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JIOCITI/PKEHHS! BIUTBY KyTa HaXWIy ajiMa3HO-a0pa3uBHHUX OPYCKiB Ha YTBOPEHHS Makpopeiabedy 00poOIIioBaHOTO
OTBODY.

B pesynbTaTi mpoBeOCHHUX OCTIHKCHb BWU3HAYEHO, IO MPH YTBOPEHHI MIKpOpembedy pPO3MIIICHHS
aJMa3HO-a0pa3uBHUX OpPYCKIB 31 3MIHHOIO TE€OMETPi€r0, a camMe 3 Pi3HUM KyTOM HaXWIy, A€ 3MOTY 301TBIIHTH
ryctuy (CITKM CITifliB) TOYOK MEPETHHY, IO 3a0e3Medye 3HIKEHHS MIOPCTKOCTI 00pobroBaHoi moBepxHi. B
MPOIeCi YTBOPCHHS MaKpOpelbe(py o0OpoOIIFOBaHOT TMOBEPXHI pPO3MIIICHHS aliMa3HO-aOpa3suBHUX OpYCKIB
JTO3BOJIMJIO BUKOHYBaTH OOPOOKY 3a MPHUHIMIIOM CIiLy, IO MO3BOJHJIO 3MEHIIWUTH MEPEHOC BIAXWICHb BiJ
XOHIHTYBaJILHOI TOJIOBKH JIO 00PO0IIFOBaHOT MOBEPXHI B MPOIIECI TX 3HOCY.
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TPaeKTopis pyxy 3epHa

Ooeporcano (Received) 29.10.2020 Ipopeyenszosano (Reviewed) 05.11.2020
Ipuiinamo oo opyxy (Approved) 21.12.2020

YAK 677.11.021 DOI: https://doi.org/10.32515/2414-3820.2020.50.164-172

A 1O. JIucux, KaHJ. TEXH. HAYK

Ilepsomaiicoxa ¢hinis Hayionanvnoeo yuieepcumemy Kopadiedyo0ysaunHs imeHi aomipaid
Maxaposa, m. Ilepsomaiicox Muxonaiscvroi odnacmi, Yepaina

e-mail: snezanad256@gmail.com

C.M. Ko0’sikoB, [1011., KaHJl. C.-T. HAyK

JIBH3 Xepconcokuil 0epacashuii azpapHo-eKoOHOMIYHUL YHigepcumem, M. XepcoH, Ykpaina
e-mail: kobyakovsm@gmail.com

Amnaiiz 1HHOBAIITHUX TEXHOJIOT1H MEXaHIYHO]
epepoOKH TEKCTUIbHOI CUPOBUHU

CraTTss TpUCBSYEHA HOBITHIM TEXHOJOTISIM TepepoOKH KOHOIUII 3 METOI0 OJepyKaHHSA JIyoa.
3anpornoHOBaHO TEXHOJIOITUHY CXeMYy BHIIJICHHS JyOy KOHOIICb, CIIPOEKTOBAHO 1 BUTOTOBJICHO OKPEMi YaCTUHU
o0JaiHaHHs, SIKI BKJIIOYAIOTh TaKi MPOIECH SIK: M SITTS 3 OJIHOYACHUM CKOOJIIHHSM, TillaHHS 3 MPOYICYBAHHSIM Ta
TpPSCIHHS 3 BiOpali€eto.

[Ipomec M’SATTS 31 CKOOJIHHSAM 3IIMCHIOETBCS Y M’ SUIBHO-CKOOJISAYIH EKCIIepUMEHTAIbHIN YacTHHI.
KoHCTpYKTHBHI Ta TEXHOJOTIYHI MapaMeTpu M sUIbHOI YacTHHH 3pOOJICHI Tak, IO 3a0e3NeduyloTh IOCTYIIOBE
30UIBIICHHST IHTEHCUBHOCTI Iporecy M’sTTs. IIporec moeaHaHHs BiOpamiiHUX 1 TPSACHWIBHMX i Ha Marepial
OJJHOYACHO BHKOHYIOTH T'OJIKM T'pEOCHEBOr0 MOJI Ta IUIAHKW TOJYaTOro TPaHCIopTepa, Je Miap MaTepiary
MIEPiOINYIHO I TKAIAE€THCS B BEPTUKATIBHIN TUTOIIHHI.

