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Annomauusn

Bgeoernue. Huzkas 4ucToTa o4eca CeMEHHBIX KOpOOOUeK pacTeHHMil IbHOyOOPOUHBIMH Ma-
[IMHAMH SBIISIETCS TTPOOJIEMOI B TEXHOIOTUUYECKON OTepaliiy IIpH YOOpKe JIbHA-ONTYHIIA.
AHanu3 KOHCTPYKIMiT rpeGEHOK 0UEeChIBAIOIINX YCTPOHCTB TO3BOJUII BHISIBUTH OCHOBHbIC
HEZOCTAaTKH, HE MO3BOJISIOIINE B MOIHOM 00beMe 00eCTeYnTh arpoTeXHUIECKnue Tpedo-
BaHUA NPH YOOpPKe JbHA-JONTYHIIA, TI0ITOMY MPE/UIOKEHa HHHOBAIIMOHHAST KOHCTPYKIHS
CHEMHOHU IpeOEHKH T OMHOPOTOPHBIX KATOK OapabaHHOTO TUTIA.

Lenv uccneoosanus. ONpeneanTb YUCTOTY odeca CTeOlel JIbHA-I0ITYHIA IPH 04ece Ha
KOPHIO ChbeMHBIMH O4CCHIBAIOIINMHE I'PeOEHKaMH OTHOPOTOPHOTO OYeChIBAIOIIEro OapadaHa.
Mamepuanet u memooul. I3roTOBIEHA SKCIIEPUMEHTAIbHAS YCTAHOBKA, KOTOPAsi II03BOJISET
CMOJICITHPOBATh MPOLECC o4Yeca JbHa Ha KOPHIO IPeOCHKaMU OJHOPOTOPHOTO OYECHIBAIO-
miero Oapabana. 3a mepuon ¢ 2018 mo 2023 rox ObUTH McCIETOBaHEI 1 000CHOBAaHBI KOH-
CTPYKTHBHBIE MTAPAMETPbI U PEKHMbI pabOTHI OYECHIBAOIIETO yCTpoiicTBa. Pazpaborana
METOJIMKA MPOBEJICHHSI MHOTO(AKTOPHOTO SKCIIEPUMEHTA 110 ONPEISICHHUIO YHCTOTHI 0Yeca
JIbHA-JI0JITYHI[A OYECHIBAIOIINM yCTPOHCTBOM OapabaHHOTO THITA C pa3MEICHHBIMU Ha HEM
CbEMHBIMH TPEOCHKAMH.

Pesynomamut ucciedosanus. TIpeicTaBICHBI pe3yJIbTaThl KAMEPAIBHBIX PAOOT M0 OT/IEICHHIO
CEMEHHBIX KOpoOoueKk OT cTebIeil IbHa-0ryHIIa Ha KOPHIO ChEMHBIMH OYEChIBAIOIINMI
rpeGEHKaMH C LEeNbIO ONPEACIICHUS Ka4ecTBa oueca. YCTaHOBICHO, YTO YHCTOTA Oyeca
pacTeHuii IbHa-IONTYHIIa Ha KOPHIO COCTaBIsET 10 99,2 %.

Obcyscoenue u 3axroueHue. TIpu odece pacTeHHH IbHa-10NTYHIa copTa Hagexaa Ha KOpHEo
CBhEMHBIMU TPpeOCHKaMI OTHOPOTOPHOTO OapabaHa B JaAOOPaTOPHBIX YCIOBUSAX OBLITH H3yYEHBI
(bu3nKo-MexaHnYeCKue CBOiicTBa cTeOIeil, ONpe/IeeHbl ONTUMAIIBHBIC PEKUMBI PabOThHI
09echIBaONIero 6apadaHa, KOTOpbIE 00eCHeUnBaIOT YHCTOTy odeca crebneil Boime 98 %,
YTO COOTBETCTBYET arpOTEXHUYECKUM TPEOOBAHHAM, IPEABSBIACMbIM K IbHOKOMOAHHAM.
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Kniouesvie cnoga: cpeMHas odechiBarolas rpedeHKa, JICH-10ITYHELl, YUCTOTa o4eca,
YCTaHOBOYHBIH 3a30p, OUECHIBAIOMNIT Oapaban

Kongpnuxkm unmepecog: aBTopbl 3asBISIIOT 00 OTCYTCTBUH KOH(IMKTA HHTEPECOB.

QDunancuposanue: pabora BBINOIHEHA TIpU nojyiepikke MuHoOpHayku Poccnu B pamMkax
Tocynapcrennoro 3aganus ®IBHY OHIT JIK (Ne FGSS-2022-0005).

bnazooaprnocmu: ABTOpbI BBIPAKatOT OIArOJAPHOCTH PEIIEH3EHTAM 3a IIEHHBIE 3aMEYaH s
U NPEUIOKEHUS], C/IeIaHHbIE [IPU PELICH3UPOBAHUM CTAThbU.
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Abstract

Introduction. The low purity of combing flax seed balls with flax harvesters is a problem
for the technological operation when harvesting fibre flax. The analysis of the comb de-
signs of the combing units made it possible to identify the main disadvantages that do not
fully meet the agrotechnical requirements for harvesting fiber flax. An innovative design
of a removable comb for single-rotor drum-type harvesters is proposed.

Aim of the Study. The study is aimed at determining the purity of combing the standing
fiber flax stems using a single-rotor comb-dresser with removable combs.

Materials and Methods. There has been made an experimental setup to simulate the pro-
cess of combing standing fiber flax plants with combs of a single-rotor comb dresser.
During the period from 2018-2023, the design parameters and operating modes of the
combing unit were investigated and justified. There has been developed a technique for
conducting a multifactorial experiment to determine the purity of combing fiber flax using
a combing drum-type unit with removable combs.

Results. The results of laboratory studies on the separating flax balls from the standing
fiber flax stems by removable combs are presented to determine the combing quality. It has
been found that the purity of combing fiber flax plants is up to 99.2%.

Discussion and Conclusion. When studying the technological process of combing Na-
dezhda standing fiber flax plants the with single-rotor drum removable combs, the physico-
mechanical properties of the flax stems were studied in laboratory conditions, the optimal
operating modes of the combing drum were determined, which ensure the purity of the
stems above 98% that meets the agrotechnical requirements for flax combines.

