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XI1 Mexgyvapognas KOH(epeHLMs N0 NOCTOSAHHbIM MarHuTam

BA3SKOCTHbLIE 39 ®EKTbI MEPEMAITHNYNBAHWA MPU
ABPA3VBHOW OBPABEOTKE METAJ1/10B

O.®. YcTuHosuy\ B,P. Co6onb2 O.H.MasypeHko2

'thM3NKO-TexHNYeckunii MHCTUTYT HAHB, yn.Kynpesuua, 10, 220141 MwuHck, Benapych
MHCTUTYT (hM3nKK TBEpAoro Tena 1 nonynposogHukos HAHE

yn.M.Bposkw, 17, 220072 MuHck, benapycb

MarHutHas BA3KOCTb, XapaKTepusylowas Heynpyrue AuccunaTtuBHble (GOPMbl NMOTEPb 3HEPrum
nons, NPUCYTCTBYET BO MHOFMX TEXHWUYECKUX mpoueccax. B yacTHocTw, MarHuToabpasvBHas
06paboTka C ee NOABMKHO CBA3aHHbLIM COCTOSHEM MOPOLLKa MMeeT MecTO B YCN0BUAX MarHUTHOM
penakcauuy, BO3HUKalOLWel B MeTannax npu BO3AeiCTBUM MEepPeMEHHOro Mo HU3KON 4acTOTbl.
Mpy BpalieHun fetann B CTaLMOHapHOM Nofe 31eKTpoMarHuTa paccesHue MarHWTHOW 3Hepruu
9KBUBANIEHTHO MPOTUBOAEWCTBNIO 3(PHEKTUBHOrO MOMeEHTa CuA. Takoii TOPMO3ALMIA MOMEHT
CyMMUpYeTCcs C 3aTpaTamMu Ha pe3aHue K nnactuyeckoe fedopmuposaHue ob6pabaTbiBaeMoii
NoBepxHOCTW. I3yyeHne NapasMTHOrO MOMEHTa HEeYNpPYrnxX MarHUTHbIX CUA LienecoobpasHo ansa
onTyMU3aLmMu npouecca 06paboTku.

3pecb paccmaTpuBaeTcsi  (DEHOMEHONOrM4yeckas 3afjada O Mpouecce nepeMarHNYMBaHNA
obpabaTbiBaeMOii AeTann B XOfe ee BPalleHWs BO BHELUHEM MONe 371eKTPOMarHuTa c y4eTom
3anasgblBaHN BO BpeMeHW HaBeJeHHOro MarHWTHOro MoMeHTa. [lnf 4acToT B repLoBOM
[nanasoHe, XxapakTepHbIX ANs cTauum rpy6oii 06paboTKm C BbICOKUMUW Harpy3kamMmu Ha WHCTPYMEHT,
[OMyCTUMO BeCb MNPOLECC TOPMOXEHWA CBA3aTb C  KOMMAEKCHbIM XapaKTepoM MarHWUTHOW
NpoHNLaemMocT. B TakoM NpubAMKeHUM 3afaya o nepeMarHUYnBaHUM U TOPMO3ALLLEM MOMEHTe
Heynpyrux cun BblpoXaaeTcs B Npobnemy onpefeneHws macwtaba HeobpaTUMON MarHWTHOW
3Heprum B obbeme  ob6pabaTbiBaeMOii  AeTanu. PaccmoTpeHa  Makpockomuyeckas
MarHmTocTaTuyeckas 3afaya O XapakTepe nons B 06bemMe ANMHHON LUAMHAPUYECKOW AeTanm,
HaxofsLLelica BO BHELUHEM OfHOPOAHOM M0/e, HOPManbHOM K o6pasytolieit uuanHapa. Mpu stom
yuTeHbl (DaKTOpbl pasmMarHU4MBaHus, -BKNOYaOWmMe B cebf reomeTpuyeckne W MmarepuanbHble
napameTpbl. BblpaXeHune AnA BEAMUMHBI PaboTbl HEYNPYrMX MarHUTHbIX CUN 3a OAWH MePUOf,
obpalleHns AeTann NoNyveHoO Ha OCHOBE CYMMWPOBAHUSA 3HEPrAM MarHUTHOTO Nons B o6beme
obpasiia. YuuTblBas, 4TO Mone ANA  KaXAOro 3neMeHTapHOro o6bema UM3MeHseTcs Mo
rapMOHMYECKOMY 3aKOHY, BblpaxeHue AN paboTbl npuBeAeHO K 3PHeKTUBHOMY 3HaueHMIo,
NOMyYeHHOMY 4epe3 yCpeAHeHWe BO BpeMeHW. Ha OCHOBaHWM YCTaHOBMEHHbIX COOTHOLLIEHWI
3(pheKTUBHBI MOMEHT TOPMOXEHNS, NPVBEAEHHDBIV K efUHNLE ANVHbI AeTanu, UMeeT BUA:

3gech Bo - BHelwHee MarHnTHoe none, D - gnameTp getanw, /jg - MarHutHas nocTosiHHas, LU\ n# -
fe/icTBUTENbHAA WM MHMMas 4acTW MarHWTHOW NpoHWLaemMocTW MaTepuana. [MapameTp /f*
(heppomMarHeTMKoB B f1anasoHe COTbIX - AUHUL, repua 0GHapy>XMBaeT 3IKCTPEMYM, BeNUMIO
koToporo nopsgka 1. C y4yeTom /i, KOTOpOe 3HaumMTenbHO 6Gonblie 1, nonyyaem OLyTUMYO
BENMYMHY HEYMPYrMX MarHWUTHbIX cun. MofaBneHne TOPMOXEHNUS BOSMOXHO NpW OTCTpoiike o
4acToTe OT YKa3aHHOro AunanasoHa. ECnn yyecTb, YTO MakCUMyM MOMOCHI NOTMOLEHNS HaXOAUTCA
B 06N1acTU HECKOMbKMX COTbIX repua, TO MPeAnoyTUTENeH CABUF B 06/1acTb GOMbLUMX YacToTa
OfHAaKo 3TO He WCK/IHYAeT BO3MOXHOCTW BO3HUKHOBEHWS 3NEKTPOMArHUTHOTO  (hakTop
TOPMOXEHWSA, U TPpe6yeT AONONHUTENBHOIO aHann3a.
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VISCOUS EFFECTS OF MAGNETIC REVERSAL AT ABRASIVE WORK
OF METAL

D.F. Ustinovich\ Kft Sobol2 O.N. Mazurenko2

Physical-Engineering Institute NASB. Kuprevich str., 10, 220141 Minsk, Belarus
Anstitute o fSolid State and Semiconductor Physics NASB

P.Brovka str., 17, 220072 Minsk

Magnetic viscosity describes the phenomenon of inelastic and dissipative forms of magnetic energy
losses. This phenomenon takes place during many technical processes. Particularly
magnetoabrasive work exists at the conditions of magnetic after-effect being specific property of
ferromagnetic. The rotation of detail in static field leads to dissipation of magnetic energy in
volume. This is equivalent to generation of an effective momentum being opposite to rotation
direction. Such braking momentum summarizes with direct costs on cutting and plastic deformation
of surface. The getting of additional data about the value of this parasitic momentum of an elastic
momentum forces is important for further optimization oftechnical processes'

In paper the phenomenological task of magnetic reversal in ferromagnetic detail during its rotation
in external field is developed. The delay in the time of magnetic momentum in low frequency
regime of change is analyzed. Low frequency regime denotes that process of magnetic reversal
takes place per units of hertz. In this regime it is real to neglect the time dispersive processes and to
connect the total effect with complexity of magnetic permeability. In this approximation the task of
magnetic reversal and braking momentum transforms into problem of defining the scale of
irreversible magnetic energy in the volume of processing part. For detail having the form of
cylinder the magnetostatic task is solved. The scope of magnetic energy ih cylinder is determined at
an external magnetic field oriented orthogonal to cylinder axis. The expression for the work of
inelastic magnetic forces per one cycle of rotation is applied to determine the effective momentum
of braking forces. The averaged effective braking momentum per unit of length for cylindrical
detail is

M BjD2 +f4 -1)

MM

Here #o is an external magnetic field, D is a diameter of detail, jjq is the magnetic constant, L)\ and
ft are the real and imaginary parties of complex magnetic permeability of material. It is known that
the permeability/6 for ferromagnetics at the range of frequency closed to units of hertz has an
exfreme with the value of about some units. However the multiplication of ju2 and fx\ being much
higher of unit leads to a generation of tangible value of the scale of inelastic magnetic forces during
rotation under abrasive work of detail. To suppress magnetic inelastic braking mechanism it is
necessary to choose the regime of rotation so that the characteristic frequency of magnetic reversal
is beyond of dangerous range. The sole” way is to enlarge a velocity however another problem
appears at high frequencies of rotation. The problem is a generation of vortical currents and the
Respective ehergy dissipation is in its action equivalent to additional momentum of braking forces,
jibe level of, magnitude of the electromagnetic braking depends on many factors including the
pistive properties, frequency of rotation, magnetic permeability, the relation between sample
ndiusand the depth of skin layer.
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