BuxopuctaHHs mpolieciB TiMaHHS 3 YeCaHHAM Ta TPACIHHS 3 BiOpalielo B TEXHOJOTIi ofiepKaHHS TyOy
KOHOIIEJb Y JIEKIIbKa MEepexoiB JT03BOJISIIOTh OJICPXKYBaTh JIyO 32 BMICTOM KOCTPHII Ta HOr0 Maco-JOBXKiHI Y
IMpoKoMy Jiana3oHi. Take moenHaHHS TPOIECiB TPSCIHHS Ta BiOparil 3a0e3neuye 30UIbIICHHS e(EKTUBHOCTI
3HEKOCTPUYCHHS JTy0y.
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CraThsi TIOCBSIIIICHA HOBBIM TEXHOJIOTHSIM TICPEPAOOTKH KOHOIUTM C IICJbI0 TOJYYCHHUsS JIyoa.
[IpemioskeHO TEXHOIOTUYCCKYIO CXEMY BBIICIICHUS J1y0a KOHOIUTH, CIIPOCKTUPOBAHO M U3TOTOBJICHO OTACIbHBIC
4acTd 00OpYyJOBaHMS, KOTOPHIC BKJIFOUYAIOT TAKUE IMPOIECCHI KAaK: MPOMHUH C OIHOBPEMCHHBIM CKOOJICHHEM,
TpernaHue ¢ MPOYEChIBAHUEM U TPSICEHUEM C BHOpAIHei.

Ipoitecc NpOMUHA CO CKOOJICHUEM OCYIIECTBISIETCS] B MSUIbHO-CKOOJISIIEH SKCIIEPUMEHTAILHOM YacTu.
KOHCTpYKTHBHBIE W TEXHOJOTMYECKHE IapaMeTpbl MSUIBHON YacTH CJeldaHbl Tak, 4YTO O00EeCIeYnBarOT
MOCTENICHHOE yBEJIMYeHUEe WHTEHCHBHOCTH IIpolecca npoMuHa. IIpoiiecc oObenauHeHHs BHUOPAHOHHBIX H
TPSICUIIBHUX JICHCTBUI HAa Marepuall OJJHOBPEMEHHO BBIMIOJIHSIOT UIJIbI TPEOCHHOTO MOJISl U TUIAHKU UT0JIbYaTOro
TpaHCIopTepa, TIe CION MaTepHraa MeproIUuecKy MoA0pachIBACTCS B BEPTUKAIBHON MJIOCKOCTH.

[IpuMeHeHHE TPOIECCOB TpPEMaHHWs C TMPOYCCHIBAHMEM M TPSICCHUS C BHUOpAIMell B TEXHOJIOTHU
MOJIy4YCHHUs JIy0a KOHOILIM B HECKOJIbKO IMEPEXO0B MO3BOJIAIOT MOJIyYaTh JIyO C COJEPIKAHUEM KOCTPBI U €ro
MacCCO-JIJIMHOM B MIMPOKOM JaMamna3oHe. Takoe coveTaHWe MPOICCCOB TPSICCHUS W BHOpamuu O0OCCIICYHBacT
yBenndyeHue 3QGeKTHBHOCTH 00ECKOCTPUBAHHUS JTy0a.

JIy6 KOHOIUIH, NpoIlecc MATHSI, CKOOJIeHNe, TpenajbHO-4ecalibHbIe eficTBUSI, TPSCHILHO-BUOPAIIMOHHbIE
neicTBUs

IMocTanoBka npodaemu. Bimomo, 1110 TeXHOIOTIs 30MpaHHs Ta MEPBUHHOI TIepepoOKU
KOHOIIEJb, SIKa CIPSMOBAHA HA OJCpPXKAHHS HACIHHS, JIOBIOrO Ta KOPOTKOTO BOJIOKHA HE
BIJIMOBiAa€ Cy4YaCHUM BUMOTaM TIO PsIIy YHAHHUKIB, IO SKUX BITHOCSTHCS:

- BeJMKa TPYIOMICTKICTh Ta €HEPro€MHICTh MPOILECiB 30MpaHHsS Ta NPUTOTYBaHHS
MOUYEHIIEBOT TPECTH KOHOIENb, II0 Y CYYaCHUX YMOBAaX € eKOHOMIYHO HEAOLIHHIM,

- CKJIQJIHICTh OTPUMAaHHS BHCOKOSKICHOI POIICHIIEBOI TPECTH KOHOIEIb TOMY, IO
30MpaHHs KOHOIEb Ta MPUTOTYBAaHHS TPECTH BiIOYBAETHCS Y BEPECHI MICHI, KOJIU MOTOHI
YMOBH HECIIPHUSATIIUBI ISl POXOJKEHHS IIHOTO TIPOIIECY;

- BUKOPHCTAHHS CIELialbHOI TEXHIKM MpH 30MpaHHI KOHOMENbh Ta MPUTOTYBaHHI
POIIIEHIICBOT TPECTH, sSIKa 3a0e3Ieuye mapaielbHICTh cTeOes mpy 30MpaHHi Ta iX MIIBHICTH, HA
OJIMHUIIO TUIONII MPHU PO3CTUIIAHHI CTeOeNl B CTPIUKy, BHACIIJOK YOTO BOHA Ma€ HH3BKY
MIPOIYKTUBHICTB, IO O€3yMOBHO HETaTUBHO BILTUBAE HAa COOIBAPTICTh MPOMAYKIIII.

