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IIpenMeToM HacTOSIMNEro HCCIEAOBAHUS SIBISCTCS aHATHTHUE-
CKO€ MOJEIUpPOBaHWE U MHOTOMEPHBIN aHaNN3 IIpoliecca paspy-
MIeHHS TIOKOB COJIOMBI OapaGaHHLIM pa3pyIIUTENeM ¢ pajuaiib-
HBIMH TalbllaMM M TOPH30HTaIbHOH oOchbio BpameHus. llems
paboThl — BLISIBIICHHE 3aKOHOMEPHOCTEH Ipoliecca pa3pyIIeHHs
TIOKOB COJIOMBI TIPH BapHaIii [€OMETPUUECKUX M KUHEMaTHIe-
CKUX TapaMeTpoB ycTpoifcTBa IJis paspymenus. 3ajadya —
OILleHKA BIMSHUS '€OMETPUUECKHUX NapaMeTpPOB, KOMIIO3UIUH H
KUHEMAaTHKY pa3pyIINTels TIOKOB Ha MOKazaTeNd ero QpyHKINOo-
HUpOBaHUs. MeToJ UccleOBaHUs — aHATUTUIECKOS MOJEIH-
poBanme. OIEHEHO BIMSHHE Ha IPOLECC pa3pyIICHHs TIOKa
COJIOMBI JJTMHBI NHajbleB, UX KOJIMYECTBA, YaCTOTHI BpAINCHHS
GapabaHa, ero pacIoJIOKEHHUS N0 OTHOIICHUIO K TIOKY, IOAA4H
TIOKOB TpaHCIOPTepoM. BLIABIEHO, KakuM o0pa3oM paccMoT-
peHHbIe (aKTOpLl M WX MapaMeTphl BAMSIOT Ha HalpaBlIcHHE U
CIIEKTp BBIOpOCa COJIOMUH ¢ NajiblieB 6apaGaHHOTO pa3pyMIHTENs
¢ y4eTOM MOMNajaHWs JCTAIMUX COJIOMHUH Ha CIEIYIOMUN sie-
MEHT cHCcTeMbl paboumx opraHoB. lIpenBapuTenbHO oOlleHeHa
paIOHAIFHOCT [TPOCTPAHCTBEHHOTO pacHoIoXKeHus OapabaH-
HOTO pa3pyIIUTeNs, €ro TeOMETPHUCCKHX WM KHHEMaTHYECKUX
napaMeTpoB Uil TEXHOJIOTHUYECKHX CBOWHCTB TIOKOB COJIOMBI H
3aJaHHOI'O WHTepBalla BapHaIli{ BEITUYMHBI NIPOU3BOJUTEIBHO-
CTH TEXHOJOTHMYECKOTO yeTpoiicTBa. BLIsBIEHO, YTO Iporecce
pa3pyleHHs TIOKa, ITIEPEMCINeHWE COJOMHUH IO TanbliaM U
TPaeKTOpHUs UX ABIKCHUS B BO3/LYIIIHOM NPOCTPAHCTBE B 3HAUH-
TeNMLHON CTENeHM 3aBUCAT OT JUIMHBI paGoueil 30HBI 3axBaTa
HajgblaMy COJIOMHH U3 TIOKA.

KniodeBble cioBa: GapaGaHHBIN pa3pymUTeNb, TIOK COJIOMBL,
mpoliecc pas3pylleHHs, MaTeMaTHdeckash MOJeNb, MOJEIHpOBa-
HUe, MHOTOMEPHBIH aHaIH3.

The research subject is an analytical modeling and multivariate
analysis of the straw wad destruction by the cutting cylinder with
radial fingers and a horizontal axis of rotation. The work objective
is the detection of regularities for straw wad destruction under the
geometric and kinematic parameter variation of the gear for wad
breaking. The research objective is the impact assessment of the
geometric parameters, composition and kinematics of the straw
wad destroyer on its performance indices. The investigative tech-
nique is an analytical modeling. The effect of the fingers length,
their number, cylinder chopper rotation velocity, its arrangement in
respect to the straw wad, straw wad conveyorized infeed on the
straw wad destruction process is estimated. It is found how the
factors considered and their parameters affect the direction and
range of the culm ejection from the drum destroyer fingers taking
into account how the flying straws hit the next element of the oper-
ative parts system. The spatial arrangement rationality of the drum
destroyer, its geometric and kinematic parameters for the pro-
cessing properties of straw bales, and the specified variability in-
terval of the performance values of the technological device is
preevaluated. It is established that the process of bale destruction,
the movement of straws on the fingers, and the trajectory of their
movement in the air, depends significantly on the operating width
of the finger gripping the straw wad.

