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YHUBEPCAJIbHBII THCTPYMEHT BECKOHTAKTHOM
MATHUTHO-UMITYJIbCHOM PUXTOBKH —
CUMMETPUYHAS NTHAYKIUOHHASA HHAYKTOPHAS
CHUCTEMA

ITpoBeneH aHaIU3 HICKTPOAMHAMHYECKUX MPOLECCOB U MX pacyeT B YHHBEPCAllb-
HOM HHCTPYMEHTE OECKOHTAKTHOM MarHUTHO-UMITYJIBCHOIl PUXTOBKH C OJMHAKO-
BBIMH TOHKOCTCHHBIMHU JIMCTOBBIMH (peppOMAarHeTHKaMHU, MEXAY KOTOPBIMH pa3Me-
IEH KPYroBOl BUTOK HHAYKTOPA. IT0 MONTYy4YEeHHBIM aHAIMTHYECKUM COOTHOIICHHSAM
BBITOJIHCHBl YUCJICHHBIE OLCHKH BO30Y)KIAE€MbIX YCHIIMH, KOTOPBIC IPOMU3BOAAT
nepopmupoBanie (BBIpaBHUBAHKHE) TOHKOCTEHHOTO METAILIA.

KnioueBble cjioBa: MarHUTHO-UMITyJIbCHast 00pabOTKa METaUIOB, HHAYKTOP-
Hasl CUCTEMa, JIEKTPOMArHUTHBIE IPOLECChl, TOHKOCTCHHAS JIMCTOBOI METalI, PUX-
TOBKA.

IocranoBka mnpoGiaeMbl. COBPEMEHHOE COCTOSIHHE TEXHHYECKOTO
pa3BuTHS 00IIECTBA MPEAIOIAraeT IMepexol K HOBBIM, COOTBETCTBYIOLINM
OAHHOMY OTaly Ppa3BUTHs, TEXHOJOTHYECKHM OICpaLisiM. BbIoiHEeHHE
OAaHHBIX OMEPAaLMi, TPAJMIHOHHBIMA TEXHHYCCKMMH METOJAMH, YKE HE
HPEICTABISIETCS. BO3MOXKHBIM. JTO HaXOAWT CBOE OTpaKeHHE B TEX OTpac-
JSIX TPOMBILUICHHOCTH, HAalPUMEpP, aBTOMOOWIBbHOM M aBHALMOHHOHN, Tae
HEOOXOJMM PEMOHT M BOCCTAHOBIICHHE TOHKOCTCHHBIX METaTHYCCKUX
W3JICNUiA, HampuUMep, TMaHeNeil Ky30BHBIX JJIEMEHTOB TPAHCIOPTHBIX
cpencts [1-3].

Pa3paboTKu HHCTPYMEHTOB ISl MATHUTHO-UMITYJIBCHOTO MPUTSKCHHS
JIMCTOBBIX METAJIOB WHHUIMHUPOBAHBI, TPOM3BOICTBCHHBIMH ONEPALHIMH
[0 PECTaBPALU KY30BHBIX HOKPHITHI JIETKOBBIX aBTOMOOMIICH M KOPITYCOB
caMonéToB. 3/1eCh pedb UACT O BOCCTAHOBICHHH MOBPEKICHHBIX METAIUTH-
YECKUX MOBEPXHOCTEH, T.C. IPOU3BOAUTCS YAAJICHUC BMSTHH, MOSBHBIINX-
Cs IO TEM WJIM MHBIM IPHYMHAM B MPOIECCe IKCIUIyaTanuu. IlpudeM, Kak
[OKa3bIBAET OMBIT, HAUOOIBIINI HHTEPEC BBI3BIBACT BO3MOXHOCTh HpPHME-
HEHMS, TaK Ha3bIBAEMOM, BHELIHEH PUXTOBKU Oe3 pa3bopku KopIiyca U Ha-
PYLICHUsI CYIIECTBYIOLIETO JAKOKPACOYHOTO MOKpbITUs [4]. McnomHuTes-
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HBIMH 3JIEMEHTAaMH TaKOHM ONEepaIiii BHEICTYNMAIOT PA3MTUIHON KOHCTPYKIUH
WHAYKTOPHBIE CHCTEMBI — WHCTPYMEHTBI OECKOHTaKTHOH MAarHUTHO-
UMIYJIbCHOW puXTOBKH. Oco00€ MECTO Cpeay TaKWX MHCTPYMEHTOB 3aHH-
MalOT WHAYKIHMOHHBIE MHIYKTOPHBIC CHCTEMBI — YHHBEpCAJIBHBIC HHCTPY-
MEHTEHI.

