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Y oaniit pooomi 3anpononosano koncmpyxuyiiine pivieHHsA no 30i1bUWIEHNIO eheKMUBHOCHI MAZHIMO-IMRYIbLCHO20 NRPUMAZHEHHA
Y IHOYKUYINHUX IHOYKMOPHUX CUCHEMAX. MEeXHIYHA CYMHICMb 3600UMbCA 00 8UOOPY 20MEeMPUYHOT opMU 0ONOMINCHO20 eKpa-
HY, W0 003801A€ 3MeHWUmMU 8i0cmansy Mixc 63aemoditouumu 06 ‘ckmamu. Ilposedena anpobauia excnepumenmanvHoi mooeni
nokaszana ii npakmuyuny 0iro.

B nacmosaweii pabome npeonoxceno KOHCMPYKMUGHOE PeuieHue No yeenudeHuio Ihgexmugnocmuy MazHumMHO-UMNRY1bCHOZO0
npumsyicenus 6 UHOYKYUOHHBIX UHOYKMOPHBIX cucmemax. Texnuueckana cywnocms npeonoicenus c600UmMca K vloopy zeo-
Mempu4ecKoil (opmuvl 6CHOMO2AMENbHO20 IKPAHA, NO360IAIOUEH YMEHbUIUMD PACCIOAHUE MeNCOY 63AUMOOECIEYIouiUMU

oovekmamu. Ilposedennan anpooayusn IKCnEPUMEHMANLHOU MOOENU NOKA3ANA e€ NPAKMUYECKYI0 0elicI8eHHOCHb.

BBEJIEHUE

Pa3paboTky  WMHCTpYMEHTOB I MarHWTHO-
HMITYJIbCHOTO TPHUTSDKEHUS JIMCTOBBIX METAJUIOB WHUIIMH-
pOBaHBI IIPOMU3BOJICTBEHHBIMH ONEPalUsMU IO PECTaBpa-
LIMH KY30BHBIX TIOKPBITHH JIETKOBBIX aBTOMOOWIIEH M KOp-
IIycOB caMOJ€TOB. Peub MIET O BbIpaBHUBAHUU METAJLIU-
YECKHX TMOBEPXHOCTEN C BMATUHAMU, HOSBISIIOMIAMUCS 110
T€M WIUM HMHBIM I[PUYMHAM B IIPOLECCE OKCILIyaTalUH.
IIpuyéMm, Kak IMOKA3bIBAET OIBIT, HAUOOJBIINN HHTEpPEC
BBI3BIBAET BO3MOYKHOCTb IPUMEHEHHS, TaK HAa3bIBAEMOM,
BHEIIHEH PUXTOBKH 0e3 pa300pKM KOpIyca W HapyLICHHs
CYIIECTBYIOILETO JTAKOKPACOYHOTO MOKPHITH [1].

AHAJIN3 ITYBJIMK AL

®upmoii "Beulentechnik AG" (IlIBeiiniapusi) npen-
JIOXKEH JOBOJBHO OOLIMPHBIA PsJ MEXaHHYECKHX CIIOCO-
00B BHENIHEH PUXTOBKU BMSTHH B aBTOMOOWIBHBIX Ky30-
Bax [2]. OnHaKo, UX MPAKTUYECKOE OCYILIECTBICHUE Tpe-
OyeT oueHb BHICOKON KBalMM(HUKALUK WCIOIHUTENS U HE
o0amaeT JOCTaTOYHOW HAAEKHOCTHIO C TOYKH 3PCHHSA
COXPaHHOCTH PEMOHTHpYyeMoro »siemMeHra. [locinennee
3aMeuaHHe O3HAYaeT, YTO B IPOLECCe PECTaBpallMU BO3-
MOJKHO M €TO0 pa3pyIlleHHE.

