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ObecneueHue TbHOBOOUECKUX XO3AUCIE CEMEHAMU 8bICOKUX NOCEBHBIX KOHOUYUL PAIOHUPOBAHHBIX COPMOS, KOmMopble Hauboiee
NOJIHO coomeemcme)ytom NnO4Y6eHHO-KAUMAMUYECKUM YCI06UAM pecny6ﬂu1<u, npuo6pemaiom 0606_)/10 3navumocmo. Ilo npuvyuHe HUu3-
KOl 6cxoacecmut U ypoofcaﬁnocmu JIbHOCEMAH NPAKMU4YEeCKU 8ce JibHoceruue xo3saucmea SblHyOfCOGHbZ npous@ot)umb npueodele ons
noceea cemeHda. HECMomp}l Ha mo, 4¥mo OCHOGHOU mexHono2uell noJjlydyeHue nocesHoco mamepuania Aejislemcs KOM6a12H0661}Z, PpUucku
nomepu ypooaicas us-3a He6ﬂaeonpuﬂmnblx NO200HbIX ycxzoem? ebmyofcbaiom UBBLICKUBAMb OONOJHUMETbHbLE pesepesvl noiy4erus ce-
MEHHO2CO0 Mamepudaid. OOHUM U3 maxux pes3epeos moarcem cmamo BblOCICHUEe CeMSIH JIbHA U3 JIbHOmMpecmbsl 6 npoyecce odveca (06.71/!0—
Jloma) 6 JIUHUU nepeulmod nepepa60mku JIbHA. OCHOGOFZOJZ(IZ[UOWHM MEXHONI0CUHECKUM NPOYECCOM NOJIYHYEHUsL CEMAH A6JI1emcst npo-
yecc obmonoma. Om YPOBHS €20 co6epULeHCcmeda, 3a6Uucum 6ElUYUHA ypootcast, pasmep nomepb, Ka4vecmeo ﬂbHonpodykuuu.

C yenvro nonyuenus cemsan 6 aunuu nepsuynoi nepepabomxu ¢ YO BI'CXA paspabomano obmonauusaiouee yCmpoucmeo coye-
maroujee KOMOUHUPOBAHHOE OYecblgaroujee-naWUIbHOe 8030eliCmaue 2NACMUYHO20 pabouezo opeana (buya) npu 83aumooelucmeuy
C BepXYULEYHOLl YACMbIO JIeHMbl IbHA HAX00AWelcs 8 pabouem (MOIOMUNLHOM) 3a30pe (MexHcOy cenapupyroujell peulemKkou u 31a-
cmuunbiyM 3y6uameim ouyom). Om npasuibHO 6bICMABIEHHO20 MOIOMUTLHO20 3A30Pa MeHCOy OUUOM U 0eKOU 3a8UCUm He MOAbKO
NOAHOMA OMOCICHUSL CEMEHHOU Yacmu om cme@zeﬁ, HO CmeneHb mpasmupoeatusl CeMsAH 1bHd, d 3HAYUN U 603MOHCHOCMb NPpUMEHe-
HUs UX 6 Kavecmee noCesHo2o mamepuaid.

B cmampve NOJIY4YeHbl anaiumuldeckast 3a8UCUMOCntb no360Jisliowast onpe()ejlumb npe()eﬂbﬁyio GENUYUHY corcamusi CeMeHHOU Kopo-
bouku JIbHA, C MOYKU 3PEHUSL HEMPABMUPOBAHUSL CEMH Haxodﬂmuxcz 6 HeZZ, U AHAIUMUYECKdsl 3a6UCUMOCTb OIS onpedeﬂeﬂuﬂ MU-
HUMANbHO20 3HAYEHUSI MOJIOMULHO20 3a30pa Mexcoy buyom u dexotl paspabomannozo ¢ YO BI'CXA obmonauusarowezo ycmpoii-
cmea ¢ 371acnuy4Hbl pa6011uM OpcaHoOM 6 JIUHUU nep@ulmozi nepepa6omku JIbHA. YCmaHOBJIEHO, YmMo MOJIOMUIbHbLU 3a3op 3aeucum om
ouamempa ceMeHHOU KOpoOOUKU bHA, KOTUYeCmea ceMaH 8 Kopobouke u ux pasmepos. Paspabomana memoouxa onpedeienus ge-
JAUYUHBL MUHUMATIbHO20 3a30pa /M@chay OUYOM U 0EKOU UCX0O0S U3 YCioeusl Hempaemuposanus CeMAH.

