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Beryn

KoHomist — TexHIYHA KyJIbTypa 3 IMIMPOKOIO HIIICI 3aCTOCYBAaHHS. 3 HACIHHS
BUTOTOBJIAIOTh MAcJIO SIK Xap4yoBe TaK W TexHIYHE. BOJOKHO BUKOPUCTOBYIOTH IS
BUTOTOBJICHHS TEKCTWIIO. L[iHHICTH MaHOT KyJbTYpH MOBOAWTH 1 TE, IO IIHW HA
KOHOILJIIO Ha CBITOBOMY PHMHKY BJIBiYl NMEPEBUIYIOThH 1IHU Ha 0aBOBHY, a MOMUT Ha
KOHOIUISIHI TKAHWHU 3pPOCTal0Th 3 POKY B pik, y cepeanbomy Ha 30 % [1]. Iporec
30MpaHHS KOHOMENb XapaKTePU3YEThCA CKIATHICTIO Ta TPYAOMICTKICTIO Ta
BUKOPUCTAHHSAM IIJIOTO KOMILJIEKCY TEXHOJIOTIYHMX 3aco0iB, 5Kl IOBUHHI
BIJIMTOBIJIaATH OCHOBHIM BHMO31 — MOKJIMBICTh B3a€MOJII 31 cTeOIaMu, 10 MArOTh Y
CBOEMY CKJIaJll BOJIOKHHMCTI CKJIagoBi. Bigoma TexHOJOTis 30UpaHHsS KOHOILI
3epHO30MpPATIBHUM KOMOAMHOM Ma€ 3HAYHWM HENOJIK — HaMOTYBaHHS BOJIOKOH Ha
BaJl MPUBOAY  TPAHCIOPTEPY MOXHWIOI KaMepH, IO BIUIMBAE HA MPOAYKTHBHICTH
npoiiecy 30MpaHHS. Henonikom 30upaHHs cTEOJI0BOT YaCTUHU 3a TEXHOJOTIEIO,
po3pobiaenoro B Jlochianiit cranuii [IC HAAH VYkpainu, € HeMOXIUBICTh TA00PY
c)OPMOBAHMX POTOPHUMHU TpadiAMH BajKiB Mpec-MA0HUpadyaMyd  1CHYIOUOIi
KOHCTPYKIIi uepe3 3HaYHy JIOBXKUHY cTeOen (Outbine 1 M) AKi MOCTynalTh y KaMepy
y BUTJISIII HEENACTUYHOI Xa0TUYHOT MacH [2].

Ha crorogni ramy3p KOHOIIAPCTBA YKpaiHU — OJHA 13 rajy3eill CUIbCHKOTO
roCroAapcTBa, MO CTPIMKO PO3BUBAETHCS. OCHOBHUMHU BUPOOHHMKAMHU MPOIYKIII €
HIJIPUEMCTBA MAJOro Ta CepeAHbOro Oi3Hecy, Kl 4epe3 OOMEKEHICTh KOIUTIB HE
MOXYTh MPHUA0ATH CydacHE TEXHOJIOTIYHEe 00JIalHaHHS IS 30MpaHHS ITPOMUCIOBUX
KOHoIeNb. [[ns1 ycmimHoro BejeHHs Oi3Hecy W TiJIHOI KOHKYpPEHIi 3 3apyOiKHOIO
MNPOAYKIIEI0 BOHM TMOTPEOYIOTh HAMIWHUX 1 BHUCOKOC(PEKTUBHUX TEXHOJIOTIH
30MpaHHs KOHOMEIb, 10 3a0€3MeUyI0Th HU3bKY CO01BApTICTh 310paHOT CUPOBHHH.

BpaxoByroun BuIle CKa3aHe, aKTyaJIbHOIO HAYKOBO—TIPAKTHUYHOIO MPOOIEMOIO

€ po3poOKa e(peKTUBHOI TEXHOJIOT1i 30MpaHHs KOHOIIEIb 1 MAIMH JUIA 11 31HCHEHHS.



PO3JILT 1
CTAH TA AHAJII3 TAJTY3I KOHOILISIPCTBA

1.1 AnaJji3 cTaHy KOHOIISIPCHKOI ranxy3i B YKpaiHi

Ha 3emmni He iCHye BUAIB POCIMH 3 TaKUM EKOHOMIYHHM Ta €KOJOTTYHUM
MOTEHIIAJIOM K y KOHOIUT. KOHOIUI € OJHI€I0 3 HAWBa)XIUBIMIMX KYJIbTYp, SIKi
3laTHa pEKYJIbTUBYBATH 3a0pyJAHEHI W BHUBEICHI 3 O0OpPOTY 3eMJi MUITXOM
BUHECEHHS 3 IPYHTY OTPYHHHX JAOMIIIOK. [3 KOHOTIEIb MOKHA BUTOTOBUTH /10 SO THC.

pizHOMaHITHUX BUpoOiB (puc.1.1).
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Puc. 1.1. Cdepa 3acTocyBaHHS TEXHIYHOI KOHOILI1

B ocTanH1 poku MOCIBHI IO 1] KOHOIUISIMU B YKpaiHi 3HAYHO CKOPOTHIIUCS
Yyepe3 BHCOKY TPYJO- Ta €HEeProMiCTKICTh ramysi (puc. 1.2). 3a mmomamu mociBy
KOHOTIENIh YKpaiHa CYTTEBO BijJcCTae BiJ OaraThb0X €KOHOMIYHO PO3BUHYTHX KpaiH

€Bponu, HE JUBIAYUCH HA Te, IO Halla KpaiHa BOJIOJIE 3HAYHO KpaIUMU


https://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82

3eMEeIbHUMH pecypcamMu 1 KJIIMaTHYHUMHU YMOBaMU MOPIBHSHO 3 KpaiHamu €Bporu,

K1 TPAAUIIIHO 3aiMaOThCs KOHOTUISIPCTBOM.

7800

1990 1995 2000 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Poxn

Puc. 1.2. lunamika mOCIBHUX IUTOII TiJ] KOHOIUTIO B Y KpaiHi

['eorpadis posramryBaHHs  JaHUX OIAOPUEMCTB  oxorioe  CyMCbKy,
Binnuneky, Bonunceky, XKutomupceky, [HinponerpoBcbky, KipoBorpaachky,
[TonraBchky, PiBHEHCHKY 001acTi.

J11st 3anpoBa>KEHHs y BUPOOHUIITBO B YKpaiHi 3aHeceHo B JlepkaBHUN peecTp
7 COPTIB TEXHIYHUX KOHOIENb cenekuii [HeTuTyTy ny0’aHux KynbTyp. Ha puHky Ha
naHui 4Yac (QYHKIIOHYE psJ KOMIAHINA, sSKi BEIyTh Oi3HEC, TMOB'SI3aHUM 13
BUPOIYyBaHHSIM Ta nepepoOkoro koHommB: TOB «Enidiop» (Cymcbka 06i1.), TOB
«Hrroenepmxki» (Oneca), TOB «Makogiit» (XapkiBcbka 0011.), TOB «IBakan» (KuiB),
[ICIT «Baryrtina» (KipoBorpaaceka o00i1.), (PiBHeHchka o0017.) Ta ixmi. Ha
BHYTPIIIHBOMY PHHKY CIIOCTEPITa€ThCSl CETMEHTAlllsi PUHKY — BHPOIILYBAaHHS
(ITynmuucekuit  mpoHO3aBon, TOB «Arpo Xaud», TOB «®aBopur — Arpoy,
nepepoOka, nornubiena nepepodka (ITAT «XapkiBcbkui kaHatHuil 3aBoa», TOB

«[lecnanenny, ®I'" «Exocsit, Komnanis HEMPS).


https://odessa.flagma.ua/uk/338599/

OCHOBHI MPUYHMHM 3aHEMAay raidy3l KOHOIUIPCTBAa B YKpaiHi: 1) BIACYTHICTh
ab0 HemocTaya 1HBECTHUIlINA, B MIAMPUEMCTBAX HEIOCTATHHRO BIIACHUX KOINTIB HE
TUTBKU JUISI PO3IIMPEHOTO BIATBOPEHHS, ajie W I MOTpeOu MPOCTOTrO MPOIECY
BUPOOHUYOI JISUTBHOCTI; 2) BIICYTHICTh €(DEKTHBHOI Jep>KaBHOT MIATPUMKHU Taily3i;
3) piBeHb 3HOIIICHHS OCHOBHUX (OH/I1B, 001aJHAHHS Ta 3ac001B MeXaHi3allii.

Eneprernuna xpuza B YKpaiHi € MIACTaBOIO ISl TMOIIYKY HOBHUX JDKepen
e”eprii. ToMy po3poOka TexHOJIOTiH 30MpaHHS Ta MEpPepoOKH KOHOIEIh 3 METOIO
BUKOPUCTAHHA X SIK JKEpesa IIBUAKO BIITBOPIOBAJIBLHOI €HEPrii TeX € OJIHUM i3
NEPCIIEKTUBHUX HAMPSAMKIB PO3IIUPEHHS c(hepu IXHBOTO BUKOPUCTAHHSI.

[nTeHcudikaiis po3mMUpeHHs c(ep BHUKOPUCTAHHS KOHOIENb B YKpaiHi
NMOBMHHA 0a3yBaTHUCh Ha PO3POOIN I1HHOBAIIWHUX TEXHOJIOT1H BUPOOHUIITBA Ta

BITUM3HAHUX TEXHIYHUX 3aCO01B, 30KpemMa J1Jis 3a0€3MeUeHHS TPoLiecy 30MpaHHsI.