Haubonee peanbHbIMU Ul MIPaKTUKU U 3(PDHEKTHB-
HBIMU C TOYKHU 3pCHUSA CHUIIOBOT'O BOS[[CI‘/IICTBI/IH npeacraB-
JISIFOTCS. MAarHUTHO-MMITYJIbCHBIE KOMIUIEKCHI AJISI BHEII-
HEll pPUXTOBKHM KOPITyCOB CaMOJIETOB, CO3JaHHbIE HA MPO-
TspkeHun nocnenHux 35...40 ner ¢upmamu "Boeing" u
"Electroimpact" (CHIA) [2]. ®u3nudecKuii TpUHIIUII, 1TO-
JOXXEHHBIH B MX OCHOBY CBOJHTCS K HCIIOJIb30BAHHIO

"mMemneHHOTro" M "OBIcTpOro" MarHMUTHEIX Hojiel. [lepoe
CBOOOIHO TPOHUKAET CKBO3b 00pabaThIBaEMBbI METallI.
Bropoe, BcrencTtBue AOCTaTOYHO BBICOKOM YacTOTHI,
KOHLEHTpHUpYeTCsT B  pabodell  30HE  HHIYKTOpa-
nHcrpyMmeHTa. Cyneprnosuuust 3THX I0Jed IT03BOJISIET
JOCTUYD MPUTAKCHUA 3aJaHHOTO ydyacTKa C BMSITUHON B
TEUYEHHE ONpENeIEHHOTO BPEMEHHOro WHTepBaia. Jlms
MPaKTHYECKOH peann3annuyl JaHHOTO IPEUIOKEHNsT He00-
XO0AUMBbI JBa HCTOYHHKA SHGKT'pOMaFHMTHOﬁ OHEPIruu,
JIOCTATOYHO CJIOKHBIE BHICOKOBOJIbTHBIE CHCTEMBI YIIPaB-
JICHUS 1 CHHXPOHM3ALMHM TE€HEPHPYEMBIX TOKOBBIX HM-
MyJbCOB. OTH (DaKThl CYHNICCTBEHHO CHIDKAIOT HaIEK-
HOCTb PabOThI KOMIUIEKCA ISl yCTPAHEHUS] BMATHH B Iie-
JIOM M 3HaYMTEJIFHO YBEJIMUUBAIOT €TO0 CTOMMOCTD.

332[3‘{8. O MPUTAKCHUU JMCTOBBIX MCETAIJIOB C IIO-
MOIIBIO CHJIOBOTO BO3JEHCTBHS CO CTOPOHBI 3JIEKTpOMAar-
HHUTHBIX TTOJIEH MOXET OBITh peIleHa TaKKe M C MCIIOIb-
30BaHHEM CaMBIX Pa3HOOOPA3HBIX TEXHWYECKUX pelle-
HUMH, BBIIBUHYTHIX B Pa3HOE BPEMsI Pa3HBIMH aBTOPaMHU U
OTJIMYHBIX OT BBIMIECYHNOMSIHYTHIX TPEUIOKEHUH (Gupm
"Boeing" u "Electroimpact" (CLLIA).

K TAaKOBbIM, HAIIpUMEP, MOKHO OTHECTU PA3JTIUYHBIC
Bapmaluu crocoba, omrcaHHOTO B MOHorpaduu [3] u
3aKJIFOYAIONIErocsl B CO3AaHUM MEUIEHHO HapacTarollero
MAardimMTHOro I1ojid, pe3KO MpEpbIBACMOIo MNpu AJOCTHKE-
HUU 3aJlaHHOTO YpOBHA HanpsbkéHHoctu. Ilpum sTtom B
00pabaThIBaeMOIl 3aroTOBKE HABOAATCS BUXPEBBIC TOKH,
SKpaHHUPYIOIINE BHYTPEHHEE MOJIe M IIPEnsTCTBYOLICEe
ero yMeHblIeHUI0. HampaBieHne MHAyIHMPOBAHHBIX TO-
KOB TaKOBO, YTO BO3HHKAIOLINE 3JIEKTPOANHAMHYECKHE
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YCHIIMSI IPUTSTUBAIOT 3aTOTOBKY K HHIYKTOPY, BBI3BIBAs
e€ nmedopMupoOBaHHE.

