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Pedepar. OT™MeTHIIN HCTIONB30BaHKE paboyero opraHa kKoneOaTeNbHOro THIA AN odeca B JIMHUM MEPBUYHON MepepadOTKH
TpHa-goNryHNa. Onmucanu ypaBHEHHE JBIDKCHHS pabodero opraHa, Ha OCHOBAHHH KOTOPOTO BO3MOXKHO OIpPEHETUTh OCHOBHBIC
TeoMeTpUYECKIe TTapaMeTphl MexaHu3Ma. (Llens ucciedosanus) PazpaboTaTs TEXHONOTHIO 0Ueca JIbHA-OTYHIIA Ha TbHO3aBOIE
C IPUMEHEHHEM TMPEIaraeMoro yCTPoiicTBa IpeOHEBOTO TUIA, U3YYHTh MAPAMETPHI M PEKUMBI €T0 paboThl. (Mamepuanvl u me-
moovt) Pazpaborany sKCTIepIMEHTaTBHYIO YCTAHOBKY OYECHIBAIOMIETO AIlTapara, MCCIeNOBaIN TEXHOMOTHIECKHH TIpoIece ode-
CbIBaHUA JIbHA B 3aBOACKUX YCIOBHSX. ONpenentiy rpaHuLbl U3y4aeMbIX mapaMeTpoB. [Ipemiokuan Mojiens TeopeTHIeCcKoro
pacuera ouechIBaromiero anmapara. (Pezyiomanmst u 06cyscoenus) TeopeTHIECKH ONpeeeHbl KHHEMATHIECKHI PEXUM padoTH,
YUCTOTA 04YeCa, IOTEPH CEeMsH IIPH ouece. YCTaHOBHIIM, YTO TOJIIMHA JICHTHI JIbHA OKA3bIBAET BIUSHUE HA KayecTBo oueca. C yBe-
JIAYCHUEM TOJIIUHBI JIBHOTPECTBI IIPOUCXOAUT 336I/IB3.HI/IC 0YCChIBAOLICTO yCTpOﬁCTBa, 4TO NMPUBOIUT K O6pa30BaHI/IIO IIyTaHUHBI
¥ HAMOTOK Ha pabounii opras. HegoctaToynast TONIIMHA NEHTH TbHA TIPHBOAHT K OONBIIOMY TpaBMHpPOBaHHUIO cTebmeit. [Ipenerst
TOJIIIMHBL JIEHTHI JIbHA MPHHAMAIICH, UCXOIS U3 BO3MOKHON MHUHUMAJBHON M MaKCUMANbHOM ypoxkaiHocTH: HkHHE — 0,01
Metpa, Bepxuuil — 0,05 MeTpa. 3aBofckast TEXHOJIOTHS 0ueca MO3BOJIUT CHA3HUTH TOTepH ceMsiH Ha 1) mporieHToB 1 Ha 6 TporieH-
TOB ce0eCTOMMOCTb IPOM3BOCTBA. (Bui600bt) [IpencTapiensl TeopeTHueckoe 000CHOBaHUE MApaMETPOB U PEXKUMOB pabOThI Ove-
CHIBAIONIETO alTapaTa B JUHUH TIepepabOTKH JIbHA, €70 KOHCTPYKIHS. YCTAHOBJICHBI CKOPOCTh MOJa4H JIEHTHI JibHA oT 1,0 10 1,5
MeTpa B CEKYHIY, 4aCTOTa BpaIeHus padouero oprana ot 2,2 10 3,0 000poTOB B CEKYHLY.

KiroueBble cJ10Ba: NeH-ONTYHEL], 0YECHIBAIOIIEE YCTPOHCTBO IPeOHEBOTO THIIA, CEMEHA, JICHTA JIbHA, TMHHA [IEPBUYHON Iepe-
paboTKH.