AHaJi3 ocraHHiX AociailzkeHb i myOaikauniii. 3a ocrtaHHiil yac Oarato BuYeHHUX
MIPOBOJIMIIN JIOCHIJKEHHSI B HAIIPSIMKY MEXaHIYHOI epepOOKH TEKCTUIBHOT CUPOBHHH, a camMe
ny0’ssHUX KyJbTyp. JloCnmiJKeHHsT B OCHOBHOMY CTOCYBaJHCsl MHUTaHb IOB’SI3aHUX SIK 3
YIOCKOHAJICHHSM ICHYIOYMX CHOCOOIB MEXaHIYHOI TepepoOKH Tak 1 3 TPOTMO3HUIIEO
3aCTOCYBaHHsI 1HIIUMX TEXHIYHHMX pilleHb rnmepepoOku. HaykoBi mocaipKeHHs MPOBOJIUINCH Y
JEKUIbKOX HampsMKax.

B cyyacHMX eKOHOMIYHMX yMOBax 3’sBWJach 00’ €KTHMBHAa HEOOXIAHICTH CTBOPEHHS
HOBUX TEXHOJIOTIM 30WMpaHHS KOHOMENb, SIKi CHOPSMOBaHI Ha pecypco30epekeHHs, e
3’ABNISETHCS MOJIMBICTH BHUKOPHUCTOBYBATH IOTYXKHI aJalnTOBaHI MAIIMHUA 3arajibHOro
CUIBCHKOTOCIIOIAPCHKOTO MPHU3HAYCHHS: 3€pHO30MpalibHi KOMOAWHU, >KHUBApKH, PYJIOHHI
MIPECHU Ta 1HIIY TEXHIKY, KOTpa 3a0e3medyye KOMIUIEKCHY MexaHi3allilo 30upaibHUX MPOIIECiB.
B 3B’s13Ky 3 11iM BUHHKA€E TOCTpa npobiaema nepepoOKr KOHOIISTHOI CUPOBHHU — COJIOMH, SIKa
3QJIAINAETHCS TICTsT 30MpaHHsT HACIHHEBOI YAaCTHHHM 1 B CBO€I Maci CKJIAIA€ThCA 3 XAOTHYHO
po3TamoBaHux cteben. PimieHHs IIbOTO MUTaHHS MOXIIMBO Ha OCHOBI BHIIJICHHS 31 cTe0en
KOHOMeNb Jy0y ©0€3 po3mojauTly OCTaHHROTO Ha JOBTIM Ta KOPOTKHM, TOOTO B BHIJISII
OJHOTHUITHOTO Martepiainy. BiamoBigHo m0 oOpaHOi cTpaTerii mepepoOKH COJIOMH KOHOIIEINb,
TOOTO BHIUIEHHS JTyO0y MEXaHIYHHUM CIIOCOOOM, ISl LbOTO MOXYTh OyTi BHUKOPHCTaHI
MeXaHIYHl Jii, SKi BHUKOPHCTOBYIOThCS Yy NEPBUHHIA mepepoOIi creden TpecTu. A came
MEXaHIYHUM CIIOCOOOM 3JIIHCHIOETHCS PO3/IUIEHHS cTebuia Ha JIyO’ siHy Ta IepeBUHHY YacTHUHHU.
JIJ1st IbOTO BUKOPUCTOBYIOTH TPOIIECH M SATTS, TiMAHHSA Ta TPSACIHHSA, aje Il Jii mpu3HadyeH1
JUTSI BUJTUICHHS BOJIOKHA 31 cTe0eNl TPECTH KOHOIIEIb, JIE 3B’ SI30K MiK BOJIOKHOM 1 JIEPEBHUHOIO
nociabieHuii B mporecax il MPUTOTyBaHHS. Tomy Juisi BUAUICHHS JTyOy 31 cTeOen coJoMu
KOHOTIEeNTb HEOOX1/THO 3aJIisTH 111 1 1HIII MeXaHiuHi Aii ki Oynu O cipsMOBaHi Ha MiABUIIECHHS
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IHTEHCUBHOCTI OYMILIEHHS JTyOy BiJ I€peBUHM Ta IHIIUX HE BOJIOKHHUCTUX YacTUH. BunineHHs
nyOy 0e3 po3MmojaiTy Ha JIOBTIM Ta KOPOTKHHA Ja€ MOKJIHMBICTH CIIPOCTUTH TEXHOJOTIYHHMA
nporiec, a caMe 3MEHIIMTH KUIBKICTh OJMHUIL TEXHOJOTIYHOTO OOJIaHAHHS, 3HU3UTH HOTO
METaJio- i €HePrOEMHICTh Ta KOMIUIEKCHO MEXaHi3yBaTH MPOIECH MOYUHAIOUl BiJ 30MpaHHS
JI0 MEXaHIYHOI TePEPOOKH.

IMocTaHoBKa 3aBAaHHsA. Buxoas4n 3 BUIlle BKa3aHOTO, Ta aHAJII3Y BIIOMHUX TEXHIYHUX
pileHs BUAUICHHS JIyOy 31 cTe0en ay0’ sHUX KyJbTyp MEXaHIYHUM CIIOCOOOM 3ampONOHOBAHO
HACTYIHUHA TEXHOJOTIUYHUH JaHILIOKOK, SKUN BKJIIOYAE TaKU MPOIECU: IapodopMyBaHHS,
M’ATTS 3 OJIHOYAaCHUM CKOOJIIHHSM, TIMAHHA 3 OJIHOYAaCHUM YECaHHSM, TPSCIHHSA 3
oJJHO4YacHOIo BiOparieto (puc. 1).