1.2. Anaji3 gocjiiizkeHb TeXHOJIOTi Ta MAIIUMH 1J1sl 30MPaHHs KOHOMEJIb

JIOCIIKEHHIO TEXHOJIOTIM 30MpaHHA KOHOIUII Ta pO3poOll MalluH s
iXHBOrO 3iHCHEHHs npHcBsueHo podotu ['imsserminosa P. H., Makaesa B. 1. [2] ,
Jlinnuka M. K., IIpumakoBa O. A., Mapunuenka I. O., Koponuenka C. II. ta 1H. [3-
5].

Tak y pobGoti [2] aBTOpamu TpoaHaTI30BaHO PO3AIIBHHNA CIIOCIO 30MpaHHS
KOHOIUTI, SIKAW 3ampoBaJKEHO B [HCTUTYTI JqyO’ssHUX KynbTyp. i 3anpoBayKeHHs
JAHOTO cToco0y 30upanHs po3podieHo migdupay — monoTtapky [IMJI-1. Bukmnaneno
pe3yNbTaTH MOJBOBUX BUIPOOYBaHb MOJOTAapKH, SKI MOKa3aid, WO i
3aMpoOBaKEHHST JT03BOJISIE CKOPOTUTH 3arajbHl BTpaTh HaciHHA. JlaHuil cnociod
30upaHHs MPUJATHUN 32 YMOBU BUPOLIYBAHHS KOHOIUI JIMILE SK CHUPOBUHU JIs
OTpUMaHHS HACIHHEBOTO MaTepiay.

Asropamu [3, 4, 5] nmnpoanamizoBaHa HOBa pPeCypcooIlajHa Ta
BHUCOKOIIPOJIYKTUBHA TEXHOJIOTISl 30MpaHHS TPECTH KOHOMENb, MO0 0a3yeThcs Ha
BUKOPUCTAHHI KOMIUIEKCY TEXHIKM 3arajJibHOro npusHadeHHs. Llg TexHomoris
3a0e3neduye oJiep>KaHHS CUPOBUHM 3 HU3bKOIO COOIBAPTICTIO Ta IMiIBUIIICHHS BiJICOTKY

MEXaH130BaHMUX 30MpaibHUX POOIT.



3anponoHoBaHa TEXHOJOTIS Tmependadae OaratodaszHe 30UPaHHA YpOXKAKO
KOHOILISIHOT cupoBUHU. Ha mepiomy ertami 30upaeTbes 3€pHOBA CKIIAZ0BA YPOXKAIO
NUISIXOM ~ 3pi3yBaHHA Ta  OOMOJIOYYBaHHS ~ HACIHHEBOI  YacTMHM  cTeOsa
3epHO30MpanbHUMU KOoMOaiiHamu. Ha apyromy — BOJOKHHCTa CHpPOBHHA, IO
BKJIIOYA€ TPUTOTYBAHHS TPECTH 3a OCIHHBOIO a00 BECHSHOIO TEXHOJOTIE0, ii
nigoupanns, (opMyBaHHS pYJIOHIB Ta IX TPAHCHOPTYBaHHS HJisi TMOJAJIBIIOL
nepepooxu [4].

Buxopuctanss po3po0iaeH01 TEXHOJIOTIT JO3BOJISIE MiIBUIIUTU MPOTYKTUBHICTh
po6oTu 30UpaNbHUX MAIllWH, 3MEHIIUTH BTPAaTH HACIHHS Ta BOJIOKHHUCTOI CHPOBUHH
Ta 3a0e3reuye MOPIBHAHO BHCOKHN PIBEHb SIKOCTI ojiepskaHol mpoaykiiii [5-8]. Hosa
TEXHOJIOT1sI J03BOJIIE €(PEKTUBHO MPOBOAUTH 30UpaHHS cTeOen KOHomenb 0e3
3aCTOCYBaHHs CHELiaIbHUX KOHOIUIE30MPAIbHUX arperariB JjIsli BAKOHAHHS KO>KHOI
TEXHOJIOTIYHO1 omepamii. Y BIANOBIIHOCTI JO HOBOTO CIoOcoOy 30upaHHS,
3JlaMyBaHHS CTeOesl KOHOIEb BiIOYBAETHCS MOJIEPHIZ0BAHUMH IPYHTOOOPOOHUMU
KOTKaMH, a (OpPMYBaHHS BajKiB IPOBOJUTHCA POTOPHUMHU rpadismu  [8].
3acToCyBaHHS JE€KUIBKOX MalllMH JUid 30MpaHHS cTeOen KOHOIEedb (KOTKIB MAJis
3JlaMyBaHHs Ta rpalelb i 3rpi0aHHs) MPU3BOAUTH /10 MiABUIICHHS BUPOOHUYMX Ta
TPYJIOBUX 3aTpaT Ha 30MpaHHI, 1[0 € OCHOBHUM HEJIOIIKOM ITi€] TEXHOJIOTII.

[lutaHHs pPO3BUTKY MexaHizaiii 30MpaTbHUX TPOIECIB Yy KOHOILUISPCTBI,
BUKOPUCTaHHS 3€pHO30MpanbHUX KOMOalHIB JJis 30MpaHHS IOCIBIB KOHOMENIb Ta
MOIIYK HOBUX MIAXOJIB 70 30MpaHHsS CT€O0JIOBOI YACTHHU POCIUH KOHOTENb MiCIis
po0OTH 3epHO30HMpaATBEHUX KOMOAKHIB po3risiHyTo B podorax [9, 10].

Jns  migBumieHHsT e(EeKTUBHOCTI 30MpaHHA TPECTH KOHOIEIb 3UMOBOIO
MPUTOTYBaHHS 3aPONIOHOBAHO 00’ €HATH MPOIECH 3JIaMyBaHHS Ta 3rpi0aHHs cTeOen
y BaJKHU 332 PaxyHOK BKIIIOUEHHS B KOHCTPYKIIIO POTOPHHUX Tpadesib 31aMyrdoro
npuctporo [11].

AHami3 YMHHHUX JOCHIUKEHb BHSBHUB, 10 aBTOpaMH 3HAYyHA yBara
NPUALIAETHCS MUTAHHIM YJIOCKOHAJIEHHSI TEXHOJOriM 30upaHHs. BcraHoBieHo, 1o
3allpONOHOBAaHI HOBI omepalii mporecy 30MpaHHsS KOHOIENb, 0a3yloThCcs Ha

3JlaMyBaHH1 cTe0esl pO3pO0JICHUMHU TEXHIYHUMH 3acOo0aMM y BECHSIHUU mepioj. Aje
7



pO3pobIIeH1 TEXHOJIOTIT MOTPeOyI0Th 3HAUHOTO HAabOpy TEXHIUHUX 3ac00iB, IO BEJE
JI0 TiIBUILEHHS €HEPTreTUYHUX 1 TPYJOBHUX BUTPAT 1 3pOCTaHHA COOIBAPTOCTI TOTOBOI
npoaykiii. KpiM Toro, sik 3a3Ha4eHO BUIIE, HA MOJ1 POPMYIOTHCS BAJKHU 3 XaOTUYHO
PO3TAIIOBAaHUMH CTEOIaMHU, IO YCKIATHIOE MPOIEC IXHBOTO MiAOOpY Ta MOJANIbIION
nepepoOKwu.

Hamum Oyma mocraBieHa 3ajadya  YAOCKOHAJIUTH  CrHociO  30MpaHHS
cTe0en KOHOMENb HUIAXOM 3aCTOCYBAaHHSI MPHUCTPOIO, 10 3a0€3MeUnTh 371aMyBaHHs
cTeOes, YTBOPEHHsI PIBHOMIPHOTO Bajka 3 MapaJIeIbHUM PO3MIIICHHSIM cTeben y
HBOMY, CIIPOCTUTH (POPMYBaAHHs PYJIOHIB 3 BaJka Mpec-Mig0upayeM Ta MOKPAIIUTh
SKICTh OTPUMAHO1 CUPOBHHH.

AHami3 TEXHOJOTIA Ta TEXHIKA HJisi 30UpaHHsS Ta TMEPBUHHOI NEpepoOKu
KOHOIUTl JIa€ MiJACTaBM 3pOOMTH HACTyNHI BHCHOBKHM: |. TexHomorii 30upaHHs
KOHOIUTI MOXKHA PO3JAUIATH HA TPAJIMIIIIHI Ta MporpecuBHi. TpaauIiiiiHi TEXHOJIOTIT €
HU3BKONPOJAYKTUBHUMHU Ta MOTPEOYIOTh PY4YHOI Mpaii IiJi Yac BUKOHAHHS
30UpanbHUX POOIT, a TOMY BTPATHJIM CBOE MPOMHCIOBE 3HAYECHHS 1 BUTICHSIOTHCS
MPOTPECUBHUMHU TEXHOJOTISIMHM, IO OpPIEHTOBaHI Ha OTPUMAHHS HACIHHS Ta
KOpPOTKOro BOJIOKHO. 2. Cepel NPOTrpeCMBHUX TEXHOJOrA 30UpaHHS KOHOILI
MEPCIEKTUBHOID € TEXHOJIOTis 30MpaHHS 13 3aCTOCYBaHHSAM 3€pPHO30MpaIbHUX
KOMOAalHIB, OCIHHBO-3UMOBHUM TMPUTOTYBAaHHSM TPECTH B TMOJHOBUX YMOBax Ta
30MpaHHsAM CTE0JIOBOI YAaCTHMHHU CUIbCHKOTOCTOIAPCHKUMH MAalllMHAMHU 3arajibHOTO
npu3HaueHHs. 3. 3acTOCyBaHHsS CUIbCHKOIOCIIOJAPCHKUX MAIlMH  3arajibHOro
NpU3HaYeHHs (3epHO30MpaNbHUX KOMOAMHIB, POTOPHHUX TrpabiiiB, MpecHioupadiB),
0 HEe NpPU3HAYEHH1 JJIs1 poOOTHM 3 MILHOIO 1 JOBIOI BOJIOKHHCTOIO MAacol0 Ta

cTeOaMu KOHOILI, 3HAYHO 3HMKYE HAIIMHICTh 30MpaIbHUX POOIT.



