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JloMalHsisi KOHTPOJIbHAS PaboTa SIBJISIETCSI COCTABHOM YaCThIO CAMOCTOSTENILHONH PabOTHI
oOydaronuxcs YHUBEPCUTETA.

Brimonnenue qomanHei KOHTpOIbHOM pabOThl UMEET 11eITh 3aKpeIuIeHHe 00yIatOIUMHCS
MOJIYYCHHBIX Ha JICKIIUAX TCOPECTHUICCKUX 3HAHUH U IMPAaKTUYCCKOr'0 OIIbITA, HpI/IO6peTCHHOFO Ha
MIPaKTUYECKUX 3aHATHUAX, IYTEM CaMOCTOSATEIbHON padOThI.

CryneHty HeoOXomuMO  BBIOpaTh CO  CBOETO  TNPEANPHATHS  AJIEKTPOIPHUBOM
MIPOU3BOICTBEHHOTO MEXaHM3Ma, KOTOPBIA 1eIeco00pa3HO MOJEPHU3UPOBATH C OJHOW W HITH
HECKOJIbKUMHU 1IeJIIMU, KOTOPbIE€ IPONIMCaHbl B 3a7aHuu (mpusoxenue b) .

CrpykTypa JomalliHel KOHTPOJIBHOM paboThl, €€ coJepaHue MPECTaBICHO HIXKE.

ConepskaHue OCHOBHOW 4acTH:

1. Haznauenue npuBoHOT0 MEXaHU3MA U €r0 TEXHUUECKHUE XapaKTEPUCTUKH;

2. Haznauenue u TpeGoBaHuUs K JIEKTPONIPUBOY, €M0 HOMUHAJIbHBIE TapaMeTphI;

3. O6ocHOBaHUE 11€J1eCO00Pa3HOCTH MOJIEPHHU3AIINH AIIEKTPOIIPUBO/IA;

4. Pacuer mapameTpoB MOJIHON MaTeMaTHYECKON MOJIEIH 3JIEKTPOABUTATEIIS

o. [TocTpoenne rpadukoB MEPEXOAHBIX MPOLECCOB M AIEKTPOMEXaHUUECKON
XapaKTEPUCTUKH JIEKTPOIBUTATENS

6. 3akiovueHne

1. Crrcok MCHoIb30BaHHBIX HICTOYHHUKOB.

B pabote nomkeH ObITh TUTYIBHBIN JUCT. Best paboTa odopmursercst mo 'OCT 7.32-2017
«CucTteMbl CTaHIApTOB MO HHpOpMAIUHU, OMOIMOTEYHOMY W H3JaTeiabckomy aeny. OTder o
Hay4YHO-MccIe0BaTeabckoil padote. CTpyKTypa U mpaBuia 0pOpMIICHUS».

Tema pabGoTel OyaeT yTOUHATBCA [UId KaXJOro CTYyJEHTa IpernojaBaTeieM Mocie
BBITOJIHEHUS CTYAEHTOM IIEPBOTO ITyHKTA 3a/laHMsl, TO €CTh [IOCIIE ONPENIEIEHUS MEXaHU3Ma U €ro
3JIEKTPOIIPUBOA.

[IpuMep BBITIOJIHEHUS TOMAITHEH KOHTPOJIHHOM pabOTHI IPUBEICH B MPHIIOKEHUHN B.

Kpurepun oueHKH KOHTPOJIbHOI padoThl

«3a4€T» - CTYICHT 3HACT U XOPOIIIO OPUEHTUPYETCS B pab0OTe; OTBEYACT Ha ITOCTABIICHHBIC
BOIIPOCHI B OOJIBIIMHCTBE CIy4acB O€3 CEpbE3HBIX OIIMOOK; YMEET MPHMEHSTH IOJydCHHBIC
3HAHMS W YMEHHS IPU PEIICHUHM IIOCTaBJICHHBIX 3aJla4y; pPAc4YeTHOE 3aJaHKe BBIMOJHACT
MPaBUIILHO, 0€3 CEPhE3HBIX OIHOOK.

«He3a4éT» - CTyICHT He MOKET IOJIHO M MPABHIILHO OTBETUTH Ha TIOCTABJICHHBIC BOTIPOCHI
0 XOJIe peIICHUs, IPH OTBETAX JIOIYCKACT CEPhE3HbIC ONIMOKH; pacyeThl HEMPABHIILHBIC WIH C
MHOTOYHCIICHHBIMU W/WJIH TPYyObIMHU OLTHOKAMH.