B mpormeci TimaHHA 3 OJHOYACHMM YECAaHHSM BiJOYBAa€TbCS OYHINCHHS JIyOy Bij
KOCTpHIII 1 MToJIajbllle MOPYIICHHS 3B 3Ky Mk TyOoMm Ta nepeBuHOIo. Lle 3aiiicHIOEThCS i
niero Oun ta TpebeniB Oapabany i1 mij 6apaGanHHO nekoro. Tak Owia GapabaHy 3TiHCHIOIOTH
TiMaHHS cupIo, rpedeHi OapabaHy PO3UICYIOTh CHUPELb 1 OPIEHTYIOTh MOJAPIOHEHY NepEeBUHY
BITHOCHO OWJI, Marepial MpoTATYIOYHCh 0apabaHOM MO0 KOJOCHHKOBOT PEIIITI 3BUIBHIOETHCS
B1JT KOCTPHIII.
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Pucynok 1 — Cxema BuiICHHS JTyOYy KOHOIIENH

Hoicepeno: [6]

3aBepHIaIbHUM eTaroM OoOpoOKM JTyOy B MEpIIOMY MEPEeXojll € OYHILEHHS HOro Bia
BIJILHOT KOCTPHII, IO 3aJIUIINIACS B/l ONEPEAHIX MpoleciB. BuaineHHs BUTbHOT KOCTPHII 3
ayOy (KOCTpHIN, [0 BTpaTHja MONCPEAHIN 3B'I30K JIyOOM 1 3HaXOAWTHCSA B 3arajbHili Maci)
BiJIOYBA€THLCS i Yac Onepariii TpsICiHHS Ta BiOparrii.

[ToenHanHs TinanbHO-YECATBHUX Ta TPSACUIBLHO-BIOpAIIHUX i B HABEJACHOI cXeMi
BUJUICHHS JyOy KOHOIENb Yy JEKUIbKa IepexoJliB 3abe3nedye MOCTYNOBE IiABUILCHHS
CTYNEHS OYMIICHHS JyOy 1 M03BOJIsi€ OJep)KyBaTH JyO 13 3aJlaHMMH TapaMeTpamMu 3a
JOBKMHOIO Ta BMICTY B HbOMY KOCTPHIII B 3QJIEXKHOCTI BiJl HANpPSMKIB MOJAIBIIOTO HOTO
Bukopuctanus [1, 10].
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[TopymienHst 3B’S3Ky MK JyOOM 1 JI€PEBHHOIO M'SUIbHO-CKOOJSYMMHU HisIMH CIIPHSIE
3HMKEHHIO BMICTY 3aJIMIIKOBOI KOCTPUII y JyOl MiJ yac MOJaibIINX ONepaliil, e OYHIIEeHHS
nyOy 3AIMCHIOETbCS BHCOKOIIBHAKICHUMH [iIMA OWJI TiNaJbHO-uecalbHUX OapabaHiB Ta
IHTEHCHBHHUMH JIISIMU TPSICIHHS B TTOETHAHHI 3 BiOpaIti€ro.

[TpuHiMmoBa TEXHOJOrIYHA CXeMa arperary /ajis BUAUICHHA JyOy KOHOIIENb
npeACTaBIeHa Ha puc. 2. 3riHO 13 Mi€l0 CcXeMow cTebia i3 pPYJIOHY IKUBHIBHHM
tparcnoprepoM (1) mogarwThes y mapopopmyrody, M’ sUIbHO-CKOONISYY 4acTuHy (2), mOTiM
Mmarepiajl TOCTyHae y TinajlbHO-uecaldbHy dYacTuHy (3) 1, HacaMKiHEllb, Y TPSCHIBHO-
BiOpamiiiny vactuny (4). Ha 1poMy 3aKkiHUyeThCs MEpIIMA TMepexin BUAUICHHS JyOy
KoHomenb. Jlpyruil 1 TpeTii mepexoiu SBISIOTH COO0I0 YepryBaHHS TiNalbHO-4eCaTbHOI
(5, 7) ta TpscuibHO-BiOpaiiiHoi yactuH (6, 8) 3 Ti€r0 pi3HHIICIO, 110 IHTCHCUBHICTD il Ha
MaTepiall TOCTYTIOBO 301IBIITYE€ThCA.
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Pucynoxk 2 — [IpuHIMIIOBA TEXHOJIOTIYHA CXeMa arperary
JUISL BUJJICHHS JTyOy KOHOTIEIb

Jocepeno: [6]

CyTHICTH 3alPONOHOBAHOI TEXHOJIOTIT MOJSATAE y TOMY, IO IIJISXOM 3aCTOCYBaHHS
BIIOMMX MEXaHIYHUX 1A Ha cTe0JIa KOHOIIENb, IIOCIHAHNX 13 HOBUMH, OUIBII IHTEHCUBHUMUA
TisIMU JTA€ MOXKITUBICTh €PEKTUBHO BHILIATH JIy0 3 Pi3HUM BMICTOM KOCTpHIIi [2].