Keywords: cutting cylinder, straw wad, destruction process, math-
ematical model, modeling, multivariate analysis
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Epmonvee FO.HU.. u op. Ilapamempuueckuii anaius yempoiicmed 0/ pazpyuieHuii miokoe coaiombl

Brenenne. [lapamerprieckuit ananms GyHKIIMOHATEHOM cXeMBI YeTpoitcTBa Juig paspyImeHus Tioka conomel (YPTC) mpecie-
JIYET psijl IpakTHiIeckux neieil. B dactHOoCTH, HEOOXO0UMO 00ECIICUUTh OIIPEJICIICHHY IO OpreHTanuio crebielt [1] u goburbest
H3MEJNBICHUS B COOTBETCTBHUH € arpoTpeboBaHWsIMA. [ 5TOTO ClleAyeT OMpeIeiuTh 3PPEKTUBHOCTE CYIMECTRYIONHX pado-
IUX OPTAHOB CENIECKOXO3SAHCTBEHHON MAITUHEL WX OOOCHOBATEH HEOOXOUMOCTh HOBHIX. 3a/1ada OMHUCHIBAEMEIX YCTPOUCTB —
peanuzarys OHOM YacTHOM TEXHOIOTHYCSCKOM olepanui WiIH MOJICHCTEMEl BAPHAHTOB, HEOOXOUMEIX JIIS BLITOTHEHUS 3a-
JIAaHHOTO TEXHOJIOTHIECKOro IIporiecca npoekrupyemoro YPTC [2].

CuCTeMHEBIH aHAN3 W TapaMeTpUISCKUil CHHTE3 OIEpallii U PEalu3yIoNero ee pabodero opraHa 3aBHUCST OT KOJIH-
9eCcTBa, KauecTBa 0OpadaTEIBAGMOTO MaTepHaia Ha IPENBIAYINeH omepanui B cUCTEME W XapaKTePUCTHK €ro IOoJa9u Ha HC-
cJeJTy eMBIi pabounii opraH (3aKOHOMEPHOCTH IOCTYIUICHUS, TIOTOKA MaTepHala o BPEMEHH, 10 IMTHPHHE).

AHanmuz yeTpoicTB JuIsl oJadu ¥ M3MeNBUeHUs cTeOreBoit Macchl [3—8], TOTHKO-3BPUCTHIESCKHM TOIXO]] TIO3BOIIST
PACCMOTpETh pa3IndHEIC BapUAaHTH [9] paspyImuTeneit TIOKOB ¢ mojiaueii Ha pabodYue OpraHkl TS OPUCHTAINH U M3MEITLUCHIUS
COIIOMUFH.

PaccMoTpuM BapHaHT BO3MOXHOTO Pa3pYIMHTEINS TIOKOB COJOMEL ¢ OJTHAM pa3pyIMHTEIeM ¢ TOPH30HTATRHEIM Oapa-
GanoM (puc. 1).
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Puc. 1. Cxema yeTpoiicTa A7 paspyIIeHUs TIOKOB COMOMBL: 1 — TpaHcHOpTep HOAAIOIMH, 2 — ToJalolee yCTPOHCTBO,
3 — paspymuTeNns TIOKa, 4 — MabIbl pa3pyIIHTes TIOKOB, 5 — TOpHU30HTAIbHBIH GapabaH; 6 — pexyImue IUCKH,
7 — HampapJLIOMUM MUTOK;, 8 — TIOK COTIOMBI

MaremaTnueckasi MoJe/Ib Mpouecca. AHAJIOTMYHO YCTPOHCTBY AU pa3pyIleHUs TIOKOB coloMbl BapuanTa Ne 1 [9] npowuc-
XOJIAT IoJlada TIoKa § TPaHCHOPTepoM | ¢ MoJaroIKMM YCTPOUCTBOM 2 M 0Ope3aHHe €T0 3aBs30K PEeKyINMMH nuckamu 6. Ha
TOPHU30HTAIBHOM OapabaHe 5 yCTaHOBIEHHI MANBIEL 4 pa3pyIIHTEINs TIOKOB 3.

