2.3. IIpakTHYecKMe U Y4eOHO-HMCCJIed0BaATeJIbCKHUE 3a1a4u I
IIEKTPOCTATHYICCKHUX cq)epnquKnx I'MPOCKOIIOB C UCITOJIB30BAHUEM
KoMnbloTepHOi 3D Moaeau

Kpamkue céeoeHus no meopuu

* JJIEKTPOCTATHYECKHI THPOCKON ¢ 0€CKOHTAKTHBIM MoABecoM MmoJioro (3CI) wiu CIUIOIIHOIO
(OCI'C) chepuueckoro poropa (puc.2.5, 2.6 [1]) cocTouT U3 OBICTPOBpPAIIAIOLICIOCS OCPHILINEBOIO
poTopa 2 B3BEIICHHOIO B JJIEKTPOCTATUYECKOM TMOJIe D3JIEKTPOIOB 3. 3a30p MEXKIy pOTOPOM U
3JIEKTPOAaMHU JeCATKH MKM, Bakyym 10 10° mm. pr. cr. Pasron poTopa OO HOECATKOB THICSY OO/MHH
ocyiiecTBiseTcsa asurareneMm 4. Cucrema cbema uHGOpMau 00 YIIIOBOM TMOJIOKEHUM OCH BpAIICHUS
pOTOpa CTPOUTCS HA OCHOBE ONTHUYECKUX YCTPOUCTB 1 M MacKku Ha poTope.

* [IpuHuMn JAelcTBHSI JIEKTPOCTATHYESCKOTO TUPOCKOIAa OCHOBAaH Ha KMCIOJIb30BaHWM 3akoHa Kyiona o
B3aUMOJICICTBUU DJIEKTPUYECKU 3apsDKCHHBIX Tell. [lomBEIICHHBIM B AIEKTPOCTATHYCCKOM TIOJIE H
pPacKpy4eHHBIN ChepuIecKuil POTOp COXpPaHSIET OCh BpPAIICHUS B HWHEPIHUAIBHOM IPOCTPAHCTBE. OTH
THPOCKOITBI - ABTOHOMHBIE MOCTPOUTEIM ONMOPHBIX HAPABICHH.

[nmaBubie gocrouncTBa U ocodenHoctu ICI'— mpakTHUyecKkoe OTCYTCTBHE TPEHHUS, OTCYTCTBHUE
npeiidoB, 00yCIOBICHHBIX KUHEMATHYECKUM B3aUMOJIEHCTBHEM PAMOK KapJlaHOBOTO MOJBEca U pOTOpa U
MaJjiasg YyBCTBUTEIIBHOCTh K TEMIEPATYPHBIM BO3JAEHCTBUSIM.

OCT" — cBOOOHBIN TUPOCKOI U €T0 BBIXOJHAS HHPOPMALIHS - YIIIBI MEXAY OCbIO POTOpa U KaMepoil.

Ecnu oce BpameHusi NepBOHAYalIbHO BbICTaBieHa BepTUKanbHO — ODCI OCHOBa THMPOCKONMWYECKOU

Beptukanu (I'B). Ecnu ock Bpamenus ropuzonTansHa - 9CIT ocHoBa rupockona Hanpasienus (I'H).

Z

Puc.2.5. Cxema u snemenTsl KOHCTpYKITMU ICI
1- ontuueckue ycTpoiicTBa; 2— poTop;

3— DNIeKTpOMbl; 4— ABUTATEITH Puc.2.6. Porop u cucrtema koopiuHar



 [locTpoeHnne u uccienoBanne ypaBHeHUH ABUKeHUsA (Maremaruueckux mopedeit) JDCI
MPeICTABJIEHO JaJjiee NMPHU PelieHuH Y4e0HO0-HCCJIeI0BaATeIbCKOM 3adauu 2.3u.

IIpakTn4yeckue 3aaa4m 1-ro ypoBHsi CJ10:KHOCTH

3agauM 119 CAaMOCTOATEIbHOIO PelleHU s -
e

3aoaua 2.13. Tlonk3ysich TUHEAPU30BAHHBIMHU ypaBHEHUSIMU JABMKeHUsS JCI SCL LB
Ayo+HPB=Mgcosout, AgB—Ha=0. 3
omnpeaenuth 4YactoTy K [I'] cOOCTBEHHBIX HYTAIMOHHBIX KOJCOaHUI

TMPOCKONA € MOJBIM POTOPOM IIPH MCXOMHBIX NAHHBIX: KHHETHYECKHIA
moment H=0,025H-m-c; momenT uueprimu poropa A,;=10° H-m-c?. &

2CI'TH

el

3aoaua 2.14. Tlonb3ysch TMHEAPU30BAHHBIMU YpaBHEHUAMU JBUxKeHUS DCI Xig

Ay +HB =M, cosout, AgB—Ha=0. X
onpeaeanTh 9acToty K [I'11] coOOCTBEHHBIX HYTAIMOHHBIX KOJICOAHUH TMPOCKOIA ¢ CIJIOMIHBIM POTOPOM
IPH UCXOIHBIX JaHHBIX: KuHetuueckuit MomeHT H=0,0002HMm-¢; MmomenT nneprmn A,=1,3-108 H-m-¢2.