Bukiaa ocHoBHOTro MaTtepiany. 3TiHO i3 3aIPOINIOHOBAHOIO TEXHOJIOTIYHOIO CXEMOIO
BUJUICHHS JIyOy KOHOINENb, CIPOEKTOBAHO 1 BHUTOTOBJICHO OKpEMi YacTHHHU [0
EKCIIEPUMEHTAIHFHOTO O0JIATHAHHS, SIKe BKJIFOYA€ OCHOBHI MPOIECH: M ATTSA 3 OJHOYACHUM
CKOOJIHHSM, TIMIAHHA 3 IPOYICyBaHHS, TPSACIHHS 3 BiOpalli€lo.

IIporrec  M’arTss 31 CKOONIHHSAM  3OIHCHIOETBCS Yy  M'SUTBHO-CKOOJISIUii
eKCIIEpUMEHTAJIbHIN YacTHHI. M’ sJIbHa YaCTHHA CKIIAJIAETHCS 13 IIECTH Map M'sUTbHUX BAJIBIIIB,
AKI MarOTh PI3HUH KPOK 1 3aXO/UKEHHS pHUQIIIB, Ta OIHIE] Mapu TNAJAKUX BajblliB, pamMH 1
npuBoaa. KOHCTpYKTHBHI Ta TEXHOJIOTIYHI MapaMeTpy M sUIbHOI YacTHHI 3po0JeHi Tak, 1o
3a0e3MeuyroTh MOCTYNOBE 30UIBIICHHS! IHTEHCUBHOCTI mpouecy M’ stts. lpouec pyitHyBaHHS
3B’SI3Ky MDK JIyOOM 1 JIEPEBHHOIO 3IMCHIOETHCS M’ SUTbHUMH BaJbIIMU TUIAHYATOTO THITY.
Judepentiamis Al BalblliB Ha cTe0na 3a0e3MeuyeThess 3a PaxXyHOK 3MIHM IIBUAKOCTI
oOepTaHHs BaJIbIIIB Ta KPOKY pU(IIIB MPU MOCTINHIN 1HTEPCEKIIIi.

[IpuBig M'sSUTBHUX BAJIBLIB TO3BOJISE MiABUIIYBATH IIBHIKICTh OOCPTaHHS BAJIBIIIB 11O
xoay Martepiany Bix (1 i 2) mo (5 1 6) mapu, 3a paxyHOK YOro BiZOyBa€ThCs YTBOPCHHS
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BUTATAIOYOTO TOJIsA, sSKe 3a0e3leuye IMOTOHIICHHS MIapy Marepialy, CKOB3aHHS cTeOen
BiITHOCHO pU(QJIIB BaJIBIiB, TAM CAMHUM ITiIBUIY€ETHCS IHTEHCUBHICTh MOPYIICHHS 3B'SI3KYy MIX
JyOOM 1 ISPEBUHOIO Ta BUJAICHHS BITLHOT KOCTPHIII.

[Mpouec TimaHHs 3AIHCHIOEThCS Ha TimalbHO-uecalnbHid wactuHi (puc. 3). B
KOHCTPYKIIi TiMajabHO-4yecaabHOTO OapabaHa 3amporOHOBAHO YEPTyBaHHS TIMAJbHUX OWII 13
rpebiHYacTUMU TUIACTMHAMH, IO TMOEIHAE il TIMaHHS Ta MPOYICYBaHHS MaTepiany.
3MeHIIeHHsT BiJCTaHI MK TpeOIHYaCTUMHU TUTACTMHAMHM B JPYTOMY 1 TPEThOMY Tepexoiax
BeJie 710 30UIbIICHHS IHTEHCUBHOCTI MPOLIECY TIMaHHS MO MEePexoaax.

TimanpHO-uecanbHa 4YacTHHA CKIQJAEThCS 13 JKUBWIIBHOTO Bamblig 1 (puc. 3),
TinaJpHO-4YecajabHOro Oapabana 2 i nexku 3. TimanbHo-yecanbHMI OapabaH CKIAJaeThes 13
TPHOX OMJI 13 HAOOPOM TI'peOIHYACTUX TPAMEHIENOAIOHNX TUTACTUH VISl TPOUICYBaHHS CHPIIIO.
Jlexa BurotoBiieHa y (hopMi KOJJOCHUKOBOT PEIIITKH.

1 — »uBUIBHUI BaJiellb; 2 — TiNaJbHO-YecanbHui 0apadaH; 3 — Jeka; 4 — KOKyx

PucyHnok 3 — TexHooriuHa cxema TilajibHO-4eCcalbHOT YaCTHHU CTCHIY
Jocepeno: [6]

VY npocaimHOMYy CTEHJIII BUKOPHCTAaHO TPSCHIBHY MAIIMHY 13 BEpXHIM TpeOeHEBUM
nojiem [3], sika Oyna MojepHi30BaHa, a caMe JIOTIOBHEHA BiOpaIiiHUM BY3JI0M, IO JO3BOJIHIIO
00’€JHaTH MPOLIECH TPSICIHHA 1 BiOparlii.

