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@ EpeeaHcKuu f/Jusu11ec1euu UHCTuryr. 1 ~82 •· 

0,ll;!!OH li3 oco6eHHOCTefi pa60TH rrpeo6pa30BaTe.Jll! CHJlhI MarHHTO­

MeTpa HHTerpa.m,Horo MarHHTH?ro IIOJIII [I] RBJIJieTCR He06XO;r(HMOCTJ> 

cos,nµ!rn:sr Hepa6o~ero rrepBOHa"IaJibHoro ycHJIB.11 B KOHTa.KTe III>e:3o;r(Ho­

,n;a. IIpH STOM He ,D;OJDKHO HM6T]) M6CTO Bsam.moe rrepeMenie:ime HJllI rrepe­

KOC KH,JJ;eHTOpa li IIOJiyIIpOBO'AHllJCOBoli CTPYKT.YPH.B llpRllrnMHOM ycTpott­

CTBe,rrp:m.AeHeHHOM B[I] ,ITO Mepe YB6.Jrn:qeHRf! rrporH6a CB06o,IUioro KOH­

u;a CHJIOC03,D;aIOfll6H lIPYJJOOibi, map, 6y,nytm: c 0,ll;!!Ofi CTOpoHbl ITOMeflleH­

HHM B IJ;6HTPHPYI0fll68 OTBepcTHe, MOJKeT rrepeMemaTJ>CR B CTopoHy ,n;e~­

CTBHR Cli7IH, C03,nFtBaR H6COOCHOCTn M8l!OJY Halipa.BJieHHffMll rrepBOHa­

~a.ir:DHoro Hepa6o~ero ycRJ!WI H ochro HH,D;eHTopa. Bosmmarofllllfi rrpn 

STOM KpyT~ MOM8HT MOJKeT IIOBO:p3.'lli13aTh III>830p83RCTHBHyro CTPYK­

Typy ll BHB8CTH rrpeo6pa30BaTeJU, H3 CTpo.FI. 

8ToT He,n;ocTaTOK ycT:p3.HeH B rrplillWMHOM YCTPOliCTBe, ROHCTPYK­

IJ;HR KOTOporo rrpRBe,n;eHa Ha pnc.I. Ilpn BBHHtru:Ba.HHH pery.JIHpOBO~­

Horo BRHTa I ero ro~OBKa H3rH6aeT CB06o~HJ:ffi: KOH8IJ; IIPYJKHEH 2·:;r 

coa,IJ,a:eT ycHJ!lie , rrporropIJ;HOH.a..JThHoe rrepeMemeHIDO. OT sToro ye~ 

B soHe corrpRRacamm rrpymnru 2 c uapoM 3 B03IilIBa.IOT CKJia H ns­

I'li6aioll!Kli MOM8HT. PaBHo,n;elicTBYJWja.H STOH CHJW: Ha.IIpaBJieHa B IJ;8HTp 
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mapa 3 H ypa.BHOBenm:aaeTCH onopHl:ilMI! pe~ ' B03H1<lltal!llltHM OTI 

npymmb! 4 II OT Top~ BhlCTyna 5 IIpOK.7.la,I\Kl'I 6' KOTOphle HaIIpaBJieHl:l' 

K n;eHTpy mapa. 3. .UeiicTBHe ma.pa 3 Ha npymmy 4 Hanpa.BJLeHo rrep­

rre~J!HpHO K ee IlJ!OCKOCTH H COBrra,n;aeT c OCbID liH,IteHTOpa 7 

(.n;.mm:a BhlCTyna 5 rro;zi;6HpaeTCR: TaK, 'l!T06H n;eHTp mapa. 3 rroCJie ero 

Oillqlffimll Ha u;eHTP~ D;I!IJll!H.lJJl~ecm Topeu BhlCTyIIa 5 COBMe­

lij9.JlCH c OCbID HH,IJ;eHTOpa 7). lllap 3' COCTa.BJlru:I mapmrpHoe coe,rume-' 

mi:e c rrpyDHOJ.i 2 (ycTaHOBJieH CB06o~o. 6es 3aJJ;eJIKa), He BOCIIpH .. 

:a:ru&:teT MOM6HThl, B03HXKaIO~e B 30He conp:wtacaHHH c I!pJTlKHHOii 2. 