IIpunokenue A

Ha3HauyeHne NPUBOJAHOI0  MEXaHHM3MAa M €r0  TeXHHYECKHe
XapaKTePUCTUKH

B umexe i mepeMelieHus MOPOAYKIMH, KPYMHOraOapUTHBIX TPY30B,
Hepa300PHBIX y3JI0B MPUMEHSIOTCS MOCTOBBIE KpaHbl. JTa TEXHUKA MTPeIHA3HAYCHA
JUIST MHTEHCUBHOM palbOThl B CaMbIX Pa3HOOOpa3HBIX, MOPOM, SKCTPEMAIIbHBIX
ycloBusx. [l mepeMenieHus rpy30B IO LEXY CIYKUT MOCTOBOM KpaH. Ilo
MIPOJIOKEHHBIM T10 CTEHAM IOJKPAHOBBIM MYTSAM MEPEABUTAECTCS KPAHOBBIM MOCT C
3aKpEIUICHHOM Ha HEM TPYy30BOM TEJIEKKOW, OCYIIECTBISIIOUIEH TOABEM H
OIlyCKaHME rpysa.

MocToBoii kpaH oOecreyuBaeT TNepeMelleHUue rpy3a B TpPeX B3aUMHO
NEPHEHINKYJISIPHBIX HANPABICHUSAX, HE 3aHMMAECT MOJIE3HOM IUIOLIAAM Li€Xa WIIH
CKJIaJia, U o0ecreunBasi B TO K€ BpeMsl OOCTYKMBAHUE MPAKTUYECKH JTIO00N TOUKU
uexa.

OO6miee yCTPOMCTBO MOCTOBOTO KpaHa COCTOMT W3 OJHO — WU
NBYX0aJl0YHOTO MOCTa, MepeMeliaronencss mo HeMy Tpy30Boi Tenexke. Kak Ha
MOCTY, TaK M Ha TEJIe)KKE YCTAHOBJICHO HEOOXOAMMOE 3JIEKTPOOOOpYyIOBaHUE U
MEXaHUYECKHE Y3JIbl. YTIPABISIETCS MEXaHU3M M3 TIOJIBECHOM KaOWHBI WJIH C TTYJIbTA,
IPY HAXOXKJIEHUU OTlepaTopa Ha MOJIy IieXa WM BHE padoueil IO KH.

OBsrarens NepemMeleHna KpaHa

MocT KpaHa

Konuessie Da n Kpana

KaGens Hoe 3nexiponuraHme
BAOAE MOCTa KpaHa

Mynb T ynpasnenna STH

B NOK YyTIPa BASHIA KPaHOM DNEKTPHY EC KAA KaHaTHAA Tank

Pucynok 1 — KoHCTpyKIMsi MOCTOBOTO KpaHa Ipy30MOABEMHOCTBIO 5 TOHH
TexHnueckne XxapakTepUCTUKU MOCTOBOT'O KpaHa MPEeCCOBO-BOJIOYMIIBHOIO [I€Xa:
METAJUTYPTUYECKU JBYX0aT0UHbIN S5-TH TOHHBIA MOCTOBOW KpaH

Jns  yaepkaHusi rpy3a WIM KOHTPOJIE CKOPOCTH €ro mnepeMenieHus,
OCTaHOBKHM MEPEABUIKEHHS MOCTA KpaHa WU IPY30BOM TEIEKKH CIYKUT TOPMO3HAs
cucteMa. TpaaulMOHHO B MOJBEMHBIX MEXaHHU3MaX HCIOJb3YIOTCS 3aMKHYTHIC
(3aKpbIThIE) TOPMO3a, OJIOKUPYIOIINE JBUKEHUE B HOPMAJbHOM cOCTOSIHUU. [Ipu
HQ)KATUU HA MEeANb WA PYKOATh, MEXAHU3M pacTopMmaxuBaercs. [Ipu aBapuitHoM
CUTyalluu, B CJIydae MOJIOMKM WJIM OCTAHOBKHM KaKOro-IWOO y3Jla KpaHa, Takoi
TOPMO3HOM MEXaHM3M aBTOMATHUYECKU CpabaThIBaET.

Ha kpaHoBoOi1 Tenexke pacnoyioxkeH MEXaHU3M MMObeMa U OIyCKaHUS TPy3a.
B J1ononHeHue K OCHOBHOMY, MOIYT HCIOJb30BaThCA OJUH WM JIBa



BCIIOMOTaTEIbHBIX  MEXaHHW3Ma,  TIPY30HOJBEMHOCTh  KOTOPBIX  MEHBIIE
IPy30I0IbEMHOCTHA OCHOBHOTO B 3-10 pa3 B 3aBUCUMOCTH OT KJ1acca KpaHa.
CocTaBHBIMH YaCTAMHM JIFOOOTO U3 HUX SBISIOTCS:
1. [IprBOAHON 2IIEKTPOABUTATEND.
2. TpaHCMUCCHOHHBIE BAJIBI.
3. PenyxTtop.
4 I'py3oBbie Tpockl ¢ 6apabaHOM [t HAMOTKH.