TpsicunbHO-BiOpalliiiHa YaCTUHA CKIIAAAEThCS 13 IeB'sITH rovaTix BaiiB 1 (puc. 4), Ha
KO>KHOMY 13 SIKMX 3aKpiruieHo o 21 ronui 2 gosxuHoro 220 MM, royacToro Tpascmnoprepa 3
i By3na BiOparii 4. KyT po3maxy ronox perymoersces i 70° no 100°, mBHIKICTE pyXY
Marepiaiay 3MiHIO€ThCs Bij 8 10 14 mM/xB, a yactoTa KoauBaHb rojok Bia 120 g0 290 koi/xB.

['onmuaTuil TpaHCHOpTEp CKIAJAETHCS 13 JBOX NPOTYMOBAaHMX PEMEHIB, Ha SKHX
3aKpiTUIeH] epeB'siHI TUTAHKY 13 TOJIKAMHU.

s AR A

1 — romnyari Bayu; 2 — rojku; 3 — royatuii TpaHcrnoprep; 4 — By30:1 BiOpauii

PucyHnok 4 — TexHonoriuHa cxema TpsICHIbHO-BIOpalifHOT YaCTHHU
Jocepeno: [9]

[Toennanns BiOpaIiiHUX 1 TPSICWIBHUX I HAa MarTepiajll OJHOYACHO JIFOTh TOJKH
rpebeHeBOro MoJisi Ta IJIAHKK TOJYaTOro TPAaHCHOPTEpa, SKi MepeMillaloTh MaTepian y
TOPU30HTAJILHOMY HAINpPSMKY Ta IIap Marepianxy MepioJuyYHO MAKUAAETHCS B BEPTHKAILHIN
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wiomuHi. Take mnoegHaHHS TMpoleciB TpsACiHHS Ta BiOpauii 3a0e3nedye 301LIbIICHHS
e eKTUBHOCTI 3HEKOCTpUuIeHHs J1y0y [4, 9].

Jnis  Oinbln  AETanbHOTO BHMBUYEHHS [JAHOTO TMpolecy OyJo CIpPOEKTOBaHO Ta
BUI'OTOBJIEHO BY30J]1 BiOpallii, B KOHCTPYKIIi] SIKOT'O € MOXJIMBICTh 3MIHM 4acTOTH Aii Oliika Ha
BEPXHIO T'UIKy TpaHcropTepa. By3om BiOpallii ckiiagaeThes 13 Bally, Ha sIKOMY KpIIUIATBCS JBa
ylIapHi MEXaHi3MH, KOTpi Y CBOIO Yepry CKIAJalThes i3 ABOX ImiK (2) i Habopy posukis (1)
(puc. 5).

» BOJJIOKHO

1 — ponuk; 2 — nioka; 3 — NPOryMoBaHuil peMib; 4 — rojquaTuii TpaHcmopTep
Pucynox 5 — TexHomoriuHa cxema By31a BiOpartii

Jicepeno: [5]

Jlnist mocniiiB BUKOPUCTOBYBAJIM cojioMy KoHomelb copty FOCO-31. Ilicist oOmomnoty
KOHOTENb y Mol (hopMyBainu mapTii CHPOBHMHU 31 CTeOeN pI3HOTO JiaMeTpa 1 JOBXKUHH, IO
JO3BOJIMJIO OTPUMATH COJIOMY 13 pi3HUMH MopdosoriyHuMu 1 (Pi3UKO-MeXaHIYHUMHU
BJIACTUBOCTSAMU. SIKICTh COJIOMH, OTPUMAHUN JIyO y MpoLeci JOCTiIKEHb OLIHIOBAIU 3T1IHO
MeToauk [5, 6]. HeoOXimHy KiJBbKICTh MOBTOPIOBaHb y AOCHITaX BH3HAYAJIM, BUXOISYU i3
3aJ1aHOi MIOMWIIKH, sIKa He nepeBuIye 5%.

Ha nowartky gocmipkeHs npolecy BuAlIeHHs JyOy OyJii mocTaBieHi OHO(paKTOPHI Ta
OaratoakTOpHi eKCIIEpUMEHTH, a €()EeKTUBHICTh IMpOIeCY BUAUICHHS JTyOy BU3HAYaIH 32
MOKa3HUKaMHM HOro BUXOy i BMicTy Koctpui [7, 8].

AHaJIi3 olepKaHUX Pe3yJIbTATIB 3 PO3PO0OKH TEXHOJIOTII O/Iep:KaHHSA OJHOTHITHOTO
Jy0y KOHOIEb.

