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V6opKa JbHA COCTOUT U3 PA/a MOCIET0BATENbHBIX TEXHOIOTHYECKHX TTPOLIECCOB: TepeOIeH s, OTACIEHIS CEMEHHBIX
KOopobouek oT cTebieit, paccTia crebieil, 00opaunBaHus cTebleil BO BpeMs BBUIEKKH, MOJ00pa UX M IIPECCOBAHUS B
KpYIHbIE YIIAKOBKH, IIOTPY3Ka U TPAHCIIOPTHPOBaHUE TaKOBOK. Oco00€ MECTO Cpeny MepeunclIeHHbIX BBILIE ONeparuii,
B 3HAYUTETHHON Mepe ONPEENIIONINX KaueCTBO MOMyYaeMoi MPOIYKINH, 3aHUMAET OT/eNeHIe CEMEHHBIX KOPOOOUYeK
ot crebieit. OnpeeneHue napaMeTpa HHTEHCMBHOCTH OTPBIBA KOPOOOUEK JIbHA MPU paboTe OUECHIBAIONIETO YCTPOUCTBA
Maino usydeHo. [lapamMeTp MHTEHCHBHOCTH OTPBIBA HE MOKA3BIBAET B IBHOM BHE €T0 3aBHCHMOCTh OT KOHCTPYKTHBHBIX
0COOEHHOCTEH U pexrMa paboThl 0YECHIBAIOIIETO YCTPOHCcTBA. PaccMoTpern 3Ty CBsi3b Ha MpuMepe rpeOHeBOT0 0UechiBa-
JOLIEro ammapara, y KoToporo 3y0bs Ha rpedHe pa3inyHble, CO CIy4aiiHO YMEHBIIAIOMIMCS [IAaroM OT Havyajia K KOHILy.
CymiecTByIOIIHE 0YECHIBAIOIINE ANIapaThl He 00eCcTIeunBAIOT KaueCTBEHHOTO odeca cTebmeii mpbHa. [loaToMy mpoBeneHs
TEOPETHUECKHE 1 IKCTIEPUMEHTAIbHbIE HCCIEN0BAHUS TPEOHEBOIO OUECHIBAIOLIETO anmnapaTa. Pazpaboransl mporpamma
¥ METO/IHKA FCCIIEJOBAHNI OUECHIBAIOIIETO amapaTa. PaccMOTpEHbI TEOPETHYECKHE OCHOBBI HHTEHCHBHOCTH O4eca Tped-
HEBBIM OYECHIBAIOIIMM armapaToM. OmnpesieneHbl GpakToOphl, BIUSIONIME Ha TIOBPEKIAEMOCTb CTeOIel: TeOMeTpHIECKUE
IapaMeTpbl 3yObeB, YUCIO OJHOBPEMEHHO paboTaloIuX rpebHel, Mocnen0BaTebHOCTh OUeca, COOTHOLIEHHE CKOPOCTei
3yObeB M 3aKUMHOTO0 TpaHcropTepa. K dhakropam, BIUAONMM Ha HHTEHCHBHOCTB 04eCa, OTHOCATCS XapaKTePUCTHKH OYe-
CBIBAEMOT'O CIIOSI, CTENEHb CO3PEBAHUS JIbHA, CPEIHEB3BEIIEHHbIE 3HAUCHHS 3D(EKTHBHOCTH OAUHOYHOTO BO3AEHCTBHSL.
B npHOYOOpOUHBIX KoMOaitHax JIK-4A u JIKB-4A ¢ moBBIEHHEM JaCTOTHI OUECHIBAIOIIETO ammapara 1o 2,87 oo/MuH n
CKOPOCTHU 32KMMHOTO TpaHcroptepa ot 1,54 no 1,58 m/c uHTeHCMBHOCTB CHI3MIACH 10 3,02 3y0./cM, a uncTOTa OYeca Io-
BBICHIIACh 10 98 mpouieHTOB. Ha OCHOBAaHMM 3TOTO CIEAYeT CUMTATh MHTEHCUBHOCTH 3,02 3y0./cM KaKk MUHUMAIBHO OMY-
CTHMYIO, ! YUCTOTA 04eca MOXET OBITH MOBBIIIEHA He OoJiee YeM Ha 2 TIPOLIEHTA.

