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OBECKOCTPUBAHUS KOTOHHUHA'
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Annomauuna: B cmamve pasobpansl ycioeus, npu KOmopwlx y pabouux opeanos
MawuHsl 8 npoyecce pabomvl MO2Ym GO3HUKAMb CUMYAYUU 3AMACKUBAHUSI, NPU
KOMOpbIX B0JIOKHA JIbHA, He 0y0ym 06u2amuvCs 6 HYICHOM HANpAGleHUuu, a
nonadym 6Hympb 30Hbl paboueco opeana. Onpedenienbl OUANAa30Hbl 3HAYEeHUU
V2llo8 HA4aibHO20 CMewjeHUsi padoyux opeaHos, Npu KOMOPbLIX 3amMAaACKUBAHUE

80JI0KOH OyOem UCKIIOUEHO.

Kniwoueeswie cnosa: O4UCniKa, KOnoHUH, KopomKowmanejlbHoe 60J10KHO, 6pauierue,

pa60 uue opecansl, 3amacKueaHue

B ycrpoucTBe 1A yHmanmeHHs KOCTPbl M3 KOCTPOBOJOKHUCTOW CMECH
pabouue opraHbl, BBIIIOJIHEHHbIE B BHJIE€ MPABWIbHBIX MHOTOYTOJBHUKOB
(uccnenoBaMCh — TPEYTOJbHHUKHM,  KBaJpaTbl, MATUYTOJbHUKH)  BpPAIIasCh,
MEPEMEIIAIOT KOCTPOBOJIOKHUCTYIO cMmech [1,2]. Beiaenenne kocTpbl NPOUCXOIUT
3a CUeT BO3JEUCTBUH CO CTOPOHBI PAabOYMX OPraHOB HA KOCTPOBOJOKHHUCTYIO
CMECh NPHU KOTOPBIX OOBEM 3aHMMAEMbI 3TOM CMECHIO B IpPOLIECCE ABUKECHUS
u3Mensercd. [lo Hamemy MHeHHIO 3()PEKTUBHOCTh OUUCTKU (BBIAECIECHUS KOCTPBHI)
3aBUCHUT KaK OT YKCJIa BO3JEHCTBUM, TaK U OT MHTEHCUBHOCTU MU3MEHEHU 00beMa

KOCTPOBOJIOKHHUCTOM CMECH, KOTOpasi onpeesieTcs o popmyie:

! paBota BbINONHEHa noA pPyKoOBOACTBOM A.T.H., npod. MawwnHa EJN.



rne V.., V,,— COOTBETCTBEHHO MAaKCHUMaJIbHbIi ¥ MHUHUMAJIbHBIH 00BEM

min

KOCTPOBOJIOKHUCTON CMECH MO pabOYMMH OpraHaMH YCTPOMCTBA.

[IpoBeneHHbIE UCCIEIOBAaHUS MO3BOJSIIOT YCTAaHOBUTH, YTO MapameTp AV
MakCUMaJeH y YCTpPOWCTBa € pabOYMMHU OpraHaMH, BBIIIOJHEHHBIMM B BHJIE
TpeyroiapbHUKOB. OHAKO YYWUTHIBas, 4TO paboune OpraHbl, BHITIOJHEHHBIC B BUJIEC
KBaJpaToB, 3a OJWH OOOPOT coBepuIiatoT 4 BO3IEHCTBUSA, TO 3TOT BapHUaHT
ABIsieTcs Oosiee mpennouTuTeNbHbIM. Kpome Toro y pabodymx OpraHoB B BHJE
TPEYroJIbHUKOB B MpPOIECCe padOThl MOTYT BO3HHMKATh CHUTYallMM 3aTaCKUBaHUS
(puc 1) mpu KOTOPBIX BOJIOKHA JbHA, MOMABIIME MEXAYy JBYMs pabouyuMu
opraHamu, He OynyT JABUTaThCS B HY)KHOM HANpaBJICHUM, & MOMAAYyT BOBHYTPb
pabouero oprana. ITo MPOU30MAET B TOM CiIy4ae, eciau paboduii opran 2 Oyner
MOBEPHYT IO OTHONIIEHUIO K paboueMy opraHy | Ha HEKOTOpBIM yroi o IO
qacoBoil crpenke. Onpenenum yroi o Opu KOTOPOM BO3MOXHO BO3HUKHOBEHHE
ATOrO COOBITHS.

PaccmoTpum cuiibl, 1EMCTBYIOIIKME HA BOJIOKHO, B3aUMOIEUCTBYIOIIEE
c pabounmu opranamu AlB1CIl u A2B2C2. Ha pucyHke m300pakeHO cedeHHe
BosiokHa — Touka K. Co cTopoHbI pabounux OpraHoB Ha BOJIOKHO ACHCTBYIOT CHUJIbI
N1, N2 — coOoTBETCTBEHHO CHJIBI JaBJICHHS pabodero opraHa 1 m 2 Ha BOJOKHO U
CWJIbl TPEHUS BOJIOKHA 0 pabouue opransl Frpl u Frp2. Jlns Toro, 4ToObI BOJOKHO
JBUTAJIOCHh B HYKHOM HalpaBJICHHUH M HE OBUIO BOBJIEYEHO BOBHYTPH paboOyero
opraHa 2 MexJay ero IUIaCTHHaMu OHO JOJDKHO JBUrarbes 1o rpaHsM AlB1 u
A2B2 x toukam Bl u A2. B sTom ciyyae cuiibl TpeHUsl OyayT HampaBJEHBI, KaK

ITOKa3aHO Ha PUCYHKC.