TopmosHoit
PEsNCTOp
P IIpeo6pasosarens
i 4aCTOTBI

ny

Konrtaxrop
TOpMO32

I Penyxrop Bapabau
PUBOZ, : g
TOpMO3a /£ v

¥-

X

J y T\\

BJIeKTpO}IBMl‘aTeJIb L

TopmosHoi Topmos
IIKUB

PI/IcyHOK 2— (DyHKHI/IOHaJIBHa}I QJICKTPOMCXAHNYCCKAsA CXCMad MCXaHU3MaA
I'’'TaBHOI'O IIOJbEMA

JIs TIOBBIIIEHUSI TATOBOTO YCHJIMSI TPUMEHSETCS IOJMCIAcT, Haubosee
pacHpOCTPaHEHHOW PAa3HOBUIHOCTBIO, KOTOPOTO SIBJIACTCS CIABOCHHBIM KpaTHBIMU.
braromapst emy Tpoc HaMaThIBaeTCs paBHOMEPHO Ha O0apabaH ¢ 000MX KOHIIOB, TEM
caMbIM TI03BOJIsI cOaJaHCHPOBATh HAIPY3KY Ha OMOpbI 0apabaHa 1 BCIO IIPOJICTHYIO
9acTh MOCTA.

Ha3navyenne m TpeOOBaHWS K 3JJIEKTPONPHUBOAY, €r0o HOMHUHAJIBbHbIE
napamMerpbl

ACUHXpPOHHBIM  YaCTOTHO-PETYJIUPYEMBIA  JJIEKTPONPUBOJ  IPECCOBO-
BOJIOYMJIBHOTO 1€Xa JIOJDKEH 00eCleYnBaTh MIIABHOCTh X0/1a TIPU Hadaje, Tak U BO
BCE BpeMs TMOJbEMa/CIycKka Tpy3a, COXpaHATh  3aJaHHYI0  CKOPOCTH
MOIbEMa/CITyCKa, a TAK)KE MUPOKHUM IHAMa30H U CTA0MIBLHOCTD PaOOTHI.

MocToBo#i KpaH 0BT paboTaeT B MOBTOPHO-KPATKOBPEMEHHOM pexume. [Ipu
MMOBTOPHO-KPAaTKOBPEMEHHOM PEXUME JIBUTATelNb 3a MEepUo]] padoThl HE YCIIEBAET
HarpeTbes 0 YCTAaHOBUBIIEHCS TEMIIEPATYPHI, a 32 BPEMS May3bl — OXJIAAUTHCS 10
TEMIIEpaTypbl OKpYyXarolleh cpenbl. B 3ToM pexume ABUTaTeilb JIEHCTBYET C
HEIMPEPHIBHO YePEAYIOIMHUMICS TIeprogaMu pabOThl MO HArPy3KOM U BXOJIOCTYIO,
nnn  nay3amu. llepuonsl HEW3MEHHOW HAarpy3ku W may3 4YepenyrTcs |
perilaMeHTUPOBAHBI. [IpoaoImKUTENBHOCTD LHKJIA = 10 MUHYT.
[TponomxutensHoCTh BKIOUeHUS 40 %. CkopocTh mogbema rpysza —9...11 m/mMuH.



Ob6ocHoBaHUe HEI1eCO000Pa3HOCTH MOJAEPHU3ANMHU JIEKTPONPHUBOAA
YacTOTHO-pEryIMpyeMbIN  DJIIEKTPOIPUBOL MOCTOBOIO KpaHa II03BOJISIET
JNOCTUYb CIEIYIOIINUX TPEUMYIIECTB NpH yrpasiieHnu A/l.

1. O6neryaer mycKoBOM peKUM MPUBOJIA.

2.  llo3BonsieT nABWUTaTeN0 IOJTO paboTaTh, HE3ABUCHUMO OT CTEMEHU
3arpy3KH.

3. Ob6ecneunBaeT OONbIIYI0 TOYHOCTh PETYIHMPOBOYHBIX ONEpaLU.

4.  Tlo3BomsieT KOHTPOJIUPOBATH COCTOSHWE OTACIBHBIX Y3JIOB B IIETISX

MIPOMBIIIJIEHHOW NEKTPUYECKOM CETH. 3a CHET 3TOI0 BO3MOYKHO BECTH MOCTOSIHHBIN
y4eT KOJIUYECTBAa BPEMEHH, HapaOOTaHHOTO JIBUTATENIIMHU, YTOOBI ITOTOM OIICHUBATH
UX PE3yIbTaTUBHOCT.

S. Hanuuue s1€KTpOHHBIX Y3JI0B AAET BO3MOXKHOCTH AUArHOCTHUPOBATH
HEUCIIPaBHOCTH B pabOTe IBUraTeNs AUCTAHIIMOHHO.
6. K ycTpoicTBY MOXHO MOAKIIOYATH pPa3IMUHbIe NATYMKKA OOpaTHOM

cBs3U. B pesynbrare CKOpOCTh BpamieHusi OyneT cTa0WwibHa MpU TMOCTOSHHO
MEHSIOIIUXCS Harpy3Kax.

7. [Ipy mpomajaHuu CETEBOr0 HAIPSIKEHUS BKIIOYACTCS YIIPABIIEMOE
TOPMOKEHHE U MEPE3aAITYCK.

B pesynbrare:

o noBeImraercst yposerb KIIJI 3a cuet 1ero Mo>kHO COKOHOMHTH MOPSIIKA
30-35 % nnexTposHepruu;

o CHIDKAETCS] N3HOC KOMIUICKTYIOIIUX MEXaHU3MOB;

o BO3PACTaeT CPOK CIIYKObI 000PYTOBAHHS.