B I untupoBanus: Poctosues P.A., Yepuukos B.I'., Conossés C.B., Kazakos W.b. TexHoIOr sl U yCTaAHOBKA OY€-
ca B IMHUH [IEPBUIHOH epepaboTku mpHa-nonryHna // Ceabcrkoxossiicmeennvle mawunvl u mexnonoeuu. 2023. T. 17.
N3. C. 43-47. DOI 10.22314/2073-7599-2023-17-3-43-47. EDN TBWNPO.
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Abstract. This paper investigates the utilization of an oscillatory-type working body for the stripping process within the primary
fiber flax processing line. It also introduces the equation governing the movement of this working body, thereby enabling the
determination of the fundamental geometric parameters of the mechanism. (Research purpose) To develop the technology for fiber
flax stripping at a flax mill using the proposed comb-type device, and to examine the parameters and modes of its functionality.
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(Materials and methods) A testing model was designed for a stripping machine, enabling an exploration of the flax combing
process within the factory. The limitations of the parameters under investigation were identified. Furthermore, a theoretical model
was formulated to calculate the performance of the stripper. (Results and discussion) The operation kinematic mode, stripping
cleanliness, and seed losses during the stripping process are determined through theoretical analysis. It is discovered that the
quality of stripping is influenced by the thickness of the flax ribbon. Specifically, an increase in the flax straw's thickness results
in the clogging of the stripping device, subsequently leading to the formation of tangles and entanglements on the working body.
On the other hand, insufficient thickness of the flax ribbon leads to significant damage to the stems. The limits for the thickness
of the flax ribbon are established considering both the potential minimum and maximum yields: the lower limit being 0.01 meters
and the upper limit set at 0.05 meters. The application of the factory's stripping technology is expected to ensure a 10 percent
reduction in seed losses and an additional 6 percent reduction in production costs. (Conclusions) Theoretical justification for the
parameters and operational modes of the stripper in the flax processing line, along with its design, is provided. The feed speed of
the flax ribbon is configured to range between 1.0 and 1.5 meters per second, while the rotation frequency of the working body
varies from 2.2 to 3.0 revolutions per second.

Keywords: fiber flax, comb-type stripper, seeds, flax ribbon, primary processing line.
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T COBEPLICHCTBA TEXHOJIOTMYECKOT0 IIPOoLecca OT-

JICJICHHS] CEMCHHOM YaCTH ypOosKas 3aBUCSIT ITOTE-

PH CEMSH U COJIOMBI, BBIXOJ] M KAa4eCTBO BOJIOK-
Ha, COCTaB BOPOXa, TPYAO0EMKOCTh 1 3HEPIrOEMKOCTb I1e-
pepaboTku. 3agada COBEpIICHCTBOBAHUS MAITH, CO3/1a-
HHUS HOBBIX PabOYMX OPraHOB JJISl 0Yeca U BBIJEICHUS
KOpOOOYEK M CEMSTH JTbHA-ONTYHIA SBISIETCS aKTyallb-
Hoi. OIHAKO ee pealu3alus CAePKUBACTCS OTCYTCTBH-
€M HayYHO 00OOCHOBAHHBIX KOHCTPYKTOPCKUX H TEXHO-
morudeckux pemienui [1-3].

LIEnb uccnenoBAHUS. PaspaGoTars TEXHOJIOTHIO 0Ye-
ca JIbHA-IONTYHIIA B TUHUH IEPBHIHON MepepaboTKH ¢
MPUMEHEHUEM YCTPOUCTBA KOJIEOATEIbHOTO TUIIA, U3Y-
YUTH MMApaMEeTPHI U PEXUMBI oniepanuu. [lanaas TexHo-
JIOTHsI TO3BOJIMT: CHU3UTH MMOTEPH CEMSTH, OTXOJ CTeONei
B IIyTaHUHY; OCYILIECTBUTH OYEC CEMSH B 3aBOJICKUX yC-
JIOBUSIX; COKPATUTh 3aTPaThl Tpyaa [4].

