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ASUC
H3KOYACTOTHbBIE BUXPEBBIE TOK 1 ANCCUTATUBHBIE
MPOLIECChI B YCNOBUAX MAIHNTOABPA3BHOWM OBPABOTKA

O.®. YcTuHosnyl B.P, Co6onb2 O.H. MasypeHko2

‘DUNKO-TexHUYeckuiA MHCTUTYT HAHE, yn.Kynpesuua, 10, 220141 MuHck, Benapycb
MHCTUTYT (h13nKN TBEPAOro Tena 1 nonynposogHukos HAHB

yn.T.Bposku, 17, 220072 MuHck, benapycb

BO3HMKHOBEHME BMXPEBLIX TOKOB B MPOBOAALLMX (heppOMarHWTHbIX MaTepuanax MpeacTaBiset
€060V OAHY WUT FMaBHbIX MPUYMH, 06YCNaBUBAIOLWMX CABUT (asbl MeXAY HaMarHUYeHHOCTbIO U
BHELLHMM MoneM. Kpome 3TOro, BMXPeBble TOKM OKasbiBAKOT 3KpaHUpylollee BO3aelcTBue,
YMeHbLUas aMNAnTydy BHELUHero mons B rny6uHe MmeTanna. B npouecce MarHMTOaGpasvBHOM
06paboTKN  BUXPEBble TOKM, MPOTMBOAEICTBYS HaMarHMUMBaHWIO B  XOfe  BPaLLeHUs
06pabaTbiBaemMoii feTanu, BbI3blBAOT BOSHUKHOBEHME 3((DEKTVBHOrO MOMEHTA CU/T TOPMOXEHMS.
Ans onTMMM3aumMu  OMHAMUYECKOW CTOPOHbI mpolecca abpasvBHOW 06paboTkM  HeoBXOAMMO
OLieHMBaTb 3aBUCMMOCTb W BEMNUYMHY MOMEHTa AMCCUMMNATUBHBIX CWUMI BUXPEBLIX TOKOB C Y4eTOM
MarHUTHbIX XapaKTepuUCTMK W OCTa/lbHbIX MapameTpoB rpolecca. B paboTe paccmoTpeHa
MOLLHOCTb  AMCCUMATMBHBIX CWA, COMPOBOXAAMOLMX TeHepaLuio  BUXPEBbIX TOKOB A
o6pabaTtbiBaeMoli AeTanu LUAMHAPUYECKO/ (DOpMbl, KOTOpas B MpoLecce MarHMToabpasvBHOI
06paboTKM BpallaeTcs B MOMe 3neKTpomarHuTa. PacueT 6asvpyeTcsi Ha MakKpOCKOMUYECKMX
ypaBHEHUAX Mons. MOLLHOCTb CWA 31eKTPOMArHUTHOFO TOPMOXEHWS OmnpejenseTcs MyTem
CYMMUPOBaHMS MO 06beMy [JeTai [KOY/NEeBbIX MOTEPb BUXPEBbIX TOKOB, CBSI3aHHbIX C
VHAYUMPOBAHHBIM DNEKTPUYECKUM noneM. Mcnonb3yst YCNoBue akcUasibHOW CUMMETPUM OHs
[VIMHHOTO  LIM/IMHAPUYECKOTO  06pasla M AWUCMePCMOHHOE COOTHOLUEHWE B MPUGIVKEHWN
HOPMaIbHOr0  CKMH-3(h(heKTa, MO/y4aeM  MOLHOCTb  BUXPEBbIX TOKOB, KOTOPYH  JIerko
TpaHCHopMMpOBaTh K 3ththeKTUBHOMY TOPMO3SLLEMY MOMEHTY Ha eyHULLY ANnHbI 06pasLa