AHAJIN3 OCHOBHBIX JOCTH:KeHWH M myOaukamuii. MHayKnnoHHBIS
WHAYKTOPHBIC CHCTEMBI BIIEPBBIC OBUTH MPEIUIOKEHBI M OMUCAHBI aBTOPAMHU
pabotsr [3]. Mx mepBoHa4YaabHOE HA3HAYEHHE COCTOSIIO B CO3MAHUHU CHII
MarHUTHO-HMITYyJIbCHOTO TPUTSDKCHUS HEMArHUTHBIX METaJUIOB. [IpuHIMI
JeficTBUsL OBUI OCHOBaH HAa B3aWMOJICHCTBUU MPOBOJHHKOB C OIHHAKOBO
HAMpaBJIeHHBIMHU TOKaMu (3ak0H Amriepa). TaKOBBIMHE SIBISIFOTCSL COOCTBEH-
HO 00BEKT 00pPaOOTKU — TOHKUIH METAIUTHYCCKHUHA JIUCT U JOTOTHUATCIHEHBIN
KOHCTPYKTHUBHBIN 3JIEMEHT WHIYKTOPHOW CHUCTEMBI — IPOBOSAIINN BCTIOMO-
raTeJbHBIN SKpaH.

N3 (GeHOMEHOIOTHYECKUX COOOpaXKCHWH OYEBHIHO, YTO B YHHBEP-
CaJIbHOM HMHCTPYMEHTE C (EpPPOMArHUTHBIMH 3JICMEHTAMH IIOMHMO CHII
TIPUTSDKEHUsS, OOYCIIOBICHHBIX 3aKOHOM Awmrepa, oOpabaTeiBaeMasi 3aro-
TOBKa OyAeT UCHBITHIBATH TAKKE W MPUTSHKEHHE, 00YCIIOBIEHHOE MarHUT-
HBIMHU CBOHCTBaMU ¢€ METaJlIA.

DICKTPOMAarHUTHBIC MPOIECCH B YHHBEPCATbHBIX HMHCTPYMEHTaX Ha
OCHOBE WHAYKIIHOHHBIX WHIYKTOPHBIX CHCTEM C BCIOMOTATCIBHBIM dKpa-
HOM U JIUCTOBOW 3arOTOBKOW W3 HEP>KaBEIOIICH CTalu OBLIH HCCIICIOBAHBI
aBTOpaMu pador [4-6]. O4eBUIHO, YTO CUCTEMBI C (hepPOMATHUTHBIMH CO-
CTaBIISIONIMMH TIPEICTABISIOT HE MEHBIINI WHTEPEC B TPAKTHUKE CO3TAHUS
JeficCTBEHHON MHCTPYMEHTOB ISl BHITTOJIHEHHS MTPOW3BOACTBEHHBIX OIepa-
LUA PUXTOBKU.

ArnipriopH, Hanbosee IPOCTOH KOHCTPYKTHBHO M JOCTATOYHO 3 dek-
TUBHOW TIPEICTABISACTCS MHIYKIIMOHHAS HHAYKTOPHAS CUCTEMa C MICHTHY-
HBIMH TOHKOCTCHHBIMH JINCTOBBIMH 3KPaHOM M 3aroTOBKOH. I'eomerpude-
CKas W 3JCKTPOJUHAMUYECKAs CUMMETPHUS TaKOW KOHCTPYKIUH HHCTPY-
MEHTa JIOJDKHA 00ECICUNTh KBAJAPATHIHYIO 3aBUCUMOCTH €TI0 CHIIOBBIX Xa-
PaKTEepUCTHK OT MapaMeTpOB TOKA, BO30YKIAIOIIEr0 CUCTEMY.