BrmnmB mBHAKICHUX pEXHUMIB pOOOTH M’SUIbHOI YacTMHM Ha OOpOOKYy COJOMH
KOHOIIEeJIb BU3HAYAIN HACTYNHUM YMHOM. OOpoOKy cTe0es1 KOHOMEIb Ha eKCIIepUMEHTAIIbHIHI
M’STTbHAM YaCTHHI TIPOBOJUIIN 332 YOTUpMA pexuMamu pobotu (Ni-Ns) (Tadn. 1), He3MiHHUMHU
dakTopamu OyJu: IiaMeTp BalbLiB Ta TMUOMHA 3ax0KeHHs pudiiB 10 mwm.

Tabmums 1 — Yacrora o6epTaHHs M'sUTbHUX BaJIbIliB

[Tapu BambIIiB Ny, xBt Ny, xB ! N3, xB ! N4, xpt
1-2 75 110 170 230
3-4 125 190 290 370
5-6 300 450 700 950

Jicepeno: pospobaeno aemopamu na niocmasi [6]
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VY nmocnizii BU3HAaYalIM BiJICOTOK YMHUHY 32 (DOPMYJIOIO:

y ="M 10009, 1)
ml

e M; — Maca COJIOMH, KT,

M, — Maca MpoM’ ITOT COJIOMH, KT.

AHali3 OTpUMaHUX JaHUX CBIAYWTH, IO BIACOTOK YMHHY 13 3POCTaHHSAM YacTOTH
o0epTaHHs M'SUTbHUX BaJIBIIB JUIS BCIX (pakiiid creden 3MeHIIyeThesl. Lle mMosCHIOEThCS THM,
110 31 30UIBIICHHSIM YacTOTH OOEPTAaHHS BaJIbIIiB Yac epeOyBaHHS MaTepialy B 30HI 00pOOKH
3MEHIIYEThCS 1 BUIbHA KOCTPHIS HE BCTUTA€ BUCHMIATUCK. [ KpynHOCTEOI0BOI COOMU 3i
30UTBIIEHHSAM YacCTOTH OOEpTaHHsS M'SUIbHUX BaJbINB BiJ N A0 N2 CIIOCTEPIraeThesi 1ICTOTHE
3HUKEHHS BicoTKa ymuny 3 39,6 no 37,1%.

Onepkani  pe3ynbTaTH TOKa3yOTh, MO 31 30UIBIICHHSIM YacTOTH OOEpTaHHS
TinmajgpbHOro OapabaHa, HANPUKIAL, Uil KpymHOcTeOmoBoi ¢pakuii 3 267 mo 450 xB !
BiIOyBa€ThCsl CyTTEBE 3MeHIIeHHs BMicty koctpuii 3 20+0,6% mo 10+1,0%. Iomampme ii
30UIBIIEHHS 10 577 xB ! HaBmakm Bele 10 30uIblIeHHS 3aKkocTpudeHocTi ao 27+0,4%.
AHanoriuHa TeHJEHILsl CIOCTepIraeTbes 1 JUIs IHIMX (pakiiii CHPOBUHU, TOOTO MM MAEMO
30HY ONTHUMYMY JIsi BCIX (pakiiii CUPOBHHHM sKa po3TalloBaHa B Aiana3zoni Bix 350 10
450 xB™ 06epranHs TimaapHOro Gapabana.

[Tporiecy TpsACiHHA MiAgaBadM CHpElb, OTpUMaHU Ha M'siabHIM Mamwmai [IMI-1 i3
TPHOX (PPAKIIT COTOMHU KOHOIIEIh: KPYITHOCTEOI0BO1, CepeTHBOCTEOIOBOT 1 APIOHOCTEOIIOBOT,
IPH [ITBHOCTI 3aBaHTaXKEHHs royartoro Tpancrnoprepy 500 r/mi.

IBUAKICTh TOYATOrO TPAHCIOPTEpPa TPSICUIBHOTO By3ja cTaHoBwia 8-14 Mm/XB mpu
noctiiHiii yactori kommBanb 200 xB™” i KyTi po3maxy ronok romatux rpedenis 70°. ITicis
MIPOXO/KEHHS CHPOBHHHU Kpi3bh TPSACWIBHE II0JIE BH3HAYAIM BHXiA JIyOy 1 BMICT y HBOMY
koctpulli. OpepkaHi pe3ynbTaTd MOKa3yloTh, IO 31 30UIBIICHHAM IIBUIKOCTI PyXY
TpaHcnopTepa BiJ 8 1o 14 mM/XB 3MeHIIyeThCs Yac TiepeOyBaHHs CUPOBUHU Y 30HI TPSICIHHS,
1[e MPU3BOJUTH 10 3MEHILIEHHS KIJIbKOCTI BIUTUBIB Ha OOpOOtOBaHMM J1y0 1 BIAMOBIIHO A0
301IBIICHHS HOTO 3aKOCTPUYEHOCTI.