[puHtMNIManbHAs AEUCTBCHHOCTh WHIIYKIIMOHHBIX
WHAYKTOPHBIX CHCTEM, OCHOBAHHBIX Ha B3aUMHOM IIpH-
TSHKCHUH TPOBOJHHUKOB C OIMHAKOBO HAIPABICHHBIMU
TOKaMH, TPOWJUTIOCTPUPOBAHA B HAYYHBIX ITyOIHKAIUSX
[4,5] u 3amumena narentamu [6,7].

[pakTidaeckoil ampobamuu TOABEpraiach OXHOBUT-
KOBas IUITUHPUICCKAss KOHCTPYKIUSA C JBYMS OJWHAKO-
BBIMU JICTOBBIMH METAZIAMH, OJHMH W3 KOTOPBIX HTPaj
POJIb JOTIOHUTEIBHOTO BCIIOMOTATENIFHOTO 3KpaHa U HKé-
CTKO 3aKpEIUTSUICS Ha JUAJICKTPHYECKOM OCHOBaHWH. BTo-
pO¥ JMCT mpeacTaBisul cOOOM 3aroTOBKY, IMOJIEKAIIYIO
nedopmupoBanno. Oba JIMCTOBBIX METala pPacroJiara-
JIUCh CHMMETPHUYHO IO 00€ CTOPOHBI BUTKA HHAYKTOPA.

Uctounuk MOIIHOCTHU — MAarHuTHO-UMITYJIbCHas YyC-
TanoBka MMVY-10, ¢ 3anmacaemoii sHeprueit 10 k/[x. Pa-
0Oouas yactoTa coctasisiia ~ 3.5 k['m.

st Gosbireit mHGOPMAaTHBHOCTH IpUBENEM €€ oc-
HOBHBIE TEXHUYECKHE XapAKTEPUCTUKU.

- MaKCHMaJbHas 3amacaeMasi JHEpPrus HaKOIUTENs —
9,6 xJIx;

- HOMUHaNbHOE HanpspkeHue — 20,0 kB;

- EMKOCTHOH HakoruTenb 48,0 MxD;

- KOJIMYECTBO KOHICHCATOPOB — 4;

- COOCTBEHHAsI HHIYKTHBHOCTD — 76,0 HI H;
- coocTBennas yactora — 83,0 xI'1x;

- TN pa3psiTHUKA — BO3YITHBIH TPUTATPOH;
- Macca opueHntupoBouHas 700,0kr;

- rabapuTHBIE pa3Mepbl YCTaHOBKH,

B mnane — 1520x800 mm,

BbIcoTa — 850 MM;

- HampshxeHue nuTaronieit cetn — 380,0 B.

Ilox nedcTBMEM CHJI NPUTSKEHUS 3arOTOBKA Je-
(dbopmupoBanack o (GopMe BHYTPCHHETO OKHA HHIYKTO-
pa. HpOBe}IeHHLIe OKCIICPUMEHTHI OTPAHUYWINCH JIMIIb

BBITSTUBAHNUEM 33JJaHHBIX YYaCTKOB 10 00OPa30BaHUS BbI-
MyKJIOCTEN Ha €€ moBepXHOCTH. WX pe3ynbrarhl mokasa-
HBI Ha puc.1.

YcTpaHeHrne TONyYeHHBIX AedopManuid MIPHUTKE-
HHEM B JaHHON KOHCTPYKLIMH MHIYKIMOHHOM MHIYKTOD-
HOH CHCTEMBI OKa3ajoch Manod(dekTuBHbIM. OCHOBHAsS
NpUYMHA — OCNabJIeHUE AIIEKTPOJUHAMHYECKOTO B3aHMO-
JIEUCTBHA TOKOB DKpaHa M 3arOTOBKU BCIIEJICTBUE YBEIH-
YEeHUS PACCTOSTHUS MEX Ly HIUMH.