Keywords: removable combing comb, flax, combing cleanliness, installation gap, comb-
ing drum
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Beenenue. Haubomnee TpynoeMKIM U 3aTpaTHBIM IPOLIECCOM B JIbHOBOJICTBE SIBIISI-
eTcst yOopka, Ha JIOJI0 KOTOPOH, B 3aBUCHMOCTH OT MPHHSATON TEXHOJIOTHH, IPUXOAUTCS
65—-80 % 3arpar Tpyna, 5575 % nenexnbix 3arpat u 10 40 % 3aTpat YHEPrUH.

OHO¥1 113 OCHOBHBIX TEXHOJIOTHYECKHX OTlepalnii mpu yOopKe JbHa-I0NTYHIIA SIBIIsI-
€TCs OT/IETICHIE CEMEHHOM YacTH — KOpoOoUuek oT cTebeii. Ouec BIUsET Ha TIOKa3aTeTn
MOTEPH CEMSTH M COJIOMBI, BBIXOJ M Ka4€CTBO BOJOKHA, COCTaB BOPOXa, TPYIOEMKOCTh
Y DHEPTOEMKOCTh IPOIIECCOB €T0 CYIIKH U IMepepadboTKH.

[Ipomecc oveca pacTeHM JTbHA-TONTYHIIA 3aKIIOYAETCS B OTICICHHH CEMEHHBIX
KOpPOOOYEK OT CTEONEH, TPU ATOM MEXaHUUECKHUE BO3ICHCTBUS OYECHIBAIOIINX Pa0OINX
OpraHOB Ha CJIOH cTeOIel MPUBOIAT K ie(hopMaIii CEMEHHBIX KOPOOOUYEK C UX YaCTHY-
HBIM WJTH MTOJTHBIM Pa3pyIICHHEM.

Mo nagana 2000-x ronos B Poccun n benopyccuu neH-gonryHen npeuMyiecTBeHHO
yOupasu Ipy MOMOIIH JbHOYOOPOUYHBIX KOMOAMHOB. [laHHAsI TEXHOJIOTHSI UMea Psijl
HEJIOCTATKOB. AHAJIM3UPYSl MHOTOJICTHUE UCIIBITaHUs JibHOKOMOaiHa JIK-4 Ha marm-
HOCTPOUTEIBHBIX CTAHIUAX, ONPEICIHIN, YTO 00IINEe HEBO3BPATHUMBIC IOTEPH CEMSH
COCTaBJISIIOT B cpeiHeM 6,63 %, uTo BBIIIIE JJOMTYyCKAEMbIX 110 arpOTEXHHUECKUM TPeOo-
BaHUSIM HOpM. HeOonbmas mupuna 3axsara (1,52 M) u pabodast ckopocTb (10 7 KM/4)
CHIDKAIOT TTPOU3BOIUTENLHOCTH arperara A0 1 ra/d. 1o coBpeMeHHBIM MepKaM 3TO He
JIOTTYCTUMO, TaK KaK MPHUXOAUTCS YBEITUYNBATh CPOKH yOOPKH, KOIMYECTBO 3aJeHCT-
BOBaHHOH TEXHHKH U YEJIOBEYECKOTo pecypca. Kpome 3Toro, Ha BEIXO/IE MBI ITOTydaeM
JIFHOBOPOX C CEMEHAMU, KOTOPBIH HY)KIaeTCs B AalbHEHIIeH mepepadoTke.

TexHonorus yoopKH JIbHA-IOJITYHI[A METOJIOM Oueca Ha KOPHIO UMEET Psif] JOCTO-
MHCTB Iiepes yOOpKoi IbHOKoMOaitHOM. Mcronb30BaHre CepUHBIX 3epHOYOOPOUHBIX
KOMOaiHOB JaeT 00JbIION 3KOHOMUYecKHi 3 (eKT 3a cueT yxoaa OT y3KOHaNpaBiIeH-
HOU JIbHOYOOPOUHON TEXHUKH W TIO3BOJISICT MOJTYYHUTh IEPBUYHO OYHILCHHBIC CEMCHA.
IIpumeHeHue cepuitHBIX OYEChIBAIOIINX JKaTOK C ITMPUHON 3axBara oT 4 10 8 M obec-
MEYMBACT BBICOKYIO TIPOU3BOIUTEIHHOCTD U TTO3BOJISIET 3HAYUTEIBHO COKPATUTH CPOKH
yOOpKH, YTO OYCHB AKTYaJILHO TIPH IJIOXUX MOTOTHBIX YCIOBHUSIX.

B »710i1 cBs31 3a1a4ua 1o 000CHOBAHMIO M pa3padoTKe Mao3arpaTHoi U 3¢ (HeKTrB-
HOM TEXHOJIOTHH YOOPKH JIbHA ITyTeM Odeca pacCTCHHIH Ha KOPHIO CEPUIHBIMU JKaTKaMH,
KOTOpBIE arperaTupyercs ¢ 3epHOyOOpOIHBIM KOMOAWHOM, SIBIISIETCS aKTyaJIbHOH.

ArpoTexHuueckne TpeOOBaHus K MPOIleccy oueca Ha KOPHIO MICHTHIHBI TpeOoBa-
HUSM, TIPEIBSBISEMBIM K JTbHOYOOPOUYHBIM KOMOaliHAM: CEMEHHOW MaTepuai (BOpox)
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JIOJDKEH OBITH OT/IENIEH OT PACTEHUH ¢ YUCTOTOH He MeHee 98 % u copep:KaHueM MmyTa-
HUHBI He Oonee 3 % [ 1], mocie Bo3aeicTBUS pabodYnX OpPraHoB JILHOYOOPOUHOM TEXHUKH
CTEONU TOJKHBI COXPAHSTh CBOIO LIEJIOCTHOCTh M MTPUPOIHYIO IPOYHOCTH [2].

Lenb ucciiemoBanus 3aKIOUAETCS B ONPEACIICHUH YHCTOTHI oyeca cTebeil JibHa-
JIONTYHIIA ITPH OYece Ha KOPHIO CheMHBIMHU OYECHIBAIOIIINMH IPEOEHKAMU OJJHOPOTOPHOTO
odeckIBarolero 6bapadana.

00630p auTepatypbl. THHOBaIIMOHHBIN cITOCO0 YOOPKH JIhHA-IOJITYHIIA pa3pado-
tan ®I'BHY ®HII comectHO ¢ ITAO «Ilersman»!. HoBru3Ha TEXHUYECKUX PELICHUI
MOJTBEPIK/IeHA TaTeHTOM Ha n3o0petenue Ne 2693728 [3].