KiroueBsie ci10Ba: TbHOYOOpOUHBI KOMOAH, TPeOHEBOI 0UECHIBAIONINIT anapar, 3yObsl, CTeOIH TbHA, CEMEHHbIE KO-
POOOUKH.

I Ins uutupoBanus: Yepuukor B.I, Pocrosiies P.A. OnpezeneHue napamMmeTpa HHTEHCUBHOCTH OTPhIBA KO-
po0bouek IpHa MpU paboTe 0YeChIBAIOIIETO YCTpocTBa // CenbCKOX0351icMEeHHble MAUUHBL U MEXHOL02UU.
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DETERMINATION OF PARAMETER OF INTENSITY OF FLAX BALLS SEPARATION
DURING COMB DESEEDER OPERATION
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Flax harvesting consists of serial technological processes: pulling, separation of seed bolls from stalks, stalks spreading
out, turning during a rest, picking up of them and baling in large packages, loading, and transportation. One of the most
important operations is seed balls separation from stalks. Determination of parameter of intensity of flex balls combing by
deseeder operation is a little studied. Parameter of intensity of a separation doesn't show clearly its dependence on design
features and an operating mode of the unit. The authors considered this relation by the example of the comb deseeder which
has different tines on a ridge with accidentally decreasing spacing towards the end. The existing deseeders do not provide
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qualitative combings of flax stalks. Therefore, theoretical and pilot researches of the ridge comb deseeder were conducted.
The program and a technique of researches of the comb deseeder were developed. The theoretical basics of intensity of
combing by the comb deseeder are covered. The various factors influence damageability of stalks: geometrical parameters
of tines, number of at the same time operating combs, sequence of combing, ratio of tines speeds and gripping conveyor.
Characteristics of a combed layer, a flax maturing level, the weight-average values of efficiency of single influence belong
to the factors influencing intensity of combing. In the flax harvesters LK-4A and LK V-4A with increase in frequency of the
comb deseeder to 2.87 rpm and speeds of the gripping conveyor from 1.54 to 1.58 meter per second the intensity decreased
up to 3.02 tine per centimeter, and combing purity increased up to 98 percent. So, intensity 3.02 tine per centimeter should
be considered as minimum admissible, and combing purity should be increased no more than by 2 percent.
Keywords: Flax harvester; Ridge comb deseeder; Tines; Flax stalks; Seed bolls.

I For citation: Chernikov V.G., Rostovtsev R.A. Determination of parameter of intensity of flax balls separation
during comb deseeder operation. Sel skokhozyaystvennye mashiny i tekhnologii. 2017; 4: 20-23. DOI 10.22314/2073-

7599-2018-11-4-20-23. (In Russian)

OOpKa JIbHA COCTOUT U3 Psiia MOCIeI0BATEIb-

HBIX TEXHOJIOTHYECKHUX IIPOIECCOB: TepeOdiie-

HUs cTeOJiel, OT/IeIeHHs] CEMEHHBIX KOPO0Oo-
4yeK OT cTebiieid, paccTuira ctebieir, obopaunBaHUs
cTebIelt BO BpeMsl BEUIEKKH, ITO00pa UX U IPeccoBa-
HHS B KPYIIHBIE YIIAKOBKHU, IOTPY3Ka U TPAHCIIOPTH-
poBaHme maxoBok. Ocob0e MECTo Cpeay MepeuncieH-
HBIX BBIIIIE ONIEPallUii, B 3HAUUTEIIBHON Mepe orpere-
JISTFOIIMX KAY€CTBO MOJTyYaeMOU ITPOIYKIIUH, 3aHUMA-
€T OTZeJIeHNE CEeMEHHBIX KOpoOouek ot cTebeit. Ompe-
JIeJIEHUE MapaMeTpa UHTEHCUBHOCTH OTPhIBA KOPOOO-
YeK JIbHA ITPU pa0OTe OYECHIBAOIIETO YCTPOICTBA Ma-
JIO U3yUYEHO.