PO3/ILI 2
TEOPETUYHI TEPEJAYMOBHU VYJIOCKOHAJIEHHSI TEXHOJIOI'I
3BUPAHHSI KOHOILJII TA TEXHIYHOI'O 3ACOBY A i
BIJITBOPEHHS

2.1. AHAJII3 TeXHIKH TAa TEXHOJIOTI

30upaHHs MPOMHUCIOBUX KOHOIENIb € BIIMOBIJAIBHUM €TallOM Y TEXHOJOTISIX
iX BUpOIIYBaHHA, BiJl Oprasizamii SKOro CYTTE€BO 3aJIe)KHTh KUIbKICTh 1 SIKICTb
310paHoro ypoxkaro. IIpoMucIoBI KOHOIII — 1€ CUIbCHKOTOCHOJApPChKa KYJbTypa
KOMITJIEKCHOT'O BUKOPHUCTAHHS, Y SIKO1 3a/11IF0I0THCS BC1 CKJIa/I0B1 YPOKal0 — HACIHHS,
BOJIOKHO, KOCTPHUIIS TOIIO. Y 3B'A3KY 3 IIMM 1 TE€XHOJIOTIi 30MpaHHs BU3HAYAIOTHCS
Oararoda3HICTIO eTariB, 3 BUIIJICHHSM Ha KOKHOMY 3 HHUX OCHOBHOI NMPOAYKIII B
onTHMaNbHI CTpoKH. I{e 00yMOBIIOE 3HAYHY MPOTSHKHICTH Y Yaci (10 6 MiCsIIiB).

Ha mepmomy erari 30upaeThcsi HACIHHEBA CKJIAI0OBA ypPOKa0, 3aCTOCOBYIOUU

3epHO30MpabHI KoMOalHu pi3HUX ¢ipm. [lepeBary Haal0Th KOMOaltHaM 3 OUIBIIIOIO

BHCOTOIO TTITHOMY JKaTKH, 3 KJIABIIITHAM THIIOM cojioMoTpsica, Hanmpukiaa, CLAAS,

LEXION, ITAJIECCE, JloH Ta iamm (puc. 2.1).

[TinroToBka 3epHO30MpaILHOTO KOMOalHa 10 30MpaHHS KOHOIIEIb BKIIFOYAE
TakKl OCHOBHI 3aXO0JIN:

* BCTAHOBJICHHS JIIJIbHUKIB-HACIHHEBJIOBIIIOBAYIB JJIsI HAINlpaBJIEHHsI cTEOEN 10
piKydoro amnapaty Ta 30MpaHHsS OCHUIIAHOTO HACIHHS IiJl Yac B3a€MOJIl 3 MOTOBUJIOM

Ta PIKY4YUM anapaTom;



* BCTAHOBJICHHS TMMOJOBKYBaua 3aHbO1 CTIHKU IS MTOTIEPEIPKCHHS BUITATaHHS
creben 13 JKaTKU;

* pEryJIIOBaHHS PIXKy4oro amapary;

* BCTAHOBJICHHSI IIPOTHHAMOTYBAJILHUX NIPUCTPOIB HA BaJIK Ta BICI;

* HAJIAIITYBaHHS MOJIOTHJILHOTO anapary;

* orisil poOOYMX OpPraHiB 1 YCYHEHHS 3aJIMPOK a00 IHIIMX MOIIKO/KECHB IS
3aro0iraHHsl HAMOTYBaHHS BOJIOKOH.

[Tix gyac poboTH 3epHO30MPATHLHOTO KOMOaiiHa KOHTPOJIOIOTH TPAaBMOBAHICTh
HACIHHS Ta CBOEYACHO 3HIMAIOTh HAMOTH 3 POOOYUX OpTraHiB.

VY 3anexxHocTi BiA (pa3u CTUIIIOCTI KOHOIENIb Ta MOTOJAHO-KIIMATHYHUX YMOB
BOJIOTICTh KOHOIUISTHOTO BOpPOXY y OyHKepi komOaitHa Moxke mnepeBuiryBatu 30%.
[IpyyoMy BOJIOTICTHP JOMIIIOK B JAaHId Maci 3Ha4HO Ha 18-22% mnepesuiye
BOJIOTICTh HACIHHS 3a WOro macoBoi 4acTkH 91%. ¥V 3B’sa3ky 3 1muM 310paHy macy
HAIpaBJISIOTh HA TEPBUHHE OYMINEHHSA, HE JOMMYCKAlOYM CaMO3IrpiBaHHS HACIHHSL.
JlJis TIEpBMHHOTO OYMIIEHHS KOHOIUISTHOTO BOPOXY BHUKOPHCTOBYIOTH 3€PHOOYHCHI
MaluHu 3aranbHoro mnpusHadeHHs (CM-4, OBC-25, OCM-34 Tta iH.). SKicTh
OUMIIEHHS Ha JaHUX MalllMHAX 3aJIeKUTh Bl MPABWIBHOTIO MIA0OpPY pEeLIT Ta
MIBUJKOCTI TMOBITPSHUX TOTOKIB B acmipalliiHuX KaHamax. PexomeHayeTbcs
BCTAHOBJIIOBATH BEPXHI KOJIOCOBI pelieTa 3 KpyriuMu OTBOpaMu, AlameTpoMm 5 — 7
MM, @ HWXHI TIJCIBHI 3 IPOJOBIYBATMMHM OTBOpamMu, MHMpUHOKO 1,7 — 2.2 mMm.
Cepenni copTyBajbHI perieTa BCTAHOBJIIOIOTH 3 KPYIVIMMH ab0 MPOJOBTyBaTUMHU
OTBOPAMH, PO3MIPH SIKMX MEHIIE, HDK y KOJIOCOBUX 1 OUIbINE, HIXK Yy TIJICIBHUX.
OnTuManbHa IIBUJKICTh BEPTUKAIBHOIO TOBITPSIHOTO TOTOKY B acHipaliiHUX
KaHalax — 5—6 M/c. Y MNpaBUIIBHO HAITAIITOBAHOT 3€PHOOYMCHOI MalllMHA HE
MOBUHHO OYTH BTpaT TMOBHOI[IHHOTO HACiHHS KOHOIEJIb Yy BIJXO0JaX BEIUKHUX
JOMIIIOK, y TIiACIBI Ta BIAXO0Jax 3 BEHTWIATOpAa. HaciHHsA, Mmicis TEpBUHHOTO
OUHUIIIEHHS, CYIIaTh Yy 3€pHOCYIIApKaxX PI3HUX THUIMIB: HANUIbHUX, [IaXTHUX,
NepecyBHUX. BaxuBe 3HAYCHHS TIPH I[bOMY Ma€ PEKHUM CYIIHHS, 0 3aJICKHUTh BiJl
MOYAaTKOBOi BOJIOTOCTI HACIHHS 1 XapaKTEePU3YEThCS TAKUMH TOKA3HUKAMHU:

TEMIEPATypoOIO0 1 BITHOCHOIO BOJIOTICTIO TEIJIOHOCIS, IO HAAXOAUTh y CYIIAPKY;
10



TEMIEPATYpOI0 MAaKCHUMaJbHOTO HAarpiBaHHS HACIHHA B TMPOLECI CYIIIHHS;
eKCITO3UIIEI0 CYIIIHHA (YacoM mepeOyBaHHA HACIHHA Yy CyIIapIil) Ta IIBUAKICTIO
pyXy TeIuioHocid. BucylieHe HaciHHA OCTAaTOYHO OYMINAIOTh Ha CKJIAAHHUX
3epHOOYMCHUX MarmuHax, Hampukiaan, OC-4,5A, CBY-5, “Tlerkyc-I'urant” K-531,
“ITerkyc-Cyniep” K-541 Ta iHmmi.

CrebnecTiii, MO 3aJMIIMBCS Ha TOJI MICHsA 3€pHO30MpaNbHOrO KoMmOaitHa
CKIIQTAEThCS 31 crosumx creben (mo 65%), 3maMaHux 1 TPUM'SATHX KOJIECAMH
koMOaiiHa (1o 20%) Ta XaOTHYHO PO3KHJIaHOI BOJOKHUCTOI Mmacu (mo 15%) -
pe3yabTaT poGOTH MONOTHIBHOTO amapary. Moro MoxHa 30HpaTé COIOMOIO aGo
TPECTOIO.