JlaHHBIH c1T0CO0 MO3BOIISAET OCYIIECTBISATE MIEPBUYHYIO OYHUCTKY CEMSH HEMOCPe/-
CTBEHHO B Mpolecce YOOPKH JIbHA, a TAKKE MPOU3BOAUTH (POPMUPOBAHHE JICHTHI U3
OYECaHHBIX CTEOJIeH TTONepeyHbIM TPAHCIIOPTEPOM U €€ pacCTHil Ha JbpHuuIe. [Ipous-
BOJICTBEHHBIE HCTIBITAHUS JAHHOTO CIIOCO0a MOKa3aJii, YTO 0YeC PACTCHUH HE B ITOJTHOM
Mepe YAOBIECTBOPSET arpOTEXHHYECKUE TPEOOBAHUSL, PEIbSBISIEMbIC K IbHOKOMOaHAM.
370 00yCIIOBIICHO TPUMEHEHNEM CEPUIHBIX 0YeChIBAIONINX rpebeHoK. MHOTO(YHKIIN-
OHAJIBHBIN arperar, COCTOSIINHI U3 3epHOYOOPOYHOTo KoMOaiiHa, OCHALICHHOTO 0YeChI-
BalOIIIEH JKaTKOW C TepeOMIIbHBIM aIapaToM, IPEeICTaBlIeH Ha PUCYHKE 1.

Puc. 1. OGmwuii Bug MHOFO(I)yHKL[I/IOHaJ'IbHOFO arperara
Fig. 1. General view of the multifunctional unit

Hcemounux: dororpadust caenaHa aBTOPOM IIPH TOJEBBIX HCIBITAHUAX WHHOBAIIMOHHOTO CIIOCO0a
yOopKkH nbHa-I0NTYHIA Ha moiisix «lllexcHay, [llekcHuHCKOTO paiiona, Bomoroackoii oomactu B 2019 1.

Source: the photo is taken by the author during field testing of an innovative method of harvesting
fiber flax in the fields of “Sheksna”, Sheksninsky district, Vologda region in 2019.

! OuecewiBaromas xatka «O30m» [DnexkTponHbIi pecype]. URL: https://penzmash.ru/root/tehnicheskie-
harakteristiki-zhatki-ozon. (mara ooparenus:: 25.01.2024).
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AHann3 KOHCTPYKIIMI 0YECHIBAIOIIUX TPEOCHOK MTO3BOJIUI BBISIBUTH OCHOBHBIC HE-
JIOCTAaTKU, KOTOPBIC BIUSIOT HA YHCTOTY O4Yeca M HE 00CCIICUMBAIOT arpOTEXHUUECKUC
TpeboBaHusl pu yOOpKe JhHA-A0NTyHIa [4-6].

N3Becten pabounii opraH sl O4eChIBaHUS BEpXyIIeK pacTeHuit [7] (puc. 2).
OH cozpepxut 0apadaH, Ha KOTOPOM JKECTKO 3aKPEIUICHbI KPOHIITEHHBI, COSINHCHHBIC
C OUYCCHIBAIOLIUMH TAJIbIIAMH TUTACTUHAMU ITOCPECTBOM OOJITOBOTO HIIH 3aKJICITOYHOTO
coenuHeHus [8]. OUuechIBarOIINE MATBITHI IPEACTABIISIOT COOON IITACTHHBI C H30THYTHIM
npodureM.

OCHOBHBIM HEJIOCTATKOM JIAaHHOTO YCTPOUCTBA TIPH YOOpKe JTyOSHBIX KYJIBTYp JbHA-
JIOJTYHIIA SBIISIETCS HA3KAsl YCTOTA 0Yeca CEMEHHBIX KOPOOOUeK, 00pa3oBaHNE HAMOTOK
Ha MeCTa KPEIUICHUS OYECHIBAIOIINX IMAJIbIIEB, @ TAKKE IMOTEPU B MECTaX KPETUICHUS
OYECHIBAIOIIUX MANbIIEB ¢ OapabanoM [8].

Puc. 2. Pabouuii opran asst oueca BepXyILIeK pacTeHHI
Fig. 2. Working body for combing the tops of plants

Hcmounuk: coctasieHo 1o [8].
Source. is compiled from [8].

U3zBectHa rpedenka (puc. 3). OHa uMeeT BUJI IUTACTHHBI C U30THYTHIM MIPOQUIIEM,
OCHOBaHWE KOTOPOH CITY’KHT TSI KPETUIEHUS TPEOSHKH ¢ OYSChIBAIONTUM OapadaHoM
MOCPEJICTBOM OOJITOBOTO COCIMHEHUS, & OTOTHYTAsI 4acTh SIBJISIETCS paboUei moBepXHO-
CTbIO, KOTOpasi UMEET MPOpe3b JIJIsl Oueca CEeMEHHON YacTH pacTeHUu. JIJis )KeCTKOCTH
rpe0CeHKH YCTaHOBICHKI pedpa [9].

OCHOBHOH HEIOCTATOK JTAHHOM TPEOSHKH 3aKITFOYAaeTCs B TOM, UTO MPOPE3H He 00ec-
MEYNBAIOT CBOOOHBIHN BBIXOJ PACTCHUN U3 HHUX, B PE3YJIbTATE YEr0 MPOUCXOINT 3aKIIU-
HUBAHHUE U OTPBIB BEpXHEH 4acTH. DTO MPUBOIUT K JIOTIOJHUTEILHBIM dHEpro3arparam
npolecca oueca, HAMOTKaM CTeOel Ha o4echIBalonii 6apabaH U 3HAYUTENBHBIN OTXO0]
crebneii B mytanuny [ 10]. Pabouwii 3a30p rpeOSHKH BBITIOIHEH 110 BCEH JIJIMHE OOKOBHHBI,
MO3TOMY TIPH TPAHCIIOPTUPOBKE CEMSH MTPOUCXOJIAT MOTEPH.
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Puc. 3. I'pebenka
Fig. 3. The comb

Hcmounux: cocrasneno o [10].
Source: is compiled from [10].