BucHoBku. OpepkaHi eKCIIEpUMEHTANbHI JaHl MOKa3yloTh, IO 3alMpONOHOBAHUN
MpoLeC BUAUICHHS JIy0y KOHOIIEb, KU CKIIATAEThCS 13 YepryBaHHS JIEKUIBKOX OCHOBHHX
MPOIECiB: M’ ATTS pU(ICHUMH BaJbISIMU IJIAHYATOTO THUITY 13 TIEPEMaioM IIBHAKOCTEH MIX
mapaMu BaJIbIliB, TIMAHHS 3 OJIHOYACHUM CKOOJIIHHSM, TPSCIHHA y TOEIHAHHI 3 BiOparie€ro, —
3abe3nedye oTpuMaHHs JyOy 3a BMICTOM KOCTPHIII Ta Maco-I0BXKHHHU y IIMPOKOMY Jlana3oHi,
IIPY [[OMY BMICT KOCTPUII B OTpUMaHOMY JIy0i Moske KonuBaTucs y mexax Bif 0,8 no 13%, a
maco-gosxuHa — Big 500 mo 900 MM, B 3aJ€KHOCTI Bij] TOTO, sIKa KUTBKICTh MIEPEX0/IiB OyJie
3aimyuyeHa JiJIs IepepoOKU COJOMHU KOHOMENb. Y TEXHOJOTIYHIM CXeMi 3aKjiajieHa MOXKIIUBICTh
BIJIKJTFOUEHHS SIK JIPYTOro, Tak 1 TPEThOTO MEpexXony Ui OTPUMaHHS JIyOy 3 HEeoOXiIHUMH
TEXHOJOTIYHUMH TapameTpamMu. TeopeTHyHO Ta eKCIEePUMEHTaJbHO OOTPYHTOBAHO
OJIep’KaHHS OJHOTHUITHOTO JIy0y KOHOIENIb 3 BHUKOPHUCTAHHSIM BHCOKOC(PEKTUBHUX, TITUOOKO
mudepeHIliioBaHNX MEXaHIYHUX M Ha MaTepiall, a caMe, MOEJTHAHHSI MEXaHIYHHUX IMPOIIECiB
M’SITTS 3 CKOB3aHHSIM, TIiITAHHS 3 YECAHHSM Ta TPSICIHHSA 3 BiOpaIli€ro.

BukopucTtanHs mporeciB TilMaHHS 3 YE€CAHHSM Ta TPSICIHHS 3 BiOpalli€lo B TEXHOJOTii
OJIepKaHHs JIy0y KOHOIIETb Y JACKUTbKA MEePEX0iB J03BOJISIOTh OJEPKyBaTH JIyO 32 BMICTOM
KOCTPHIIl Ta MOr0 Maco-IAOBXHHI y ImmpokoMy miama3oHi — Bix 0,8 mo 13% Tta Bim 500 mo
900 MM BIIIOBIIHO.

3anpornoHoBaHa 1HHOBAIlIfHA TEXHOJIOTIS OJEP’KaHHS OJHOTHUITHOTO JIyO0y KOHOTICINb
JI03BOJIIE KOMIUIEKCHO BHKOPHCTOBYBAaTH KOHOIUT, TOOTO OAEP)KYBaTW HACIHHS Ta BOJOKHUCTY
MIPOAYKIIIFO 1 3aBISIKK IIbOMY T1ABUIIIUTH PEHTA0CTBHICTD 111€1 TEXHIYHOI KYJIBTYPH.
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Analysis of Innovative Technologies for Mechanical Processing of Textile Raw Materials

Article is devoted to developed and implemented new technical solutions for the processing of hemp
stems in order to obtain bast. This article presents the rationale for new approaches in solving the problem of
obtaining a cannabis club for various purposes, depending on the sharpness indicator. The stiffness indicator is
manageable by changing the number of technological transitions that include processing mechanisms.

The article analyzes new technical solutions as a result of which a technological scheme for isolating
hemp bast is proposed. Using the proposed technological scheme for the extraction of hemp bast, individual parts
of the equipment were designed and manufactured, which include such processes as: scraping with simultaneous
scraping, scuttle with combing and shaking with vibration. The process of scraping with scraping is carried out in
the scraping and scraping experimental section. The design and technological parameters of the bead part are
made in such a way that they provide a gradual increase in the intensity of the bead process.

The process of combining vibrating and shaking actions on the material at the same time is performed by
the needles of the combed field and the strips of the needle conveyor, where a layer of material is periodically
thrown in a vertical plane. The use of scuttle processes with combing and shaking with vibration in the
technology of obtaining hemp bast in several passes allows you to obtain a bast with a fire content and its mass-
length in a wide range. This combination of shaking and vibration processes provides an increase in the
efficiency of de-sharpening the bast.

The experimental data obtained show that the proposed process of isolating hemp bast, consisting of the
alternation of several main processes: crushing with grooved slat-type rollers with a speed difference between
pairs of rollers, scuttling with simultaneous scraping, shaking in combination with vibration, provides a bast with
a content of fire and mass-long in a wide range, while the content of the fire in the resulting bast may fluctuate,
depending on how many transitions will be used to process hemp straw.
hemp bast, crushing process, scraping, beating-carding actions, shaking-vibration actions
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