3aoaua 2.15. Tlonb3yschk nuHeapu30BaHHbIMU ypaBHeHUAMU JBMkeHUs ICI (I'H) ¢ moabimM potopom
Ayg+HB=mgz,, AP-Ha=0

OIpPEACNIUTh JOMYCTUMOE CMEIIEHUE LIEHTPa Macc poTopa Z, [MKM]| B IOJIe YCKOPEHUH (, BBI3BIBAIOIIICE

npeiid rupockona [ =1lrpan/aac

HeoGxonumele ucxonuslie qanueie; H=0,025 H-m'c; m=0,015«x2; g=9,8 m/c?

3aoaua 2.16. Tlonw3ysich nuHeapru3oBaHHBIMEU ypaBHeHUsIMU JBIkeHuss OCI (I'H) ¢ cmumomnbiM poTopoM
Adi+HB=mgz,, AP-Ha=0

ONPEIETUTh JIOIMyCTUMOE CMEUIEHUE IIEHTpa Macc poropa Z, [MKM| B IOJIE YCKOPEHUN (, BBI3BIBAIOIIICE

npeiid rupockomna {3 =1rpag/uac

Heo6xonumeie ucxoausie qannsie;. H=0,0002 H-m-¢; m=0,001x2; g=9,8m/c?


Отв и реш практ-зад 1-12.doc

Y4eOHO - uccie0BaTe/IbCKasi 3a1a4a 2-10 YPOBHS CJI0KHOCTH

3aoaua 2.1u. IIpoBeCTH aHATUTUYECKOE M YUCJCHHOE HCCIICIOBAaHUE JIEKTPOCTATHYECKOI0
rupockomna (puc.2.6).
Yacmo A.
1. BeiBecTu, Ha OCHOBE ypaBHeHUM Jlarpanxka 2-ro poja, HEJIMHEHHbIC YPABHEHUS ABUKEHUS (TIOCTPOUTH
MaT€MaTHYECKYI0 MOJENb) JIJIEKTPOCTATHYECKOI0 THPOCKONA C BEPTUKAIBHO WM TOPU3OHTAIBHO
BBICTABJICHHBIMU OCSIMU BPAILICHUS.
2. [TonyunTh ¥ NpoaHATIU3UPOBATh JIMHEAPU30BaHHbIC YpaBHEHUs ABMKeHUsT DCT,

Brisiuts ocobennoctu ICI.

Yacmo b.
[IpoBeCTH KOMIIBIOTEPHBIE HKCHOECPUMEHTHI C IOMOIIBI0 MNPOrpaMMbl YHCJIECHHOTO PpEIICHUS H

TMHaMu4eckor Bu3yanuzanuu “ESG”, moaTBepAUTh MOTYyUYEHHBIE aHATUTUYECKUE PE3YIbTaThl.

Ilpumep peuwrenus yueono-uccneoosamenvckoit 3aoauu 2.1u

Yacmos A.
, b 1. UcxoaHble MOJI0KEHHS
OCrTe YpaBHeHus Jlarpanska 2-ro poaa
2
d(0E) OE d(0E) OE
. . Y Rl il B Z === =0,
$=0 s . dz[aaj 7 o dt[@BJ op O, (2.17)
y 3CI'TH
N T Kunernueckasi JHeprusi u 00001IeHHASA CHJIA
L Ad® o BB C,. . .

I'B Q. =—ud+mgz sinocosp+ M, cosm,t Qp =—uf +mgz, cosasinB+Mgcosmgt  (2.19)

I'H Qu =116 + Mgz, COS0LCOSP+ M, cosw,t  Qp =—HMB+mgz sinasinB+Mgcosmgt  (2.20)



* YpaBHeHNs ABUKEHUS IEKTPOCTATHYECKOT0 THPOCKONa
A(6.cos? B — af3sin® B) + pé + HBcos p = mgz, sinocos B + M, cos o, t,

I'B - _ . _ (2.21)
BB + Aa” cosBsinf + up — Ha.cos = mgz, cosasinf + Mg cos ogt;

rH A(6.cos? B — apsin® B) + po + HBcos B =mgz, cosacos + M, cos o, t,
) _ . C (2.22)
BB+ Ac? cosBsinf + puf — Hacosf =mgz. sinasinf + Mg cos apt.