Hns peanuzaunu 3ddexra NpUTHKEHHS JHCTOBYIO
3arOTOBKY CIIEIOBAlO PACIOJIOXKHUTh BOTHYTOCTBIO K
BCIIOMOTaTeIbHOMY JKpaHy. C ero CTOpOHBI JaHHBIH
Y4YacTOK Ternepb NPeACTaBIsuT co00l BMATHHY, HOAJIEkKA-
IIyI0 yCTpaHeHHIo. Eciu ydecTb pealbHyH TOJILUHY
BUTKa MHIYKTOPA, N30JSIIIMOHHBIX MPOKIAJ0K U TIIyOuHY
BMSITHHBI, TO PACCTOSIHAE MEXIY IPOBOJHHKAMH C B3aH-
MOJICHCTBYIOIMMUA TOKAMU OKa3aJoCh IIOYTH BJBOE
OOJIBIINM IO CPAaBHEHHIO C MEPBOHAYAILHBIM BapHaHTOM
CTPOTO KOMIUIaHAPHBIX JIMCTOBBIX MOBEPXHOCTEH, KOTzia
peanmu3oBasioch "BeITATHBaHUE". CHIIBI IPUTSDKEHUS 3HA-
YUTEJIBHO ynanu. X Bo3aelcTBrE CTano HEAOCTaTOYHBIM
Ui 3()(EKTHBHOIO OCYIIECTBICHUS  anpoOupyeMoi
MIPOM3BOJICTBEHHOH ONEpalyy.

W3 mpoBeneHHOT0 aHanm3a CleRyeT, YTO AJIs YBEIH-
YEeHUS! DIIEKTPOAMHAMUYECKUX YCWIMH M YCTpaHEHHs
BMSITHH HEOOXOJMMO YMEHBUINTh PACCTOSHUE MEXIY
B3aUMO/ICHCTBYIOIIUMHU 00BEKTaMH.

HEJIb U TIOCTAHOBKA 3AJIAYUN
Iens HacTosmeH paboThl — aHAIK3, IPEIOKEHIE 1
SKCIIEpUMEHTAIbHAS ampoOalus pemIeHnsT MO yBelnde-
HUIO 3((EKTUBHOCTH MAarHUTHO-UMITYJIBCHOTO TIPUTSIKE-
HUS B MHAYKIHOHHBIX HHAYKTOPHBIX CHCTEMAaX.

Puc. 1. - OOpa3ipl cTaIbHBIX JIUCTOB, 1e(hOPMUPOBAHHBIC IPUTSHKCHUEM 3aJaHHBIX YYaCTKOB,
Nel — anexTpoTexHUUecKas cTalib, No2 — OIUHKOBAHHOE YKEJIE30
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OKCIIEPUMEHT, PE3VYJIbTATBI, ObCYXXJAEHUE

ITocraBneHHast 1€ MOXKET OBITh JOCTHTHYTA, €CITH
4acTh 9KpaHa B pabodell 30HE WMHIYKTOPHOH CHUCTEMBI
(3TO BHyTpeHHEE OKHO BUTKA) CJIEAYET BBIOJHHUTH BBI-
NyKJIOW M 4YaCTHMYHO BBICTYNAIOLIEH HaJ IIOCKOCTBIO
BUTKa. B wmpueane, ¢opMa BCrOMOraTesIbHOTO JKpaHa B
paboueii 30He MHIYKTOPHOW CHCTEMBI JOJDKHA ObI TIOBTO-
pATH hopMy ycTpaHsAeMoil BMATHHEL. B aTOM citydae pac-

CTOSTHHE MEX]ly POBOJAHUKAMU C B3aUMOJCHCTBYIOIMMHU
TOKAaMH MOJKET OBITh YMEHBIIEHO JI0 CKOJb YTOAHO MaJIOH
BesIn4nHBL. OrpaHuueHne ONpPEeAEIIeTCs JIHIIb TONIMHON
HEOOXOAMMOMN HM30JILIHOHHOW MPOKJIAIKU U TeOMETpHYe-
CKoi1 (popMOif BMSATHHEI.

