaT IYKPHCTOI MacH MPAIIOI0Th MAITUHH

3 KOMIPHUM 3pi3aHHSAM THYKA Ta TOAAJBIIUM JO-
OYMILEHHSM EIAaCTHYHUMH POOOYMMH OpraHaMu
romiBku Kopens. [Ipore, pobora Takux MammH Xa-
paKTepu3yeThCsl 3HAUYHOIO CHEPrOEMHICTIO 33 paxy-
HOK HasIBHOCTI PO3TFHUX MEXaHI3MIB JUIs 3pi3aHHA
Ta OYMIICHHS T4k [4, 5].

[TocTaBnena mMeTa AOCSTAETHCS THM, 1[0 HOBOC-
TBOpPEHa KOHCTPYKI[iSl OYMCHHKA TOJIBOK KOpEHEI-
JIOMIB BijI 3aJIMILIKIB THUKU (pHcC.]) BUKOHY€E OfHOYA-
CHO JIBi TEXHOJOTIYHI omnepanii — KOMipHUH 10 BU-
COTI 3pi3 TMYKH KOPEHEIUIONY Ta IMOJAJIbIIe J00YH-
HICHHS TIOBEPXHi TOJIBKH €TACTUYHUM Ta KOPCTKUM
pobGouumu opranamu [6]. KomitoBaHHS BHCOTH

POCTY TOJIIBOK KOPEHEILJIOY € OCHOBOIO JJIs 3a1o0i-
TaHHs 3pi3y YacTUHH Tila KOPEHs, TaKOXK IOMY
CHpUsi€ MIapHIpHE KPITUIEHHS 0Opi3yI0UHUX HOXKIB Ha
MOBEPXHI KOIIIOIYOro AMCKA, sIKi, IPU HAXOMKEHI
Ha KOPEHEILII, BIAXUJISIOTHCS 1 3pi3al0Th YaCTUHHU
TOJTIBKH.

[lepepiz 4-A

Puc. 1. IlpucTpiii 118 0AHOYACHOT0 3Pi3yBaHHS THYKHU TA OYUIIEHHS F0J0BOK KOPEHeIJIOIiB
HyKpoBuX 0ypskiB [6]: 1 — Bai, 2 — BTYJKa, 3 — WTHT,
4 — KOKYX, 5 — Ipy:KHHA, 6 — eJTaCTUYHA JIONATh, 7 — MATOYHHA,
8 — muck, 9 — Hik

Taka ampTepHaTHBa OOpPI3IOIYMUM HOXKAM, SIKi
9acTO BHUKOPHCTOBYIOTBCS B KOPEHE30MpPaJIbHUX
MaIlIMHax i MPOBOIATH 3pi3 TOJMIIBKHA KOPEHEIJI0AY Ha
PiBHI OCHOBM 4YepellKiB, BUHHKA€E 3 METOI0 30epe-
KEHHS LUTICHOCTI TOMIBKH KOPEHEIIoay i, BiAmoBi-
JTHO, 3HIDKEHHS! BTpaTH BPOXKalo0 KOpEeHiB Ha 0...8%.

Jis mocsrHeHHS HE0OXiTHOT YMCTOTH TIOBEPXHI T'0-
JIBKH KOPEHEIUIONY 3aCTOCOBYETHCS JOOYHINCHHS
JKOPCTKOIO PEOPHUCTOI0 TMOBEPXHEI0 KOIIII0YOro
KOHYCHOI'0 JIMCKa, SKHW IPOBOIUTH OOJaMyBaHHS
yepemnikiB, abo iX NIpPHUMHHAHHS, Ta IOJAJbIIIe
JIOOYHIIIEHHST €JaCTHYHUMHM JIOIATSAMHM, SIKI IIOBHI-
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CTIO 0OrOpTaloTh HAA3EMHY MOBEPXHIO KOPEHS 1 34i-
CYIOTb 3aJIMILIKN TMYKH. 3yCUIUIS, 3 SIKUM i€ Ha I10-
BEPXHIO TOJIBKM PEeOpUCTa MOBEPXHS KOMiIOI0YOTr0
JICKa,  PErYNIOEThCA  CTUCKAHHAM  MPYXKWUHH
KOIMIIOBAJIbHOTO MPHUCTPOI0, a 3yCHIUIS €TaCTUYHUX
pobounX oOpraHiB — IIBUAKICTIO 0OepTaHHS poOo-
4Oro Bajia MPUCTPOIO.