IIpu Bpamenuu GapabaHa 5 ¢ HaIbIlaMK OT IIOJABAEMOTO TIOKA OTJIEISIOTCSA COJOMUHEL H OTOPACHBAaIOTCS B CTOPOHY
HaIpaBJAoINero murka 7. TakuM oOpasoM obeclieunBaeTcs paBHOMEPHAs IO IIMPHHE TIOKA IToJlada COJIOMEI Ha celapaTop-
opueHTaTop. Mrak, TopH3oHTaNBHEINA OapabaH BpalaeTcs. BClleIcTBHE TOro NIPH HEOONBINON Iofade TIOKA COIOMBI HMAbITEL
Pa3pyIIHATENA BHEAPSIOTCS B TIOK M OTPBIBAIOT OT HETO COJOMHUHEL. OHH IlepeMeInaloTcs 0 IalbllaM K X KOHI[aM B OTOpachl-
BAIOTCSI B CTOPOHY HAIPABJSOINETO IUTKA.

OrneHnM BO3MOJKHBIN CIEKTp TpacKTOpHH JUIA ABYX ciydaeB. [IepBHI: cOlOMHHA HaXOJUTCA Ha KOHIIE IaJbIEB B
MOMEHT BEIXOJIa IaJIblla U3 TIOKa. BTopoil: B 5TOM ke ION0KEHUH NalbIEB COJOMUHA HAXOJUTCS Y UX OCHOBAHMSL.

B nepBoM cilydae B BO3IYIIHOM IIPOCTPAHCTBE Iepel HAIPABISIOINAM IIIUTKOM COJIOMUHBI IIEPEMEINAIOTCA 110 HUXK-
Hell TpaeKTOpHH, BO BTOPOM — IIO BepxHel (puc. 2).
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Puc. 2. Cxema CKOpOCTeﬁ TMepeMeIICHNUs EHTPOB Mace 02 u O; HJacTUIl COJIOMUCTOTO BOPOXa IOCTIC ¢XoJa

C paJraJibHbIX NMAaJBIECB, BpalllalOmUuXcesa BOKPYTr FOpI/ISOHTaHLHOﬁ ocu O

Jomycrum, 9TO TacTHIla MaTepraia, IOCTYIMBINAs Ha HalbIbl, Oy /1T BpaIaThess BMECTE ¢ HUIMH U IIEPEMETaThes 110
UX TIOBEPXHOCTSIM.
[Tpu 3TOM Ha HacTHITY JIEHCTBYIOT:
— CHJIBI Beca 9acTUITH — mg;
— NeHTPOOEKHAs CHIIa — mre’ ;
— cuiia TpeHust — N,
— cuna Kopuonmnea — 2omés'.
Ecnu maneIs! pacnonoXeHs! painaibHo, TO YPaBHEHHE IIEPEMETCHIS TacTHI 10 MLy uMeeT B [10]:

£=1=qe"" +he™ —cosinot—docoswt, )
_g[2®f—k2 (l+f2)]' ) g[ 1 (1+ /%)~ 207 ] o % e ~
ATy (+/7) (ks —0) (e (/) -n) 0 @ (1+r7) d=mgyrt M _(D(_f””f )

Ay =0 (—f—w,l +f? ) ; f— xKoahPUTIMEHT TPeHUSI TaCTUITH O TATBITHL.

Hponuddepernuposas (1), mony4unn Beipakenue (2) L pactera ckopocT £ (J/) OTHOCHTEIBHOTO EPEMEICHU
TACTHIILI IO PaHaTbHBIM HaTbIlaM:
> Py - e .
V.=V, = =are"" +hh,e”" —cocosot+dosinot. 2)
OnpesenuM KoopuHATHL (X, Y2) M HalpaBleHne BekTopa V,, aGCOMIOTHOM CKOPOCTH JBHKEHHS IEHTpa Macc | ; co-

JIOMHACTOH 9aCTHIIBI IIpH CXOJ¢ ¢ TAJILIECB B HHKHEH 9acTH TIOKA.
I[OHYCTI/IM, HUTO KoopAuHara Yl touku C OTBeYaeT YCIIOBHUIO YCX =0 , TOUKa C KOHIIa TTaJIbIla BXOAUT B TIOK BEPTU-