Pucynox 3 — AcuHxpoHHBIH nBuratens tuna AP



Pacuer nmapamMeTpoB MOJTHOM MaTeMaTH4YeCKoi MOJeJIH

JIEKTPOABUTaATE/IsA
Tabmuma 1 - [TacmopTHbIE XapaKTEPUCTUKU JBUTATEIIS
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Mopens aCHHXpOHHON MaIllMHBI BKJIIOYAET B Ce0S MOJECND AJICKTPUUECKOM
YacTH, IPEACTaBICHHON MOJEINbIO MPOCTPAHCTBA COCTOSIHUN YETBEPTOIO MOPSIKA
U MOJEIb MEXaHMYECKOM YacTM B BHUJIE CHCTEMBI BTOpOro nopsjaka. Bce
ANEKTPUUYECKUE TMEPEMEHHBIE M IMapaMeTpbl MAallMHbl MIPHUBEAEHBI K CTaTOpy.
HcxonHble ypaBHEHUS JICKTPUYECKON YaCTH MAITMHBI 3alIMCaHbl JIs ABYX(pa3HOM
(dg-ocm) cucremsl koopauHaT. Ha puc. 4 mpuBeieHa cxeMa 3aMeeHUs MaIlliHbI 1
€€ ypaBHECHUS.

[ - ARORILE [EXN 5
Hy . Pl.|:x I|\ [ I ':(-_]' (,:lij..l[} dr R_‘ Pi!:~ ||H L. It

(@-o)¢",

q axis d axis
Pucynok 4 - Cxema 3amenieHnsi aCHHXPOHHOW MaIlTMHBI B IBYX(a3HOU
CHUCTEME KOOpJIMHAT.

ypaBHeHI/IH BHeKTqueCKOﬁ qaCTHU MalllMHbI UMCIKOT BU/:



Ugs = Rglgs +

rz/ d 4 !
gs Wys T OV s = Rylge + dt —Vo + (0 -0 )y,

dt
o d | ,
Ugs = Rslgs +a‘//ds TOY s Ugr = Relgr + dt — Vo + (0 -a)yy,

T :1'5(stiqs - ‘//qsids),
rae
Was = Lslgs + Llgr War = Lelgr + Linlgs,

Was = Lslgs + Lnlgrs — War = Lelgr + Linlgs

s'gs

Ls=Ls+L, L =L, +L,

NHnekcel B cucTeMe ypaBHEHHI MalllMHBI UMEIOT CIIEAYIOMUA cMbICT: d -
IIPOEKITMS BEKTOpa Ha OoCh d, q - MPOEKIMs BEKTOpa HA OCh (, T - IEpEeMEHHAs WU
napaMmeTp poTopa, S - MepeMEHHass WKW mapameTp cratopa, L - MHIYKTUBHOCTH
paccesiHusi, m - UHAYKTUBHOCTh LIETTH HAMAaTrHUYMBAHUS.

MeXaHI/I‘{CCKaSI YJaCTb MAallIUHBbI OITUCHIBACTCSI lIBYMH ypaBHCHI/ISIMI/II
d 1 d
—o,=—T,-Fo,-T,), —=60.=0
d¢t " 2H " ° L

HepeMeHHBIG B YPAaBHCHUAX MAITMHBI 0003HAYAIOT:
RS’ |_|S -COIIPOTHUBJICHUC 1 HHAYKTUBHOCTD PACCCAHNA CTAaTOpA,

R!, Ly, -COnpoTHBIIEHUE U UHIYKTHBHOCTH PACCESHUS POTOPA,
L, -MHAYKTUBHOCTb LI€NIM HAMarHW41BaHUs,
L, L, -moHBIC HHAYKTHBHOCTHU CTaToOpa U poTOpa,

Ugs, lgs - IPOCKIMM HAIIPSDKEHUS M TOKA CTaTopa Ha ock d,
! il

grr qr
Ugs:lgs - TIPOEKITNH HANPsDKEHUS U TOKa cTaTtopa Ha och d,

u - MPOEKIINY HAMPSIKEHUS U TOKa poTopa Ha OChb (,

Uge g, - TIPOCKIIMN HAIPSDKEHHS M TOKa POTOpa Ha och d,
WassWqs - POEKIMK NIOTOKOCIEIUIEHHUS cTaTopa Ha ocu d u g,

War»Wqr - IPOEKIIUU TIOTOKOCLETUIEHUs poTopa Ha ocu d u ,

- YTJI0Basi CKOPOCTh POTOpa, @, - YIIIOBOE MOJI0)KEHHE pOTOPA,
P - 4MCIIO Map MOJKCOB, [, - IMEKTPOMATHUTHBIA MOMEHT.