Takass KOHCTPYKIMsSI MHAYKIUOHHOW HHIYKTOPHOH
cUCTeMbl Oblla M3roToBiieHAa. E€ OCHOBHBIE 3JIEMEHTHI
TIPECTaBIICHEI HA pUC.2 U pHC.3.

Puc.3. - UHAyKTODp C BBITYKJIBIM 3KpaHOM B cOope

[peioxkeHHOEe KOHCTPYKTUBHOE PEIICHUE Ul HH-
CTPYMEHTa MarHUTHO-MMIIYJIbCHOTO HPUTSKEHUS ObLIO
IPOOUPOBAHO MPAKTUYECKH.

B xadecTBe MCTOYHMKA MOIIHOCTH HCIIOJIb30BAJIaCh
Ta K€ MarHUTHO-UMITyJIbCcHasl ycTaHoBka MWY-10, uro u B
MPeIBIAYIHMX IKCIEPUMEHTAX, OIIMCAHHBIX aBTOpaMu [4].

B nucroBom ob6pasiie ~ 0.8 MM K3 OOLIMBKU Ky30Ba

aBToMOOWI Gupmbl "Muiyoucu" TONMIMHONH ObUIM BbI-
MOJIHEHBI 1B WACHTHYHBIX BMATUHbL. OfHA W3 HUX —
KOHTPOJIbHASI, BTOPYIO CIIEIOBAJIO YCTPAHUTD C MIOMOILIBIO
MAarHUTHO-MMITYJIbCHOTO BO3/ICHCTBHSI.

[poBeneHHBIE YKCHEPUMEHTHl [ald [O3UTHBHBIC
pe3ynbTathl. D(HGEKTHBHOCTD MPUTHKECHHS CYIIECTBEHHO
Bo3pocia. DToT GakT oTpaxkéH Ha puc.4.
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Puc.4. - DxcniepuMeHTaIBHBII 00pa3el JUCTOBOI cTanu Ky30Ba aBToMoOus hpupmbl "Muiryoucu", Nel — ucxoaHast KOHTPOIbHAs
BMATHHA, Ne2 — pe3yJbTaT yCTpaHEeH!s HICHTHIHONW BMATHHBI C TIOMOIIBI0 MarHUTHO-UMITYJIbCHOTO IPHTSDKCHUS

BbIBO/IbI

U3 npoBeIeHHBIX YKCIICPHUMEHTOB CIIEIyeT, YTO:

e BBIOJHEHHE BCIIOMOTATEIbHOTO IKpPaHa HHIYK-
UOHHOW HMHIYKTOPHOH CHCTEMBI BBIIYKIBIM [TO3BOJISICT
YMEHBIIUTh PACCTOSHHE MEXKIY B3aUMOJCHCTBYIOIINMU
TOKAMH W yBeNnW4uTh 3(P(EKTHBHOCTH MAarHUTHO-
HMITYJIbCHOTO [IPUTSDKCHHS JUCTOBBIX METAJLIOB,

e chopMyIHpOBaHHOE M anpoOUPOBaHHOE IpPEs-
JIO)KEHHE MOXHO PACcCMaTPUBATH KaK OJHO U3 BO3MOK-
HBIX KOHCTPYKTHBHBIX PELICHHI [0 MCIIOJIHCHHUIO Peallb-
HOTO paboYero MHCTPYMEHTA,

® MPAKTHYESCKHH BapHAHT WHIYKIMOHHOW HHIYK-
TOPHO# CHCTEMBI JOJDKCH IPEAyCMaTPUBATH MPOYHOCT-
HbIE TI0Ka3aTesn, HeOOXOJUMbIE TS HAIEKHOM IKCILTya-
TalliK B TEYCHHUE 3aJAHHOTO pabovero cpoka.
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