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BelnonHeH pacyeT MaTemaTuyeckoh Modenu ABuxeHus knyGHs no LeTouHon pabovel NoBepXHOCTY rof AeicTanem

CTaTUHECKOW HArpy3Ku.

Did score mathematics model is moving of potatoes for brushes working surface under force statistic load.

BeeneHue

Benapyce BXoQMT B 4UCNO CTpa@H C NOYBEHHO-
KITUMAETUYECKUMMW  YCIOBUSIMY,  OfITUMAribHBIMIA - ANS
passutus kaprodenesoacTea. lo sanosomy cBopy
kapTodensa Pecnybnuka Bernapych 3aHMaeT BOCbMOe
MECTO B MuUpe, Mo MNPOW3BOACTBY B PacqeTe Ha OfHOro
Yenoseka — Nepsoe.

Ha cerogHawHniAi aeHb npobriema  cocTouT
He TONEBKO B TOM, KaK MpoussecTu kaptodenb, HO
A B TOM, KaK ero peanusoBatb ¢ MakCUMaribHOW Bbi-
rogoi gns npowssogutens. PblHOYHbIE OTHOLUEHUS
NPEeALABAAIOT MOBbILEHHbIS TPeBOBaHUA K Ka4ecTBy
fipoaaBaemoro Kaprtodens, ero TOBapHOMY Buay,
ynakoske. OTCOPTUPOBAHHLIA KapTodens ¢ “MCTON
KOXypolt 6e3 cnefos NMOBPEXAEHWN, YNOXEHHbLINR
B COBpPEMEHHbIE YNaKOBOYHbIE Marepuanst, npoaaeT-
CH MO BLICOKO# LigHe, MPUHOCS LOMONHUTENbHLIA A0~
XO[ NPOU3BOJUTENHO.

B komnnexce npeppeanvaaunoHHON NOATOTOBKM
Hanbonee LernecoobpaszHo BbINCNHEHWE onepaunu
No CYXOW OMUCTKE KapTochens, B pe3ynsTaTte KoTopoik
KapTodens Ny4lie XpaHWTCs 1 UMeET fornee HU3KYK
NoBPEXAaeMOCTL KNyGHEN.

Peiwienne padHol npoBnemsl cogepxuT B cebe
UCTOYHVIK DOMbLLOW 3KOHOMMY B CEMbCKOM XO3ANCTBE
CcTpaHbl M MoXeT BbiTh obecneyeHo 3a cueT cosep-
LLIEHCTBOBAHUS CYLLECTRYIOLMX MALLMH UK CO30aHuaA
HOBLIX. B cBsisgM ¢ 5TUM BO3HUKNA HeO6XOp,MMOCTb
paspaboTkn HOBOro 3hMEKTUBHOIO YyCTPONCTBa, -
LLIEHHOTO BbILLENEPEYNCTIEHHBIX HENOCTATKOR U Me-
oulero fonee LLINPOKKE TEXHONOFUUYECKUE BO3MOXK-
HocTu, ocoBeHHo B OTHOLWEHUN KapTodens. [MosTomy
B nocrnegHee BpeMs yueHbie 0OpaiasoTCst K CyXOu
OUMCTKE KOPHENSOACS, B T. 4. U KapTodens,

“Uenbio naHHON cTaTby SABMAETCS paccMoTpeHne
YCTPOWCTBa MallWHblL A8 CYXOW O4YUCTKWM KapTode-
ns, obecnevusaiolled noBbiLLEHVE 3PAMEKTUBHOCTHY
OMUCTKM €ro OT 3arpasHeHuit. [JaHHas MallnHa MOXeT
BbIT UCTIONb30BaHa ANA TEXHUHECKOro OCHAaLUeHUs

npeanpustvia ANK B pamkax npoBOASILLIETOCS Ha HKX
TEXHUYECKOTO NEPEBOOPYKEHUS.