[TapameTppl aCHHXPOHHOW MAIIWHBI PACCUYUTHIBAIOT MO  CIEAYIOLIUM

BBIPAKEHUSIM:
Homunanbnoe ¢aznoe nanpspkeHue, B
_Y, 380 =2194
"B

CkopocThb BpallleHUs MArHUTHOTO MOJIsi (CHHXPOHHAsi CKOPOCTh), 00/MUH



N, = 60x f, _ 60x50 _ 750
p 4

HomMmuHanbHOE CKOJIBXKEHUE, O. €.
s - n-n, _ 750-725
! n, 750

Kpurnueckoe ckonpxeHue, o. €.

S, =S, x(M,, —M,,” —1) =0,033x (2,9 ++/2,9? ~1) = 01854

CKOpOCTb BpallleHHss MATHUTHOT'O N0 (CHHXPOHHAs CKOPOCTB), €
2,  2x314x50 785

p

HomuHanbHas yriosas cCKOpOCTh BpalleHHUs Baja,
zxn,  314x725

=0,033

o, =

@, = = 75,88
30
HomunansHbIi MOMeHT, H*M
= P, 37000 _ 45761
@ 75,88

MaxkcumaiabHBIM MOMEHT, H*M
M, =m _xM, =29x487,61=1414,07

[TyckxoBoii momenT, Hm
M,=m xM, =285x487,61=1389,69
ITyckoBoii TOK, A
| =k x| =52x88=457,6
Mexannueckue notepu, Bt
P, =0,03xP, =0,03x37000=1110
KoapdunmenT npusenenus
C =1,032, kak npaBuino C =1+S,

[IpuBeeHHOE aKTUBHOE COMPOTHUBICHHE poTopa, Om
1 P +P, 1 37000+1110

ro_ Mmex
R, = = x—twer

==X
3 1-S, 3 g, 1-0033
0,033

= 0,056

2
Ill x
H
AKTHBHOE COIPOTUBJIEHUE cTatopa, OM

_ P _
g =Y cosp-1) _ . LA 219.4x0.74x (1-086) 4 120z ¢ oce 11102
| 317 88 3% 88

H

0,15:



Pucynok 5 - T-o0pa3Has cxema 3aMeIlleHrs aCHHXPOHHOTO JABUTATEeNs

R1, R2’, RM — akTuBHBIE CONPOTUBIIEHUS (a3 cTaTopa, pOTOpa U BETBU
HaMarHW4YMBaHUS;

X1, X2’, XM — uHAYKTUBHBIEC CONTPOTHUBIICHUS paccesiHus (a3 craropa
pOTOpa U BETBU

KOB(I)(i)I/IIlI/IeHT nmepeBoaa OTHOCHUTCIIBHBIX CAMHUIT B MMCHOBAHHBLIC

LU _2194 0
|, 88 ’
HpI/IBe,ZIGHHOG AKTHBHOC COIIPOTHUBJICHUC POTOpaA, O.C.
ry*= Ry 0056 _ 09249
C* 249
AKTHBHOE COIMPOTHUBJIICHUC CTATOpA, 0.€C.
R
*=—= 0151 _ 4 6064
C* 249

Homunanbnas momiHocts ipu Harpyske 50%, Bt
P, =p*xP, =05x37000=18500 | rne p* = 0,5 ko3 dunment 3arpysku

ABHUTATCIIA.

Craropnslii Tok nipu Harpyske 50%, A
P
I = up _ 18500 _585
P mxU,, xnp*xcosg, * 3x219,4x0,8x0,6

rae kodddumment momuoct U KIIJ mpu 50% 3arpyske momoOpaHbl u3
KaTaJOKHBIX JaHHBIX AHAJOTHYHOTO ACHHXPOHHOTO ABUTaTeNs (ACHHXpPOHHBIC
neuratenu. CrnpaBounuk. A. D. KpaBuuk, M. M. lllnad, B. U. Adponun, E. U.
CobomneHnckas).

Toxk uaeanbHO X0IOCTOr0O Xoaa, A

* 2 2
1- _
Ilzp* — (p(s*‘)} 58’52 _ (0’5 X (l 01033) x 88,3}
I 45

A-ps ), (1-0,5%x0,033)

S Pass) ) (05x(1-0033) Y
L-p's)l, (1-0,5%0,033)




OTHollIEHNE aKTUBHBIX COMPOTUBJIEHUH cTaTopa U poTopa (Ko3pduLreHT
AKECTKOCTH)

s R _ 006084
CR, 1,032x0,02249

Cucrema ypaBHEHHU, onKChIBaoas paboTy aCHHXPOHHOM MalllMHBI B
peXrUMe HOMUHAJIBHON Harpy3KHu:

-
L]

U=-E1+iX, La+ R, I,

{0=E+ X, L1+ R;I—l;

Sk

Iia = Lo+ (—12):

L

Pucynok 6 — Bekropnas auarpamma A/l B pesxuMe HOMHUHAIBHON Harpy3Ku

Yron Mexay TOKOM U HampsDKEHHEM (g MpH padoTe Ha XOJOCTOM XOAY
peBapUTEIHHO MTpUHUMaeM 87°. DTO 3HaYEHUE HE ABJIAETCS KOHCTAHTOM, T.K. IS
JBUTaTeNIel pa3HOW MOUTHOCTU OHO OyneT MeHsThes. Tak, mis asurarens 630 kBt
3HaueHue Qo=88°. s neurarens 3 kBT @o=87°.