Knrwuesnvie cnosa: JIEH, 06M0ﬂalm8aiou;ee ycmpoﬁcmeo, K0p0601tk'u JIbHA, MONOMUNLHBIL 34a30p, cemenda JjibHa, obvem Mmamepua-
J1a, buy, dexa.

Providing flax-growing farms with seeds of zoned varieties with high sowing standards, which most fully correspond to the soil
and climatic conditions of the republic, is of particular importance. Due to the low germination and yield of flaxseeds, almost all
flax-sowing farms are forced to produce seeds suitable for sowing. Despite the fact that the main technology for obtaining seed mate-
rial is a combine harvester, the risks of crop loss due to adverse weather conditions force us to seek additional reserves for obtaining
seed material. One of such reserves can be the separation of flax seeds from flax straw in the process of stripping (threshing) in the
line of primary flax processing. The fundamental technological process for obtaining seeds is the threshing process. The size of the
harvest, the size of losses, the quality of flax products depend on the level of its perfection.

In order to obtain seeds in the primary processing line, a threshing device has been developed at BSAA that combines the com-
bined stripping and flattening effect of an elastic working body (bar) when interacting with the top part of the flax tape located in the
working (threshing) gap (between the separating grate and the elastic toothed bar). Not only the completeness of the separation of
the seed part from the stems, but the degree of injury to the flax seeds, and hence the possibility of using them as a seed depends on
the correctly set threshing gap between the bar and the deck.

The article obtained an analytical dependence that allows to determine the limiting value of compression of a flax seed pod, from
the point of view of non-injury to the seeds located in it, and an analytical dependence to determine the minimum value of the thresh-
ing gap between the bar and the deck of a threshing device with an elastic working body in the primary flax processing line devel-
oped at the Belarusian State Agricultural Academy. It has been established that the threshing gap depends on the diameter of the flax
seed pod, the number of seeds in the pod and their size. A technique has been developed for determining the minimum gap between
the bar and the deck based on the condition of seed non-injury.

Key words: flax, threshing device, flax bolls, threshing gap, flax seeds, material volume, bar, deck.

Beenenue

B ycnoBusix MHTEHCH(UKAINN CETbCKOXO35MCTBEHHOTO MPOM3BOJACTBA 0COO0YIO0 3HAYMMOCTh IpHoOpeTa-
eT o0ecrevYeHne X03HCTB BBICOKO KOHANLMOHHBIMU CEMEHAMH PaHOHUPOBAHHBIX COPTOB, KOTOpPhIE HANOO-
Jiee TI0JTHO COOTBETCTBYIOT MOYBEHHO-KIIMMATHYECKUM YCIOBHIM pectyOnuk [1].

ITo npuumHEe HU3KOW BCXOXKECTU U YPO’KAUHOCTH JILHOCEMSIH IPAKTUYECKHU BCE JIBHOCEIOUIUE XO03UCTBA
BBIHYKJICHBI [IPOU3BOIUTH TIPUTOHBIE JUT 1oceBa ceMena [1, 2]. Jlns atoro yoopKy jbpHa HEOOXOAMMO TPO-
BOJIUTH B (pa3e >KeNTOH CIEJIOCTH, KOTAa OCHOBHAs Macca CeMsIH MOJHOCThIO co3peeT. Kpome Toro, Biax-
HOCTh CEMEHHBIX KOpOoOOYEK B (pa3e JKENTOW CIENOCTH MPUMEPHO B JIBa pa3a HIDKE, YeM B paHHEU JKEeNITOH,
CTPEMIICHHE YMEHBIIUThH 3aTPaThl TOILUIMBA HA CYILIKY BOPOXa TAKXKE BBIHY)KJIAET CABUraTb TEXHOJOTHUIO
KoMOaiiHOBO# yOOpKH JIbHA Ha OoJiee Mo3IHUE CPOKH. BMecTe ¢ TeM, BOSHUKAIOT PUCKU MOTEPU YacTH ypo-