LEnb nccnepoBAHus — ompenenerHue GakTopos,
BJIMSIFOIIIMX HA HHTEHCUBHOCTH OUeca U MOBPekKIae-
MOCTH CTeOJIeH JIbHA.

MATEPMANBI M METOABI. OTipeieieHne NHTEHCUBHO-
CTH 0Yeca U peXKMMOB COOTHOIICHHU I CKOPOCTEH 3yOheB
1 32KUMHOTO TPAHCIIOPTEPa OTHOCUTCS K ITPOIIECCY
TEOPETUYECKHX U IKCIIEPUMEHTAIBHBIX 3a]1a4.

PE3YNbTATbI M OBCYXXAEHUE. [TapaMeTp HHTEHCHB-
HOCTH OTpPBIBa M BBIBOJIA U3 CIIOSI OTOPBAHHBIX KOPO-
0OOueK He OKA3bIBAET B IBHOM BHJIE UX 3aBUCUMOCTh
OT KOHCTPYKTHUBHBIX OCOOEHHOCTEH U PEKUMOB pado-
TBhI OUECHIBAIOIIUX YCTPOUCTB. [103TOMY yCTAHOBUM B
00111eM BU/IE €T0 CBSI3b C KOJTUYECTBOM YIEITBHBIX BO3-
JICCTBUM, TO €CTh BO3AECUCTBUMN, TPUXOSIIIUXCI HA
€IMHUILY JIMHBI 0Y€ChIBAEMOT'O CJI0SI JIbHA 34 BpEMsI
OTpaboOTKH, B eT0 3¢ (HEeKTUBHOCTH (HHTCHCHBHOCTB) C
YUETOM KOHCTPYKTHBHBIX ITAPAMETPOB U PEKUMOB pa-
OOTHI 0YECHIBAIOIIHNX YCTPOMCTB [1].

PaccMoTpuM 3Ty CBsI3b Ha MpUMepe TPeOHEBOrO
OYECBHIBAIOIIETO aIlapara, y KOTOPOTo 3yOhst Ha rpeld-
HE pa3MelIeHbI CO CTYIIEHYATO YMEHbBINAFOIIMMCS 1A~
TOM OT HayaJjia K KOHILY.

IMockombky mpu odece 3yObst TpeOHEl 0YechIBato-
IIEeT0 arrapara BHEAPSIOTCS B CJIOHN U CTEOJIU ITPH IBU-
KEHUHW TPOTACKUBAIOTCS MEXIY HUMH, ITPOIIECC OT-
pbIBa U BBIJEIICHUS U3 CIIOSl CEMEHHBIX KOPOOOUeK, B
OTJIUYHE OT YPABHEHUH KUHETUKHU, UMEET UMITYJIb-
CHBIH XapaKTep MMpU HETPEPHIBHOM JIBH)KEHUH JICHTBI

JIbHA B KaMepe oueca.

3a omHy CEeKYHIy IBMXXEHUS depe3 pabodee Ipo-
CTPAHCTBO KaMephl OUeca OUYECHIBAIOIIETO arapara
CJIOW MOABEPraeTcs IMpodyecaM rpeOHSIMHU OUEChIBAIO-
mero 6apabana [2, 3]

m = Eghrh , 1)
rie Zs— 9uciio bapadbaHoB; Z; — ynciIo TpebHell Ha Oa-
pabaHe; n —4acTOTa BpallleHU I OYeChIBAOIIETO Oapa-
6aHa, MHH .

Torma unciao mpouecos 3a Bpemsi ¢ OyZeT paBHO:

= J,F;rn of i
60
rJe f — BpeMs oueca, MUH.