TaroIM o6pa30M, Ha KOHTaKT m.e30~0,Ita, COCTO.!llllero H3 ~eHTopa ? 
H m.esope3HCTHBHoii CTPYRTY'Phl 8 c onpe;zi;eJ.IeHHh!M Ko~eHTOM rre• 

pe,Itatm, SB.BHCJillll!M OT pa3MepoB npYJKHHH 2 H paCIIOJIOllteimsi: liH,IteHTO ... 

pa 7, Bcer,Ita rrepe,ItaeTCH TOJII:,KO ycHJlHe (des MOMeHTOB), npOXO,l(Jl­

mee qepes ocb HH,D;eHTopa 7 :e: TeM ca.MliM ycTpa.RIDOTca nepeMemeHWI 

HJ.W rrepeKOCH B KOHTaKTe Ilbe30,Il;HO,Ita. Bee ;zi;eTaJIK I!pIDBXMHOrO yc­

TPOICTBa H m.eso,IJ;Ho;zi;a co6pa.Hll Ha Kopn:yoe 9. HH;zi;eHTop 7 SaKPeII­

~eH Ha Kopn:yce 9 qepes H30~YJlllYIO BTyJIKy IO. c IIOMOlltbD BHBO­

;D;OB II rrpeo6pa.so:aaTe.7t& coe,IJ;HHR:eTCJi c BHemHeii s~eKTplI'tJ:eCKOI cxe ... 

MOJ.i. PaOO'tiee ycltJil!:e OT TOKOHec~ero npOBO'AHIIKa MaI'HltTOMeTpa rre-

pe.ztaeTcm Ha npeo6pa.scmaTem, B soHe conp:imacamtSI ma.pa 3 c rrpy­

llO!HOi 2, Kalt IIOKa3a.HO Ha pnc.I. 

Ha.n;emaa: pa6oTa npmmMHoro ycTpoitcTBa sam:cHT OT SHa'tielilIB 

Bosmnta.IODin HanproKemi:ii B rrpy.JmHe 2 ripe: ee H3r:e:6e :11 B MecTax 

KOHTaKTa _mapa 3 c npYJiWHB.MH 2,4 K BHCTyllOM 5. 

BBR,IJ;y Toro, 'l!TO Topeu; _BHCTyIIa 5 BOCIIpHHl1!Ml.eT OKOJIO 0,1% OT 

Boero ycRlIHfl (Hs".'"sa M::Uroro sHa'l!eH:e:H yrJii:i. HaKJIOHa B soHe oonpn­

RacaHHH np~ 2 c mapoM 3, Bcero r0-2°), pac'tieT H npo:sepity 

KOHc~nVRTHBH!:IX pasMepoB npKIRl!MHoro ycTpoiicTBa MOJKHO npoBeCTlf 
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rro cxeMe pxc.2, KaK cTeplltHII rrocTOmlllioro ce'l!eHHH c O'AHHM sameM­

~eHHID4 KOHIJ;OM H npOMeJKYTO'tJ:HOJ.i orropoli,Ha.I'IJYlleHHOii Ha CB060.l(HOM 

KOHIJ;e ·c:wrott P • 3a.zta tia CBO.IJ;HTCJi K onpe;zi;eJieHHro ,lJ,1IllliH npOJieTa a. 

npH HSBecTHOM sHa'tieliHH peaia.zym F onopH 5 R npor:e:oa f cBo-

60.l(Horo KOHJ:(a ll.PY'JWHH 2 (TO"iKH C). IIepBHii H3 3THX napa.MeTPOB 

( F ) saiaeTca HCXO.Itfi HS s:aa11eHWI Heo6xo,IJ;HMoro nepBoHa·qaJ.t:&Horo 

ycltlIBH B KOHTaKTe meSO,IJ;HO,Ita (;zi;o IH) ,a BTOpoi! ( f ) - YCTaHOBJiei­

HKeM ~Toro ycHJIWi nepeMemeHHeM CB060.u;HOrO KOHJ:(a llPYJiO'IHH 2 c IIO 

MOlltbll pery.mrpoBO'tJ:HOro BHHTa I (mar pesb6H 0,2 MM),IIOBOpa'tJl:llla.Sl 

ero OT 0,5 ;zi;o 2 o6opoTa.,lL.zm:Ha npOJieTa Q onpe;zi;eJ.IHeTcH HS Bh!pa-

JKeHHH, 

IIO;IJ;CTaHOBKOH 

f = Pa.?. ( 3 ~-+.Li a.)/ 12 EI 

3Ha'tJ:emtH p [2] 

p = 2 Fe; ( 2 e + 3 a.), 

r;zi;e .:f - nporH6 CB060;IJ;HOro KO~ llpyD'.Hbl 2, 

p - yClLJ.lliie :ea KOHD;e npyimim 2, 

· a,, e - Ytia cTKl'l rrpylltKHbl 2 , 

E - MO;IJ;yJib ynpyrocTH MaTepHa.Jia npYJIGIH!:l 2, 

I - MOMeHT HHepu;HH ce'tieHW'! npyJKHHH 2. 