OcHoBHasn 4YacTb

MNpu nonagaHuu knybHel kapTodens Ha LEeTou-
HY'0 OBEPXHOCTb BAMNKOB MOXET NPOU30HTY 3atLem-
neqve knybHel mexgy Bankamy v noBpexaeHune
UXx B paboqMx npoceeTax. Ycnosue, npu KOTOPOM
3aleMrieHne knybHeln mexay Bankamu He npouc-
XOAWT, MOXHO HanwucaTb, CMpPOEKTUPOBaB BCE CUllbl
Ha Hopmanb K paboyein NOBEPXHOCTH, Creayiowmm
obpasom (puc. 1):
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Puc. 1. Cxema pasMmeLueHus knyBGHel Ha NoBepxHOCTU
paboumx Bankes. 1 — NEpBbLIA BANoK, 2 — BTOPO BanoK
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Geos® +F, cosP +N, <N sinf +

+ N,sinf} + F,cosf, ()
roe 6 — yron Hakfona pabodeit MoBEpXHOCTU
K TOPUIOHTY, % ’ '
B — yron nposucaHua  KapTodenpHoro
kry6Hs,°;. .
' G — cuna TaxecTy knyBHs kapTodens, H;
N, N, — HopmanbHbie peakuun [aBnexus
knybHsa Ha 1 1 2 Banku, H;
N, — cuna paeneHuss nomnotHa (crarvde-
cKkas Harpyska), H;
F,, F, — cunpl TpeHus, LeicTByLme Ha KIy-
BeHb, H.

Tak Kkax npoekuust cunbl Tperus F, knyOHs
O MOMOTHO Ha YKa3aHHY0 HOPMarb PaBHa HYMo, TO
B yCAOBMK, NPU. KOTOPOM HE MPOUCXOLUT 3alLemrie-
Hue KnyOHs, OHa He YYNTHIBAETCA.

[ns onpefernenus ycnoBus Beixofa KnyOHs kap-
Tothens 13 NpocBeTa MEX My BankaMu 3aMeHsiem gei-
cTBYE Banka 2 (puc. 1) gercTeuem ABUXKYLIENACS Ha-
KNOHHOM nnockacT. [ins 3Toro NPOBOAUM NNOCKOCTb
I-1; kacaTeneHyo K Banky 2 8 Touke M xacanus kny6Hsa
C BarKoMm 2, koTopas SBNAETCS ABVKYLLEW HAKIMOHHON
NNOCKOCTbIO. CKOPOCTL OBWKEHWS NFIOCKOCTY paBHa
OKPY>XHOW CKOPOCTH BarKa:

TR, n
v, =mR, =—2£, (2)
P 30
rae R, — papuyc WeTOuHOro Barka, M;
n, - 4acToTa BpalleHns Banka, MuH™".

B

[ns cocTaBnexuns ypaBHeHUs ABWKEHUR KIyOHS
KapTodens OTHOCWTENLHO ABMXKYLUENCS HaKNOHHOW
NNOCKOCT MNPUMEHAEM METO4 UHBEpCUW, T. . CO-
obujaem cucteme MrOCKOCTb—KIyBeHb CKOpOCTb V.
Torga nnockoCTh OKAXETCH HENOLBWKHON, a KiyDeHb
ByaeT LBUraTbCA O HakMOHHOW NNOCKOCTY BHU3 CO
CKOPOCTBIO V), = —V, .

Opyrumu cnosamy, Hago pPacCMOTPeThb AOBMXKE-
Hre KnybHen KapToensi OTHOCUTENBHO TMOABWKHOMR
CUCTEMbI KOOPAWUHAT, ABWKYLUENCA NOCTynaTensHo
BMECTe C KacaTenbHOW TMITOCKOCTLIO K BaNKy B TOUKe
nposucanusi krybus. [Mostomy oueBvAHO, UTO cuna
Kopuonuca v TanreHumansHas cocTasnawwas. nepe-
HOCHOI cunbl uHepumy ByayT pasHb! HYNO (Banku
BpallaloTcs pasHoMepHo). OTnudyHa OT Hyns Oyger
TOMBKO HOPMarbHas ee cocTapnsitollas, paBHas