Puc 1. Cucrema cuin, 1€MCTBYIOIIUX HA BOJIOKHO MPU €T0 B3AaUMOJECHUCTBUHU C

TPEYroJIbHBIMU Pa00OYUMU OpraHaMu

CopoerupyeM aercTByromue cuibl Ha ocu X Y. Ochk X KOOpAUHAT BEIOEpEM,
TakuM 00pa3oM, YTOObI UCKIIOUYUTH MPOEKIMIO CUibl N2. YclioBHE NPOJ0IKEHUS

B HY’>KHOM HaITpaBJICHUU IPUMET BUN:

Ha ocb X : N,sin(60—«)—F, ,cos(60—a)-F,,, >0 (1)
Haoce ¥V : =N, +N, cos(60—a) +F,,, sin(60—c) =0 (2)

Ho F,,=f-N,uF,,=f-N,. Torna o603nauuB 60—« = 3, u3 ypaBHeHus (2)

HOJIyYUM:
N, = Ny[cos(B) + f sin(p)] 3)
[loacTaBus (3) B ypaBHeHnwue (1) nomyuum

N,(sing—fcosg—f(cosp+fsinp)=20 .,

sin f(1—f?)>2f cos B



Orcroma HaxoauM tgfB>2f /(1 2)

OKOH‘—IaTeJ'IbHO, I[MOJIYIMM YCJIOBUC IIPOJOJDKCHUSA ABUKCHWA BOJIOKHA B

HY>KHOM HaIlpaBJeHUH (MPeIOTBPAILCHUE IBICHUS 3aTACKUBAHUS ):
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Paccyxnast anHamoruuHbIM 00pa3oM, MOKHO MOJIYYHUTh YCIOBHSL:

— JIA pa60‘{I/IX OpraHoB, BBIIIOJTHCHHBIX B BUAC KBAAPATOB:

a<£—arctgi
2 1-f?

— JIA pa60‘-II/IX OpPraHOB, BBIIIOJIHCHHBIX B BUAC IIATUYT'OJIbHUKOB!

2f
1-f?
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Ha pucynke 2 nokazaHbl 3aBUCUMOCTHU MPEJICIBHOTO yriia CMEIIEHUS o OT
ko3 duleHTa TPEHUs MEXAY BOJOKHOM W pabounmu opraHamu. Kpupas 1
COOTBETCTBYET pabO4YuM oOpraHaMm, BBIOJHEHHBIM B BHJE PaBHOCTOPOHHHX
TPEYroJIbHUKOB, KPUBasg 2 COOTBETCTBYET pabOYUM OpraHaMm, BBINOJHEHHBIM B
BUJIC KBaJpaToOB, KpHUBasg 3 COOTBETCTBYET pabOYUM OpraHaM, BBIMOJHEHHBIM B

BHJC IIPABUJIBHBIX IIATUYT'OJIbHHUKOB.
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KoacdhdmuneHT TpeHus f

Puc. 2 3aBucumMocTth MMpCACJIbHOIO yrjia CMCIICHUSA pa60‘{I/IX OpraHoB « OT

koadduiuenTa Tperus f

AHanu3 npenacTaBiIeHHOW 3aBUCHUMOCTU TO3BOJIET CJIENaTh BBIBOJ O TOM,
470 TIpH KO3 dunmente TpeHus npsan no Meranty f=0.2 sBieHne 3atacKMBaHUS
OyleT MpeAoTBpaIleHO B Cllydae, €ClIM yrojl HavdajlbHOTO CMEIICHUS & Jid

pa60qu OpraHoOB, BBIIIOJJHCHHBIX B BUAC TPCYTOJIBHUKOB, HC 6yz[eT IMPpCBLINIATH
0
38; JJIA pa60tmx OpraHoB, BBIIIOJIHCHHBIX B BHIC KBaJAparoB, HC 6yI[CT

npeBbIIIaTh 68°; /i1 pabOYMX OPraHOB, BHIMOJIHEHHBIX B BUAE MATHYTOJbHUKOB,

He OyieT npeBbIiiaTh 86°.

BeiBoawbl: [Ipy mpoeKkTHPOBAHUM MAIIMHBI I OYMCTKH KOTOHUHA CIIENYET
YYUTBIBATh, YTO HA YIOJ CMEIICHHs] padOyuX OpraHoB, AJI MPEJOTBPAICHUS

SIBJICHUS 3aTaCKMBAHHA, HAJIOKCHO OI'paHUYCHUC.
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