Lens HAacTOSIIIEr0 PACCMOTPEHHSI — PACUYCT M aHAIIU3 JICKTPOIUHA-
MHUYECKHX TIPOLECCOB B YHUBEPCAJHHOM HMHCTPYMEHTE OECKOHTaKTHOU
MarHUTHO-HMITYJIbCHOH PUXTOBKU C OTMHAKOBHIMHA TOHKOCTCHHBIMH JICTO-
BBEIMH (peppoMarHeTHKaMu, MEXIY KOTOPBIMH Pa3MEUIEH KPYrOBOW BHTOK
HHAYKTOpA.

AHaJIU3 31eKTPOAMHAMUYECKUX MpoueccoB. [ aHamM3a 3IEKTPO-
MarHUTHBIX TPOIIECCOB NMPHUMEM PACUETHYI0 MOJENb B IMIMHIPHICCKON
cUCcTeMe KOOpIMHAT, TOKa3aHHyIo Ha puc. 1.
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Puc. 1.Pacuernas MoJenb B IIIMHAPHYECKOH cucTeme Koopausar (€r ,6¢,6z —
HanpasJsionue opthl), 1 —Butok unaykTopa (Ry, Ry — BHyTpeHHUIT 1 BHEIIHUI
paauycel; 2 —3kpaH (d —Tosmuna); 3 —3arotoBka (d — tonuuHa); h —paccrosHun
OT BUTKa HHAYKTOPA 10 JKPaHa MK 3arOTOBKH.

[pu pelreHnd MpUMEM CIIeTYOIIHE TOMYIIICHUSL:

— AMIUTHTYIHO-BpPEMEHHBIC TapaMeTphl Toka uHaykTopa | (t) Takossr,
YTO CIpaBeIMBO KBa3WCTAIMOHApHOE mpubamkerne no Jlanmay [7]:
%I]] <<1, rae ® — UUKIHYECKas 4YacToTa, C — CKOPOCTh CBETA B Bakyyme, |
— XapaKTEPHBIN pa3Mep CUCTEMBI,

— IUIOCKHI BUTOK MHIYKTOpA UMEET HWIHHApHYecKyo dhopmy (R, R,
— BHYTPEHHHUI W BHEIIHWUI PagMyChI), €r0 TOJIIHHA MPEHEOPEKUMO Mala,
TaK YTO METAJUI BUTKA HE OKa3bIBAET HUKAKOTO BIHMSHUS Ha MPOTEKAIOIUC
AJIEKTPOMArHUTHBIE MTPOLIECCHI;

— MMeEET MeCTO akcuaibHas cummerpus (0/00 =0, ¢ — asumyTans-
HBIU YTOJI) U CHMMETpPHUSL CHCTEMBI OTHOCHTENIBHO TUIOCKOCTH BUTKA HHIYK-
Topa z=0;

— DKpaH W 3aroTOBKa €CTh OJWHAKOBBIE JHCTOBBIE METAUIBI C JI0-
BOJIBHO OOJIBIIMMH MOMEPEYHBIMH Pa3MEPAMH, JTOCTATOYHO MAJO# TONIIH-
HOH — d, DJIEKTPOIIPOBOAHOCTBIO — Y M a0COIOTHOM MarHUTHOW MPOHMIAE-
MOCTBIO — U=l Ho (W — OTHOCHUTENIbHAS MarHUTHAs MPOHUIAEMOCTb, Lo —

MarHuTHas MPOHUIAEMOCTh BaKyyma), OHU PACIIOJIONKEHBI HA OJUHAKOBOM
pacCTOSIHUU OT BHTKA HHIyKTOpa — h.
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Vpasaenus MakcBeyia Juisi BO30YXKIaEMBIX COCTABJIAIONINX BEKTOpa
anexkrpomarautaoro nons (E,#0, H, #0), npeobpasopannsix 1o Jlamiacy ¢
Y4ETOM HYJIEBBIX HAYAIBHBIX YCIIOBUI, UMeKOT BUA [7, 8]:

6Hr(p,l’,z) _ 6Hz(p,r,2)