Ha ocHOBaHNU BBIIIEH3TI0KEHHOTO MOKHO CIENIaTh BBIBOA O TOM, YTO IPHMEHsIE-
MBbI€ BBIIIEONICAHHbIC TPEOCHKH HE B TIOJIHOW MEpe YOBIECTBOPSIIOT arpOTEXHUUECKUM
TpeOOBaHMSM U HE TIO3BOJISIOT MOJTHOCTHIO 00ECIIEUUTh YUCTOTY O4Yeca JIbHa-I0JTYHIIA.
D10 00ycinaBIuBacT HEOOXOAUMOCTh OTPEACICHHS ONTUMAIBHBIX KOHCTPYKTHBHBIX
pa3MepoB U PEKUMOB PabOTHI OUYECHIBAIOMICTO aNapaTa MHOTO(YHKIIHOHAIEHOTO
arperara JJisl oueca pacTeHUH JIbHA Ha KOPHIO, JJISl Yer0 HaMH U OBUIO TPOBEICHO Ha-
CTOsILLIEE UCCIIE/IOBAHHE.

MarepuaJjibl 4 MeTOAbl. JJabopaTopHbIC NCCIEAOBAHUS TPOBOJMINCH COINIACHO
MeTOJIaM M MCTIBITAaHUSIM KOMOAHOB 1 TbHOKOMOaHOB, 'OCT 33734-2016 [11].

s pemenust mocraBieHHOH 3ana4un Ha 6aze ®I'BHY ®OHI JIK B nmepuox ¢ 2018 o
2023 rox nmpoBOAMIIMCH TEOPETHUECKUE UCCIEOBAHHS MTpoLiecca oyeca JIbHa-JA0NTyH-
11a Ha KOPHIO OYECHIBAIOLINM YCTpOHCTBOM OapabanHoro tuna [2]. Ha ux ocHoBaHUH
OIpe/esieHbl OCHOBHBIE KOHCTPYKTHBHBIE [TapaMeTphl pad0ouero oprana CbeMHOH oue-
ChIBaIONICH TPeOCHKH: MIMPHHA YCTAHOBOYHOTO 3a30pa — 5 MM; ONTUMaJIbHAs JJIMHA
3y0a odeckiBaroliel rpederku — 110 mm [12]. Takke omnpenencHbl TEXHOJIOTHISCKUE
PEKHUMBI: CKOPOCTh JIBHXKEHUSI arperara — 5 KM/, TPy 4acTOTE BPAICHHS OUeChIBAIOIIC-
ro 6apabana 6,16 ¢™'. OnpezeneHa 3aBHCHMOCTb YCTaHOBKH OYEChIBaIOIIEro OapadbaHa
OT PACTIOJIOKEHUSI CEMEHHBIX KOPOOOYEK pacTeHHI JIbHA-IONTYHIIA.

Ha ocHOBaHnM IPOBEACHHBIX HAY4YHbIX U3bICKAHUH PEAI0KEHA KOHCTPYKLIUS ChbeMHON
rpeOeHKH TSI OMHOPOTOPHBIX JKaTok OapadanHoro tuma [13]. CreMHas odechIBaronas
rpebeHKa mpeCcTaBiIseT CO00H N30THYTYIO O yIiioM 90° mtacTiHY, OCHOBaHNE KOTOPOH
CILYKUT /15 KpeTuieHus rpeOeHKH K ouechiBaroneMy Oapadany. OTOrHyTast HOBEpXHOCTb
MMeeT Npope3H U 3yObsi, IPU STOM MPOPE3H BHIIOIHEHbI HA PACCTOSIHUU V4 OT BEPILU-
HBI 3yOBEB A0 JIMHUM U3rM0a IUIACTHHBL. 3yObs MMEIOT 3a0CTPEHUE CBEPXY IS BXOJA
B PACTHTENBHYIO Maccy U (POPMUPOBAHUS CIIOA, 1ajiee MEPEXOIAT B IPAMOH MPOQHIIb,
Ha KOTOPOM MPOUCXOAUT MPOLECC oueca, U TIIaBHOE PacIIMpEeHHE Y OCHOBaHHS, KOTO-
poe MO3BOJISIET YCTPAHUTD 3aKIMHUBAHNE PACTCHUN MEXIY 3yObsIMH B 0OeclieunBaeT
yYMEHbIIIEHHE dHepro3arpar npoiecca odeca [2]. B To sxe Bpems mpope3b BBIIIOJIHEHA
HE 10 Bcel JUTMHE OOKOBUHBI IPEOCHKH, YTO TIO3BOJISIET TPAHCTIOPTHPOBATh ceMeHa 0e3
norepb. CheMHast OuechIBaromas rpedeHKa n300pakeHa Ha PUCYHKE 4.
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Puc. 4. Cpremuas rpebeHKa JUIsl OTHOPOTOPHOH OYECHIBAIOIICH KaTKku OGapabaHHOTo TUIIA

Fig. 4. Removable comb for single-rotor drum-type combing harvester

Hcmounuk: cxema coCTaBlIeHa aBTOPOM cTaThy B Iporpamme Kommnac-3D v17.

Source: the diagram was compiled by the author of the article with the use of Compass-3D v17

program.

Ha 6aze ®I'bBHY ©®HI] JIK u3roroBiena raboparopHas yCTaHOBKa, KOTOPast TO-
3BOJISIET IIPOU3BECTH KaMEPaJIbHbIE HCCIIEIOBAHUS IT0 ONPEISTICHUIO Ka9eCTBA YHCTOTHI
odeca pacTeHUH JIbHA-T0TYHIIa Ha KOPHIO CheMHBIMU I'peOeHKaMH, yCTaHOBICHHBIMH
Ha OYechIBalOIIel xarke 6apabanHoro Tuma. JlaboparopHasi ycTaHOBKA IpeJICTaBICHA

Ha pUCYHKC 5, TEXHUYCCKUC XAPAKTCPUCTUKHU IIPEACTABIICHBI B Ta6J'II/II_Ie 1.

TexHHYecKHe XapaKTePHCTHKH JIA00PATOPHOil yCTAHOBKH
Technical characteristics of the laboratory installation

Tab6auma 1

Table 1

Ne /mt Xapaxrepucruka / Characteristic 311\{/? HCHHE /
eaning

1 JmameTp ouecwiBaromero 6apabdana 1mo odechBarOIIM Ipederkam D, m / 0,75
The diameter of the combing drum according to the combing combs D, m.