»Kasi CBA3aHHBIE ¢ MOTOAHBIMU ycnoBusMu [3]. I XoTs mociieHne HECKOIBKO JIET TIOro/ia CIIoco0CTBOBAIA
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MPOBEICHUIO YOOPOUHBIX paboT, OMBIT MPEABIIYIUX JIET ITOKA3al, YTO MPUMEHEHHE OJHOW TEXHOJOTHH
yOOpKH TPO3MT CYIIECTBEHHOU MOTepel ypoxkas [4, 5]. B Takom ciydae OHUM U3 PE3ePBOB TMOIYUYCHUS J10-
MOJIHUTEIILHOTO CEMEHHOTO MaTepuayia MPUTrOJHOTO JJIs IOCEBAa MOXKET CTAaTh BBIJCJICHUE €ro U3 JIbHO-
TpeCTHI B poliecce odeca (00MoJI0Ta) B IMHUK EPBUYHON epepabOTKH JIbHA.

OCHOBOTIOJIATAONIUM TEXHOJIOTHIECKIM TIPOIIECCOM TOMYUYEHHs] CEMSH SIBISETCS MPOIeCC OTACICHIHS
CEMEHHOHN YacTH ypo’Kas JIbHa-JIOoNTyHna ot crebsneir. OT ypoBHS €ro COBEpIICHCTBA, 3aBUCHUT BEIHYHHA
yposKasi, pa3Mep HOTepb, KAYECTBO JIBHOIPOAYKIIUH, TPYJOEMKOCTh ¥ SHEPrOEMKOCTh CYIIKH M 00pabOTKH
npHOBOpOXa [1].

[To 3aBoacKOM TEXHOJIOTHH YOOPKH W MEPBUYHON NepepaOOTKH JIbHA-AO0NTYHIIAa 0OMOJIOT (04ec) KopoOo-
4eKk co CcTeOJell JIbHAa OCYIISCTBISETCS B JIMHUSAX IMEPBUYHON mepepaboTku npHa Van Dommele wnm
Depoortere [2, 6, 7].

B 1iemsx moBBITIICHUS KauecTBa OTACICHHIS] CEMEHHOM YacTH OT CTeOJIeH B JTMHUM IIEPBUYHOMN TepepadoT-
ku B YO BI'CXA pazpabotano oOMonadymBaroliee ycTpoiicTBo, coueTaroniee KOMOMHUPOBaHHOE OYeChIBa-
OIIEe-TLTIONIMILHOS BO3JICHCTBHE IACTUYHOTO paboyero opraHa (0uva) mpu B3aMMOCHCTBUU C BEPXYIICY-
HOW 9acThIO JICHTHI JIbHA HaXOMAIIEHCS B paboueM (MOJOTHIIBHOM) 3a30pe (MEeXIy CemapupyroIIen perrer-
KO | 37acTHYHBIM 3y04ateiM Oudom) [8, 9, 10, 11]. OT npaBUIbHO BBICTABICHHOTO MOJOTHJIBHOTO 3a30pa
MEX1y OMYOM U JICKOM 3aBUCUT HE TOJBKO ITOJIHOTA OT/ACICHHSI CEMEHHOM 4acTh OT CTeOJICH, HO U CTEIEeHb
TPaBMHUPOBAHISI CEMSH JIbHA, 4 3HAYUT U BO3MOXKHOCTH IIPUMEHEHHSI X B KAUECTBE MIOCEBHOTO MaTepHaa.

Takum 00pa3om, HETbI0 UCCIEAOBAHUH SBISIETCS 0OOCHOBAHHWE MOJIOTHIILHOTO 3a30pa MEXIy OWYoM U
JICKOM 0OMOJIAYMBAIOIIETO YCTPOUCTBA JIMHUU TIEPBUYHON MEepepabOTKH JbHA ¢ yU4ETOM MOP(HOIOTHIECKIX
0COOCHHOCTEH KOPOOOUEK U CEMSIH JIbHA.

OcHoBHasl YacTh

Jlyis 000CHOBaHHMS 3a30pa MEXJy OMYOM M JICKOH BOCIIOJIB3YyEeMCsl CBEJCHHUSAMH M3 OHOJOrHM O (opme,
COCTaBE U CTPYKTYpE CEMEHHBIX KOpOOOYEK JIbHA U €€ CeMEHaXx.