3actocyBaHHA KOMOaWHIB J03BOJISIE OTpUMATH sAKiCHE HaciHHA. [Ipu npomy
CTeONOCTIN, IO 3aJMIIMBCA Ha TOJI, XapaKTEePHU3YeThCS 3HAYHOIO KIJTBKICTIO

3J1aMaHKX cTeden Ta crebel i3 po3MoyaieHUMH BepXiBkamu (puc. 2.2).

o
. 9 4
Puc. 2. 2. Cran cTe6yecToro KOHOIUTI Micist 30MpaHHs HACIHHEBOT YaCTUHU
KOMOaltHOM
Xoya cTebia MOMIKOKEHI Ta 9YaCTKOBO HAaXWJIEHI a00 37aMaHl 1€ HEe 3MIHIOE TXHIX
BJIACTUBOCTEH, TOMY BOHHM € TPUJATHUMHU JJIS OTPUMAHHS KOPOTKOTO BOJIOKHA,
BUTOTOBJICHHS TMeEJETIB a00 OpHUKETIB; BUKOPUCTAHHS Y SIKOCTI OyAiBEJIBHOIO

Matepiany (KOMIIO3UTH, HANOBHIOBAadi, TOIIO) 1 SK CHPOBUHHU JUISI IETFOIO03HOL

11



IPOMHUCIOBOCTI. BpaxoByroun 1e mepen BUpOOHMKAMM TOCTa€ 3ajgavya 30MpaHHs
IIHHOTO cTe0JI0BOroO Marepiany. Po3risiHeMo BigoMi TEXHOJOTII.

30upanHs 3epHO30MpabHIM KoMOaitHOM. [{aHa TexHomorist 30MpaHHs KOHOTILTI
Ma€ 3HAYHUM HENOJIK — HAMOTYBaHHS BOJIOKOH Ha BajJ MPUBOAY TPAHCIOPTEPY

IIOXHUJIOT KaMepH, 10 BIIMBAE HA MPOAYKTHUBHICTH Mporiecy 30upanus (puc. 2.3).

",‘

Puc. 2 3. HamotyBanHs cTe010BOi MacH KOHOIUTI Ha po0OOYl OpraHu MOTOBUJIA

3epHO30MpAILHOTO KOMOaiHa

Ocinne 30upanns cmeben KOHONENb CONOMOI0 ADO0 MPECM 010
3rimHo 1o TexHojorii (puc. 2.4) cTeOIOCTIN CKONIIYEThCS B TOKIC abo B

pO3CTUI 3 MOAAIBIIUM (POPMYBAHHSM BaJIKiB. Y TpoOLEC] NPUPOAHOrO CYIIIHHS
cre0ja MepeTBOproloThCs B conoMy. ColomMa — CHpOBHMHA 3 MOYAaTKOBOIO €TaIly
NIEPBUHHOI TIEpepOOKH KOHOTIEIb, SIKa MPUAATHA SIK 10 0e3mocepeIHR01 mepepooKu 3a
IHHOBAIlIMHUMH TEXHOJIOTISIMH, TaK 1 TMPUTOTYBaHHS POIICHIIEBOI TPECTH MUISXOM
pocstHOrO MOYiHHA. JImst TiABUINEHHS PIBHOMIPHOCTI CHPOBUMHU 3a  (hi3HKO-
MEXaHIYHUMHU BIACTHBOCTSMHU TPOBOIUTHCS 0OepTaHHS BaiKiB. Bumexany Tpecty

a00 KOHOIUISIHY COJIOMY MPECYIOTh y PYJIOHU a00 TIOKH, IMOMEPEIHBO 3aCTOCYBABIIN
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oreparlito KOTKyBaHHs. ['0TOB1 makoBkH (pyioHU a00 TIOKM) TPAHCHOPTYIOTHCS Ha
NEpBUHHY TepepoOKy. OIHUM 3 HENOMIKIB OCIHHBOI TEXHOJIOTii 30MpaHHsI TPECTH
KOHOIIEJIb € CYTT€BAa 3aJCKHICTh Bl MOroJHMX ymoB. Tak, pscHi gomil abo ix
BIJICYTHICTb, paHHE HACTAaHHSA XOJIO/AIB 1 BHIAQJ@HHS CHITIB MOXE MIPU3BECTH MO
3aTATYBaHHS TEPMiHIB MPUTOTYBAaHHS TPECTH, a B JEAKHX BHIIAJKaX 1 J0 MOBHOI

BTpaTH ypOXKaro.

Puc. 2.4. Texunonoriuna cxema 30MpaHHS CTEOJIOCTOI0 KOHOIENIb B OCIHHIN
nepioz

Becnuana mexnonozia 3o0upannsa cmeoden KoHonenw

3riIHO A0 BECHSHOI TeXHOJOrii 30upanHs (puc. 2.5) crebia 3aauIIatoThCs Ha
KOpPEHI JI0 BECHH, IiJ JI€I0 MNPUPOJAHUX (HaKTOPIB IMEPETBOPIOIOYUCH Y TPECTy 3
BHUCOKHM CTYIICHEM BIJUIUICHHS BOJIOKHA BiJ] IepEeBUHM. 3a BoJorocTi Tpectu 16-18%
pPO3MOYMHAIOTE 30MpaHHs, 3JamMyroud crebia 1 OAHOYacHO (QOpMYyIOYM BaJOK
MOJICpPHI30BaHUMHU POTOPHUMHU Tpadisimu. J1ist 3a0e3neueHHs HaliiiHoi poOOTH Tmpec-
nia0MpayiB BUKOHYIOTh MPUKOYYBAHHS TPECTH MOJIEPHI30BAHMMH BOJIOHAJIMBHUMU

KOTKaMH, 10 JO3BOJII€ 3MCHIIWUTH BHUCOTY BaJIKd, JOAATKOBO HaAaTH €JIACTUYHOCTI
13



CHUpPOBUHI Ta 30araTuty ii 3a paxXyHOK pyWHYBaHHs JE€PEBHOI YacTUHU cTeben. ['0ToBi

MaKOBKH (PYJIOHH 200 TIOKW) HAIPABJISIIOTH HA TIEPBUHHY MEPEPOOKY.

& B ®

Puc. 2.5. TexHosoriuna cxemMa 30HMpaHHS TPECTH KOHOICIH 32 BECHSIHOIO
TEXHOJIOTIEO

3anponoHOBaHa  TEXHOJIOTiSl ~ XapaKTEPU3YEThCS ~ BUCOKUM  CTYIEHEM
MexaHi3aiii MpoIEeCiB, MIHIMAJBHOI iX KIJIBKICTIO Ta 3a0e3leuye OTPUMAaHHS
BHCOKOSIKICHOT TPECTH JIsl BUPOOHUIITBA OJHOTUITHOTO BOJIOKHA 0€3 PO3/iJICHHS Ha
JIOBT€ Ta KOPOTKE.

Henonikom 30mpaHHs cTeOJOBOI YacTHMHU 3a TEXHOJOTIEHD, PO3POOJICHOI B
[HcTuTyTi Y0’ sitHUX KyneTyp [3, 4, 5], € HEeMOXKIUBICTH MIOOPY CHOPMOBAHUX
pPOTOPHUMHU TpabisiMU BaJKIB TMpec-mia0upadaMu ICHYIOYOi KOHCTPYKIII dYepe3
3Ha4YHy JOBXHHY cTeben (Oumpime 1 M) sAKi MOCTYNalTh y Kamepy y BHUIJISIL
HEEJIACTUYHOI XaOTUYHOI MACH.

BpaxoByroun Bulle ckazaHe, aKTyaJIbHOIO HAYKOBO—TIPAKTUYHOIO MPOOJIEMOIO

€ po3poOKa e(PeKTUBHOI TEXHOJIOT1i 30MpaHHsI KOHOIIEIb 1 MaIllMH IS 11 3/1HCHEHHS.

2.2. Bubip TexHoJ10rii Ta ONUC YA0CKOHAJIEHOI0 MPUCTPOIO I 30UPaHHSsA
KOHOILTI
JInst mocipKeHHs aBTOpaMUi 00paHO BECHSIHY TEXHOJIOTII0 30MpaHHs KOHOILTI.

OOyMmoBIIeHO BUOIp Y X0/l HACTYITHUX MIpKYBaHb:

14



1) s 3anpoBaKEHHS JTaHOoi TEXHOJIOT11 BUKOPHCTOBYETHCS
CLIbCBKOTOCTIOAPChKA TEXHIKA 3arajbHOro MPU3HAYCHHS Ta 3a0e3MeuyeThCs
MOBHA MEXaHi3aIlisl BC1X MPOIECIB;

2)  TEXHOJIOTiS XapaKTEPU3YEThCS KOMIUICKCHICTIO BUKOPUCTAHHS I[IHHOI
HATypaJbHOT CUPOBUHHU 32 HU3bKUX TPY/IOBUX 1 BUPOOHUYUX BUTPAT;

3) 30UIBIIIEHHST  KIIBKOCTI T Ha CTeOJOBUM  Marepial  JI03BOJISIE
0e3nocepelHbO Ha TOJISAX BUPOLIYBAHHS OJEP)KyBaTH 30arayeHuil cupenp —
HEOUHIIIEHE KOHOTUISIHE BOJIOKHO;

4)  3a TMPOBEJACHWMH aBTOpaMH AOCTIJaMH B Ja0OpaTOPHHUX 1 TOJIHOBUX
ymoBax (po3aumi 3 1 4) BCTaHOBJIEHO, IO IS 3J1laMy cTe0ed KOHOIUI y
BECHSIHUM mepiog HeoOXimHOo mpukiactu 3ycwuis 5,95 H mporu 12,77 H —
BOCEHH, 1[0 00YMOBITIOE€ MEHIII €HEPrOBUTPATH Ha MpoIiec 30MpaHHs.