KalbHO. [IpUHAB 5TH YCIOBUA, 3allUIeM opAuHaTy Y, Todku C:

Y, =5 <1+cos {arcsin {— Vr H (3)
o7
Torza yron P, onpezensomui T04ky C, HAXOAUTCS U3 BHIPAKCHIS
-Y )4
f = arcsin { hh j =arcsin {1 - —‘j 4)
Ul Ul

Koopaunaty Y, touxkn O, HalijieM U3 yCIOBHA Pa3pyINeHH HUKHEH YacTy TIOKa IIPH ero AedopManun (OIpeienT-

(6378 BKCHGPI/IMGHTaJ'H)HO).
Yrox Bl IIOBOPOTA HaJIbIa IIPpU €ro BXOAC U BLEIXOJC U3 TIOKA OIIPCACTIUTCS U3 pUC. 2:

p, =90 ~p-o, )
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e 3 HaXOoAWTCS W3 BEIpaxeHus (4).
Koopnunata X Touku O, onpeelInMTCsS M3 PHC. 2 C YIETOM YCIOBHA MHHHMAJLHOTO 3a30pa MEXIY TpacKTopHei

TaJTBICB U IIOBCPXHOCTLIO TIOJAIOMICTO TpaHcIiopTepa:
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|
X =r-sinc, (6)

r-Y

IIe G = arccos
14
1

AGCOmoTHAd CKOPOCTE €X0/1a YACTUIIE ¢ KOHIA Tanbla B Touky O, (=X, Y, ) paBHa IlepeHOCHOH CKOPOCTH IAJIBIEB B

Touky O, . YauThBagd (6), yroi 7, , OUpeJeAolni HalpaBleHre 5ToH aGCOMOTHON CKOPOCTH:

Y,

v, =c =arccos| 1——2 |, 7
K
a BelMW4rHa aOCOMOTHON CKOPOCTH:
Viy=0-1.8)

Onpenennm koopauHathl ( X, , Y;) Touku O, W HaUpaBIeHHE (YTOJX Y ) BEKTOPa abCOMIOTHON CKOPOCTH J 4acTHIILI
COJIOMHH B MOMEHT €€ CX0/Ia ¢ BPAIaIoNerocs Manblia sl CISAYIONTIX YCIOBHil:
— COJIOMHHA HaxO/NUTCs Y OCHOBaHMUS IalbIla IIPH BXO/IE Malblla B TIOK;
— Ha9aJ0 OTHOCUTEIHHOTO IIEPEMETIICHHU S COIOMIHEI 110 TaNbITy;

— BBIOpoC ¢ Ianblia B Touke O, (puc. 2).

I[J'IH OTHUX YCJ'IOBI/II‘/'I OQUCBUJIHO, YTO BCJIHUYHHA abCcoMIOTHOM CKOPOCTH HAaCTUIILI IIPU CXOJIC € ITAJIbIa B TOYKE 02 OIIpe-

v=Jzer, ©)

JICIINTCS U3 BLIpaXKCHUS

rme Vi HaxoJures u3 (2),

V.=V, =on. (10)
U3 puc. 2 09€BHTHO, UTO YTOI v , OIPEASIBIIONIIN HallpaBIeHHe a0COMIOTHON CKOPOCTH V, HAXO/UTCS U3 BRIPAXCHUM
Vv Vv
y+d=arctg—, v =arctg— -9, (11)
£ £
e
5=180" -B-ot,. (12)

3aeck [ HaxOAWTCS U3 BBIpaXKeHUH (4); BeIHUKHY f OlpeJeisdeT YCIOBHE Hadajla HepEMEIICHHs YaCTUILI OT OCHO-
BAHI [AIbIIA pajiuyca » JI0 eT0 KOHI@A 7, IPH YIJIe @-f HOBOPOTA Naibla u3 (1); BeMMIuHEL V' | V, OIpeAensires CooTBeT-
crBeHHo u3 (9) u (2).
W3 puc. 2 xoopauHatel X, , Y, Toukn O, HaXOJATCA U3 BRIPaKeHUH
X, =1 cosd, ¥; =1 (1-sind). (13)
PaccmoTpuM nepeMenieHne neHTpoB Mace O, m O; (puc. 2, 3) CONOMHUH, BEIOPOINEHHEIX ¢ HAJBIEB Pa3pyIIATEINS

TIOKa B BO3AVINHOI HEMOJBIKHOM cpene. [Ipu 9TOM ydTEM CONPOTHUBICHHE CPEIBl HEPEMEITICHUIO COTOMHUH M HEOOIBITHE
CKOPOCTH TepeMENIeHNs, MPOIOPIMOHAILHEIE IEPBOH CTENIEHH OTHOCHTEIBHBIX CKOPOCTEH CONOMEH B BO3JYINHOM cpere
(puc. 3).