2 KommgectBo psaaoB rpebeHok Ha Oapabane z, mt. / The number of rows 8
of combs on the drum z, pcs.

3 Yacrora BpaleHus ouechiBaromiero 6apabdana n, ¢!/ The rotation speed 0-10
of the combing drum n, ¢!

4 Jluneiinasi CKOPOCTh 32)KUMHBIX-TPAHCIIOPTUPYIOMIUX peMHel V, m/c / 0-2,5
Linear speed of the clamping and transporting belts V, m/s

5 KonuuecTBo psmoB pactenui, mrt. / Number of rows 1
of plants, pcs

6 Jlmana3oH perylupoBKH BBEICOTHl yCTAaHOBKU pacTEeHHH JIbHA-IONTYHIA, M / 0-0,9

The range of adjustment of the height of the installation of flax plants, m.
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Pwuc. 5. O6mmii Bux 1abopaTopHON YCTAaHOBKHU:
1 — sHepreTHYecKasi yCTaHOBKA IS TPUBOJIA TPAHCIIOPTEPA C PETYIUPOBKOI CKOPOCTH JIBHIKEHHS
peMHel 3aKIMHOTO TPaHCIIOpTepa Yepe3 KopoOKy nepemenHbIx nepenad (KIIIT);

2 — MIPUBO/I OYECHIBAOIIETO YCTPOUCTRA, BKIIIOUAIOIIHI deKTpoasurarespb 1,1 kBT, 25 ¢! u pemennyo
nepenady (mepenarodHoe oTHomeHue 1:2,5); 3 — kapaaHHas nepegada; 4 — TpaHCIOPTEP 3aKUMHOM
(3aKMMHBIE pEMHH); 5 — O4YeChIBaOLINil 6apabaH, CMOHTHPOBAHHBIN Ha pamMe ¢ 0O0TeKaTeseM;

6 — IpueMHast Kamepa JJIst cOopa BOpoxa; 7 — IyJIBT YIIPABICHHS C YaCTOTHBIM IIpeoOpa3oBaTeneM
JUIS PETYAMPOBKU YAaCTOTHI BpAIlEH!UsI oyechIBatoliero Oapadana; § — cheMHast o4echIBarolias rpeOeHKa

Fig. 5. General view of the laboratory installation:

1 — power plant for driving a conveyor with speed control of the belts of the clamping conveyor
through a variable transmission (gearbox); 2 — drive of the combing device, including an electric motor
of 1.1 kW, 1500 rpm and a belt drive (gear ratio 1:2.5); 3 — gimbal transmission; 4 — clamping conveyor

(clamping belts); 5 —a combing drum mounted on a frame with a fairing; 6 — a receiving chamber
for collecting piles; 7 — a control panel with a frequency converter to adjust the rotation frequency
of the combing drum; § —a removable combing comb

HUcmounux: dororpadum ans pucyHkoB 5—10 caenaHbl aBTOPOM NPH MPOBEICHUN KaMEpaIbHBIX
HCCIIeIoBaHUil B HayuHO-TIpon3BoacTBeHHOU 1aboparopun OHIL JIK ropona Teeps B 2023 1.

Source: the photo is taken by the author while conducting desk research in the research and
manufacturing laboratory of the Federal Scientific Center for studying Fiber Corn in the city of Tver in 2023.
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YcTaHOBKA MMEET CXOKUE TEXHUICCKHIE XapaKTEPUCTHKH C HKATKOH «O30H» pou3-
BojcTBa [TAO «Ilensmani»? (Tabmaumna 2).

Tabnuma 2

Table 2
TexHuYecKHe XapaKTePHUCTHKH KaTKH «O30H»
Technical characteristics of the header « Ozone»
Ne n/m Xapaxrepucruka / Characteristic 31}\1/? enie /
eaning
1 JluameTp odechiBarolero 6apabdana 1mo odechBarIM rpedbeHkam D, M / 0,70
The diameter of the combing drum according to the combing combs D, m.
2 Komnnuecto psimoB rpedeHok Ha 6Gapabane z, wit. / The number of rows 10
of combs on the drum z, pcs.
3 Yacrora BpaleHus o4echiBaromiero 6apadana n, ¢!/ The rotation speed 6,25-8,83
of the combing drum n, ¢!
Iupuna 3axsara, M / The width of the capture, m 4-10
5 Iupuna ycTaHOBOYHOTO 3a30pa Mexxay 3yobsmu, MM / Width of installation 7,5-8,0

gap between teeth, mm

Crebnu JIbHA AONTYHIIA YCTaHABIMBAJIN B 32KMMHBIX PEMHSX TpaHcmoprepa 4
(puc. 5), KOTOpBI U3TOTOBJIEH U3 KapTepa JTbHoKoMOaiiHa JIK-4 ¢ yanuHeHHbIME Tepe-
OMIIBHBIMU CEKIMSMHU, TIPHBOJ] OCYIIECTBISICTCS OT YHEPIeTHUECKOH YCTaHOBKH [ uepes
KapJaHHyIo repegaqy 3.

Puc. 6. YeraHoBka creOieii JibHA-IOTYHIA JUIS IPOBEACHMUS SKCIICPHMEHTa
Fig. 6. Installation of flax stems for conducting an experiment

2 QuecsiBaronias xarka «O30m» [Anekrponnslit pecype]. URL: https://penzmash.ru/root/tehnicheskie-
harakteristiki-zhatki-ozon. (zara obpamenus: 25.01.2024).
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PerynupoBka iauHeHONW CKOpOCTH TpaHcmopTepa ocyuectsisanack yepe3 KIIII,
CMOHTHPOBAaHHYI0 COBMECTHO C SHEPreTUYECKOM YCTaHOBKOM, JUANIA30H CKOPOCTEH
ot 0 10 2,5 Mm/c.

[Ipu npoBeneHUM 1a0OPATOPHBIX PA0OT pacTUTENbHAS Macca JIbHA-IONTYHIIa, 3a-
JKaTas B 3AKMMHBIX PEMHSAX, TIOJaBajlach K 04€CHIBAIOIIEMY YCTPOICTBY 5, UMEIOLIEMY
HECYIIYIO paMy, C YCTaHOBJIIEHHBIM Ha HEM OYECHIBAIOIINM OapabaHOM H 3aKpeTNICHHBIMU
CBEMHBIMH TpebeHkamu § (puc. 5).