Po3pobka mpucrtporo s 30MpaHHS KOHOIUII IPOBOAMJIACH Ha 0asi
dbponrtansHoi TboHOOpanku TJIH-1,5A, sika Oyna B HAIBHOCTI y TOCIOIAPCTBI.

[IpuHuunoBa cxemMa MpUcTporo il 30MpaHHs cTe0e KOHONENb 300pakeHa Ha
puc. 2.6. [12]. Bin mictuts pamy 1, 3BapeHy i3 Kpyrimx TpyO, KapJaHHy nepeaaqy 2,
JAHIIOTOBY Nepenavy 3, KOHIYHUN penykTop 4, Bey4nii WKiB 5, Ban 6, MIKIB 7, macu
8, 9 3 manmpusmu 10, Bemeni mkiBu 11, 12 ta HaTsokai npuctpoi 13, 14. Iamem 10
po3MilleH1 Ha acax § Ta 9 B m1axoBOMY MOPSIKY.

[Ipuctpiit MicTuTh pamy 1, 3BapeHy 13 Kpyriaux TpyO, KapAaHHY nepenady 2,
JIAHITIOTOBY Tepenavy 3, KOHIYHUN penykTop 4, BeIyduii mKiB 5, Baa 6, MKiB 7, macu
8, 9 3 manbusimu 10, Beneni mikiBu 11, 12 ta Hatskui npuctpoi 13, 14. IHanem 10
po3MillieHl Ha nmacax 8§ Ta 9 B maxoBoMy nopsaky. [Ipuctpiit njs 30upanHs creden
KOHOTIEJIb IIPALIIOE€ HACTYTHUM YMHOM. Pama 1 mpucTporo HaBILIYeThCS HA TPAKTOP, a
KapJaHHa repefada 2 3'€JHY€TbCS 3 BajoM BII0OpY NOTYyxHOCTI. OOGepTaHHS BiJ
Baja BiAOOpPY MOTYKHOCTI 4Yepe3 KapJaHHY Iepeady 2, JaHIIOTOBY mepenady 3 Ta
KOHIYHUN peayKTOop 4 mepenaerbcs Ha BEAy4Ydid IIKIB 5, 110 KOPCTKO 3'€IHAHUM 3a
JOTIOMOT010 Baja 6 31 mkiBoM 7. Ha Beny4oMy mIKiBi 5 Ta MIKiBI 7 BCTAHOBJIEHO MacH
8 Ta 9, HaTAr SKUX 3a0€3MeUyeThCsl HATSHKHUMH TpucTposimu 13 Ta 14 BemeHux

mkiBiB 11 ta 12 BIAIOBIIHO.
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Puc. 2.6. ITpucTtpiii a1 30upadHs cTede KOHOTIEb
[1ix yac mepeMillieHHsI TNPUCTPOIO IO MO0 cTe0a KOHOIUI MOTPAIUISIOTh MIXK
nanbipsiMu 10 maciB 8 Ta 9, 3MaMyloThbCsl B IPUKOPEHEBIM YaCTUHI, TPAHCTIOPTYIOThHCS

Ta PO3CTEIAIOTHCS 300Ky BiJl MPUCTPOIO, YTBOPIOIOYH BaJIOK.
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PO3JILI 3
METO/IUKA EKCIIEPUMEHTAJBHUX JOCJII)KEHD

3.1. MeToauka 10C/iIsKeHHsSI CHJIH 3J1aMy cTedes1 KOHOTIe/Ib B OCiHHii Ta
BEeCHSIHMI mepioau
Merta nociiiKeHb - BU3HAYUTH Ta MPOAHAIII3YBATH 3yCHILIS, IKE€ HEOOXI1THE IS
37aMy cTeOeN TEXHIYHUX KOHOTIEh B OCIHHIN Ta BECHSHHMA MepioIu.
JlocnixeHHs 3A1MCHIOBANIMCSA B MOJIbOBUX yMoBax (puc. 3.1.) micis 30upaHHs
3epHO30MpAIBHIM KOMOaHOM. B OCIHHIN Tiepiof JAOCTIMKEHHS MpoBOAMIUCT 16

JUCTOIIa1a, y BECHIHUHN — 18 KBIiTHS.

Puc. 3.1. [lociBu TexHiunux koHornenb TOB «®apopurt-Arpo» mo B HoBorpa-

Bonuncekomy paiioni XKutoMmupcrkoi obacti ceno Mana ['opOama

Jlyis BU3HAYEHHS 3yCUIUIA 371aMy cTeOel BUKOPHCTOBYBABCS JTUHAMOMET, SIKUI
Kpinwin Ha cTeOui Ha Bifgctani 250 MM Bij JiiHIT IpyHTY (pHC. 3.2).

Busnauanocs 3ycwiis 3imaMmy Uil cTeO€Nl TEXHIYHUX KOHOIEIh PI3HOTO
niameTpy. Ha mepiom mpoBeneHHsS JOCHIIKEHb B OCIHHIM TMepioj] Mpolec
NiATHUBAHHS MPUKOPEHEBOI YaCTUHU CTe0JIa KOHOIENh OyB YAaCTKOBO PO3MOYATHIA,

10 MOSICHIOE 3HAUHMI [J11alla30H OTPUMaHUX 3HAY€Hb 3yCHILIS 3J1aMy cTeOer.
17
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Puc. 3.2. Cxema npoBeneHHs nociipkennas: 1 — crebno; 2 — rpyHT; A- TOYKa

npUKIagaHHs cuiy; F- cuna 31amy crebia

Jliist 3mamy cTebel 3a yMOBH Oprasizaliii mpoiecy iXHboro 30MpaHHs HaBECHI,
NOTPIOHO MPHUKIACTH 3HAYHO MEHIII 3YCHILIS, PI3HUIT MK CepeAHIMH 3HAUCHHSIMU
CHWJIM 371laMy cTeOesl KOHOIEJIb B OCIHHIM mepion OulblIa BiJi BECHSHOTO. 3HA4HE
3MEHIIIECHHS CHUJM 3JlaMy TIOSICHIOETbCSI ~MaiKe T[MOBHUM  IE€PETHHUBAHHSAM
MIPUKOPEHEBOI YaCTHHU cTeO1a 3a 3MMOBHH Tepion (puc. 3.3), M0 3HAYHO TMOJICTIITYE
30upaHHs cTeOel], OCKUIbKM HE TOTpedye TEXHOJOTIYHOI omepallii pi3aHHs, sKa €
HAWOUTBII TPYAOMICTKOIO, TaK fK CTeOla € JOCHTh JKOPCTKUMHU. PesymbraTtu

JOCITIJIKEHB TIOJIAHO Y pO3/iii 4.

a | §)

Puc. 3.3. [IpukopeneBa yactuHa cTe0a TEXHIYHUX KOHOIEb B P13HI MEPiou
POKY: a — OCiHHI1i; O — BECHSIHUMH.
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3.2. MeToamnka q0CailzKeHHsI €XeM PallioHAJIbHOI0 PO3TALLYBAHHS

NaJbIIB JJIs 3aTHCHEHHS cTe0e) KOHOMeIb

Meta - eKCHEpUMEHTAJIbHUM IUISIXOM BCTAaHOBHUTU pAaIllOHAJbHY CXEMY
po3TalnryBaHHs MajblliB HA IMacax po3poO0JICHOro MPUCTPOIO I 30upaHHs cTeden
TEXHIYHUX KOHOMeENb. J[OCHiHKeHHSI MPOBOAMIUCS B JIabopaTopHuX ymoBax. Jlis
JOCTIIIB BUKOPUCTOBYBascsl cTebna ypoxkaio 2018 poky. 316pani Ha nonsix TOB
«DaBoput-Arpo», ki 3HaxoaaTbcs B M. Kopenb PiBHeHbKOT 001acTi.

3 wMeroro 7a0OpaTOpPHUX JOCTIIKEHb BHUTOTOBJIEHO EKCIEPUMEHTAIbHY
yCTaHOBKY (puc. 3.4), sika CKJIaIae€ThCs 3 ABUTYHA 1, MacoBoi mepeaadi 2, BMUKaJa 3,

IIKIBIB Ta Macy 4, NpUBiA 5 3aTHCKHOTO MPUCTPOIO 8, MAJBIIB 6, HAPABIAIOYHX 7.

puc. 3.4. EkcnepuMeHTallbHa YCTaHOBKA JIJIs1 JOCIIIIPKEHHS 30UpaHHs cTeOen

KOHOIICJIb
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Crebna ¢ikcyBanuch B 3aTUCKHOMY HPUCTPOi 8 1 32 JOMOMOTOI0 MPHUBOIY 5
nepeMilaIncs M0 HAPABIAIOUMX 7 B CTOPOHY PyXOMOTO mnacy 4 3 maibIsiMu 0, sKi
NPUBOAMIINCA B JIif0 Bia ABUryHa 1 yepes macoBy mepenauy 2. [Ipu koHTaKTi cTeben
KOHOILTI 13 majiblsiMu 6 BinOyBaBcs 371aM cTeben B MicIi iX (ikcariii 3 0JHOYaCHUM
HEePEMIIIEHHSM B CTOPOHY.

JlocimKeHHs TIPOBOIMIKMCS MPH PI3HOMY po3TalllyBaHHI HaibliB (puc. 3.5).