Y i
Oy =Y+ Y

Q% 4/

Vﬂf :Vr A

-Y
o,

- Vrgr

Puc. 3. TpaeKTOpI/II/I JABUKCHUA ICHTPOB Macc / , H ! 3 HacTHL, COJIOMHUCTOI'O BOpOXa IOC]IC BLI6paCLIBaHI/I$I HUX ¢ KOHIOB paJUuaIbHBIX

MaJbIECB, COBCPIIAIOINX BpalCHUC BOKPYT FOpI/ISOHTaHLHOﬁ OCH, U1 PA3JIMYHBIX BCJIMYUH U — yIJjia IIOBOpOTa

HanbleB OT FOPH3OHTAIBHOM ocH paspymmuTens Tioka: o = (B+f3) (a); oo =(B+B, +©1,) (6)
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YenoBus yIila o HOBOpOTa MaJbICB B KOHCTPYKINY TAJTLICBOTO pa3pyHIiuTelid TIOKa ¢ BepTI/IKaHLHOf/'I OCBLIO Bpaliie-
HUA [9] paccMaTpuBaroOTCs 110 aHaJIOTUN € HPOHMECCOM IICPEMCIICHNUS IICHTPOB Macc COJIOMUH B BOSZ[YH_IHOf/'I cpelic:
o =(B+p),i=1;

o, =(B+B, tot),i=2;

Xoi = V:;i Cos O('0 7 (1 4)
Y.:)z' :V;i SmO('O’ (15)
rae oy (i=1)=v,; a,(@=2)=y; V,i=D)=V,; V(i=2)=V.
X B
X, ==t (1-¢") (16)
8;
Y. ‘ .
e (R (17)
8. 8 6.
J J J
3Z[GCI> d[ OHpeZ[eJ'II/ITCFI u3 BLIpa)KeHI/Iﬂ
_ 8
6=y (18)
e g = 9,8 M/c?, ¥ — CKOPOCTH BUTAHHS j-TO KOMIIOHEHTA COJTOMHUH B BO3/YIIHOM IOTOKE.
Y. Ae, X
y=| 4 &L Sy Ta 19)

= |=
e & | X 6’,2. X, -6X,

oi

HCHOJ’ILSYH BBITICUBJIOKCHHYIO MCTOJUKY pacHdeTa 1HapaMeTpoB 6apa6aHHoro paspymuresl TFOKOB COJIOMEL IIO OTICH-
KC¢ UX I'COMCTPUYCCKNX W KMHCMATUYCCKUX IIapaMCeTpOB, 3allUIICM 3aJIJaHHYIO JUITUHY [ 3axBara KOXABIM IIAJIBOCM COJIOMHH

TIOKa

1=y, 2 20)

40}

IJle CKOpOCTE V, JBHKEHMs TIOKa 3aBHCHT OT 3aJaHHOH mpomsBoaurensHocTH O YPTC, oOveMa TIOKa W, (ero JUIMHHL L, ,

IMAPHHH B, , TOIUHEL /1, , INIOTHOCTH Y, .

Wivr

T

OueByiHO, UTO Q = V, [kr/c], orcrona

A 1)
Wty

W3 BeIpakenus (21) onpenenuM BenuauHy V, | U3 BelpaxeHus (20) — o . [ sToro 3ajaauMcs BEIUIHHON /, Ipo-

HU3BOJUTCIIBHOCTBIO Q, TUCJIOM 7 PAAOB ITaJILICB. HpI/I STOM IIPUMEM BO BHUMAHWEC, YTO ITAJTLILI HE JTOJKHEI 3a0HUBaTLCS (yFOJ'I
MCKAY NalbIlaMU JTOJIKCH OLITH COJIBITIE yoiia TpeHu:A COJIOMUH 110 HaJ'II)I_[aM).