3anponoHoBaHa KOHCTPYKIS TPUCTPOIO IS
OJTHOYACHOT'0 3pi3yBaHHs TMYKH Ta OYUIIEHHS TOJO-
BOK KOPEHEIUIOAIB I[YKpOBUX OypsiKiB BUKOHaHa Y
BUTIISIAI Baja 1, BCTaHOBIIGHOTO TIiJi KYyTOM JO
BEPTHUKAII, 3B’53aHOTO 31 BTYJIKOIO 2 32 JIOIOMOTOI0
JBOX INTH(QTIB 3, BCTAHOBJICHUX y BaJly TAKHM YH-
HOM, III0 iXHI KiHIII 3HAXOAATHCSA B Ia3ax BTYJKH 1
3a0€3MeUyI0Th MOXKITUBICTh OCHOBOTO NEPEMIIIIEHHS
BTYJKH BITHOCHO Balia, TNPUYOMY, pyXoMa Tapa
BTYJIKa-Ball 3aKpUTa MWJIO3aXUCHUM Tro(QpOBaHHM
KoKyxoM 4. BTynka, 3a JOMOMOrol0 MaTo4WHU 7,
YKOPCTKO 3’€/IHAHA 3 JAWCKOM 8, SIKHH CKIIAJa€ThCs 3
Hecydoi YacTHHH, Ha sAKiii BcTaHOBIEHO uepe3 90°
o0pizyroui HOXiI 9 Ta OUYMCHI enacTH4Hi Jonati 6,
3akpimreni yepes 120° Ta Komiro040i, BHKOHAHOI y
BUIIISl KOHYCA, HAIIPAaBJICHOTO MEHIIOK YaCTHHOIO
BHU3, IIPUUOMY, TIOBEPXHI KOHYCa € PEOPUCTUMH.

[IpucTpiif ays 3pi3yBaHHSI THYKHA Ta OUUIICHHS
TOJIOBOK KOPEHEILIOMIB IIYKPOBUX OYPSKIB MiCTHUTH
BCTAHOBJICHUH IIiJ] KyTOM 10 BepTHKam Ban 1, Ha
SIKOMY BCTaHOBJIEHAa BTYJKa 2, B I1a3ax SIKOI po3Ta-
IIOBaHi1 BUIBHUMH KIHITAMH MTHGTH 3, 110 3a0e3me-
YYIOTh MOXKJIMBICTb OCHOBOTO IEPEMIIIEHHS BTYIKH
BimHOCHO Bania. Ilin miero mpyxuHH 5 BTY/IKA MIATH-
CHyTa B KpalHE HID)KHE IIOJIOKEHHS, IPU IbOMY,
pyxoma mapa BTYJKa-Baj 3aKpHUTa MHJIO3aXHCHUM
ropoBannM KoxkyxoMm 4. Brymka, 3a g0moMororo
MaTOYMHH 7 JKOPCTKO 3’€HAHA 3 JUCKOM 8, KOIIiI0-
BaJIbHA YaCTHHA SKOTO BUKOHAHA y BUIJISAI KOHYcCA i
HampaBiieHa MEHILIO OCHOBOI BHHU3, IPHUOMY I10-
BepxHiI KoHyca € pebpuctumu. Ha Hecydiit wactuHi
JMCKa, MApHipHO BeTaHOBIeHi uepes 90° o6pizyroui
HOXI 9, Ta Ha OCAX, 3aKpIIJICHUX OJHUM KiHIIEM B
IICKY, a IHIIMM Y BTYIIII, €TaCTUYHI OYMCHI enemMe-
HTH — Jionati 6 uepe3 koxHi 120°,