7 2
o N 0 ® o o
) o o o o
J 2

6)OOOO

Puc. 3.5. Cxemu po3mileHHs NaibIliB Ha Taci (a — MaXMaTHUMN MOPSIOK;

0 — mapanenbHuil MOPsAI0K ): 1 — mac; 2 — masblii.

[Manpui Ha TUII macy 3akpiIUIIOBAIM JBOMAa CIOCOOaMM: MapajiebHOMY 1y
IaXOBOMY MOPAJIKY. [lin yvac mepeMimieHHss macy 13 TaJdblSIMU OCTaHHI
KOHTaKTYBaJI 31 cTe0amMu, 3J1aMyBalld iX Ta MepeMillyBaiu B OiK oOepTaHHS Macy.
Bracniok naHoi B3aemofli crebia BUKIAJAIUCh HA TOPU3OHTAJIBHY IUIOUIMHY,

po3TarioBany 300Ky Bijl pamu ycraTtkyBanHs (puc. 3.6., 3.7).
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Puc. 3.7. TpancnopTyBanHs cTebel pH MIaXOBOMY PO3TAlllyBaHHI MaJbIIiB

3.3. MeToauka npoBeieHHs MOJbOBHUX J0CJiTKeHb

Meta —gocaianutu poOOTy MPUCTPOIO IJIs YKIaAeHHS cTeOe KOHOENb.

JlociipkeHHs! TPOBOIMITMCH Ha MOCiBax TeXHIYHUX KoHorens TOB «®aoput-
Arpo» mo B HoBorpan-Bonuncekomy paiioni XKutomupcskoi obnacti, ceno Maia
['op6ama. [locmiau Oynu NMpoBelIeH] K 3 BUKOPUCTAHHSIM BUTOTOBJIEHOTO MTPUCTPOIO
1l 30upaHHs cTeOen KoHomedb (puc. 3.8) Tak i 3 BHKOPHUCTaHHSM POTOPHHX
rpabumiB (puc. 3.9) 3 MEeTOrO MOPIBHAHHS AKICHUX TOKa3HUKIB 30MpaHHs Ta yKJIaJdaHHs

cTe0eN KOHOIIEID.

21



Puc. 3.9. Ilpuctpiit ayis 30upanus credes KOHOIEb
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PO3JILI 4
PE3VJIbTATH EKCIIEPUMEHTAJILHAX JIOCJAIKEHD

4.1. Pe3yabTaTH JOCTIIKEHHS CHJIM 3J1aMy cTe0e/l KOHOIe/Ib B OCIHHIH Ta

BECHSIHMU mepioj

PesynbraTi mocimiiB, MO MPOBOAUIUCH 3TITHO METOAMKH, OmHcaHoi B 1. 3.1,
rmojano B tadi. 4.1.

Tabmus 4.1. - 3HavueHHs 3yCHIIb 371aMy cTe0el B OCIHHIM Ta BECHSHUH nepioan

3ycuiis 31amy, nepioft Bucora
No OciHb Becna MIPUKJIAJaHHS
CUJIN
H H M
1 12.86 4,72 0,25
2 11.02 2,98 0,25
3 8.27 9,12 0,25
4 15.76 7,43 0,25
5 11.71 6,24 0,25
6 14.87 7,96 0,25
7 9.37 3,71 0,25
8 13.60 5,40 0,25
9 12.43 6,02 0,25
10 14.43 5,81 0,25
Cepenni 12,77 5,95 0,25
3HAYEHHS

3a OTpUMaHMMM JaHUMHU EKCHEPUMEHTAIbHHUX JOCHIKEHb 3J1aMy cTeOen
KOHOTIEJIb Y BECHSAHHUM Ta OCIHHIN MEPIOJI, CepeIHE 3yCUILIA 3JIaMy CTaHOBUTH:
- BecHsaHU nepioa — 5,95 H;
- ociHHi# niepiox — 12,77 H.
Cuna 3maMy B BeCHSHUU miepion y 2,15 pa3u MeHIa y TOpPIBHSHHI 3 OCIHHIM,

10 MOJIETIIYE MpoIec 30UpaHHs CTEOET TEXHIYHUX KOHOTIEb.
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4.2. Pe3yJbTaTH A0CTIIKEeHb CXeM PO3TALNLYBAHHS NAJBILIB s

3aTHCHEHHSA CTe0e) KOHOMEeIb

[Ipu BUKOpHCTaHHI Pi3HUX CXEM PO3MIIICHHS MaJbIiB CIIOCTEPIraBCcs Pi3HUN
pe3ynbTaT, TaK TpU I[IaXOBOMY TIOPSAKY PO3MIMICHHS B CKCIEPUMEHTAIbHIN
YCTaHOBIN, cTe0ia 3JaMyBajuCsi 1 YaCTKOBO TPAHCHOPTYBAJIUCS HAa CTOPOHY. 3a
napaseabHOTO PO3MINIEHHS MaNbIiB CTe0a 3IaMyBaIiCs 1 BCl TPaHCIOPTYBAIUCS Ha
cTtopoHny. Takox mpu yKiIagaHHI Ha CTOPOHY 30epirajiacs napajieibHICTh cTeOe.

[Ticst mOBHOTO MepeMIIIEHHs 3aTUCKHOTO MPUCTPOIO B OIK Macy Ta 37aMy BCiX
cTeOen, BUKIIAJIEHI Ha MOBEPXHIO CTe0Ja OILIHIOBAIM 3a BIAHOCHUM 3MIIIECHHSAM Ta
HAsIBHICTIO TepexpeiieHnx creden. B Ttabnumi 4.2. HaBefeHi KyTH BIJHOCHOTO

3MIIIIEHHSA CTE0ET.

Tabmuig 4.2. - KyTu BiTHOCHOTO 3MIIIEHHS cTeOe
Kyt 3mimenns creber, ° rpan
Ne [Ipu mapanenpHOMY [Ipn maxoBomy
PO3MIiIlIeH] TaJbIIIB PO3MIiIlIeH] TaJbIIIB

1 2 3

1 5 8

2 8 10

3 4 11

4 5 13

1 2 3

5 7 11

6 4 9

7 6 15

8 8 12

9 7 12

10 4 10
Cepenni 58 11,1
3HAYECHHS

ExcnepuMeHTaIbHUM HUISXOM Y  XOJ1 JIa0OpaTOpHUX JOCHIIKEHb 13

34aCTOCYBAaHHSIM pO3p06.HCHOFO Ta BUI'OTOBJICHOI'O CKCIICPUMCHTAJILHOT'O
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yctatkyBaHHsa (puc. 3.4) oOpaHO paIioOHAbHY CXEMY pPO3TAlllyBaHHs TMAJIbIIB Ha
racax MpUCTPOIO ISt 30UpaHHs KOHOTLII.

BcranoBneHo, 1m0 3a yMOBU OJIHAKOBOi IIBHMJIKOCTI OOEpTaHHsS Macy Ta
JTIHIAHOT MIBUIAKOCTI TEPEMIICHHS 3aThCKava 31 CTeOJaMu, Majblli, PO3TaIlOBaHi
napajieIbHUMHU PSAIKaMHU, 3a0€31eUyI0Th TOBHUM 3J1aM BCiX cTeOel, IKi MOTPaIuIsioTh
Yy 30HY 1XHBOTO BILIUBY.

VY Toli e 4Yac 3a YMOBHU BIUIMBY IMajbIliB, SIKI pO3TAallOBaHI B HIaXOBOMY
nopsaaky, 10% creben He mianaranu 3mamy. Lle mpuBoauiIO 10 3HAYHOTO 3MIIEHHS
cTeben, IXHBOTO MepexpellyBaHHs Ta BUIbOTY CTeOeN y 3BOPOTHIN OIK O HAPAMKY
obepTaHHS T1acy.

3 ypaxyBaHHSIM JaHUX JJA0OPATOPHUX BUIPOOYBaHb BUTOTOBJIECHO MPUCTPIHN 3
napajieIbHUM PO3TalllyBaHHSIM NalbliB Ha nacax. 3D Mozens NpUCTpOrO MojaHa Ha

puc. 4.1.

Puc. 4.1. 3D monenb npUCTpoOrO IS YKJIAJaHHs cTe0eN TEXHIYHUX KOHOTEIb
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[IpoBeneno psin BunpoOyBaHb Ha moisx mignpuemcTsa T30B «®aBoput-Arpo
(m. Kopemnn, PiBHeHchka o00sacth). 30MpaHHS KOHOIUTI TPOBOIWIM 3a JBOMA
TEXHOJIOT1SIMU: B1JIOMOIO 3 BUKOPUCTAHHSIM POTOPHUX Ipadelib Ta 3alpOIOHOBAHOIO 3
BUKOPUCTAHHAM PO3pPOOJICHOTO Ta BHUTOTOBJIEHOTO MPUCTPOI0. XapaKTEPUCTUKA

TPCCTU KOHOILJI1 HaBCJICHA HHUXKYC.