O4eBHTHO, YTO JUTUTEIBHOCTH OHOTO ITpoUeca Of1-
HUM rpeOHEM paBHA

@

f, =—, 3)

TJIE 71 — YUCIIO MTPOYECOB.
N3BecTHO, UTO CpenHsisl YaCTOTa PACCTAHOBKH 3Y-
ObeB Ha rpebHe paBHa [2]:

Z,

)
10°L,
rae Z, — 9ucio 3yObeB Ha TpebHe; L — ITHHA TPped-
HS, M.

Torma ynciio Bo3aeicTBUI oqHUM 3yOoM Ha 1 cMm
OYECHIBAEMOTO CJI0S 32 BPeMS OTPaOOTKH ¢, UITH yICITb-

Hoe uuciio Bo3aeicTuit (mo b.I1. MoxapoBy), pas-
HO [2]:

k, = @

L Ean
] -.i: 28 —‘ ¥ . 5
e T 80.10% L, 2
Hormyctum, uto ff - t = oy m, 6)

r1e o) — 3¢ GEeKTUBHOCTh OJHOTO MPOIECcCa OMHUM I'ped-
HEM.
ITockonbKy Ipu OTHOM TIpoliecce m = 1 u t = t,, TO
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¢ yueToM (3) numeeM:

LGl bm
A== P (7)

L]
TOrJa JEUCTBUTENBHO 5 * t = ;M.

Jlokasxem, YTO IIPU OJHOPOTHBIX BO3AEHCTBUSIX,
Korja o = const,

Srm=06-0=p-1, ®)

rae 0 — 9pPeKTUBHOCTH OTHOT'O BO3AEHCTBHSI OTHUM
3yOoM Ha 1 cM cJ10sl TbHA TIPH IIare MeXay 3yObsiMH
, = const.

N3 (8) c yueTom (5) nmeem:

5 _0 ]

L mE k. oTkyna f m - 9
§ = m roTyAAG = ©)

Ho u3 (7) Bunum, uto 6, = f - t,,, Toraa c yuetom (3)
HaXOJIUM, UYTO

Bl Bt Bt
K, mk @

", CJICA0OBATCIIbHO, ITPX OAHOPOAHBIX BO3HeﬁCTBHﬂX
S-0=p1. (10)

Torma B cooTBeTcTBUY ¢ paBeHCTBOM (10) BBIpake-
HHE TTOKa3aTelIsl YUCTOTHI 0Yeca ISl Cydast HEOTHO-
POIHBIX BO3ACUCTBUI 3yObsIMHU MOXKEM 3aITUCATh:

2HP) =t=e™ (11)

[Ipomuddepernmponas (11) mo Q u onpenenus npe-
nen mpu Q—0, moay4um:

L () =, (12)

daQ

IJie 0 — CpeTHEB3BEIIEHHOE 3HAY€HNE MHTEHCUBHOCTH
EIMHIYHOT'0 BO3AEUCTBUSI 1T TPeOHS C HEpaBHOMED-
HOM paccTaHOBKOMH 3yObeB.

CrenoBatenibHO, pu Q = 1, YTO COOTBETCTBYET U
IeJIEBOMY almapaTy, TOKa3aTelHl Hefo4eca U YUCTO-
THI 0OYeCca MOYKHO BBIPA3UTh YPABHEHUSIMU:

Ho=e?, 13)

Y =l=H ==y B =1=3 (14)
Ecnu paccMaTpuBaTh B IepBOM MPUOIUKEHUH OUEC
JIbHA KaK IETePMUHUPOBAHHYIO MEXaHMIECKYIO MO-
JIeJTh, TO ITPH ITEPBOM BO3IEHCTBUH I'PEOHS HA 3JIEMEHT
CITOsI JTHHOM 1 cM OymyT odecanbl J; CEMEHHBIX KOPOOO-
YeK OT 00IIero ux yucia xq. [Ipu BropoM — 3,= 3,(1-9,),
npu TpeTheM — I3 = 31(1-9)(1-3)) u T.a. CregoBaTennb-
HO, €CJTH TI0CIIE TIEPBOTO BO3ACUCTBHUS YNCTOTA OUeca
oynet 2, = 1-(1-9,)', mocne ABYX Bo3eiicTBHil
2,= 9, +3,(1-3), unu 3,=1-(1-3,), mocne Tpex BO3-
NEUCTBUI 93=17(1791)3 , TO TIOCJIE €MMHUYHBIX BO3CH-
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CTBHUI YUCTOTA €ro o4yeca OyIeT paBHA:
A@=1-(1-9)%=1-HZ
Torma ¢ yuetom (13) u (14) OymeM UMETB:

ey =1-(e*® =1-e* u H(Q)=e*". (15
Kaxk BHUAUM, ITOJTYUYCHO BBIPAXKCHHUEC, aHAJTOTMYHOC

(11), moaTomy paBenctBo (10) cripaBemInBO.
IIpomorapudmuponas (13), HaXoTUM, YTO

& =—InH,. (16)

TaxuM 06pa3oM, B UMITYJILCHOM IIPoOIiecce oueca
JIbHA TPEeOHEM CO CTYIIEHYATO YOBIBAFOIIIIM IIIATOM 3Y-
OBbEB CpPEIHEB3BEIIEHHOE 3HAYEHNE TEXHOIOTUYECKON
KOHCTAHTHI PABHO HATypaJIbHOMY JIOTapuhMy Helo-
oueca OT eIUHUYHOTO BO3/ICHCTBUS.

Torma BeIpaxkeHue yucToThl oueca (11) MmoxxHO Ha-
MHCAaTh B BHUJIE:

Hg)=1-e=5" (17)
C nenwto mpoBepku u3 (15) HaXOaUM, UTO
1-9(0)=(1-9)% (18)

[Mponorapudmuposas (18), Hatigem 3HaueHue Q:

lnf1 - HgN = @n(1-3,),
OTKYyHda:

ﬂ_,_1u[1-3{t2.']]_luﬂ'[ﬂ]
Infl-3,) IWH,

Ho nockonbky u3 (16) cnenyer, uro InH, = -3, To —
0 -0 =InH(Q) = In[1-3(Q)]. [ToTeHIUpYys TOCTETHEE
BBIpa)KEHHE U MTPe0Opasys ero, MoydaeMm:

() =1~&"%, yro ananornyno (11). 3Havenus H, u
OMPENEIOT IKCIEPUMEHTAIIHHO.

N3 (11) u (12) cnemyet, 9TO XapakTep MPOTCKAHUS
MpOoLECcca OUeca JIbHA ONPEAEIISIETCS CPEAHEB3BEIICH-
HBIM 3Ha4eHHEeM 3(PPEeKTUBHOCTH €IUHUYHOTO BO3-
nericTBus. UeM BoIIe 3Ta 3PpGheKTHBHOCTD, TEM ObI-
cTpee, IPU MEHBIIIEM YKCiIe BO3AeHCTBU Q, OyneT oT-
JlelleHa OT cTe0Iell 3aJaHHas YacTh CEeMEHHBIX KOPO-
0GoueK, TO €CTh JOCTUTHYTA YCTAHOBJICHHAS arPOTEX-
HUYECKUMU TPeOOBAHUSIMU TeXHOJIOoTHIecKast ahdex-
THBHOCTB ITpoIiecca — Yuctora oueca — I(Q0) (cm. pu-
CYHOK).

CremoBaTenbHO, ISt JAHHOTO Pa0OYero opraHa ¢
€ro KOHCTPYKTHUBHBIMU MapaMeTPaMu, peKUMOM pa-
OOTHI, XapaKTePUCTUKAMHU OUECHIBAEMOTO CIIOS 1 IPY-
ruMu pakTopaMu (YCIOBUSMU) CPETHEB3BEIICHHAS NH-
TEHCHBHOCTb €JMHUYHOTO BO3/IEHCTBHSA — AEHCTBH-
TEIIBHO SIBIISIETCS IMHCTBEHHON (hM3NYECKON KOHCTaH-
TOU, IPEANUCHIBAIONIEH KHUHETUKY TTpoIlecca oyeca
JIbHA.