,lJ.Jtg Q, IIOJTy'laeM: ey6H'tJ:6CROe ypa.BHeHHe 

. (I) 

(2) 

. ?> 3 o a g E If 3 E I.:f (3) 
Q, + I. {,Q. - - -- a. - -- = 0 ' ., . 2 Fl'. F 

KOTOpoe pemaeTM IIO H3BeCTHO:it \[lopMyJie Kap,ItaHO [3] • 

IlpyJ!iMH!:l 2 R 4 H3rOTOBJI0HH KS CTa.JIH MapKlil I;µ: T~OH 

0,08 MM.''lill:cToTa noBepXHocTe:li npyx:m H ~,IJJ>~ecitoro Top~ 

BHCTyIIa TOHxo:it IIOJlHPOBKO:il: .noBe;a;em ;zi;o Re = 0,08 MKM •. lllap Raro-
·' 

TOBJleH HS cTeKJJa TKIIa .. rrrutPeKC
0

MeTO;IJ;OM II.JiaBJlemtH B BaKy"YMe :KpO-

meK CTeKJJa, KOTOpHe llOCJie OCTH:Ba.Re:H o6paSYJOT mapH ~p~eCRO:it 
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0opMI:l. IllapH Heo6xo.~Moro ~:iraMeTpa rro~6llJ)aroTcR JIH6o rrpoce:ima.Hlle~. 

JIH6o :1:!3MepeHHeM :l:!X .n:aaMeTIJa. 

B ROHTa.KTe Ilb830;n;lilO~a rrpeo6pa30Ba.TeJiett c:wrn MarHJ.:!TOMeTpa 

J.:!i!TerpaJibHOrO MlrHHTHOro IlOJIJ! [I] 6I:LJIO Heo6XO,nillv10 C03~aTb ycH­

mrn F ~ 0 , 3H rrp>r rrepeMelllemm KOHIJ;a rrpJ')Klllihl 2 f ~ 0 , I MM. KoH­

CTPYKTHBHO ~Ha rrpoJieTa f 61:lJia rrpKH.fITa e =I MM. IlpH rrorre­

pe'llllDC pa3Mepax rrpJ')Klllihl 2 g, = I MM H h = 0,08 MM no (3) IIO­

.Jiy'tffi.8M a.~ 3,5 MM . PacxOJK,IJ;e:ime Teopmr OT :mcnepHMeHTa cocTaB­

JIHeT OKOJlO ;t 5%. 
IlpoBepKa Ha H3rH6HYID IlpO'IlIOCTb npyl!OiHll 2 rrpOH3BO;n;li1TCR TIO 

tIJOPMYJie [ 4] 

6~"' :"'~x == 6Pa./~'12.~ [6] u, (4) 

r~e Mrna.x - MaKCliMa.Jll,HblM 1rnr>r6a!O!UIDi MOMeHT, 

W=f:Jh.a/6 - MOMeHT conpOTHBJieimR ce'!eHHR npyJKrurn 2, 

[ 6 Ju. - ~orrycTHMOe 11arn6Hoe Harrpr.DKeHHe ,n;Jll'I CTa.Jlli I3X • 

.]J.7m paccMOTpeHHOro np:l:!lKHMHOro ycTpottcTBa TIO (4) ITO.Jiy'tffi.eM 

ou. < 3 • 108 rra • 
Pa,n;Hyc mapa onpe,neJIReTCR H3 yCJIOBHR KOHTaKTHOli npo'!HOCTH [5] 

'l. > 0, Li Li ~ F I 

- ~ + 1 - ~2.2. [ 6] ~ ~ ( 5) 

E, E2. 
r~e ~OIIyCTHMOe KOHTaKTHOe HaI!pfD!teHHe [6J~ =I,2.109rra 6epeTCR 

HaHMeHbmee ,n;Jll'I conp>rKacaJ001IDCCR MaTe:pHaJioB·, \), ·, ,)a l1! E, , Ea -

- KOajJI>~eHTH IlyaccoHa H MO~JIJ1! ynpyroCTM ,n;Jll'I CT8KJ.ta :I:! CTaJIK 

I3X, COOTBeTCTBeHHO. IlpH HMelO!IIHXCR 3Ha'I8HHRX Be.J.lli'IIDI ,IJ,1JR z rro­

.Jiy'!aeM z. ~ 0 '536 MM. IlpmmMaeM z. = 0' 6 MM. 
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PRc.I CxeMaTR'!ec:KaR KOHCTPyKIUitff npeo6paaoBaTeJIR c:wrn c np:IDiarM­

llliM YCTPOttCTBOM. 

F/~ p 
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PRc. 2 CxeMa pacqeTa npmKHMHoro ycTpo~cTB8 . 
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