Fy = -ma,

no
WIM MO BENUYMHE
2
F'=-mo’R. (3

Torga, Hanpasnsas ock X N0 nNockocTn 1-1 BBEPX,
anbdepeHumancHble YpaBHeHUs riockonapannens-
HOrO ABWXeHUs KiyGHel kapTodens OTHOCUTENBHO
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STOW NNOCKOCTU C yYeTOM HaknoHa paboden nosepx-
HOCTY nof yrnom © K TOpM3cHTY MOXHO 3anicars
B Buge (11

d* . _
m_d;‘ =F, —mgsin(y — )+ Fycos y — N, siny
dzy . . . ,
m hzc =-mgcos(y —=@)—N,cosy ~ F,siny +mao°R
a .
d’ :
ot = ~Er + By, | @
rGe X, Y, — KOOPAWHATHI LEHTpa Macc KiyGHst
KapTodens,

¥ — paguyc knybHa kapTodens;
J., — MOMEHT nHepumu knybxs.

Yrnosas ckopocTb kKNyOHs kapTodens

Mocne guddepeHumpoBanis nony4aem CoOTHO-
LWeHMe MEeXAyY YCKopeHusimu: '

a
£ =t = ex
L v
nnu
de 1 dx
dr? roodf

C yueTom 31010 ypaBHeHue (3) npuHumaer sug;

Jc: dzxc
rodt*

YMHOXas ero Ha cos y, a NepBoe ypaBHeHUe cu-
CTemMbl (4) — Ha ¥ ¥ BblUUTas NOUMEHHO U3 NOMYy4eH-
HOFO NEPBOro npPeobpasoBaHHoe TPETLE YpaBHeHue,
OCBOBOXKAAEMCS1 OT HEeU3BECTHOW cumbi Tpewus Fj.
Takum oBpasom, nonydaem

= Fr— Fzr.

2 2
mr J‘fcosydff——-Fzr—mgrsm(y —0)-
r dr

— N,siny + F,rcosy. - ®

Tak Kak BblpaXeHWe npu Npou3BOAHOW cnesa
nonoxurensHo (/,, ~ 0,4 mr? ) gna wapoobpasHoi
hopmbl KNyBHA NNy faxe ecnv e

2 2
J, =m a_+b_\
- 5 5)

4ns cchepuagansHoi dopmbl Knybhs kaprodhens, To

(ZV“ ~ Fr(1+cosy)—mgrsin(y —0)—
t

—N,sin vy (6)
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unuM, nepexoas K yrmy nposucaHus f, nocnegee
ypaBHeHue npyumeT Bug;

%~F2r(l+sinB)—mgrcos(B +0)—

~N,cosB. (7)
AHanus ypasHerus (7) nokaseiBaeT, 4To ecrnm
Fr (1+sinB) <mgrcos (B +6)+ N,cosB,

TO CKOpOCTh ABWXeHus knyOHs kaptodens Oyger
Gonblue CKOpocTy ABwkeHust nnockoctn v, . [epe-
melleHue KnyGHsi kapTodens HanpasneHo BHU3 No
HaKMOHHOW MNOCKOCTY W, CriefoBarensHo, He BygeT

nepebpacbiBaTbCs Hepes Barnok 2.
Ecnu

Er (1+sinB)=mgrcos (B+6)+ N,cosp,

TO ypaBHeHue kry6GHa kapTodens Byger LAY =0,

dt

cnegosaTtenbHo, knybenb xaptodens Oyner 3aHu-
MaTb HEYCTOMYMBOE NOMOXKEHUE, W nepexof depes
BanoK 2 BydeT ONPenensitbCa CriydanHbiMu ycrio-
BUSMU B3aWMOAEWCTBUSA, Hanpumep, YyBENUHEHUEM
3HaveHWs KoatbbuLMeHTa TPeHua f OT HanunaHus
MOYBbI Ha NPYXUHHBI POTOP Uk KNyBeHb kapTodens.

Ecnun

Fr (1+sinB) > mgrcos (B +6)+ NycosB,

To abCconiTHONO NepeMeLLeHuss  KapTodenbHOoro
KNyOHA 1O HaKIMOHHOW NrockocTW BHU3 He Gyger
MnockocTb BbiHECET knyBeHb kapTodenst HaBepx,
T. e. ABWKEHuE KnyOHa ByaeT npoucxoanTe B NONOXM-
TeNbHOM HanpaeneHun ocu X {pnc. 1).