[ToaToMy, mpu MpOYUX PABHBIX YCIOBUSIX, TOJKHO
COOJTIOMAThCS YCIIOBHE:

H )= f ™

19)
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0 1 2 3 4 0

Puc. 3asucumocmob uucmomoi oveca om o u Q (0,< 0,< 9;< )
Fig. Depending of combing cleanliness on d and Q (0,<9,<9;<d,)

N

5.0
& 0

M3 (20) cnemyeT, 4TO €CITM Y ABYX OYECHIBATOIIINX
aNmapaToB HMEET MECTO J,< d;, TO I 0OECIIeUeHUS
TOH ke 3¢ (EeKTUBHOCTH MpoIiecca (AMCTOTHI 04Yeca) y
amrapara ¢ ”HTEHCUBHOCTBIO SIMHUYHOTO BO3/IEH-
CTBHUS 0 KOJINYECTBO BO3JEHCTBHI TOTKHO OBITH Q-,
npuyem Q,> Q.

Haxonen, u3 Beipaxkenutit (13), (10) u (15) onpene-
JIMM UHTEHCUBHOCTD TIpoIiecca — f.

(20)

Ecnu
ayuanM H(Q) = H(¢). Jlorapudmupys u mpeodbpaszyst 3To
BBIpAXEHHE, HAXOIM:

)

ey H()=e", Tonmpupt=0Qno-

o2y

BbiBoabl. B 1bHOYO0pOouHBIX KOMOaiiHax JIK-4A n
JIKB-4A ¢ 1HOBBIIIIEHUEM YaCTOTHI OYECHIBAIOIIETO all-
napaTa 1o 7 = 2,87 MHH ' 1 CKOPOCTH 32KMMHOTO TPAHC-
noptrepa c V;, = 1,54 1o V,, = 1,58 M/c ”HTEHCUBHOCTH
cum3mitach 10 Q = 3,02 3y6./cM, a yucTOTa OYeca a0
98%. Ha oCHOBaHMHM 3TUX JaHHBIX, 110 MHeHUI0 B.IT. Mo-
*KapoBa, nHTeHcUBHOCTH Q = 3,02 3y0./cM cienyeT pac-
CMaTpPHUBATh KAK MUHUMAJIBHO nonyctuMyto. Ho u 3Ha-
YUTEIIFHOE MTOBBIINIEHE HHTEHCUBHOCTH Oveca Hepa-
LIMOHAJILHO, TaK KaK C €€ YBEJINUYCHHEM YUCTOTa Ove-
ca MOXeT OBITH IIOBBIIIIEHA He Ooltee yeM Ha 2%, a yBe-
JIMYEHHE YMCiIa BO3ACHCTBHI Ha CTEOIN MOXKET IIPH-
BECTH K 3HAUUTEIILHOMY POCTY HX MTOBPEKIAEMOCTH.
Kpome oTMeueHHBIX pakTOPOB, Ha TIOBPEKIAEMOCTh
cTebiell OKa3bIBAIOT BIIMSHHE IO TOH ke IpUYMHE T1a-
paMeTprI 3yObeB, YUCIIO OMTHOBPEMEHHO PabOTAIOITHX
rpebHei, mocaenoBaTeIbHOCTh 04Yeca, COOTHOIIIEHUE
CKOPOCTEH 3yOheB U 3AKMMHOTO TpaHCIIOpTepa. 3a
MPeACIbHYI0 CKOPOCTD 3yObEB IPU OUECE CBEKEBBITE-
pebIIeHHOT O JIbHA TPUHSTA CKOPOCTh 9 M/c. BnusiHue
9THX (PaKTOPOB HAMU YUTEHO ITPH KOHCTPYHPOBAHUHU
0YEChIBAIOIINX AIMIapaTOB BBIITYCKAEMbBIX MAIlIWH [4].
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