MATEPUANBI U METOABI. PazpaboTanu 3KCIiepUMEH-
TaJBHYIO YCTAHOBKY C OYECHIBAIONINM yCTPOHCTBOM KO-
nebaTenbHOro TUNA (puc. I) B IMHUU NEPBUYHOM nepepa-
0otku ibHA Van Dommele [5]. B coctaB ycTpoiicTBa BX0- e
IIT JICHTOYHO-TUCKOBBIN 32)KHMHOU TPAHCIIOPTEP U all- 3 L i
napat rpeOHeBOro THIA AJA OTAEICHUS CEMEHHBIX KOPO-
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0ouek oT cTebell. Pabounm opranom anmnapara sSBiseTcs
rpebenka / ¢ 3y04aTol MOBEPXHOCTHIO HHI)KHEH 4acTH,
IPHUBOAMMASA B ABH)KCHHE C TOMOIIBI0 KPUBOIIHUITHOTO
npuBoJa 2 M CBOOOIHO BPAIIAIOMIETOCs SKCICHTPHKA 3.
Jlenra npHa 4, puKcHpyemMas peMHEM 5 3a)KUMHOTO
TPaHCIIOpTepa 1 0OPE3NHECHHBIM TUCKOM 6, TOCTYTIAET B
30HY OYeChIBaHHs I'peOCHKON / BEpXyLIEYHOM YacTH CTe-
Outeli ¢ ceMeHHBIMU KopoOoukamu. [lox neiicTBueM cu-
JIBI OTPBIBA KOPOOOUYEK P HapyIIaroTCS MEXaHUYeCKHUe
CBSI3U MEXAY CTCOISIMH, 33 CUET 3TOTO U TPEHUS C 3yObs-
MU I'peOeHKH CIIoi cTebielt YaCTHYHO BHIpaBHUBAETCS.
PE3YNbTATBI M OBCYXXAEHME. TeopeTHYeCKH onpesie-
JATH KUHEMAaTHYeCKUH PeXXUM W IapaMeTpsl paboThI
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Puc. 1. Cxema ouecvisarougezo ycmpoiicmea: 1 — pabouuii opean;
2 — KpugowuUnHwlll npueoo; 3 — IKCYeHMpux,; 4 — ienma ivHa; 5 —
PeMeHb 3aACUMHO20 mpancnopmepa; 6 — 06pe3uHenHblil OUCK,
7 — 1IenmoyHblLl mpancnopmep

Fig. 1. Diagram of the stripping device: 1 —working body; 2 — crank
drive; 3 — eccentric; 4 — flax ribbon; 5 —clamping conveyor belt;
6 — rubber-coated disc; 7 — belt conveyor

rpeOHeBOro ycTpoiicTBa, YUCTOTYy oveca. KauecTBo u
MOJTHOTA OT/ICTICHH S KOPOOOUEK U CEMSTH 3aBUCST OT Tpa-
EKTOPHUH, CKOPOCTH M YCKOPCHHUSI IBHKCHHSI JICHTHI HEO-
yeCaHHOU JIBHOTPECTHI IPU €€ NICPEMCIICHU N 3a’)KUMHBIM
TPAaHCTIOPTEPOM K OUECHIBAIOIIEMY ammaparty [6].
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Puc. 2. Kunemamuueckas cxema o4ecuiéaiowje2o ycmpoucmed
KonebamenbHo20 muna
Fig. 2. Kinematic diagram of the oscillating stripper

Ha pucynxe 2 npencrasnena pacueTHas cXxema oue-
CBIBAIOIIET0 YCTPOICcTBA KOJIe0aTeIbHOro THIIA IS JIH-
HUU NepBUYHON nepepaboTku nbHa Van Dommele [7-9].

['pebenka pacmosnokeHa B KOHIIE aTyHa A B B TOUke
D. JIBnxkeHue Touku D 3aBUCUT OT TEOMETPUYECKUX Ta-
paMeTpOB OUYECHIBAIONIETO ycTpoiicTBa. O0mas Touka A
kpusomnna OA u maryHa AB Bpamaercs BOKpyr ocu O
CUMMETPHUYHO 10 OKPYKHOCTH paaunyca R ¢ MOCTOSTHHOU
YIJIOBOM CKOPOCTHIO (. OTHOCUTENBHO OCH KOOPAMHAT,
npoxosien yepes Touky O, ypaBHEHHE JBUKEHUS TOY-
KU A UMeeT BUL:

Xa(t) =0A-cos ¢

{YA(t) = 0A-sin ¢, M
rne OA — [iauHa KPUBOIINIIA, M,

@ — yron noBopota kpupomumna OA4 BokpyT Touku O,

rpax;
{ — BpeMsI IBHIKEHUS, C.
@ = wop "t @)

YpaBHEHUE NBUKEHUS TOYKU B:
Xg(t) = CB-cosy — 1y, 3
Yg(t) =1, —CB -siny, @

rae CB — nyirHa KOpoMBICTa, M;

y— yTOJI HIOBOPOTa KopoMmBbIciia CB OTHOCHTENBHO TOU-
ku C, rpan;

[} u I, — cOOTBETCTBEHHO I'OPHU30HTAIBLHOE H BEPTH-
KaJbHOE paccTosHue Mexay onopamu Cu O, M.