CnepoBatensHo, YycroBrem nepebpachiBaHus
krybHs kapTodens yepes Banok 2 byget

Er(l+sinP)>mgrcos (B+6)+ N,cosf .

YHacTtora BpalleHUst LETOYHbBIX BANKOB 7z MOXET
BbiTb onpeaerneHa n3 yCnosun ABWKEHNS OQUHOYHOIO
kny6Hs kapTodens Hes oTpbiBa OT LWETOYHON NoBepX-
HOCTU (prc. 2), T. €. B NPEAENbHOM Clyvae:

F.=mgcosf .

Wnu ¢ yyetom HaxnoHa paboueir NoOBEepXHOCTH
K FOPU3OHTY Ha yron &

F,=mgcos(f+0)- (8) ’/

Tak kak knybenb kaptodens paswxetcs 6e3
OTpbiBa OT LUETOYHOW MOBEPXHOCTN, TO CKOPOCTh

2
W yckopeHue krny6Hs sgonb ocu Y a7, . 0]-

2

dar*

W3 BTOporo audepeHynancHoro ypasHeHumua cucre-
Mbl (4) onpegenaem MOMHYIO HOPMaIbHYIO peaxkumnio
gaBnenns knybHas Ha WETOYHBIN Banok:

N =mgcos(y —0)+ N cosy +
+F,siny + ma’R. : (9)
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Puc. 2. Cxema cun, AeWCTBYOUMX Ha WETOYHBLINA
MexaHn3m

Tak xak yron y =90 - B, 1o, nepexoga B (9)
K yriy npoBucaHus 3, nmeem
N =mgsin(B +6)+ N,sinf +

+F,cosP —mo’R . (10)
Torga cuna Tperus F, = F, umeer Bua:
F, = f(mgsin(B+0)+ N, sinpP +
+F; cos B —ma’R), 1)
rme F, — cuna Tpenus, felicTeyiowan Ha Ky-

BeHb KapTodens, H;
[ =tg@,— koabdULIMEHT TpeHus mexay kiyb-
HeM KapToens 1 LLETOYHLIM BarKoM;
@, — yron TpeHus.

Yron nposucaHns kapTodens mexay sankamu 3
(puc. 1):

B=180-90° - . (12)

Yrnosast CKopocTe Bankos O :

mgsin(B +0) + Nsin B + F; cos B —%;L
9

mR, » (13)

i

rae Rp — paguyc Bankos, m.

lpvHuMas B8O BHUMaHWE 33BUCUMOCTb Mexay
YacTOTOW BpaLLieHus: U YFTOBOW CKOPOCTLIO, UMEEM

_ 30w

T

5 (14)

Taknum ofpasom, M3 YCroBUs ABWKEHWUS OLMHOY-
Horo kyBHs kapTodens 6e3 OTpbiBa OT LWETOUHOM
fIOBEPXHOCTU Obinu onpefeneHst yerosus nepebpa-
CbiBaHUs KNyBHa kapToderns uepes WeTouHbIR Banok
€ Y4ETOM CTATUUECKOW Harpysku (GaBneHust NonoTHa)
¥ 4acToTa BpaLleHNs BarKos.
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3aknioueHue
AHanus Hay4HO-TEXHUMECKON nuTepaTypbl no-
KasblBaer, JyTo Haubonee nepcrnexkTUBHLIM Croco-
OOM OHUCTKM TOBapPHOrO kaptodens sSBMNAETCH. Me-
XaHUUECKas O4UCTKa C WCTIONBL30OBaHNEM LIETOYHbIX
paboumx OpraHoB oL [LOEWCTBUEM CTaTUYECKOW
HarpysKu.

1(29)"2010 | 47

PacueTbl nokassbiBaloT, YTo 4058 nyuwer paboTo
MalVHBL MO CyXOW ouMCTKe KapTtdensa Heobxogu-
MO BEWCTBYE CUITbl HOPMASbHOTO AasneHus cBepxy
Ha KrySeHb kapTodens.

[puBegeHa 1 onucaHa Cxema MaTemaTndeckon
Mogeny ABvKeHus KnyoHs no weTtouHoi pabouel no-
BEPXHOCTY 1104 AEACTBUEM CTATUYECKOW Harpy3sku.
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