[IpuBon oueckiBatomero 6apadbaHa OCyILECTBIACTCS OT MEKTPOABUTaTENs 2 yepes
peMeHHY1o nepenady. Jlnana3oH peryIMpoBKY YacTOThI BPAIEHHs 0YEChIBAIOILETO Oapa-
6ana ot 0 10 10 ¢! perynupyercsi ¢ mynbpTa yrnpasJieHns 7 4aCTOTHBIM IIpeoOpazoBaresieM
BECIIEP E2-8300 (puc. 5) [2]. 3amep 4acTOTHI BpallleHUsI OYeChIBArOIEro Oapabana
pou3BOAMIICS HH(POBEIM YHUBEpcanbHBIM TaxomeTpoM Mapkn MEI'EOH-1800X,
MOKa3aHUsl CHUMAJICh MEXaHMYECKUM ITyTeM C OCH BpalleHus 6apadana. BinaxxHOCTb
Mmarepuaa Juis onbIToB Oblia onpenenena Biaromepom VBJIT-1, pazpadoranasiv GHL]
JIK 15t onieHKH BitaxkHOCTH TpecThl (puc. 7) [14]. Texunueckne XapakTepuCcTUKH Bia-
romepa npeAcTaBieHsl B Tadbnuie 3. Brnaxnocts Marepuana cocraBuia 43 %.

Puc. 7. Usmepenue BraxxHocTu credieit
Fig. 7. Measuring the moisture content of stems

OT10op MaTepuana I IPOBEICHHS UCCIIEIOBAHMS IPOBOAMICS ITyTEM HIPUMEHECHHUS
TUIHYHBIX, OOLIETIPUHATHIX METOJIUK C MCIIOJIb30BaHUEM PUOOPOB U 000pYIOBaHUS
B coorBercTBuU ¢ ['OCT. PacteHusi coOMpainuch BPYYHYIO C ONBITHBIX JEJISTHOK 000-
cobnennoro nojpasaenenuss OIT HUWJI r. Topkok, mociie 4ero Marepuall CBs3bIBaIH
B CHOTIBI U JOCTABIISUTN B HAYIHO-TIPOU3BOJCTBEHHYTO J1abopatoputo OHIL JIK.

Technologies, machinery and equipment 359



WHXXEHEPHBIE TEXHOJIOI'MHW U CUCTEMBI

Tom 34, Ne 3. 2024

Tabnuuma 3
Table 3

TexHuuyeckue xapaxkrepucTuku Biaaromepa UBJIT-1
Technical characteristics of the IVLT-1 moisture meter

Haumenosanue mapametpa / Name of the parameter

3navyenue / Meaning

JlnarnasoH n3MepeHus BIaXHOCTH JILHSHOU TpecThl (W — BecoBast
BaxHocTh) / The humidity measurement range of linen trusts
(W is the weight humidity)

ITpenestbl JOMyCKaeMOi MOTPEIIHOCTH H3MEPEHHS BIAXKHOCTH /
Limits of permissible error of humidity measurement

JlmnrensHOCTH Neproa oxHoro m3Mepenus / The duration
of the period of one measurement

I'aGapurHblie pa3meps! Biaromepa, MM: / Overall dimensions
of the moisture meter, mm:

Macca Brnaromepa, r / Moisture meter weight, g

1-55 %

+2 % (B 1uana3zoHe BIaKHOCTH
ot 5 10 35 %) / (in the humidity
range from 5 to 35%)

lc/s
quHa / length 180
mmpuHa / width 320
BeIcoTa / height 600
850

ITonroroBka HaBECOK OCYIIECTBILIACH CIIEAYIONIMM 00pa3oM: B 2023 romy ucciie-
JIOBAJTH OMOJIOTHIECKYIO YPOXKAWHOCTD JIbHA-TONTYHIIA (Ta0JI. 4) HA OMBITHBIX JEIISH-
Kax, MOCJIe Yero ONPEeeIHIN CPETHUNA BEC OJJHOTO pacTeHUsl, KOTOPhIA coctaBui 0,5 T.
B3pemmBanue npou3BoIUiI0oCh Ha 31eKTpoHHbIX Becax BJITO-1100T, kiacc TOUHOCTH
o 'OCT 24104-88. Bec oqnoit HaBecku ais oneitoB 300 T (puc. 8).

TaOnuua 4
Table 4

XapaKTepHCTHKH HCXOTHOTO MaTepHaJia JbHA-T0JITYHIA
Characteristics of the source material of long-lived flax

Ne i/mt Xapakrepuctuka / Characteristic 3nauenne / Meaning

1 CopT JbHA-TOATYHIIA / Hanexna / Hope
A variety of long-lived flax

2 ®a3za crenocTy JbHa-J0NTyHIA / Pannsst xenras / Early Yellow
The ripeness phase of flax

3 Braxuocts crebneit, % / Humidity of the stems, % 43

4 I'ycrora crebnectost, mr./m? / 1750
Stem density, pcs/m?

5 VYpokaitHOCTB IbHOCONOMBI, T/Ta / Yield of flax 3,2-3,6
straw, t/ha

6 VYpoxkaitHocTh ceMsiH, T/Ta / Seed yield, t/ha 0,50-0,65

[lepen ycTaHOBKOH B 3a)KUMHBIC PEMHHU PACTCHHS PACIPENCISUINCh Ha yUacTKe
JUIMHHOW 1 M, BBIpaBHUBAJIACh BEPXYLICYHASI YACTh, MIOCIIC YEro PacTeHHs 3aBOMIN
B 32)KMMHBIC pEMHH, TEM CaMbIM 00pa30BbIBas PSIOK pacTeHHH. B MOMEHT 3aKkperieHus!
pacTeHuil B 3a)KMMHBIE PEMHH YCTaHaBIIMBAJIU HEOOXOIMMYIO BBICOTY. BbIicoTy
YCTAaHOBKH PacTeHUH peryanpoBaiu uaMepurenbHoi nuaeikoi ['OCT 427-75.
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Jlen-ponryHerr, B3aUMOJICHCTBYsI C 00TEKaTEJIEM OUECHIBAIOIIETO YCTPOUCTBa 5 (pHC. 5),
OTKJIOHSUICA W TIOMAaJiall K O4eChIBalONINM rpedeHkam 8. ChbeMHbIe 04eChIBAIOIIHE
rpeOeHKH, TTIepeMenIasch BMECTe ¢ 0apabaHoM CHU3Y BBEPX, 3aXBaThIBAIN BEPXYIICUHYIO
4acTh cTeOJiell JIbHA-JIONTYHIA, Ha KOTOPBIX PaCIOIOKEHBI CEMEHHBIC KOPOOOUKH,
1 MOCTYIIAJIA B YCTAHOBOYHBIH 3a30p MEXK 1y 3yObsiMu rpedeHku. [Tocie B3anmonencTBus
3yOBEB TPEOCHKH CO CTEOISIMHA 00pa30BBIBAJICS CEMEHHOM BOPOX, KOTOPBIH COCTOSIT U3
CEMEHHBIX KOpoOOoUeK, CBOOOTHBIX CEMSH U ITyTaHUHBI. JTa Macca oTmajajia B IPHEMHYIO
Kamepy 6 st coopa Bopoxa [2].