Tabmus 4.3 - [lapamerpu Tpectu

Ne i/t [Tapamerp 3Ha4YeHHs
1 CepellHe 3HAYEHHS BUCOTH CTEOE 117,1 cm
2 Cepenniit giametp creben 9,43 MM

Ha puc. 4.2 rpadiuHo npencraBiieHO pe3ysbTaTh MPOBEACHUX BUIPOOYBaHb.
Crin 3ayBaXXuTH, 110 HA PHUC.2 TTOJAAHO PE3yIbTaTH, OTPUMaHI 3 BAKOPHCTAHHIM JBOX
BapIaHTIB MPUCTPOrO: TpucTpiii (1) — 1e mnoyaTkoBUM BapilaHT KOHCTPYKIIIT
BIJINOBITHUN 3asBIeHIN cxemi (puc.l); mpuctpiit (2) — KOHCTPYKIIis, ska Oyia 10
OCHAIllCHA BUBIIHAM YCTaTKyBaHHSM, PO3TAIIOBAHUM B 30HI HI)KHHOTO BEICHOTO
miKiBa. BCTaHOBJIGHHS JTaHOTO J1OAATKOBOTO KOHCTPYKTHUBHOTO €JIEMEHTY JI03BOJIUIIO
YHEMOKJIMBUTH 3a0WBAaHHS 30HU BUXOJY TPECTH Ta 3a0€3MeUnTH ii TUIABHUM CX1J] Ha

I1OJIC, IO B CBOIO YCPIr'y SMCHIINIIO IIEPCKOCHU YKIIAACHUX cTebe.
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Puc. 4.2. - [TapameTtpu Basika (cepe/lHe 3HaUYEHHS Ha JOBXHUHI 10M):
b — mupuHa Bajka, M; h — BucoTa, M.

Sx O6aunMo 3 puc. 3 3aCTOCYBaHHS 3aPONOHOBAHOI KOHCTPYKIT J03BOJISIE
3meHUTH Ha 39% BucoTy Ta Ha 17,4% mmpuny Basika. Banku nobpe miaduparoTbes
npec-niadupavyeM, Ipu HbOMY 3MEHIIYIOTbCS 3a0MBAHHS Ta BTPATHU TPECTHU IiJ 4Yac
M0 paHHs.

VY xoni dikcartii po6otu npec — migdupada Ha 30MpaHHI OTPUMAHUX BaJIKIB 13
cTeOel1 KOHOMENb BCTAHOBJICHO, 1110 Yac MPOCTOiB 3MeHIIuiach y 1,8 pasu.

ITix yac mpoBeeHHS MOJBOBUX JOCIIKEHb YacTOTa 00epTaHHS Bally BiIOOpY
NOTYXHOCTI TpakTtopa craHoBwia: 530 x" ta 1123 x8™". BeraHosieno, mo 3mina
YaCTOTH BIUIMHYJIA Ha SIKICTh (pOpMyBaHHs Bajka 31 creben (puc. 4.3). Ilpu Oinbiiii
4acTOTI OOEpTaHHS Baly BiIOOPY MOTYXHOCTI TpakTopa, 1 BIAMOBIIHO MaciB 3
najablIMU, 32 PaxyHOK BIUIMBY CHJI 1HepILii, cTebJia KOHOMEeNb YKJIaaanucs 31
3HAYHUM 3MIMIEHHSM OJHE BITHOCHO 1HIIIOTO, ()OPMYIOUM HEPIBHOMIPHUM 11O ITUPHHI

Ta BUCOTI BaJoK (Tadm. 4. 4).
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Puc. 4.3. — Bajiok credei KoHOmE b Ha I10JI11

Tabmuus 4.4. - IlapamenbHICTP YKIATaHHA CTEOEN KOHOIUII TPU Pi3HUX
HIBUKOCTSIX
YacroTa obepTaHHs Baly BIIOOPY NOTY>KHOCTI
Ne 530 x™ 1123 xB™
Kyt Binxunenns creben y BaJKy
KYT, Tpaj KYT, Tpaj
1 10 18
2 14 20
3 12 20
4 14 17
5 15 19
6 9 23
7 12 18
8 14 20
9 11 17
10 16 18
Cepenni 12,7 19
3HAYEHHS
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3MEHIIEHHS MBUIKOCTI 00EpTaHHs BEAY4Oro IIKiBa MPUCTPOIO Ta, BIATOBITHO,
MIBUAKOCTI MEPEMIIICHHS Tacy, J03BOJIMIIO 3MEHIIUTH KIJTbKICTh cTe0e, sIKI MiJ1 Jac
YKJIaJJaHHS Ha MMOBEPXHIO MOJIs BIIXWISUIMCH BIJl JIIHIT TTapaiebHOI MO3I0BXHIN 0Ci
Baska Ha kyT 90° i Ginble, B cepeaHbOMy Ha 33,5%.

3 METOW TIiABHMINEHHS [aHOTO IIOKa3HWKAa Ha JaHUH dYac TPOBOAMTHCA
OOTpyHTYBaHHsI MapameTpiB 1 KOH(QIrypailii BHUBIAHOTO YCTaTKyBaHHS, SIKUM Oy
JIOJJATKOBO OCHAIIEHO 3allpOIIOHOBAHUN MPUCTPIA A MIABHINEHHS SIKOCTI HOTO

poboTH.
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BUCHOBKHA

1. B pe3synbTari aHanizy YMHHOI OCIHHBOI Ta BECHSHOI TEXHOJOTIH 30upaHHs
KOHOTIEJIb BCTaHOBJICHO JOLUIBHICTh T4 €KOHOMIYHICTh BUKOPUCTAHHS TEXHOJOTIi
BECHSIHOTO 30MpaHHS CTEOENT TEXHIYHUX KOHOTIENb, OCKUTHPKH TEXHOJIOTIYHA OTepartis
pi3aHHS 3aMIHIOETHCS Ha 3JIaMyBaHHs. 3JaM cTe0Jia y BECHSIHUI Tepio]] BiIOYyBAETHCS
IpyU MPUKIAJaHHI HE3HAYHOTO HaBaHTAXKEHHs, 110 POOUTH caMm IMpoiec 30MpaHHs
MEHII TPYJAOMICTKHUM Ta MEHIII €HePro3aTPATHUM.

2. B pesynbTaTi mpoBeleHHS JOCIIIKEHb CHJIM 3JIaMy CTeOesl KOHOMENb B
OCIHHIM Ta BECHSHUN TMEpPIOAW BCTAHOBJICHO, IO CEPEIHS CHIa 3JaMy CTeOel
KOHONENb Yy BECHAHMHM mepioa B 2,15 pa3su MeHIIa B MOPIBHAHHI 3 OCIHHIM, IIO
MOJIETIIIYE TIpoliec 30upaHHs cTeOeN TEXHIYHUX KOHOMENb.

3. BumpoOyBaHHA mpuUCTpOI0 A 30MpaHHS KOHOIUN MIATBEPAMIIO, IO
3aCTOCYBaHHS 3alpONOHOBAHOI KOHCTPYKIIIi I03BOJISi€ 3MEHIIUTH TTapaMeTpU BaJika,
a came - Ha 39% Bucoty ta Ha 17,4% mmpuny Banka. [Ipu npomy Banku mo0pe
N1A0MPAIOThCS Mpec-MiAdUpayeM, 3MEHIIYIOThCS 3a0MBAaHHS Ta BTpPaTH TPECTH Mij
yac migoupanHs. Yac mpocrtoro mpec-miadupada 3MEHITyeTbes B 1,8 pasu.

4. B pe3ynbTari JAOCHIIKEHb BIUIMBY IIBHUJKOCTI MAaciB MNPUCTPOIO IS
30MpaHHsl KOHOIUII Ha MapajeibHICTh cTe0eN y BajKy, PEeKOMEHJIOBAHO MPOBOJAUTH
30upaibHi pOOOTH 3 BUKOPHUCTAHHSIM IMPUCTPOIO 33 YMOBH, III0 YACTOTa OOCPTAHHS
BaJIy BiJI0OPY MOTY>KHOCTI TpaKkTOpa CTaHOBUTH 530 xB ™.

5. PekoMeH10BaHO BUTOTOBJICHHSI MIPUCTPOIO 3 MapajedbHUM PO3TAIlyBaHHIM
najbplliB Ha mnacax npuctporo. Kpim TOro, 3a pesyiabTaramMud BHUIPOOYBaHb
BCTAHOBJICHO  JIOIIIBHICTh ~ OCHAILGHHSI  MPUCTPOIO  JOJATKOBUM  BUBIJHUM

YCTaTKyBAHHSM.
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TEXHOJMOPIS 35MPAHISA KOHOIUIL TA PHCTPIH LIS [T 3 UACHERNSA
Hemp gathering technology and device for its implementation

Given the results analysis of known technologies and techniques for hemp harvesting a
w1 thod of harvesting hemp stems in the spring and a device for its tmplementation are proposed. In
Ui course of the experimental studles, the expediency of spring harvesting technology was proved.
el tests of the device proved its efficiency and advantage over well-known technology based on
e use of rotary rake.