JuuHa 7| nanbnes (1o ocu O,pHc. 2) ONPEJCIUTCS U3 TPAHCLEHIECHTHOIO YPaBHEHHS:
V4
p=—1— (22)
1-sinf
rze Y, HaxonuTcA U3 BeIpaxkeHu (3).
Paguyc r 6GapabGaHa HaxXOAWTCS W3 3alaHHBEIX YCJIOBHM Havalla BEIOpOca IIEHTPa Mace COJOMHHEI (Touka (), pHC. 2)
naneleB. JlaHHBIE YCIIOBHA ONPENCIAIOTCS YITIOM ® -, IOBOPOTA Hallblla, 0OCCICUHBAOIMAM IIYyTh 7 —7 IIPOXOKICHUA [ICH-

Tpa Macc COIOMHH II0 MaJbIaM.
3anaBasch BEIUYUHON 7, U3MEHSACM JIMHY IIYTH ¥ —7 , KoopAuHaty Touku O, (ot ) H TPAGKTOPHUIO IIepeMEICHUs

IIeHTpa Mace 02 COJIOMUHEI B BO3JYIITHOM IIPOCTPAaHCTBE. LIGJ'H) JIAHHO# OIICpany — OIIPCJICIINTL Y CJIOBUSL, O6GCHG‘II/IB3IOH_[I/IG

panuoHaIBLHOE NEPEMEITICHIE COIOMUHEI B CTOPOHY CIIEYIONETo paboduero oprana — cemnaparopa.
MopennpoBanne 1 MHOTOMePHBIH aHamn3. PaccMOTpeH TEXHOJIOTHMECKAN MTPOTIEce, BRIIOMIHSAEMBIN pa3pyImUTeIeM TIOKOB
¢ paJHaIbLHBIME TANBIIAMA U TOPU30HTATRHON ochlo Bpamenus (puc. 1). [Ipu aToM mupuHa yKIaJKN ABYX TIOKOB Ha II0JAI0-
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|
it Tpancnoprep B = 0,95 M; cpeHAA IUIOTHOCTH TEOKOB Y = 15,6 KI/M3; 3a/aBaeMast 9acoBasi MPOU3BOUTENBHOCTE Paspy-
murensd TokoB O = 2,8 1/4; pajnyc 6apabana r =y, —[ (puc. 2).

W3 puc. 2 BugHO, 9To paguyc r, OapabaHa ¢ MaJbIlaMHU JUIAHOM /:
n=Y,+H+AY , (23)
rje Y, — KOOPAUHATA HOJAOIIET0 TPAHCIIOPTEPa 10 OTHOLIEHUIO K HIDKHEH Touke OapabaHa paspyLIMTEI ¢ HalbllaMy JUIA-
HOM [; AY — upeBriienue niearpa O Gapabana pazpyIuTers Hajl BEpXHEH MOBEPXHOCTLIO TIOKOB COJIOMBI Ha TPAHCIIOPTEPE.
MHOTOMEPHELH aHaIN3 MO3BOIMI ONCHUTE Bennauny 7 = 0,51 M.

Jlnst xaxxnot Benmmumas! O (Q = 2; 2.8; 3,6; 4,4 1/1), dukcnpoBaHHO# A paccMaTpUBacMOTO BapHaHTa, CKOpOCTh V7
IOJAIOIIETO TpaHCIIOpTepa OIpeellach U3 BeIpaxkeHnd (21).

3aaBast ATMHY [ TaBIEB paspyImuTels TIOKOB B nHTEepBaie 0,008—0,04 M 1 9ncia z ManblieB Ha OKPY KHOCTH Oapa-
0aHa pa3pyIIHTelNs, W3 BeIpaxeHUs (20) onpenesulack HeoOX0oAMMAas BeIUYHHA YIJIOBOH ckopocTd ® Oapabana. Uncio ps-
JIOB z = 16 1IT. manbleB Ha OapabaHe pa3pyLIATENs IPUHATO U3 CISAYIOIMNAX YCIOBHIA:

— COJIOMHUHEI He 3a0HBalOTCs MEXKY IaIbIIAMU;
— COJIOMHUHEI TIEpEMEIAIOTCs 10 IallbIlaM | BEIOPACBIBAIOTCS € HUX.