Y = wcep 'L, @)

TJIe, Wcp — YTII0BAs CKOPOCTH KOPOMBICTA, C
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[TaTtyn BD sBIsS€TCS KECTKUM CTEPKHEM, IIOATOMY
KOOPIWHATHI TOUKH D 3aBUCAT OT KOOPAMHAT MOJI0KEHHU
ToueK A 1 B. C y4eTOM 3THX TOYEK KOOPIIUHATHI TOUYKH D:

Xp(t) = (BA+ AD) - X,(t) — AD - Xp(t)

{YD(t) = (BA—AD) - Y,(t) — AD - Yp(t)’

a ypaBHEHUE JABIMIKEHUS TOUYKH D UMEeT BHI:
Xp(t)=(BA+AD) - 0A-cos 9—AD-CB-cosy—1
{Yn(t) =(BA-AD)-0A - sin ,—AD:l,— CB - siny’

CKOpOCTb U yCKOpEHHUE TOYKH D —3TO COOTBETCTBEH-
HO II€pBasi U BTOpasi NIpOU3BOAHBIC JIBUKCHU S 110 BPEMEC-
Hu [10-12].

AHaIM3UPYys MEXaHU3M KOJIeOaTeTbHOr0 THIIA, MOX-
HO OTMETHTB, YTO B JII0OOM ITOJIOKEHNHN a0CONIOTHAS CKO-
poCTh pabouero opraHa He IPEBHIIIAET KPUTUUECKYIO
ckopocThb (17-28 M/c) ynapa mo macce, Ipu KOTOpOH Ha-
yuHaeTcs paspyueHue ceMsH [13-16]. ITockonbky cinoii
JICHTHI JIbHA ¥ cTE0IU TPOTACKUBAIOTCS MEXAY 3yObsIMHU
OYeCHIBAIONICH I'PeOCHKH, TO TPOIIECC OTPHIBA M BEIIEIIE-
HUS CEMEHHBIX KOPOOOUEK, B OTIIMYUE OT yPABHEHUN KH-
HETHKHU, UIMEET UMITYJIbCHBII XapaKTep MpH HEIPEPHIB-
HOM JIBIDKCHHH JICHTHI B KaMepe oveca.

[IpenmyiecTBa mpeagaraeMoro ycTpoicTBa B TMHHIO
Van Dommele 3akirouaercs B pa3paboTke Oojiee coBep-
HIEHHOT'O OYECHIBAOIIET0 OpraHa (TpeOeHK ), YTO MO3BO-
JUT CHU3UTH TIOTEPH CEMSTH JIbHA U TIOBPEXK ICHHUE CEMSTH.
[IpenBaputenbHbIe, ONPEACICHHBIC B 3aBOACKHUX YCIOBH-
AX, FPAHUIBI U3y9aEMBIX TAPaMETPOB OyIyT yTOUHEHBI
[P OKOHYATEIHHOH IIPOU3BOJCTBEHHOH alipoOaIiy TeX-
HOJIOTHYECKOT0 TIpolecca.

BbiBoAbl. Pe3ynbrarh Heclie10BaH s [IO3BOJISIOT CBSI-
3aTh KOHCTPYKTUBHBIE TApaMeTPbl 04ECHIBAIOLIETO YCTPOii-
CTBa KOJICOATEIHHOTO THIIA C KHHEMAaTHIEeCKUMH apa-
METpaMHy IBH)KEHUS €r0 OCHOBHBIX JJIEMEHTOB H MOT'YT
6I>ITI) HCTIOJIb30BAaHbI IPU OKCIICPUMEHTAJIbHBIX paGOTax
U IPOCKTHPOBAHUH YCTPOICTBA.

YcTaHOBIIEHBI TPaHUIIBI TAPAMETPOB OYECHIBAIOLIETO
YCTPONCTBA JUIsSI TWHUU TICPBUYHON MEPepadOTKH JIbHA:
CKOPOCTH IMOJauH JICHTHI JibHA OT 1,0 10 1,5 M/c, yactoTra
BpamieHus pabodero oprana ot 2,2 10 3,0 ¢ . JansHeii-
Iee HaIpaBJICHHUE YCOBEPIICHCTBOBAHUS YCTPOUCTBA OY-
JIeT 3aKJI0YaThCsl B MOAOOPE pallHOHAJBHBIX PEKHMOB
paboTEHL.

®)

Paboma evinoanena npu nodoepacke Munobpuayxu
Poccuu 6 pamkax I'ocyoapcmeennoeo 3adanus @I'BHY
QHL] JIK (Ne FGSS-2022-0005).
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