VYroa Mexy TOKOM U Halps>KeHHUEM MpU paboTe Ha XOJIOCTOM X0y, pajl

_ 87xm _ 87x314 _152
180 180

CropoekTupyeM TOKU Ha OCh, TPOXOAIIyto yepe3 BekTop U
|,,cosp, =1,C08¢p, +1,C0S@, (*)

?y

Haiinem npoekuuro Toka poropa I12cos@,, aus vero onpenenum ok I, u3
cuctemMsl (puc.11)

U(R1+C2J

I;=L,, e0e Z, =R +jX;; Z,=R,+ jX;, moeda |,c0S¢, = ; -
Z,+CZ; R +c R ‘
1+CS— + (X5 +CX

H

DTO COOTHOIICHHUE TIPEJICTABUM B BHUJIC

U[ﬁ+;j «
Hz , ede }/ZCRH X, =X +C Xy
1 ) 2
CR, (ﬁ+sj +y

H

4 —_—
l,cosp, =

[loacraBnsis B *), monyuum



2
u(ﬂ+si] = CR; (1, cos,, — 1, C0S ) % [msi] "

H H

W3 ypaBHEHUSI KpUTUYECKOTO CKOJIBKEHUS

s _ CR; 1
TOVREE (G +CX)E By
[IpomesxkyTouHbIi KO3PdULIHEHT

y=\/i— 2=\/ L o612 —a72

s? 0,18542

OO611ee HHIYKTUBHOE CONPOTUBIeHHE, OM

X, =yxCxR; =4,72x1,032x0,056 = 0,2728

J171st TOro 4TOOBI BHIACIUTH U3 UHAYKTUBHOTO COMPOTUBIICHUS XH
COIIPOTUBIIEHMsI paccesiHus a3 ctatopa u poropa, Om. Bocnonbs3yemcs
COOTHOUIEHUSAMH, KOTOpPbIE CIIPaBeJIUBHI 1J1s1 cepuiiHbIx AJl, Toraa:

X =042x X, =0,42x0,2728 =0,1146
0,2728

X
X35 =058x =058 =01533

NBayKTUBHOCTH paccesiHUsl CTaTOPHOU Henu, ['H
X, X, 01146

L, = = = =0,365%x107°
w, 22f 2x314x50

NHBayKTUBHOCTH paccesiHUsI pOTOPHOM LENU NMPUBEIEHHAS K cTatopy, ['H
X}s  X3s 01533

w, 24 2x314x50
NHayKTUBHOE COMPOTUBIIEHUE PACCESIHUSA CTATOPA, O.€.

=0,488x107°

4 —_—
L25 -

X
l*:izwzo,oq‘,
C* 2,49
HpI/IBeI[eHHoe HHIOIYKTHBHOC COIIPOTHUBIICHHUEC PACCCAHUA pOTOpPA, O.€.
X,
X)* =20 = 01533 0,0615
c* 2,49

Cornacno BektopHo# auarpamme JJ[C BeTBu HamarunuuBanus El,
HaBeJIEHHAs MOTOKOM BO3AYIITHOTO 3a30pa B 0OMOTKE CTaTOpa B HOMUHAILHOM
pexume, B

E, =y(Ucosp, -1, R, +(Usin g, —1,,X,,) =1/(219,4x0,74-88x0,056)" +(219,4x0,67-88x0,1146)° = 210,

I/IHILYKTI/IBHOG COIMPOTHUBJICHUC ICIIN HAMAaIrHUYWMBaHUWAA, Om

E .
x, _E_21088_,
l, 45
I/IHIIYKTI/IBHOG COIMPOTHUBJICHNC LCIIM HAMAarHn4ruBaHUA, O.C.
= 408 g eg
C* 249

NHAyKTUBHOCTH LIENM HAaMarHW4YuBaHus, ['H



X, X, 4,68

" w, 27 2x314x50
ITocTostHHBIE TOTEPU B ACHHXPOHHOW MallnHe, Bt

=14,904%1073

P, = 0,005i = 37000 =0,005x 37000 =250
n, 0,74 0,74

MarauTHsble TOTEPU OT MOCTOSAHHBIX NIOTEPD, BT
P,, =0,66x P, =0,66x 250 =165

DuKTUBHOE aKTUBHOE COIIPOTHUBJICHUEC LNCIIWM HAMAarHM4nuBaHU s, OMm
P, 165

— M _ =7~ _0,0815
Mo 45
I/IHI[yKTI/IBHoe COHpOTI/IBJIeHI/Ie eI HaMaroHnimBaHUsA, O.€C.
«_ Ru _00815 _ 0.0327