Pacuernas nporpamma Juist OBM noctpoeHa B Excel ¢ Uclionb30BaHReM MaTeMaTudeckoif Mogend (1)—(23). OneHeHsl
OCHOBHBIE 3aKOHOMEPHOCTH pa3pyIIEHHUs TIOKOB COJIOMBL, IIEPEMEIECHNUS COIOMUH I10 IallbIlaM paspyIIUTENs TIOKOB, YCIOBHS
1 HalpaBJICHAS UX BLIOpOca ¢ TalbIeB Ul Pa3InIHBIX YpoBHEH dakropoB — Q, [, Ya.
AHanm3. AHaIU3 BIUAHHAS PACIONOKEHH IOJAIOIETO TPaHCIOpTepa (KOOpAWHATA Y>) IO OTHOIIEHUIO K HIDKHEH Touke Oa-
pabaHa pa3pyIIATeIIs TIOKOB (PHC. 2) NO3BOIMI YCTaHOBUTH CYIIECTBEHHOE YBEIMICHNAE YIUIA Y, BEIOpOCA COJIOMHUH C IAJBIIECB
B TouKe O, (pHc. 2) IpH yBeamaeHnn Koopuuatel Y. Tak, mpu Y2 =0, v, =0°, a upu Y> = 0,1 v, 11 = 36,4940. smenenue
KOODJMHATEI Y, BJIMSET M Ha HAIPABJIECHHUE BEIOPOCA COJIOMHH € HalblEB B Touke (), (puc. 2). Bo3MOXKHEIA BEIOPOC COJOMUH B
Touke O ONpEEIsIeTCs:
— JumHOH [ paboueit 30HEBI TANLIEBR;
— YIJIOBOM CKOpOCTEIO ® OapabaHa pa3pyILIUTEIsT,
— k03P PUITIEHTOM f TPEHUS COIOMUH O TaIbIIEL.

YBenmdueHNnEe KOOPJAMHATH Y> YMEHBbINAeT BenwduHy yraa y. Tak, mit Q=281 u [=0,008 M mpu Y>=0M

y=36,566", Ipa Y2=0,1 M y=25087°. Hanpapienue BeIOpoca COJIOMUH ¢ HAIbLEB B Touke O, olpesielsiel UX JalbHeiinee

IoTajlaHne Ha Hocie/yomnme paboune opranbl Beell Texnomorndeckoit tuann YPTC. Ananu3 HampapieHHM BHIOpoca coIo-
MUH B Touke (J; W KOMIIOHOBKH BCEY TEXHOJIOTUYECKOM TWHUM TO3BOIACT CUMUTATH BO3MOXKHOM parMoHANLHOM BeTMIWHOMN
Y>=0,05 m.

CyInmecTBeHHOE BIMSHME Ha VITIOBYIO CKOPOCTh » OapabaHa pa3pyIMUTENs TIOKOB, a CIeJ0BATEIBHO, U HA CKOPOCTH
Ver, V BLIOPOCA COJOMHUH ¢ IalbleB B Touke O3 u (), okasbiBaroT JiauHa / pabodeil yacTy nanbles GapaGaHa u mogadu Q
TIOKOB K PaspyLIuTeNro (puc. 4).

® , pan/c
8
|
AN
NN
NN
3 \
2
1
0 T T T
0,008 0,016 0,024 0,032 0,04
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® , paa/c
12

10

2 28 3,6 4,4
0,71/

6)

Puc. 4. 3aBucuMocTh BeNMUMHBI YITIOBO ckopocTH ( GapabaHa pa3pymuTeNs TIOKOB OT AJMHBI / 3aXBaTa TIOKA TalbIlaMH pa3pyIIuTers (a)
¥ IIOfIa9H () TIOKOB COMOMBI K Pa3pyIIHTENIO (6):z=16mT1,r=0,51™

Y9acTok mayblia JIMHOM /, 3aXBaTLIBAIOIMK COIOMUHBI M3 TIOKOB, KaK IIOKAa3aHO BHIIME, BIMSIET Ha4 CKOPOCTH H
HaNpaBIeHUsI BRIOpOca COTOMHH ¢ TalbleB. OT 5TOT0, OYEBHAHO, 3aBUCAT U TPACKTOPHH IIEPEMECHHUS COTOMHH B BO3IYII-
HOM IIPOCTPAHCTBE IIOCIIE NX BEIOPOCA ¢ KOHIIOB MAIBIIEB Pa3pyINMUTEISI TIOKOB (pHC. 5).