[puctpiit mst 3pizyBaHHS TMUKH Ta OYUILEHHS
TOJIOBOK KOPEHEIUIOMIB IIYKPOBHX OYpSKIB MpaIlioe
HacTynmHUM uuHOM. [lpu pyci arperaTy B3IOBX
pAAKa TPUBOIUTHCS B pyX Bajd 1 1 BIIMOBIAHO TUCK
8, KOTpHil IPUBOIUTH B PyX HOXKi 9 Ta Oo4HCHI ene-
MeHTH 6. ['Muka 3pi3yeThCsl HOXKAMHM 1 BIIKUAA€THCS
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3 00poOroBaNbHOT 30HM. OUYHINEHHS Bijl 3aJIUIIKIB
THYKU TPOXOJMTH Y /IBa €TalM: CIIEpIIy IpHU KO-
BaHHI BHCOTH POCTY KOPEHEIUIONY B KOHTAKT 3 T'OJi-
BKOIO BCTYNAlOTh PeOpHCTi KOHYCHI MOBEPXHi M-
CKa, OOIaMYIOUM Ta 3YiCyIOYM YepeliKH TMYKH 32
pPaxyHOK CBOE€i mpodiipHOI MOBEPXHI, Jajli OYHMCHI
€IIEMEHTH 6 TMPOBOAATH JIOJJATKOBE OOYiCYBaHHS
3aJIMIIKIB TMYKA Ha TOMIBII KOpeHeruiomy. Takum
YUHOM, BiJOYBAa€THCS OJHOYACHE 3pi3yBaHHS TWUKH
3 BUHECCHHSM 11 32 MEXI1 psJiKa Ta OYUIICHHS TOJIO-
BOK KOPEHEILIOIIB.

KomitoBaHHSI BUCOTH POCTY KOPEHEIIOJIB BU-
KOHYETBHCS KOIMIIOBAJILHOIO YacTHHOIO JMcKa 8 Hac-
TYITHUM 4UHOM. [IpH 3ycTpidi 3 BUCOKHUM KOpEHeI-
JIOZIOM KOHYC KOB3a€ MO TOMIBIII KOPEHEIJIoAY 1 IMif-
HIMa€e JUCK Ha HEOOXimHy BucoTry. Ilicims mpoxo-
JOKEHHS TOJIIBKM KOPEHEIUIONY i €0 IPYXUHHU 5
JIICK OITyCKA€ThCS, TIPH I[bOMY OUHUIIEHHH KOPEHEI-
T He BIUIMBATUME Ha KOIIIOBAHHS BHCOTH DPOCTY
HACTYITHOTO KOPEHEIUIONY, OCKUIbKU IMPOXOJUTHME
i/ TIOBEPXHEIO KOMIIOBAIBHOI YaCTHHHU JMCKa 3a-
BIIIKM KyTy HaXWIIy OCi Bally 10 BepTukaii. Po3wmi-
IIEHHS KOMIIOBaJHHOTO eleMeHTa 06e3MmocepelHbO Ha
OYHMCHOMY IHUCKY 3a0e3redye MIABUINCHHS SKOCTI
OUYHCTKHA TONIBOK KOPEHEIUIOAIB Ta CIpOINIYyE B IIi-
JIOMY KOHCTPYKI[IFO OYMCHHKA.

Js orpuMaHHS HEOOXimHOI SKOCTI poOOTH
TUYKOBUJANAIOUNX MAIIWH, SKa 3a/I0BOJBHSIE arpo-
TEXHIYHI BUMOTH, HEOOXITHO TPOBECTH OOIPYHTY-
BaHHS KIHEMATHYHOTO PE&KHMY pOOOTH OYMCHHKA.
KinemaTnuaumii pexuM poOOTH OYHCHHUKA BHU3HA-
YAETHCA 32 YMOBU BIACYTHOCTI MPOITYCKiB KOHTAKTY
JIOTIATh—TIOBEPXHS TOJIBKM KOPEHEIIONyY, 110 3a0e3-
MIEYNTHh MIHIMaJbHE ITOMIKOMKEHHS KOpPEHIB 3a pa-
XYHOK TIOBTOPHOT'O KOHTAKTY JIoNaTel 3 KOpEHEM.