Puc. 8. HaBecku mst mpoBesieHNs SKCIICPHIMEHTA
Fig. 8. Attachments for the experiment

ITocne mpoBeneHuUs ONBITa OYECAHHBIN BOPOX COOMpAJICS B Tapy U HYMEPOBAJICS.
Bopox paznernsiti Ha ceMeHHBIC KOPOOOUKH, BKITIOYAIOIIHE CBOOOMIHBIEC CEMEHA OT CTEONEH,
¥ TIPOM3BO/IMIIN B3BEIIMBAHME Ha AIIEKTPOHHBIX Becax Mapku BJITD-1100T. ITpousBoxmmu
HO/ICYET HEOYECAHHBIX CEMEHHBIX KOPOOOYEK CO CTeONel sl OnpeesIeHNs] YUCTOTHI
odeca pacTeHUH JIbHa-goIryHIa (puc. 9).

Puc. 9. Marepuas nocie npoBeieH!s ONBITOB
Fig. 9. The material after the experiments
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Br160p hakTopoB BIUSIHUS M HHTEPBAJIOB MX BAPUPOBAHKS TPOBOJMIIN MPHU TTOMOLIN
MeTOoAa IUTAHUPOBAaHUS dKcTiepuMenTa [ 15]. B kauecTBe KpuTepust ONTUMH3ALIH PaOOTHI
OYECBIBAIOLIETO anapara Ha OCHOBAHWHU MPOBEJCHHBIX TEOPETUUECKUX HCCIIETOBaHUN
ObLa BEIOpaHa YUCTOTA Oueca pacTeHwuii [16].

[To mpoBeneHHBIM paHee HCCIeAOBaHUAM OBbUIM BBISIBICHBI HAHOOIEEe CYIIeCTBEH-
HbIE (pAKTOPBI, BIUSIOIIME Ha KauecTBO oveca [17]. K HuM oTHOCATCA: X, — IIMpUHA
YCTaHOBOYHOIO 3a30pa IPeOEHKH (Z, M); X, — PACCTOSHUE OT MOBEPXHOCTH MOYBHI [0
OYECHIBAIOIIECH IPEOEHKH NPU 3aXBaTe PacTeHui (4, M); X, — 4aCTOTa BpAILEHHUs Ode-
ceiBaroero 6apabana (n,, ¢).

Ha pucynke 10 npencrasiena cbeMHast ouechiBaromas rpeOeHKa Juist MPOBeACHHS
JKCTepuMeHTa. B ycnoBusix HayqHO-1Ipou3BoAcTBeHHOM 1abopatopun OHIL JIK 6bu10
W3TOTOBJICHO TP KOMIIEKTa IPEOEHOK C Pa3InYHON MIMPHHONW YCTAaHOBOYHOTO 3a30pa
(3,5u7 mm).

Pwuc. 10. CpemHas rpebeHKa ouechIBatomero bapabdana
Fig. 10. Removable comb of the comb-dresser

Koppensimonnast 3aBUCHMOCTS ObIJIa TIPEACTaBICHA B BHJIC:

k k k
y=by+ 2 b x,+ Db x, - x, +2.b, - x,

i<j

rjie y — KpuTepuii ontumusatmu (0TkIuK); by, b,, by, b; — kooduuments! perpeccnu;
i, j — HOMepa (aKTOPOB.

HMcnonb3yeM JTMHERHYIO 4aCTh KOPPEIAIMOHHON 3aBUCHMOCTH:

y= b0 +b-x +b,- x2+b3- X,
a IIpH €€ aJIeKBAaTHOCTH — KBaIPATHYHYO:
2 2
y=by+b x +b,-x,+b,-x;+Db,-x, +b,, - x5 +

2
+Dy X +b, X X, by X X, + Dy x, - X
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st peanu3zanny ypaBHEHHUS! ObUT IPUHAT HEKOMITO3ULIMOHHBIN TUIaH BTOPOTO I10-
psanka bokca-benkuna [18]. MaTpuna miiaHnpoBaHUsl HEKOMITO3UIIMOHHOTO IJIaHa BTO-
poro mopsiaKa Juist Tpex (pakTopoB MpeACTaBlIeHa B TaONUIE 5.

Ta6bnuma 5
Table 5
Marpuua niaHa JKcnepuMeHTa
The matrix of the experiment plan

®akropst / The factor

-~ g
0.2
= § I PaccrosiHuE OT TOBEPXHOCTH MTOYBBI
o) HpUHA .
5.2 10 OYeChIBAIOIICH IPeOCHKH MpHU 3aXBaTe Yacrora BpalleHus
£ § | YCTAaHOBOHHOIO 3a30pa acteHuii h, M/ 6apabanan_, ¢/
Siflee} t., MM / The width . b © v p 4l
= o f%’he installation a The distance from the soil surface The rotation speed
o ﬁ ¢ mm gap to the combing comb when capturing of the drum rotor n, ¢!
0 plants h, m

1 7 0,50 6,16

2 3 0,40 6,16

3 7 0,40 6,16

4 3 0,50 6,16

5 7 0,45 7,83

6 3 0,45 4,50

7 7 0,45 4,50

8 3 0,45 7,83

9 5 0,50 7,83

10 5 0,40 4,50

11 5 0,50 4,50

12 5 0,40 7,83

13 5 0,45 6,16

14 5 0,45 6,16

15 5 0,45 6,16

ITocne 06paboOTKM JAaHHBIX MHOTO(AKTOPHOTO SKCITEPUMEHTA ITPOTPAMMHBIM TTaKe-
ToM Statgraphics 18 ObuTH TTOTy4YeHBI 3HaUeHUS QYHKIUN OTKIMKA. YpaBHEHHE C yde-
TOM 3HaYUMOCTHU KO3(PPULIUEHTOB UMEET BHUL!

y=-101,062+14,5525- x, +0,64278- x, +0,0765961- x,
~1,2198-x2-0,00674083 - x,- x, +0,00870833- x - x ,— 0,0067095 - x >+
+0,0000147 - x, - x;— 0,0000968292 - x 2.