0.15 1 Y

0,1

0.05
0 T L IX
_ 0.4 0.6 0.8
—0,05
—0,1
—0,15
—0.2 4=y

—Cm 120,008 5 = 1=0016 4 == 1=0024 5 =—1=0032n —M1=0,04 2

a)

== 1=0,008 s = 1=0,016 v < 120,024 =0—1=0,032 u = 1=004
0)

Puc. 5. Tpaekropus nepemernenus coJoMuH ATHHOM 500 MM, BRIOPOITIEHHBIX ¢ MalbIla pa3pymuTesnsa B Touke O3
oz yritoM vi = 25,583 (@) u B Touke O2 MoA pasIM4HLIMU YIJIaMH ¥ (6), AJ1s PasIMYHbIX JUIMH [ 3aXBaTa TIOKA
nanbliamMu paspymuTens: Q = 2,8 1/4,z = 16 mr., 2= 0,05 M
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Hrak, cOTOMHIHE NIONAJA0T B HAYaJIO NaJbLEB, 3aKPEIUICHHEIX Ha GapabaHe pajguycoM r (puc. 2). BpeMs ¢ nepeMe-
IMEHISI 3TUX COJIOMHPH ONPEACISICT IOBOPOT MANLIEB ¢ GapabaHaMy BOKPYT TOUKH () Ha yTox w-t > Bi. 3aTeM COIOMHHEI BHI-
OpachIBAIOTCS ¢ NAIBLEB B TOUKE () MOJ PA3IMIHBIMA YIIAMH Y K OCH X, . DTO H OIPEAENAECT 3aBUCUMOCTD YITIOB Y , CKOPO-

cTel ¥ BEIOpOCca COJIOMHH H, COOTBETCTBEHHO, TPACKTOPHH ITOJIETA COJIOMUH B BO3JIyIITHOM IIPOCTPAHCTRBE (pHUC. 5, 0).

AHaIM3 5TUX TPAacKTOPHH ¢ yIETOM X IONaJaHui Ha HOCHeyIonmi pabodnif SIEMEHT O3BOISIET IPEIBAPUTEIHHO
BEIOpATh palHoOHANBHYIO JUIAHY /= 0,016 M.
BriBoasl. HalifeHEI 3aKOHOMEPHOCTH paspyIlIeHHs TIOKOB COJIOMBI OapabaHHBIM Pa3pyIIUTENIEM ¢ paJUalbHBIMU HalbIlAMA 1
¢ TOPU3OHTAJIBLHOK OCBIO BpalneHus. [loydeHHbIe JaHHBIE TIOKA3BIBAIOT, YTO IIPH PA3IHYHBIX 3aaBaeMBIX Iojladax () TIOKOB
COIIOMEI K UX pa3pyIIUTEIRo JUInHa [ pabodel 30HBI 3aXBaTa MalbIlaMi COJOMHUH M3 TIOKA CYIIECTBEHHO BIUAET Ha €r0 Paspy-
IMEHNE, IIEpEMEITICHIE COJIOMIH I10 TaNbIIaM M Ha TPacKTOPHH MX IEPEMEINCHHS B BO3AYITHOM IpocTpancTBe. [Ipu yBemme-
HUU JIUHEL [ aaeT YIIOBas CKOPOCTh OapabaHa paspyIIUTENs TIOKOB, H3MEHSIOTCS KOOPAHUHATHL, YMEHBIIAETCSI CKOPOCTh
BBIOpOCA COJIOMUH ¢ KOHIIOB IATBIIEB U CHUKACTCSI K TOPH30HTY TPAaCKTOPHUS IETAIINX COIOMHUH.

Orpanmrdenne JUIMHEL [ pabodel 30HHI IABIEB ONIPEICIIETCS YCIOBAEM 3aXBaTa IMH M3 TIOKOB MaJIOro KOJIMYECTBa
coomuH (1-3 mmT.). Takum oGpasoM CO3JafOTCs YCJIOBHS IS X JalbHEHIel pannoHaIbHOM OpHEHTAIIMH Ha celaparope
paccMaTpuBaeMoli TexHosornaeckoi tuann YPTC.
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