UzBectro [12, 13], uro cemeHHas KOpoOOUYKa JIbHA MPEACTABISAET COOOW IMAPOBHUAHYIO MEIKYI0 KOPO-
604Ky (puc. 1, a) nmuaHO# 6,1...8,3 MM, mupuHOi 5,7...6,8 MM. OHa naturaesgHas. Kaxmoe rae3mno pasme-
JICHO HETOJTHON TeperopoAKOH o ABa MOIYTHE3/1a, COEpKAIIUX 0 0OTHOMY ceMeHH. [loaToMy B ceMeHHOH
KOpPOOOYKe JhbHa OOBIYHO HAXOIUTCS JIO JECATH CeMsH. YcTaHoBieHO [12, 13], uTo B MpPOM3BOJICTBEHHBIX
MOCEBaxX YHCIIO HOPMAILHO Pa3BUTHIX ceMsH Konebnetrcs oT 6 jgo 10 mT.

6)
Puc. 1. O6ocHOBaHHE MOJIENH JIBHSIHOTO CeMsl: @ — OOIIMI BUJ U TIPOIOJIbHBIN pa3pe3 CEMEHHON KOpOOOUKH JIbHA,
6 — o01IMid BU, TPOJOJBHBIA pa3pe3 v MOMePeUHbIe CPe3bl CEMSH Yepe3 3apOIbIILl; 6 — MOJIENb JbHSIHOTO CeMs

B cBOO ouepesb JIBHAHOE CeMsI MMEET OBaIbHYIO (DOPMY C HECKOJBKO CYXKEHBIM M CJIETKa M30THYTHIM
HOCHKOM (puc. 1, 6).

PasMepbl IbHAHOTO ceMst U3MEHSIIOTCS B clenyromux npenenax [12, 13]: qnmuna — 3,2...4,8 MM, muprHa —
1,5...2,2 mm, Tommuaa — 0,5...1,2 Mm.

C y4eToM BBIIICTIPUBEICHHBIX CBEJCHHI 0 KOPOOOUKE JIbHA U €€ CEMEHaX, 33Ja4y ONpeeIICHUS TPaHuUI]
BapbUPOBAHU 3a30pa BEXKIy OMUOM U JCKOW CBEIEM K OIIEHKE MpeAeIbHON BO3MOKHON BEITUYUHBI CIKATHUS
KOpPOOOYKH JIbHA ¢ YIETOM IIAJISAIIETO BO3CHCTBUS HA CYMMapHBIN 00BEM CEMSH B HEH.

JIJ1st 3TOTO MPEACTaBUM CEMEHHYIO KOPOOOUKY JbHA B BHE TEJNa MIapOBUAHOM (HOPMEI ¢ ramMeTpoM dy, a
JMBHSHOE CeMs, KaK MIMHIPUYECKOE TEJIO0 TONIIUHOW ¢, C 3IUIMIICOM B OCHOBAaHWU WM OOJIBIIEH OCBIO @ U
MmeHbIeit — b (puc. 1, 6).

Torma ypaBHEHHE CEMEHH MOKET OBITH 3aITMCAHO B BHJIC:
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X .
a’> b (1)
0<z<c,
rae a = A2 — 6onbInas Moxyoch OCHOBAHUS CEMEHH, M; b = B/2 — MeHbI11as1 MOJIyOoCh OCHOBAaHHSI CEMCHH,
M; ¢ — TOIILKHA CEMEHH, M.
C yugerom (1) oObeM cemeHH MOKHO OIEHHUTH 10 (hopmyre:

Vv, =4'ij'\/a2—x2dx. 2)
0

HpeI{HOJ’IO)KI/IM, YTO TaKHuX CCMsH B KOpO60‘IKC JbHA N¢ MTYK. Torma CyMMapHI;IfI 06’LCM, 3aHUMAaeMbIl B
KOpO60‘IKC CEMCHaMH, MOXKHO HalTH U3 BBIPAXKCHUA:

V. o =V. N, 3

.00
rzae Ne — KOJIMYECTBO CEMSIH B KOPOOOUKe JIbHA, IIT.