B nanomy Bumaaky, BiCh 00OepTaHHS OYMCHHKA
po3TamioBaHa IIiJ KyTOM 10 TOBEPXHI IPYHTY, alie
JUTSL CIIPOIIIEHHS PO3PaxyHKy BBRKATHMEMO, IO BiCh
po3MileHa TMEePIeHNKYIIPHO 0 TOBEPXHI IPYHTY
BiJIMIOBiTHO 1 HANIPSIMKY PyXy OYHCHHKA Vm (pHC.2).
IIpu obepranHi Baja OYMCHHKA 3 KYTOBOKO IIIBU[IKi-
cTi0 W, KIHIII JIOITATi MATUMYTh KOJIOBi IMIBUAKOCTI y
BisiHOCHOMY pyci [7, 8]:

ne | — BigmoBigHO MOBXKHMHA JIOMATI.
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w

Vi

Puc. 2. 3araapHa cxema B3a€MOil JionaTi 0YMCHUKA 3 TOJIOBKOKO KOpeEHeImioay

B abGconroTrHOMY pyci Jionati podo4oro oprany
3MIMCHIOIOTH PYX 110 TBUHTOBIH JiHii (puc.3).

[TapameTrpomM 11i€1 TBHHTOBOI JIIHIT € BETHIMHA

(BizcTaHh MDK CYCITHIMH OJHOWMECHHHMH
TOYKaMH OJHIET JIOTaTi) 3a MOBHUN 00epT poOoIoro
opraHy mpu mNpoxomkeHHi musixy t v . Ilpu

IbOMY, 9ac tW, 3a KU BIIOYBA€ETHCS MMOBHHI 00epT

OYNCHHKA, JOpIBHIOE (32 yYMOB HAasBHOCTI OJHI€l
JIotaTi):

t

w

27

w (2)

A dac, 3a SKWil MaldHA TPOHAE IIIIAX S,
CTaHOBHTb:

@)

Puc. 3. TpaexTopist a0COJI0THOTO PYXy KiHIIeBHX
TOYOK JIONATi OYMCHUKA KOPEHeIJIONIB

st 3aro0iranHs MpoNycKiB KOHTAKTY JIOMATI 3
TOJIOBKOIO KOpEHS HeoOXigHO, 00 BHUKOHYBaJach
1 <L
ymosa: { <t_ ,abo Zﬁsi.
w \"

m
3 ypaxyBaHHSM HAsSBHOCTI JEKUTBKOX (n)
JIoTaTel, OCTaHHIN BUPa3 MAaTUME BUTJIIS;

27 S
<=
nw v, @
A SKIIO BpaxoBYBaTH IMUpWHY Jomnati B,

t06T0 S = B, TO OCTaNHHIl BMpa3 MaTMMe BUIIIS:

2z _8B.

nw v
[ToMHOXMBIIM MpaBy Ta JiBY YaCTUHHU LIbOTO
BUpa3y Ha V_ Ta BUKOHABIUM JCSKI IIEPCTBOPCHHS,

MOXHAa OTPUMATH BEJIMYMHY BIJHOLIEHHS IIE€pe-
HOCHOI Ta KYyTOBOi IIBHUJIKOCTEH OUYHCHHKA, SKA

3a0e3nedye  BIACYTHICTh TPOITYCKiB  KOHTaKTY
JomaTell OYMCHUKA 3 TOJIOBKOIO KOPEHEIUIONY:

Vi < Bn

w 2rx

()

Takum yuHOM BHpa3 (5) € koedimieHTOM
KIHEMaTHYHOTO PEKHMY POOOTH  pOTamiiHOTO
OYMCHHKA 3 BICCIO 00€pTaHHS MEPIeHIUKYISPHOI 10
HanpsIMKy TE€pPEeHOCHOI MOCTYNajJbHOI MIBHIKOCTI
(IIBUIKOCTI MAIIIMHH).
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BucHoBKH Ta nepcneKTHBH
NMOJAJLIINX JOCTiIKEeHb