C(asinB+ @)= H = const,

2. /Iuneapu3oBaHHble ypaBHeHMs, ypaBHeHue IBxkeHus OCI ¢ yuetom A=A)+A;

. B o B Ao?+AT_.<:i+M.d+HBngZco“FMaCOS@at’ 029)
CrTB AB + ArB+uB—H . =mgz.p + Mg cos mgt;

| Yg At + Apdi+pd + HB=mgz, + M, cosa,t, .20

TN « TH AR+ A +uB—Ha=Mgcosagt

R

Nunexc “0” o3HauaeT HOMUHAJIBHOE 3HAYEHUE TTapaMeTpa, uHaekc “T” , 94To 310

2L LH TeMIiepaTypHas (TEXHOJIIOrM4ecKkas) MaJiasi 100aBKa K HOMUHAIbHOMY 3HAYECHHUIO.
Xlﬁ s
» Baxnbie ocooennoctu OCI’
*(2.23), (2.24) - ypaBHEHHUS JBI)KCHHS CBOOOJHOT0 THMPOCKONA, HO C OCOOCHHOCTSIMU -

"TemriepaTypHble" WIH “TeXHONOrn4Yeckue” (PpakTopbl (MOTIYEPKHYTHIE CIaraeMbie);

* ICHCTBYIOT MOMEHTBI OT CMeNIeHHS 11. M. ("'"TemMrepaTypHas" Win “TeXHOJIOTHYeCKas MAATHHKOBOCTH);

* HyTallMOHHBIE YJIEHBI UMEIOT "TeMIiepaTypHble” WIH “TEeXHOJOTHYeCKue” T00aBKH;

* B ['H MadaTHUKOBOCTH Hrpaer 0oJiee CylIeCTBEHHYK poyib, yeM B [ B, T.K. MOMEHT OT CMEIIEHUs W. M.,
nevictByromnuit Ha I'H, 3HaunTenbHO OOJbIe, YeM MOMEHT, AeHCcTByIOMMN Ha ['B.



AHaJIUTHYECKHE OLIeHKH

PaccmoTpuM nuHeapuszoBaHHble ypaBHeHus (2.23) I'B npu A6+ H B ~ M _ cosm. t

(04 a™?
u=0, A; =0, z,=0 u npu n1elcTBUM raPMOHUYECKOTO . . (2.25)
BO3MYIIIAIOIIEr0 MOMEHTA 10 O AB—Ha=0.
13 ypasuenuii (2.25), npu H gocratouno Gonbmimm, HB=M, cosa,t, (2.26)
HOJTYYHUM MPELECCUOHHBIC YPABHEHUS JIBHIKCHHUS: _Hd&=0. '
Pemrass (2.26) mpu HYJIEBBIX H. V. MOJYYHM 3aKOHBI M, sino .t (2.27)
MPEIECCHOHHOTO JIBMKEHHS OCH THPOCKOTIA 110 oL ¥ [3: a=0 = Ho N g '

(04

*[Ipy pelcTBMM TrapMOHHMYECKOTO BO3MYyIIArOLEro MoMeHTa M, o0Cp Trupockoma CcOBEpIIAET
npeuneccuoHHble Kojgdedanus no P ¢ ammmrynoii M /Ho, 1 gactotoit ®,. [lo o ammuuryna xonebanuit
CylIeCTBEHHO MeHbIle. [ nccnenoBanus MajiblX HYyTAallMOHHBIX KoieOaHni Hajo pemats (2.25).

Z
5 Hcxoanble JaHHBIE 10 TapaMeTpaM dJICKTPOCTATHUECKOTO THPOCKOIIA.
A’ IHonwtit depunueswvtit pomop:
>.> ¥ m=0,015«2; H=0,025H-m'¢c; p=0,00005HMm-c; A=B=10°H-m-c?
. _ s . g
x pamuycel R=0,026 m; Ry=0,025 M; 3a30p mexny poTopoM MU KaMepoi

h=150MKM.

HeiictByeT rapmonnueckuii MomeHT BHemHux cuit M,=0,03 H-m; ®,=20 c.

Cnnownoil Gepuniueswlii pomop.

m=0,001 kr; H=0,0002 H-m-c; n=0,00005H-mc; A=B=1,3-10%H-m"c?

paauyc R = 0,005 M; 3a30p Mexay poropom u kamepoir h=30 MkMm.

HeicTByeT rapMoHndeckuii MoMeHT BHemHux cun M =0,0003H'M; ®,=20 C
1