[Tockonbky cemeHa JIbHA BHYTPHU KOPOOOUKH OpUEHTHPOBAHbI BEPTUKAIBHO 10 JJIMHE, PACIONAraloTcs y
MPOIOJILHON OCH KOpPOOOYKH U B LIEIOM BITMCHIBAIOTCS B HEKOTOPYIO cdepy. Toraa ¢ HEKOTOPHIM JIOMyIiie-
HUEM CYMMapHOE COICPKUMOE CEMSIH B KOPOOOUKe JIbHA MOKHO MPECTaBUTh B BUJIE IIapa ¢ 00bEMOM, KO-
TOPBII MOXKET OBITH BRIYHCIICH IO PopMyIIe:

Vc.o61u = § : .00y * (4)

Bripazus u3 (4) paguyc Takoro mapa, moiayduM:

R =

C.0011

®)

Torna B kauecTBe NpenebHON BO3MOXKHOM BETTMUUHBI CKaTHs KOPOOOUYKH JIbHA, C TOUKHU 3PEHUs HETPaB-
MHUPYEMOCTHU CEMSIH MOKHO IPUHSTD.

AKZ = dK - 2 : Rc.oém ' (6)

C yueroM (6) MEHUMATBHBIN 3230p MEXIY OMYOM U JIEKOH OIIPEIEIIM IO 3aBUCHMOCTH:

Amin = dK —(dl( _2. Rc4o61u) '
Amin = 2 : Rc.o6m : (7)

[IponemoHCTpHUpYyeM MpuUMep pacdera OnpeesieHus MUHUMAIBHOTO JIOITYCTHMOTO 3a30pa MEXAy OndoM
U JIeKoi B MatemaTryeckoM rmakete MathCad (puc. 2).

[penmnonoxum, 4To AUAMETP CEMEHHOW KOPOOOYKH JIbHA, HAXOJSIIEHCS B MOJIOTHIIEHOM 3a30p€ MEXIY
oudom u nexoi 0 = 0,007 M, a pasmepsl cemsin: maauHa 4 = 0,0046 M, mmpuna B = 0,002 M, BbicoTa
C=0,0011 m.

IIpu 310M, 10 popmyte (2) 06beM ogHOro ceMenu cocTaBut Ve = 7,948-10° M3, a cymmapHsIii 06beM ce-
MSH B KOpOOOYKE JIbHA TPU CpPEeJHEM KOJIMYECTBE CEeMsSH B Hei N. =8 miT. cornacHo (3) COCTaBUT
Vc.06Lu = 6,359 10-8 M3.

Torna paanyc, mapa odmero oobeMa ceMsiH B KopoOouke:

oo = 8| =2,476-107 , .
‘ 4 314

[IpenenpHas BO3MOXKHAS BEMMYMHA CKATHS KOPOOOUKH JIbHA, COTTIACHO 3aBUCUMOCTH (6), COCTABUT:
A, =0,007-2-2,476-10° =2,048-10"° m.
MuHUMAaTBHBINA 3a30p MEXAy OWYOM U IeKOH COTJIaCHO 3aBUCHUMOCTH (7) COCTABHT:
Ayin=2- 2,476-10° =4,952-10"° .
VY4uuTeIBas, 4TO JUIMHA CEMEHH, IpUHATOrO B pacueTax 4 = 0,0046 M, MEHbIIIE€ TOJTYYEHHOTO B PE3yIbTATE
pacdera MUHMUMaIbHOTO 3a30pa Amin=0,0049 M, TO ero moBpexAeHNE UCKIIIOUEHO.
Pesynbrarel Mosenu (7) ¢ yueTom 3aBUCHMOCTEl (2—5) MO3BOJISAIOT, UCXOs M3 pa3MepoB KOpoOOUeK U

CEeMSH JIbHA, OMNPEENUTh MHUHMMAJIBHBIA JOMYCTUMBIA 3a30p MEXAy OWYOM W JEKOW U3 YCIIOBHUS
HETPaBMUPOBAHUS CEMSH JIbHA.
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CEemMA NeHE PACCMOTRPWMM E3K UHAUHARpKHYECKDE TEND © 3aNAMACOM B CEYEHHH