Mo Cx 249



Tabnuma 2 - Pesynerathl pacdyera mapameTpoB T-o0pa3Hoii cxembl 3amenenus Al

HanmeHoBaHWe mapamMeTpa, eIHHHIbI H3MEpPEHHs | 3HaueHue
Texnuueckue oannvle
CUHXpOHHAsI CKOPOCTh BPAIICHHUS (¢, Paj/c 78,5
HomunanbHast CKOpoCcTh BpaIlleHHs! pOTOPa Wy, pajy/c 75,88
Homunaneueiit MomenT My, HMm 487,61
[TyckoBoit MoMeHT My, H'M 1389,69
MaxkcumManbHbIH MOMEHT Mmax, H'M 1414,07
HomunanbHbIi TOK cTaTOpHONW 0OMOTKH |y, A 88
ITyckoBoii Tok I, A 457,6
Tox xomocroro xoxaa lo, A 45
Kpuruueckoe ckomnbxeHue S, 0.e. 0,1854
Ilapamempbl cxemvl 3ameweHus 6 AOCONMOMHBIX eOUHUYAX
AxTHBHOE conpoTuBieHue $asbl cratopa Ry, Om 0,151
[IpuBeneHHOE K CTATOPY aKTHBHOE CONPOTHBIIEHHE (ha3bl potopa R 2, Om 0,056
WHnykTuBHOE CONpOTUBIIEHHE paccesiHus (a3bl cratopa Xis, OM 0,1146
[IpuBeneHHOE K cTaTOpy UHIYKTHBHOE CONPOTHBIIEHNE paccessHus Gpas3bl potopa X 25, OM 0,1533
OUKTUBHOE aKTUBHOE COMPOTUBJICHUE IIETTH HaMarHuIuBauus Rm, OM 0,0815
WNHAyKTUBHOE COMPOTUBJICHHUE IIEMTH HAMAarHUYUBAHUSI Xm, OM 4,68
WNHIYKTUBHOCTH paccestHus cTaTopHoit uenu Lig, M['H 0,365
[IpuBeneHHast K CTaTOPY MHIYKTUBHOCTD PaccesHUs POTOpHOU 1emnu Lys, MI'H 0,488
VHIyKTUBHOCTD IIeNU HaMarHuYuBaHus Lm, MI'H 14,904
Ilapamempul cxemvl 3amewyenuss 8 OMHOCUMETbHBIX eOUHUYAX
AXTHBHOE conpoTHBJeHHE a3kl cTaTopa I1*, 0.€. 0,0606
[IpuBeneHHOE K CTATOPY aKTUBHOE COMPOTUBIIEHHE (ha3bl poTopa I 2+, 0.€. 0,0225
WHIyKTHBHOE CONPOTHUBIICHNE paccestHus Gas3bl craTopa Xix, 0.€. 0,046
[IpuBenenHoe K cTaTopy UHIYKTHBHOE COIPOTHBIICHUE paccesiHus (asbl poTopa X 2+, 0.e. 0,0615
@DUKTHBHOE aKTHBHOE CONPOTUBIICHHUE 1IENTH HAMAarHMYMBaHUS Fmx, O.€. 0,0327
VHOyKTHBHOE CONPOTUBIICHHUE IEIM HAMArHUYMBAHUSA X+, O.€. 1,879
IMocTpoenue rpadpuxkoB MepexoaHbIX MpoeccoB U

IJIEKTPOMEXAHNYECKOI XapaKTePUCTUKH IJIEeKTPOABUTATEs

Ha pucynke 7 mokazana cxema, o0ecrieurBaroIas mpsiMOi MMyCK ABUTATEINS U

IIOCJICAYIOIIEeC BO3pacTaHNE HAIPY3KHU.
LI

B[[=<]
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Pucynok 7 - Cxema npsitMoro mycka JIBUTraTess




Block Parameters: Asynchronous Machine SI Units X
Agynchronous Machine [mask] [link)

Irmplements a three-phaze asynchronous machine [wound rotor or squirrel
cage| madeled in the dg rotar reference frame. Stator and rotar windings
are connected in wpe to an internal neutral point. Prezz help for inpute and
outputs description.

You can specify intial values for statar and rator currents. 0 the [nikal
conditions parameter pou have the pozzibility to zpecify the gtator curment
anly :

[ =[] th{deq] iza.i=b.izclp.u] pha,phb,phc(deg) I

Or pou can chooze to enter the stator and the rotar initial curents:

[ =[] thideq) iza.isb.=clp.u.] phaphb.phe{deg] ra.rb.rc(pu] pha,phbphc
I

Parameters
Fator type: |Squirrel-cage ﬂ
Reference frame: | Fiatar ﬂ

Mam, power,L-L volt. and freq. [ Pala) Malims) klHz] 1
\[ 37000, 380, 50

Stator [ Rgfohm) LlzH] ]:

|[ 0.151 0.000365 ]

Fatar [ Rr'lahm] LI‘[H] T

|[D.EISE 0.000488 ]

Mutual inductance L [H]:
|[0.014304 ]

Inertia,friction factar and pairs of poles [Jikag.m™2) F(M.m.s] p(] ]
[10.27 0 4]

Initial conditions [read the details in the description above|
[1.0 000 000]

Qk | Cancel Help

Block Parameters: AC Yoltage Source =
AL Voltage Source [mask] [link)

|deal sinusoidal AC Voltage source.