5 o = lelpr.2) (1)
1 6( )_ .
T By (pr.2))= e P TH(por 2); )
0E;(p,r,
%zucmmr(p,r.z% @3)

rze p —napamerp npeodpasoBanus Jlamnaca;
o (pr 2)= LIE .2} Hr o (prr.2)= LM, H(0r.2)

ip(pr2)=Uig (tr. 2

B 00meM citydae IJIOTHOCTH TOKA B MPaBoii yactu ypaBHenus (1) 3a-
NHCHIBAETCS B BUJIE:

io(p.r.2)=(p o +v)Ey (p.r.2)+ jgi (pr2), 4
rae  Jjei(t,r, Z) — IUIOTHOCT, CTOPDOHHEr0O TOKAa B HHAYKTODE,
ioi(pr.2)=(p) X (r)3(z), i(p)= R'(le I(P)=L{I O}, 19 - Tox, f(r)

— (byHKIMA paguajbHOTO paclpeseiecHns TOKa B BUTKE HHIYKTOpa; 08(2Z) —
nenbra-QpyHKnus J(upaka, gy — IMDJIEKTPHIECcKas TIPOHUIIAEMOCTh BaKyyMa.
Perasi mojydeHHBIE YPABHEHHS W3BECTHBIMH MaTEMAaTHYECKUMH Me-
Tonamu [8], Bo u3bexkaHne TPOMO3AKOCTH B M3JIOKEHUH, OIYCTUM TIPOME-
JKYTOUHbIE BBIKJIAIKU, M 3alMIIEM OKOHYATEJIbHOE BBIPAKEHHE JUIA HUCKO-
MBIX BEJIMYUH BO30YKIAEMbIX CHIL.
HopmasibHast KOMITOHEHTA CHIIBI HopeHua (orrankuBanue),

FLo(0.r)=Fm(o EI' 2)0,(r.g)dg (5)
e Fim(0)= [Zdjd*z—"umtﬁ (¢)B‘{fT‘f) ,
Il(r,Z):chl(x)EEsh(XZ;dj_u_lrch(x ;dj)gul(xﬂg—]dx

I SSN 2079-3944. Bicnux HTY " XIIT" . 2013. N 51 (1024) 109



F(x)= ijl]l(y)dy — JUTSI pAaBHOMEPHOTO PaJnajbHOTO pacIpeaeieHUs
%)
d

TOKa B UHAYKTOpE.
Ipumevanune. Oyukiun g y(X) yCcTaHABIUBAIOT CXOTUMOCTH COOT-
BETCTBYIOIINX HECOOCTBEHHBIX HHTETPAJIOB B IIPAKTUYECKUX BHIYUCIICHHUSX.
TaHreHnumansHas KOMIIOHeHTa critbl JlopeHna,

Funlb.)= o) 120050 0. ©

re 15 jcb2 [ﬁ ( de] ulr ch(x%DEﬂo(ngjdx.

HpnMeqalme. 3asucumoctu Fm(9), 11(r,0) — naust B hopmyme (5).

CHITBI IPUTSDKEHUS B pacCMATPUBAEMOUN HHIYKITMOHHON MHIIYKTOPHOM
CHCTEME — 3TO CHJIA TPUTSDKCHHS JINCTOBOM 3arOTOBKH, O0YyCIOBICHHAsS
JCHCTBHEM BCIIOMOTATENIFHOTO 3KpaHa (B3aMMHOE MPUTSKEHHUE MTPOBOIHHU-
KOB C MHIYIUPOBAHHBIMU TOKAMH), W CHJIA TIPUTSDKEHHS, 00YCIOBICHHAS
MarHUTHBIMH CBOMCTBAMH METalllla COOCTBEHHO 3aTOTOBKH.