M. > +£} 1+ fiR, i- oi; *=ifwop-'
L *olJ

3fecb Bo - BHelHee MarHuTHOe none, R- paguyc fetann, U p - MarHuTHas MPOHWL@EMOCTb
BaKyyma ¥ MaTepuana ieTanm, K- BO/HOBOW BEKTOP, 8- 4acToTa, <a= 24/, N - Y1CNo 060pOTOB B
cekyHay, /o i /| - tyHKuum Beccens HyneBoro W nepBoro nopsgka. AHaaM3 MoNy4YeHHOro
COOTHOLLEHVS MOKa3blBaeT, YTO B 3aBUCUMOCTV OT BeNMuMHbl KR 3(heKTUBHbIA TOPMO3ALLWMIA
MOMEHT M3MeHSETCA B LUMPOKMX npefenax. Ans cnyyas kR « 1 BennunHa MOMeHTa onpejensieTcs
06bEMHBIM 3((heKTOM M3-3a 6O/bLLON BENMUMHBI CKUH-CNOS. [ns apyroro npegensHoro cnydas kR
» 1 oTHOwWeHWe GyHKUM Beccens ctpemutcs K (-1) M TOPMOXEHME BUXPEBLIMU TOKaMM
OTCYTCTBYeT. B cnyyae KOHKPETHOTO MaTepuana TOPMO3ALWMIA MOMEHT GyfeT OnpefensTbes
MarH1THOM MPOHMLIAEMOCTbIO, YaCTOTON U Y/ieNbHbIM CONPOTUBEHWNEM. Yem 60bLLe YacToTa, TeM
CKVHOBaA Auccunauma MeHblue. Matepuansl, 06nagatoLLme 60/bLWNM YeNbHbIM CONPOTUB/IEHMEM,
6YlyT MCMbITbIBATL OOMbLUEe TOPMOXKEHME. XapaKTep BAUAHWA MarHWTHOW NPOHMLAEMOCTU Ha
MPOLIECC  HEynpyroro pacceaHuss 3Hepru 6ofiee  CNOXKEH, TMOCKOMbKY C  YBE/MYEHNEM
MPOHMLIAEMOCTY BTOPOE CfaraeMoe B CKOOKe CTPeMUTCA K TMpefiely BbICOKOrO YpOBHSA
CKUHMPOBaHMA, a 06LWMiA MHOXWUTENb ABNSETCA BO3pacTatolein (yHKuveld. KomnieKcHbIA
XapaKTep MarHUTHOI NMPOHKLIAeMOCTY Takoke CefyeT yU4nTblBaTb B pacCMaTprBaeMOoM MpoLiecce.
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tow FREQUENCY VORTICAL CURRENTS AND DISSIPATIVE
PROCESSES AT MAGNETOABRASIVE WORK

tinovich\ V.JL Sobol2 O.N. Mazurenko?2
-Engineering Institute NASB. Kuprevich str.. 10, 220141 Minsk. Belarus
ofSolid State and Semiconductor Physics NASB

jfrovkastr., 17. 220072 Minsk

The generation of vortical currents in conductive ferromagnetics is a main cause of phase shieft
between an external magnetic field and magnetization of detail placed into variable field. The
vortical currents do screening action and decrease an amplitude of external magnetic field during
jfnignetization of conductor volume. Under magnetoabrasive work the vortical currents counteract
to the external magnetic field permeation when the detail rotates. This obstacle stimulates the
jippearance of an effective momentum being braking on its action. So this momentum impedes the
rotation of detail. To optimize the process of magnetoabrasive work it is necessary to estimate the
value and behavior of this vortical current dissipative momentum. In the paper the power of
inelastic forces stimulated by generation of eddy currents is studied. It is accepted that the detail
jiaving a form of cylinder the length of which is higher of its diameter is placed in an external
Magretic field. Magnetic field has an axial symmetry and varies in time with harmonic law. The
lower of electromagnetic dissipative forces is calculated via the integration ofjoule losses through
the volume of cylinder. The calculation is based on the macroscopic equations for field under the
Aspersion relations relevant for conditions of local connections and normal skin effect. The
integration of joule losses leads to the expression which gives a possibility to obtain the effective
braking momentum per unit of length

J, I, =/44); im0,1; k2=

Here Bo- external magnetic field, R- radius of detail, #>- magnetic constant and ju - magnetic
permeability of material, kK - wave vector, co- frequency, a) = 2im, n - rotational numbers per
second, /o and 7j - Bessel functions of the first and second order. The analysis of obtained relation
shows that the effective braking momentum varies in a wide scale in accordance with variation of
the magnitude of parameter kR. So for the case 0fkR « 1 the momentum value is determined with
volume process on the reason of a large depth of skin layer comparatively with the sample radius.
Another limit case when kR » 1 is remarkable that the ratio of Bessel functions is close to-1. This
denotes that the skin dissipation is very small when skin layer is small. The higher resistivity of
material the higher braking level. The rotation frequency increase leads to diminishing of skin layer
depth and total dissipation. Magnetic permeability has more complicated influence on skin
dissipation. At magnetic permeability increase the bracket term of obtained equation decreases
whereas the total factor is a growing function offj. For the analysis of real material it is necessary to
take into account all the parameters of task mentioned above and calculate the braking momentum
assuming the existence not only skin dissipation but the processes of magnetic viscosity too.
Magretic viscosity is the important parameter for low frequencies.
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