3anponoHoBaHa KOHCTPYKINS MPUCTPOIO IS
OYMIIICHHS TOJIBOK KOPCHEIUIOAIB Biff TMYKU HA KO-
peHI0 KOMOIHOBaHOI il 3aBISIKM CBOIM KOHCTPYK-
TUBHUM OCOOJTUBOCTSIM MOXKE BUKOPHCTOBYBATHCS B
cKiIai K OypsKo30upaibHOro KoMOaiiHa, Tak i ca-
MOCTIHOIO MAIIMHOI Ta 3a0e3MEeYNUTH SKICHI BH-
MOTH III0JI0 YMCTOTH KOPEHEILUIONIB. ParrioHaibHUI
peXUM poOOTH JaHOi KOHCTPYKIIi OYMCHHKA 00Y-
MOBIIIOETHCSI KOE(ili€EHTOM KiHEMaTUYHOT'O PEKUMY
po0OTH, TpU JOTPUMAHHI SIKOrO 3a0e3MMeyyeThCs
OYHIICHHS 3pI3yBaHHSA THYKH Ta OYHCTKA 3aJIMIIKIB
YyepemkiB Ta 30epiraeTbcs IUTICHICTh TijIa KOpeHe-
wiony. Takoxk, MpoOBeNeHe JAOCIIPKEHHS CTBOPUIIO
MepeyMOBH JIIsl BU3HAUYCHHS JONMYCTUMHUX JH-
HaMIYHUX HAaBaHTa)XeHb y 30HI KOHTAKTy JIOMATh-
KOPiHb, IS YOT0 CJIiJ PO3B’sI3aTH 3aJa4y KOHTAKTY
PO KOHTAKTHY B3a€MOJII0 3 ypaxyBaHHSM JIOITY-
CTHMUX Halpy>KeHb Y TiIl KOPEHs, BUXOASIYH 3 KPH-
Tepito0 HOro MIIHOCTI 1 HANpYXeHb PyWHYBaHHS 3a-
JIMILIKIB TUYKH, 1[0 CTAHE NEPCIEKTUBHUM Hamps-
MOM IOAAJIBIINX AOCIIIKEHb.
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CONSTRUCTIONS AND CINEMATIC MODE
OF OPERATION CLEANER OF ROOT
CROPS

A. Linnik, V. Dynja, I. Semeniv
e-mail: Linnik_Andrij@ukr.net,
DunyVolodya@gmail.com, Igor_Sem@gmail.com
Separated Subdivision of National University of Life
and Environmental Sciences
of Ukraine Berezhany Agrotechnical institute
Str. Academic, 20, Berezhany, Ternopil region,
47501

The results of research of structural features of
devices are presented for the simultaneous cutting
away of tops and cleaning of heads of root crops of
sugar beets, certainly them positive sides and
failings. On the basis of what the new is offered
structurally technological the chart of purifier of
heads of root crops from tailings of tops with the
vertical axis of rotation in which is united
technological operations of cutting away of tops and
doochischennya tailings of tops, thus cleaning of
heads of root crops after cutting away of bulk of tops
from a working area conducted knives and taking
away of it by a purifier with an elastic working at
the printing-down of growth of head of root crop,
that allows to attain high quality of cleaning at the
minimum damages of body of root crop.

The analysis of classical root clearing
technologies and their collection, the effect of
different schemes of purification devices on the
purity of the head and the integrity of the body of the
root, taking into account the energy consumption of
the process, are carried out. The problem of
improving existing and inventions of new
constructions of machines for cleaning taking into
account the physical and mechanical properties of
root crops of contact cleaning, the quality of work
satisfies agrotechnical requirements.
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The article proposes a new construction of a
device for cutting the hinges and cleaning the sugar
beet root crops heads, which combines two
technological processes - cutting the hinges and
subsequently finishing the surface of the head of the
root with a hard surface of the disk and elastic
whiskers, provided that the copy height of each root
crop is copied. The proposed design of the device is
made in the form of a drive shaft installed at an
angle to the vertical, on which, with the possibility of
axial displacement, a harness with a copying disc on
which the knives and cleaning blades are installed is
secured.

Also, an analysis of the kinematic
characteristics of the work of this cleaner is carried
out and the kinematic mode of his work is
substantiated.

The result of the study is to determine the
prospects for improving the technology of cleaning
the honeycomb sugar beet, proposed a new design of
a combined cleaning machine and substantiates the
kinematic mode of the work of the cleaner.

Keywords: loops, remnants of stems, root,
sugar beet, cleaning.