Parameters
Peak amplitude [

|2z
Phaze [deq):
|o

Frequency [Hz]:
|50

Sample time:

|0

Measurements |None ﬂ

QK | Cancel | Help | |

Pucynok 8 - PacueTHble mapaMeTpbl OJIOKOB MOJICNIM ACHHXPOHHOM MallIuHbI




[loncraBnsds mapamMeTpbl CXEMbl 3aMEIEHHS], PACCUUTAHHBIE BBILIE, B OJIOK
MOJEIM  ACUHXPOHHOI'O  JJEKTPOABHUraTENsl  MOJCIUPYEM  ACHHXPOHHYIO
ANEKTPUUYECKYIO MAIIMHY B JIBUTATEIILHOM PEKHME.

CymMmapHblii MOMEHT MHepuuH NnpuHAT 10.27 xrxm
IIPEAINOIAraéMoro HCIOIHUTEIBHOIO OpraHa MeXaHU3Ma.

Ha pucynkax 9,10,11 npuBeaensl rpaduku YyrioBOH CKOPOCTH Baja U
AIEKTPOMArHUTHOTO MOMEHTA, JIMHEMHOTO HAIPSKEHHsS CETH U TOKa poTopa, a
TaKKe TUHAMUYECKash MEXaHUUYECKask XapaKTepUCTUKA JBUTATEIIS.

2, C y4€TOM HHCPUUU

| BHEBE 8

Pucynok 9 - I'padguku yrioBoit CKOPOCTH Bajia U AIEKTPOMAarHUTHOTO MOMEHTA



[ Scope2

Time offzet; 0
Pucynox 10 - I'paduku TMHERHOr0 HANPSKEHUS CETH U TOKA POTOPa
XY Graph E]@
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Pucynok 11 - DnektpoMexaHnueckasi XapaKTepUCTHKA IBUTaTes

3aKkJa0uYeHune
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IIpuioxenue b
3AJAHUE
JUTSI BBITIOJTHEHUS IOMAaIlHENH KOHTPOJIbHOM paOOThI
no oucyunauHne «IneKmpuuecKuil npueoo»
CTyZEHTaM TPYIIIbI
Ha memy «Pazpadomka mamemamuueckou mooenu 31eKmpoosuzamens
npueooa npou3e00CmeeHHO20 MEXAHUIMA)

1. BriOpaTh Ha NpeANPUATHH, C KOTOPOT'O HAMPABJICH CTYICHT, JIEKTPOIPHUBO/T
IPOU3BOJICTBEHHOTO MEXaHu3Ma, KOTOPBIN 1enaecoo0pasHo
MOJEPHU3UPOBATH C OJTHON MM HECKOJbKUMH IIEJISIMU:

— MOBBIIIEHUE YHEPTETUUECKUX MMOKa3aTeINeH;

— 0oJjiee CTPOroe BHITIOJIHEHUE TEXHOJOTUYECKUX TPEOOBAHUIA;

— MOBBIIIEHUE YPOBHS aBTOMaTH3AIINH;

— MOBBIIIEHUE UHTCHCU(DHUKAIINHN TEXHOJIOTUYECKUX MTPOIIECCOB;

— YIy4llIeHUEe dJIEKTPOMArHUTHOW COBMECTUMOCTH C MHUTAIOIIEH CEThIO;
— MOBBIIIEHUE KAYECTBA MPOAYKIINH;

— JIpyTHUE IEIIH.

2. HazHaueHue mpUBOIHOTO MEXaHU3Ma U €r0 TEXHUYECKHE XapaKTePUCTHUKHU.

3. Haznauenue wu TpeOOBaHHMS K DJICKTPONPUBOIY, €ro HOMHHAIbHBIE

napaMeTphl.

4. O6ocHOBaHUE 11€7€CO000Pa3HOCTH MOJICPHHU3AIIUH JIEKTPOIIPHUBO/IA.

5. Pacuer mapaMeTpoB MOJTHOW MaTEMAaTHUYECKON MOJEIH 3JICKTPOIBUTATEIS

6. [Toctpoenue rpaduKoB MEPEXOAHBIX IMPOIECCOB U DIICKTPOMEXaHHUECKOMN
XapaKTEPUCTHUKH JICKTPOIBUTATEIISI

7. 3aKJIrouYcHUE.

8. CIIMCOK HCITIOJIb30BaHHBIX HCTOYHHUKOB.

Ilpumeuanue: Tema pabOThl OyAE€T YTOUHSTBHCS JIA KaXAOTO CTYICHTA
MIPEIOaBaTEIEM I10CIIE€ BBIIIOJIHEHHS CTYAEHTOM IIEPBOTO ITYHKTA 3a/1aHUs, TO €CTh
IIOCJIE OIPEJEIICHUSI MEXAHU3MA U €T0 3JIEKTPOIPUBO/.