Pesynbrarel MHOTO(AaKTOPHOTO DKCIIEPUMEHTA OTPaKEHBI B TaOIHIIE 6.
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Tabnuuma 6

Table 6
Pe3yibTarTbl MHOT0(paKTOPHOTO IKCIIEPUMEHTA
The results of a multifactorial experiment

Daxrop / Cyl\’/_[rl\fla KBaJparoB (hakTopoB / Cpennuii KBagpar )

The factor ¢ sum of the squares ¢axropos / The average F-Ratio P-Value
of the factors square of the factors

X, 12,216500 12,216500 7,51 0,0104
X, 6,827730 6,827730 4,20 0,0497
X, 60,763500 60,763500 37,34 0,0000
XX, 163,246000 163,246000 100,33 0,0000
XX, 5,452660 5,452660 3,35 0,0775
XX, 0,364008 0,364008 0,22 0,6398
X, X, 19,293200 19,293200 11,86 0,0018
X, X, 0,064827 0,064827 0,04 0,8432
X, X 6,429180 6,429180 3,95 0,0564

BapnabenbHOCTD YHCTOTHI OUeca Ha OTACIbHBIC YaCTH ISl KAXK0T0 U3 (PakTOpoB.
3areM OHU OBUIM MPOBEPEHBI HA CTATUCTUYECKYIO 3HAYUMOCTh KaXJI0ro (akropa
MyTeM CpPaBHEHUS CPEAHEKBAAPATHIHOTO 3HAYEHUS C OIIEHKOM IKCIIEPUMEHTAIBHON
ommOku. B pesynprare math GakropoB nmeroT P-3aaueHus meree 0,05, 9To yKa3bIBaeT
Ha 3HAYUTEJIbHOE X OTJIMYHUE OT HyJs IPU YPOBHE ocToBepHOCTH 95,0 % 1 BiusHue
UX Ha YUCTOTY OdYeca.

[Toxy4eHsl onTHMaNbHbIE 3HaYEHHsI (PAKTOPOB, MPH KOTOPHIX BO3MOXKHO JAOCTHYb
YHCTOTY O4€ca pacTEeHUH JIbHA-0ATYyHIa Ha ypoBHE 99,2 %. OnTUManbHbIe 3HAUEHUS
(axTOpoB MpHUBEACHBI B TAOIUIIE 7.

Tabnuma 7

Table 7
OnrumanbHbie 3Ha4eHns GpakTopoB
Optimal values of the factors

Daxrop / Huxuuii ypoBeHs / Bepxnuil yposens / Touka ontumyma /
The factor Lower level Upper level The optimum point

X, 3,00 7,00 4,85

X, 400,00 500,00 459,56

X 4,50 7,83 6,03

MakcumanpHas 4HCToTa o4eca JIOCTUTACTCs IPH YCTAHOBOYHOM 33a30P€ 0UECHIBAFOIIINX
rpebeHoK 4,8 MM, paCCTOSTHAH OT TIOJIS IO OodechIBaromieit rpederku 0,46 M 1 4acToTe
BpaIeHus odechiBaromiero 6bapadana 6,03 ¢

KonTyps! 0051acTé ¥ TOBEpXHOCTH MPEIIONAraeMoro OTKIIMKA TIPH YaCTOTE BPAIeHUS
Oapabana 6,16 ¢ ! mpencTaBieHbl Ha pucyHkax 11, 12.
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y — 4uCTOTa oueca, % /
y — the purity of the hearth, %
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X1 — YCTaHOBOUHBIii 3a30p, MM /
x1 — installation gap, mm

Puc. 11. Obnacte TOUKN ONTHMyMa
Fig. 11. The area of the optimum point

Hemounuk: tpaduku aiast pucyHkoB 11, 12 MOCTPOCHBI C TOMOIIBIO MPOTPAMMHOTO IaKeTa
Statgraphics 18.
Source: the graph is created using the Statgraphics 18 software package.

y — umMcToTa oveca, % /
y — the purity of the hearth, %

W e S
CC‘O X@%\o\i‘oﬁx& {{\\0’
X, — YCTaHOBOYHBIIT 3a30D, MM / " ks N v 0 .0%00
x, - installation gap, mm T 40 e&é‘ o
I e ©

g2

Puc. 12. [1oBepXHOCTH TOUKH ONTHUMYyMa
Fig. 12. The surface of the optimum point
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Obcy:xaenue u 3axiaouenue. Paspadorana MeToquka npoBeeHNsI MHOTO(aKTOPHOTO
SKCHECPHUMCHTA IO ONPEACTICHUTIO YUCTOTEI O4YECa. OnBITHBIM IIYTEM HNOATBECPIKIACHBI TCO-
peTHvecKre ucciaeJOBaHMsI KOHCTPYKIIMU U PeXHMa padoThI 0YechIBatoliero Oapadana.

Pesynbrarom kaMmepanbHBIX PadOT MO OT/IEICHUIO CEMEHHBIX KOPOOOYEK JIbHA-101-
TYHIa [IPH OYece Ha KOPHIO rpeOCHKaMH OJHOPOTOPHOTO ovechiBaroniero dapabana
CTaJIM BBIBOJBI O TOM, UTO MAaKCUMAaJIbHASI YICTOTA odeca pacTeHuid 99,2 % nocturaeTcs
TIPH YCTAaHOBOYHOM 3a30P€ OUECHIBAIOIINX TPeOCHOK 4,85 MM, pacCTOSHHUY OT TIOYBHI 10
ouecwiBaromei rpedenkn 0,46 M 1 9acTOTE BpalleHUs oYechIBaromero 6apadana 6,03 ¢ .
[Mony4eHHbIe TaHHBIC MOTYT OBITh TPUMEHEHBI [T H3TOTOBIICHHS IPEOCHOK CEPHITHBIX
0YECHIBAIONIUX OJTHOPOTOPHBIX JKATOK.
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