-3
& = 48-10 BoneWan ook CEMEHWA OCHOEAHWA, M.
3

E =210 MEHELLAA OCk CEMEHWA OCHOBAHWA, M.
-3
C=11-10 TONWKMHE CEMEHW, M. A E
R W a=— h:=—=  TNOAYOCH CEMEHWA CEMEHM, M.
ne =8 KONWYECTED CEMAH, LWT. 2 2

a
o= EJ. 32 - xzdx= T226 x 10_6 nnowant CEMEHMA CEMEHM, KB, M.
a

1}
-
Vo= 4be j P =04 1070 obbem cemenu, kyB. m.
2
Veent = Weone = 6350 x 1D_§3 CYMMAPHEIR 0bEem ceman kopobouku, kyb. M.

4 Roens = ¥ YPABHEHME, M3 KOTOROTD ONPERENABTCA PAAMYC LWAPa, PAEHOMD no
—T-DCEN = VCER “

ofEemy CyMapHOMY 0fBEMY CEMAH B CEMEHHOA KOpoBOYKE NeHA
3 Veem aa7G (o3 PARMYE Wapa, pagHoro no ofBbemy cymapHomy obeemy
z. = 2476 % .
4 CEMAH B CEMEHHON KopoBouke NEHa, M.

= 0.007 AHaMeTp CEMEHHOA kopoBodkd NeHa, M

3 ApeaeneHaA BOZMOXNHAA BEENHYHHA CHETHA KDpDED\-IKH NkeHa

TOYKH ZpEHWA TPAEMWDYEMOCTH 28 CEMAH, M

de

de: -3 .

— =35=10 PEAMYC CEMEHHOA KopoBOYKM NEHE, M.
2

%‘K - Reoent= 1024 % 10

-3
Mz o= dr - 2 Reenr= 2048 = 10 NpegenbHan EO3MOKHAA BENMYUHE CHATMA KOpoBodKM NEHE, M

Amin = di - Axz= 4952 x 10_3 MHHUMANEHER 23300 MEXLY BHYOM W SRKOH, M

Puc. 2. bjok HCXOAHBIX TaHHBIX U PACUETHON YacTH B MaTeMaTHdeckoM nakere MathCad
OIpEe/IENIeHNS] MUHUMAILHOTO JOIMYCTHMOTO 3a30pa MEXIy OHYOM U JIEKOH.

3akin04eHue

ITony4deHsl aHaUTHYECKAsA 3aBUCUMOCTD MO3BOJISIONIAS ONPENETUTDh PEACIIbHYIO BETMYUHY CHKATHUS Ce-
MCHHOM KOpO60‘IKI/I JIbHA, C TOYKU 3pCHUS HECTPABMHUPOBAHUA CCMSIH HAXOAAMIUXCS B Heﬁ, N aHAJIUTHUYCCKaAa
3aBUCUMOCTDb JIsd OIPCACIICHUS MHUHUMAJIBHOI'O 3HAYCHUSA MOJIOTUIIBHOI'O 3a30pa MCKAY OHUYOM U ,Z[eKOfI
pazpabortanHoro B YO BI'CXA 00MOJIauuBaroOmEeTro YCTPOUCTBA € ANACTHYHBI padOYUM OPTaHOM B JIMHUH
MIEPBUYHON MepepaboTKU JIbHA. Y CTaHOBJIEHO, YTO MOJIOTMIIBHBIN 3a30p 3aBUCHT OT JHaMeTpa CeMEHHOH
KOpO60‘IKI/I JIbHA, KOJIMYCCTBA CCMSH B K0p060q1<e " UX pa3MepoB.

Pazpaborana MeToauka omnpe/eicHIs BEIMINHB MHHIMAIBHOTO 3a30pa MEXIy OMYOM M TEKOW HCXO.S
W3 YCJIOBUS HETPABMHUPOBAHUS CEMSIH.

AHanuTHyeckne 3aBUCUMOCTH, PACCMOTPCHHBIC B ,I[aHHOfI CTaThbeC, BOﬁHYT B OCHOBY MCTOAUKHN 000CHO-
BaHUsI 3a30pa MEKAY OMUOM U JIEKOM.
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