CHIIbl IPUTSDKEHUS TUCTOBBIX METAJUIOB ¢ MHAYIIMPOBAHHBIMU TOKAMHU
B COOTBETCTBHHU C 3aKOHOM AMITepa OMHUCHIBAIOTCS 3aBUCUMOCTRIO [2, 4]:
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d) wp U d))

YnciaeHHble OLeHKH B030yxkaaeMmbIx ycmumii. Kak cnenyer uz de-
HOMEHOJIOTHYECKHX COOOpaKEHHH, B MATHUTHBIX MONAX C HAMPSHKCHHO-
CTSMH, JOCTATOYHBIME JUIS OIIyTHMOTO CHIOBOTO Bo3xeiicTus (~1C-
10" A/m), OTHOCHTENbHAS MATHHTHAS TPOHHIAEMOCTh JTOJDKHA CTPEMHTECS
B BEJIMUMHE, On3Koii k eanHuie. CripaBeIMBOCTh TAKOTO MPEIIONI0KESHUS
obocHOBaHa aBTopaMu padotsl [1, 4, 6].J111s onpeeeHHOCTH IPUMEM, YTO
w = 2,5.

JIist BBISICHEHUSI POJTM U BIIMSIHUSI MATHUTHBIX CBOMCTB dKpaHa M 3aro-
TOBKH Ha CHJIOBBIE XapaKTEPUCTHKH PAacCMAaTPUBAEMO CHCTEMBI IIPOBEIEM
pacuetst s ycnmoBuit: Ry = 0,025M, R, = 0,035M, h = 0,001 m,
f=1150Iy, 6 = 0,2,Jm = 50kA, d = 0,00075v, y = 0,4-16 1/Om-m.

Pe3ynbTaThl MPOBEACHHBIX BBIYMCICHHI MPEICTaBICHbI HAa rpaduKax
HUXe, puc. 2-5.

— 8
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Puc. 2 —PaguansHble pacnpeencHus] BpEMEHHBIX aMILIUTY]] KOMIIOHEHT CHJI
JlopeHua 1y1st MArHUTHBIX METAJUIOB, | = 2,5,a — HOpMalbHast Z — KOMIIOHEHTa,
0 — TaHreHI[MAIbHASI I — KOMIIOHEHTA.

FAIrIIKINE FM”.'.KI'-ME

a A
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e

r L r
L] \ Ry l R2
a 0.2 0.4 a.¢ 0.8 1 1.2 ° o 0.z 0.4 0.8 0.3 1 1.z
[ ] [ I
a 6

Puc. 3 —Panunansaeie pacnpeeiiCHUsA BPEMEHHBIX aMITJIUTY/] BO36y)KZ[aeMI)IX Cull
TIPUTSOKCHUA )11 MAarHUTHBIX METAJUIOB, Ly = 2,5,8. — CUJIa NPUTSKECHUSA AMnepa,
0 — cHJla MarHUTHOTO HNPUTAKCHUS.
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Puc. 4 —O6bemMHbIe 3110pbI (Pa30BO-NPOCTPAHCTBEHHOTO PACTIPEICTCHUS
BPEMEHHBIX MaKCHMYMOB BO30YKJaeMBIX CHJI IPUTSDKEHUS A1 MATHUTHBIX
METaJUIOoB, W, = 2,5,a —cuna nputshxeHus Amrnepa, 6 — CHIa MarHUTHOTO

HNPUTAKCHUA.
Fy(r)+F, (1) ) FA(qJ) -~ F“t'cp_) . ka2
) ©=0.705 = r=R;
i
. 0 o4
| /
p 1 A “ /
i 40
i,
[] 0.2 ©0.4a 0.6 0.8 1 1z z0 \
I
| — |
I ¥ o z a & s 9. pan.
a 0

Puc. 5 —I'padnueckne 3aBHCUMOCTH CYMMapHO§1 CHJIbI IPUTSKEHUS B CHCTEME C
MAarHUTHBIMH 5KPaHOM U 3arOTOBKOH, [y = 2,5,a —pajnanbHOe pacipeeeHue B
momeHT ¢ = 0,705pan., 6 —dasosas 3aBrucumocts 1ist I = Ry.