KOMOMARPCTHO € NEPCUCKTHBHON TAXYIN0 A YKpaiHi. BaraTorpaMicTs KyJALTYpH — KO-
LA OACHIOETHEN i YHIKAIKNICTIO, GAraTONAGHOBICTIO BUKOPMCTANKA, KOMOII BHPOIYIOTE 1A
LIpHMAHIA THIGE BOAOKKA 860 Maue HACHN, 400 HACIHIA TR BONOKMA, WO norpefye BuKopHc-

LIS PESHOMANITHHX TEXHONONR Ta TeXHiMX 3ac00is, AKI HA AAHNHA MAC € JATRATHHMM T4 He g

LOEIIEMYIOTH AKICTS IpoAYKIT.

irrencudixatin posMpenia chep BUKOPUCTAHA KOHONEAL B YKPaiii 0BHIHA Gasynaruch
i pospoGi iHoBALIHIK TeXHOAOTR IXHLOTO BUPOGHMLITBA TH BITTHIHANIX TEXHIMMMX 3ac00iB,
Lo peMin i sabeIneuenna apouecy Gupanna.

m
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BuroTosack#it npuCTpift NPoAIOs noLoBi BHITPOOYBaHHS. Y X0M prnpoGysans TPOBO
1M TIOPIBHANBHY OLIHKY AKOCTI BANKiB, MO dopmyroTLCa 3 creben KOHOENs, POTOPHHMH TR

MH Ta po3poGICHIM HPHCTPOEM.
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HEMP GATHERING TECHNOLOGY AND DEVICE FOR ITS
IMPLEMENTATION

IIEA

Introduction
Hemp farming is a promising industry for Ukraine. The diversity of culture hemp
is explained by its uniqueness, diversity of use. Hemp is grown to produce only fibre or
only seeds, or seeds and fibres, which requires the use of a variety of technologies and
technical means that are currently costly and do not provide quality products. From
hemp, it is possible to make up to 50 thousand various products (Fig. 1).
Textile

mc 2 &

- SR
o ‘i‘?‘i |
Food products

e
&
®iv
Molded plastic Fuel

Fig. 1. Scope of industrial hemp

Bast fibres are natural fibres of plant origin. Hemp fibre is long, rough, but has
great strength and does not rot during prolonged stay in water. Textiles made of them.
made in the style of «eco-naturely, enjoy wide popularity worldwide due to their
specific appearance and a set of positive properties. They have special biomedical
and protective properties, which is not enough for cotton products. Due to the unigue
complex of properties of bast fibres, such as high strength, low electrical resistance.
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comfort, natural bactericide and hygiene, worldwide demand for textile (hemp)
products is growing not only for technical but also for household purposes.

One of the promising areas is the use of hemp in the pulp and paper industry,
which currently uses wood as a raw material. The content of cellulose in hemp fibre
is 70-77%. From one hectare of hemp, it is possible to receive about six tons of
cellulose a year. This is significantly more than the annual growth of one hectare of
forest. Trees grow for decades, and hemp crops can be harvested just 120 days after
planting.

In addition, hemp paper has a number of advantages:

- does not require whitening;

- is not yellow:

- has high strength and durability;

- resistant to getting wet;

- can be reworked many times;

- paper production requires significantly less chemical consumption.

The development of this direction will allow to preserve forests in Ukraine (the
use of technical hemp as a raw material for the pulp and paper industry will reduce
deforestation by 42%) and enter the world market with high quality and relatively
inexpensive products.

Intensification of the expansion of the use of hemp in Ukraine should be based
on the development of innovative technologies for their production and domestic
technical means, in particular to ensure the gathering process.

The process of collecting hemp is characterized by complexity and labour
intensive. The implementation of the technological gathering process is characterized
by the use of a whole complex of technical means that must meet the basic
requirement — the ability to interact with stems that have fibrous components in their
composition.

Mechanization of harvesting and processing of hemp remains an urgent
problem that requires the development of new efficient, simple in design and reliable
machines.

Typology of knowledge
Scientific developments aimed at the development of drug - free varieties of
hemp with a high fibre content of Ukrainian scientists Vyrovets V.H. [1, 2], Mihal

~ 141 ~

43



N.D. [3, 4] became the basis for improving the methods of collecting hemp, making
trusts from stems and technology of its primary processing [5-8].

Special attention should be paid to scientific developments of specialists of the
Institute of bast crops of the National Academy of agrarian Sciences of Ukraine (city
Hlukhiv) [9-11].

Scientists have developed an innovative technology for collecting industrial
hemp, which is based on the use of high-performance agricultural machinery for
general purposes. Their implementation and use can reduce energy costs; reduce
production costs and manual labour costs.

According to the proposed technology, the seed component of the crop is
harvested by a combine harvester with a keyboard straw and a reaper. which has a
significant lifting height. The stems that remained in the field, it is proposed to collect
in the autumn with the use of mowers or in the spring with the use of rotary rakes.

The analysis of the proposed technological processes revealed the following
drawbacks:

- the use of autumn technology is characterized by a high probability of loss
trusts, due to the influence of weather factors;

- lack of collection of stem part of spring technology is the inability of
selection formed rotary rake swath pick-up balers of the existing design through a
substantial length of the stems (over | m) which enter the chamber in the form of
inelastic chaotic mass.

With this in mind, the task was to improve the spring method of collecting
stems by developing a device that will ensure the breaking of stems, the formation of
a uniform roll with parallel placement of stems in it. Which will simplify the
formation of rolls from the roll by the baler and improve the quality of the resulting

raw materials.

Materials and methods

The authors set a task to improve the method of harvesting hemp stems by
using a device that will ensure the breaking of the stems, the formation of a uniform
roll with parallel placement of the stems in it, simplify the formation of rolls from the
roll by a baler and improve the quality of the obtained raw materials [12].

The development of a new method of harvesting hemp and devices for its

implementation was carried out in two stages:
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1) formation of the concept of the method of cleaning.;

2) development of the device design.

The collection of hemp is known to be carried out both in the autumn and in
the spring. For the final selection of the most rational time of harvesting, preliminary
experimental studies were conducted. The study aims to establish the magnitude of
the fracture force of stems in the autumn and spring periods.

The experiments were carried out in the field. To determine the fracture force
of the stems, a dynamometer was used, which was attached to the stem at a distance
of 250 mm from the ground line (Fig.2).

1

ey

Fig. 2. Scheme of the study: 1 — stem; 2 — soil; A — the point of application of force; F — the
fracture force of the stem

The fracture force for technical hemp stems of different diameters was
determined.

The obtained average values are presented in table 1.

At the time of the studies in the autumn, the process of rotting of the basal part
of the hemp stem was partially started, which explains the significant range of the
obtained values of the fracture force of the stems.

For the fracture of the stems, provided the organization of the process of
collecting them in the spring, you need to make much less effort, the difference
between the average values of the fracture force of hemp stems in the autumn is
greater than in the spring.
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Tablel — Values of stem fracture forces in autumn and spring

Efforts of the fracture, Efforts of the fracture,
N period ' % period ;
Autumn Spring Autumn Spring
H H H H
1 12,86 4,72 6 14,87 7,96
2 11,02 2,98 7 9,37 3,71
3 8,27 9.12 8 13,60 5,40
4 15,76 743 9 12,43 6,02
5 11,71 6,24 10 14,43 5.81
Average 12,77 5.95
values

A significant decrease in the fracture force, on average 2.14 times, is explained
by almost complete rotting of the basal part of the stem during the winter period (Fig.
3), which greatly facilitates the cleaning of the stems, since it does not require a
technological cutting operation, which is the most laborious, since the stems are quite

rigid.

Fig. 3. Basal part of the stem of technical hemp in different periods of the year:

a —autumn; b - spring
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Testing of the proposed device was carried out in the field (Fig. 5).
Characteristics of hemp stems are shown below (table. 2).

Table 2 — Trust parameters

Ne Parameter Value
1 Average stem height 117,1 em
2 Average diameter of stems 9.43 cm

To compare the parameters of the formed rolls, in addition to the proposed
device, rotary rakes were used (Fig. 6).

g

\

Fig. 5. Harvesting hemp stems

Fig. 6. Use of rotary rakes when harvesting hemp stems

The rolls obtained during the harvesting were cvaluated according to the
following parameters: width of the roll, deviation of the stems in the roll from the
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longitudinal axis (direction of movement of the unit); the numbet of stems lefi
unbroken after passing the technical means.

Fig. 7 shows graphically the results of the tests. It should be noted that Fig. 7
presents the results obtained using two variants of the device: device (1) — fingers on
the belts are staggered; device (2) is a structure that was previously equipped with
straps with fingers, whiehmamgedinpanllelmws(l-‘ig. 8).

7\ 2 7 2
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a o
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a) e % S
77 N NN
Tractor Tractor Tractar Structure
ra‘t' ttu;ll ttn:ew "
ﬂg.&Rolmmn(avengevaheatwmleng&):b-mllwid(h,m;

h — height, m

As seen in Fig. 9 application of the proposed design of the device allows
reducing by 39% the height and 17.4% the width of the roll due to the ordered
(almost parallel) laying of the stems. These rolls are well chosen baler, with reduced
drive and loss of the trusts during the retricve.

~ 147 ~

49



In addition, it was found that under the condition of the location of the fingers
on the passes, the strings provide a complete scrapping of all the stems that fall into
the zone of their influence. At the same time, under the influence of fingers that are
staggered, on average, 10% of the stems were not subject to scrapping. This led to a
significant shift of stems, their crossing and departure of stems in the opposite
direction to the direction of rotation of the pass.

Conclusion

A method of harvesting hemp stems in the spring and a device for its
implementation are proposed. The use of this device provides a break stems and laying
them in the roll, which is characterized by a uniform arrangement of stems in it. The
average deviation of the stems from the longitudinal axis of the roll in the direction of
movement of the unit is 20.70.

The use of the device allowed reducing the downtime of the baler by reducing the
scoring by 11,4%.

Summary

Given the results analysis ‘of known technologies and techniques for hemp
harvesting a method of harvesting hemp stems in the spring and a device for its
implementation are proposed. In the course of the experimental studies, the
expediency of spring harvesting technology was proved. Field tests of the device
proved its efficiency and advantage over well-known technology based on the use of

rotary rake.
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