OBOCHOBAHMUME KOHCTPYIIUU 1
KHHEMATHYECKOI'O PEXKUMA PABOTbI
BOTBOOYUCHOI'O YCTPOUCTBA

A. 10. JIunnuk, B. W. [Apins, U. 1. Cemenusn
e-mail: Linnik_Andrij@ukr.net,
DunyVolodya@gmail.com, Igor_Sem@gmail.com
Ob6ocobnennoe moapasaenenne HammonansHoOro
YHUBEPCUTETA OHOPECYpCOB
U MPUPOJIOTIONIb30BaHUA Y KpauHbl «bepekaHckuii
arpOTEXHUYECKUI HHCTUTYT
yi. Akagemuueckasi, 20, r. bepexaHsl,
Tepuomonsckas 00:1., 47501, Ykpanna

Ilpupoonsiti nomeHyuan CceirbCKOXO3AUCMEEH-
HBIX yeooull YKpauuvl no38oisiem cmams IU0epom
no npouszeoocmsy caxapa 6 Eepone. Oouaxo, ons yc-
NewHO020 BbIX00a HA eB8PONEeUCKUe DLIHKU Heo0Xo-

OUMO obecneyums KOHKYPEHMOCNOCOOHOCMb
BbINYCKACMOU NPOOYKYUU, UYMO MONCHO OOCMUHDb
PASHbIMU  NYMAMU, 6 MOM HUCle. NOBbIUCHUEM
Kauecmea Cbipbsl, CHUNCEHUeM 3ampam mpyoa u
OHEP20eMKOCMU NPOYECCO8 NPOU3BOOCMEU.
Iposeden ananuz K1ACCUYECKUX MEXHONO2ULL
OUUCMKU 20]I080K KOPHENI0008 U ux coopa, elusHue
PA3IUYHBIX — KOHCMPYKMUBHBIX — CXeM  OYUCTHHbBIX
VCMPOUCME HA YUCTNOMY 20JI08KU U YeLOCHHOCHb
mena KOPHsL C Y4emom IHep2o3ampam HA npoyecc.

Hccnedosana  npobnema  ycosepuieHCmeo8aHus
cyecmeyiomux u OmKpvlmue HO8blX KOHCMPYKUUL
bomeoouucmumenei c yuemom Puzuro-

MEXAHUYEeCKUX CBOUCME mel KOHMAKMA OYUCHmu-
Menb-KOPHeni00, Kaiecmgo pabomvl  KOMOPbIX
y0081emeopuna ovl acpomexrHuieckue mpedosanusl.

B cmamve npednosicena noeass xoncmpykyus
yempoucmea Oisl cpe3anusi 60mevl U OYUCKU 20710
60K KOPHENI0008 CAXAPHOU CBeKIbl, 8 KOMOpol
couemaiomcs. 084 MEXHONO2UHECKUX npoyecca —
cpesanue 0Oomevl U nocaedyioujee O000YUCKU

NOBEPXHOCMU  20J106KU  KOPHENI00d — HCeCmKOU
NOBEPXHOCMbIO OUCKA U DNACTMUYHBIMU OUYaAMU npu
KONUpOBanuu 8bicombl pocma KaxHco0020
KOpHEN1004. IIpeonosicennasn KOHCMPYKYUs

YCMpOUCmMBa BbINOIHEHA 6 8Ude NPUBOOHO20 B8did,
VCMAHOBAEHHO20 NOO0 Y2IOM K 6epMUKAIY, Ha
KOMOPOM C B03MONCHOCIBIO 0CEB8020 NepemeljeHus
3aKpensieno CMynuyy ¢ KONUpOBAlIbHbIM OUCKOM, Hd

Komopom  YCmdaHO6J/leHbl  HOJMCU U OYUCHIHblE
Jaonacmu. Taxkoice npoee()eH ananus KUHe-
mamudecKkux xapakmepucmuk pa60mbl 0amnHo2o

ouucmumens U 0OOCHOBAHHO — KUHEMAMUYECKUL
pedtcum e2o pabomel. Pezynbmamom ucciredoganus
AGNIEMCST  ONpeodeNieHuu  Nepcnekmugbl  cogep-
WEHCMBOBAHUS  MEXHON02UU  OYUCIKU — OOMEbl
CaxapHou C8eKIbl, NPEONOINCEHA HOBAS KOHCMPYKYUSL
OUUCMHOU MAUUHBL KOMOUHUPOBAHHO20 OCliCMEUs U
000CHO8AH — KUHEMAMUUeCcKull  pexcum  pabomol
ouucmumernsi.

Knwoueswvie cnosa: domea, ocmamxu 0O0meul,
KOPHENJI00, CaxapHas céexia, 04uUcmKd, 0004UUCTKA.
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