[IpoBeneHHbIe YUCIIEHHBIE OLEHKU CJIEAYET AOMOJHUTH CIEAYIOIUMU
KOMMEHTapusMu. i1 WIDTFOCTPaTUBHOCTH MMOMHMO aMIUTUTYIHBIX 3HaYe-
HUN cleAyeT MPUBECTH yCPEOHEHHbIE CUIIOBBIE Mokasarenu. [lpu pacuére
MOCJIEHUX B KaueCTBE IPaHMI] UHTEPBAJIOB YCPEAHEHUS IPUMEM 3HAUCHUS
paJMaNBHBIX KOOPAWHAT, B TPEAEIax KOTOPBIX COCPEIOTOYCHBI BO30YXK-
maemble  crutbl. IloguepkHEM, YTO OIIGHKA TPAHHUI] MPOU3BOIUTCS HYHCTO
BH3YJIFHO U3 TPA(QHKOB COOTBETCTBYIOIINX PacHpeAeICHUN.

Tak, cpemHee 3HAUCHHE CHIIBI MPHUTSHKCHHUS AMIIepa HAa HHTEpBaJe
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RL O [ 05; 2,5] COOTBETCTBEHHO coCTaBseT ~ 78k /em?.

prC,Z[HeHI/Ie CHUJIBI MAarHMTHOTO  IPUTSXKCHUA HAa  HUHTCPBAIC

L D[QS;l,Z] COmIacHo puc. Maét B pesynbrate ~ 98k Jem?.
R

CpenHee 3Ha4YeHHe CyMMapHOW CHIIBI TIpUTSDKeHWS (Crima Awmrmepa
IUTIOC CHJIAa MArHUTHOTO MPHUTSDKEHHS) 32 BPEMsl ee JCHCTBHUSI COCTABISIET
~ 110xI/em?.

BuiBoabl. OCHOBHBIC Pe3yIIbTAThl IPOBEACHHBIX BHIYHUCICHUI CBOISAT-
¢S K CIICIYIOIINM TTOJI0KECHUSIM.

1. BiusiHEe MarHUTHBIX CBOMCTB 3KpaHa M 3arOTOBKU MPOSBIIICTCS B
MOSIBIICHIH MOIIHBIX CHJI MATHUTHOTO MPUTSKCHUS.

2. Cynepro3unusi CHJ MPUTSHKEHHS AMIIEpa U CHJI MarHUTHOTO TPHU-
TSOKEHUS B PaJHAIILHBIX pacIpefeSieHUsIX HUBEIUPYET "TPoBaT’ CHIIOBOTO
JIeCTBHS Ha 3aTOTOBKY B 00JIACTH BUTKa HHAYKTOPA.

3. B nenoM, npuTsbkeHne GeppoMarHeTuka B pacCMaTpHBAEMOM YHH-
BEPCAIbHOM HHCTPYMEHTE OECKOHTAKTHOW MAarHUTHO-UMITYJIBCHOW pHX-
TOBKH OKa3bIBaeTCsl 10CTaTOYHO 3(dhekTrBHBIM. TOKOM HHIYKTOpa C Bpe-
MEHHOH 3aBUCHMOCTBIO B BHJIC SKCIIOHCHIIMATBHO 3aTYXAIOMICH CHHYCOHIBI
¢ aMIuuTyoi ~ 37 KA B030yKHAlOTCs CHJIBI IPUTSDKEHUS mopsinka 35-
80 kI'/em?.

4.0OneHKa YCPEIHCHHBIX CHIIOBBIX ITOKa3aTelel Mmokasana, 9To Cpe-
Hee 3HAueHHWE CYMMAapHOW CHJIBI MPHUTSKEHHs (Cuiaa AMIepa IUTIOC Chia
MarHUTHOTO TPHUTSOKEHUS) 3a BpeMsl €€ JCWCTBHS MOXET COCTaBUTh ~
110k /M.

Cnncok smureparypsl: 1. bamuvieun FO.B. Pacder 21eKTpOAMHAMIYECKUX TIPOIIEC-
COB B COIJIACYIOIIEM YCTPOUHCTBE LIIMHAPHIECKOTO THUIIA C ABYMS Pa30MKHYTHIMH
BTOpHYHBIMU BUTKamu | FO.B. bamvieun, A.B. T'namos, U.C. Tpynoea Il BectHuk
XHALY. -X.: XHALLY. — 2012. -B. 56. —C. 30-36.2. ['namos A.B. mnynbcHbIe
MarHUTHBIE TOJS IJIsI MPOTPECCHBHBIX TEXHONOTHHA. MarHUTHO-MMITYJIbCHBIE TEX-
HOJIOTHH OECKOHTAKTHOM PUXTOBKH Ky30BHBIX 3JIEMEHTOB aBTOMOOMIIA: MOHOTpa-
¢us | A.B. T'namos, FO.B. Bamwieun, E.A. Yannvieun. — Saarbricken: LAP
LAMBERT Academic Publishing, 2012 — 242 3. bamwieun FO.B. TputsikeHue
TOHKOCTEHHBIX METAJUIMYECKUX JICTOB MarHUTHBIM IIOJIEM OJHOBHTKOBOTO MHIYK-
topa | FO.B. bamvleun, A.B. I'namos, C.A. [LJuconesa Il Inextpuyectso. —M., 2011.
— Ne 4. —C. 55-62.4. Typenxo A.H. bamvieun FO.B., I'namog A.B. VIMmynbcHbIe
MarHUTHBIE MOJIS JUTS MPOTPeccUBHBIX TexHosorui. Tom 3 Teopus u dKCepUMEHT
MPUTSKEHUST TOHKOCTEHHBIX METAJIOB MMITYJIbCHBIMH MarHUTHBIMH TOJsIMU. Mo-
nHorpadust — X: XHALY, 2009. — 24Q. 5. I'namog A.B. Cuibl IPUTSDKSHUS B CHC-
TeMe C OJJHOBUTKOBBIM COJIEHOHJIOM, MACCHBHBIM 3KPAHOM KOHEYHOIl TOJILIMHBI U
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TOHKOCTCHHOH JHMCTOBOM 3arotoBkoit / A.B. I'mamoe |/ EnexrpoTexHika i
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YHuBepcaabHbIH MHCTPYMEHT OeCKOHTAKTHOH MAarHMTHO-UMIYJILCHOM
PHXTOBKM — CHMMeTPHYHAsI HHAYKIMOHHASI HHAYKTOpHasi cucrtema / ['HaTOB
A.B., lIunaepyk C.A., Tlerpenxo I.II. // Bicuux HTY "XIII". Cepist: [Ipo6Giemu
YIOCKOHAJICHHS eJIeKTPUYHHUX MaliuH i amapatiB. Teopis i npakrtuka. — X.: HTY
"XTII", 2013. -Ne 51 (1024). €. 106-116Fi6miorp.: 8 Ha3B.

IIpoBenen aHanu3 3IEKTPOAMHAMHYECKUX IIPOIECCOB M UX pacdeT B yHHBEp-
CaJIbHOM HHCTPYMEHTE OECKOHTaKTHOH MarHUTHO-MMITYJILCHOH PHXTOBKH C OJIMHA-
KOBBIMH TOHKOCTEHHBIMH JIMCTOBBIMU (heppOMArHETHKaMH, MKy KOTOPBIMHU pas-
MeELIEH KpYTOBOM BUTOK MHAYKTOpa. I10 MOdTydYeHHBIM aHAaIMTUYECKUM COOTHOILIE-
HUSM BBITIOJHEHbBI YHUCIICHHBIE OLEHKU BO30YXIaeMBbIX YCHIMH, KOTOPbIE MPOU3BO-
1t aedopmMupoBanne (BbIpaBHUBAHKE) TOHKOCTEHHOTO METAIa.

KiroueBble cji0Ba: MarHUTHO-UMITYJIbCHAsI 00pabOTKa METaIOB, HHAYKTOP-
Has CHCTEMa, 3JIEKTPOMArHUTHBIE MPOLECCH], TOHKOCTEHHAs! JIMCTOBOI MeTalll, pux-
TOBKa.

The analysis of the electrodynamic processes agid ¢hlculation in the uni-
versal tool of non-contact magnetic pulse alignmeith identical ferromagnetic
thin-sheet, between which a circular spiral inducsgplaced is carried out. Accord-
ing to the obtained analytical relations numerieslimates of excited forces that
produce deformation (flattening) of thin-walled aledre performed.

Keywords: magnetic pulse metal working, induction systeracebmagnetic
processes, thin-walled sheet metal straightening.
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