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MeTaJN1000padaTbIBaloIeM NPOU3BOACTBE

Annoranusi: IlpencraBneHbl pe3ynabTaThl HMCCIEAOBAHWI M HaNpaBlCHUS INPAKTUYECKOTO NPUMEHEHUS
MarHMTOJMHAMHUYECKOT0 METO/Ia B METAJUI000pabaThIBalOIIeM MPOHU3BOJICTBE HA ONEPALMIX YIIPOUHEHHUS JeTallei,
HAHECCHUS] TBEPIOCMA30YHBIX IIOKPBITHH, IepepabOTKH IIAMOBBIX OTXOJOB LUIM(OBAILHOTO IIPOM3BOJCTBA.
Packpsita CYLIHOCTh W CPEICTBA TEXHOJOTMYECKOI'O OCHAIICHUS MeTojaa. [IpuBeaeHBl aHATUTHYECKHUE
3aBUCHMOCTH, DPEKOMEHIYyEeMble PpEKHUMbl W YCJIOBHS BBIIOJHEHHMS MAarHUTOAMHAMHUYECKOW 00paboTKH
IPH BBINOJHEHUH TEXHOJIOTHMYECKHX OIlepalnuii. YCTaHOBJIEHO, YTO OCHOBHBIM HMCTOYHHKOM JHEPIeTHYSCKOTO
BO3ZCUCTBHUS Ha OOBEKT OOpabOTKM WM TepepabOTKH SBIAETCS MAarHHUTOBHOPHUPYIOUIMU CIIOW, (OPMHPYEMBIi
B YCTPOICTBaxX, CO3AI0IINX BpAILAIONIeecs] AIEKTPOMarHUTHOE MOJIE ¥ 00ECTIeYNBAIOIINIA TEXHOIOTHIECKHIH (D PEeKT
3a CYET MPOTEKAHUS B HEM Pa3IM4HBIX (U3NYECKHX Y3P(HEKTOB U MHTCHCHBHOT'O ABM)KCHUS YaCTHI] JUCIEPCHOM
cpensl. PazpaboTaHsl, ¢ HCIIONBE30BaHUEM YCTPOHCTB C BPAILAFOLIUMCS SJIEKTPOMAarHUTHBIM I10JIeM, KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHE PEIICHHUSI TEXHOJIIOTHYECKUX CHCTEM, IO03BOJLIIONIME C BBICOKOW TEXHHKO-IKOHOMHUYECKON
3¢ PEKTUBHOCTHIO OCYIIECTBISTH: YIIPOUYHEHUE JeTalleil MaJIoW jKECTKOCTH M OOJBbILOW JUIMHBI, a TaKXKe, JIeTanel
C TPYZHOAOCTYITHBIMU BHYTPEHHUMH TOJIOCTSAMHE; IPOU3BOANUTE IepepabOoTKy IIAMOBBIX OTXOAO0B IIIH(OBAIBLHOIO
MpOU3BOJCTBA, C LECJIbIO TOJYUCHHS BTOPHUYHOI'O CBIPpbA IJIA HOpOIHKOBOﬁ METAJLUTYpTUH, HWHCTPYMECHTAJILHOT'O
U JINTCHHOTO IMpOnU3BOJCTBA. HOKaSaHO, 4qTo MaFHI/ITO,Z[I/IHaMI/I’-IeCKI/Iﬁ METOA JOCTATOYHO B(I)CI)CKTI/IBGH JJI1 HAaHCCCHU A
Ha TOBEPXHOCTH JeTajell TBEPIOCMA30YHBIX AHTHU()PHKLIMOHHBIX IIOKPBITHIl, OH MO3BOJseT: (opMUpPOBATH
Ha oOpabaTsIBaeMOil MOBEPXHOCTH IMAPOBHIHON M SIUIUIICHOM (GOPMEI Clienbl yAapHO-HMITyJIbCHOTO BO3ICHCTBUS
WHJICHTOPOB, CBUJICTEJIBCTBYIOIINE 00 00pa30BaHMM CMa304HOM IUIEHKH; YMEHBILIATh BBHICOTY MHUKPOHEPOBHOCTEH
M YBCJIWYUBATH paJlyC 3aKpYIJICHUSA BCPIIMH BBICTYIIOB W HMCTUHHYIO IIJIOIIAJb KOHTAKTa MCKAY IOKPBITUEM
U TOBEPXHOCTHIO METAJIA; OCYIIECCTBIATH  CICIUICHHE IOKPBITHSA IO BCEH IUIOMAIM KOHTAaKTa HHICHTOpA
C METaJUTMYEeCKOIl MMOBEPXHOCTHIO; 00ECIeYrBaTh PABHOMEPHOCTh HAHECEHUsI CMa304YHOW IIEHKH Ha MOBEPXHOCTH
JeTaieil MPaKTHYECKHU JIF000H CII0KHOM (POPMBL.
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Technological Potential of Using a Rotating Electromagnetic Field in Metalworking

Abstract: The paper presents the results of research on the magnetodynamic method and its practical application
directions in metalworking operations of detail part hardening, solid-lubricant coating application, grinding sludge
recycling. The essence of the method and its technological equipment have been presented. Analytical dependencies,
recommended modes and conditions for performing the magnetodynamic processing during the technological
operations have been determined. It has been found that the main source of energy affecting the treated or recycled
object is a vibrating magnet layer formed in equipment, which creates the rotating electromagnetic field and provides
the technological effect due to the various physical effects taking place in it and intense movement of the dispersed
medium particles. By using the rotating electromagnetic field equipment, the design and technological solutions
for technological systems have been developed, which ensure the high technical and economic efficiency fulfilment
of: hardening the low rigidity and long length detail parts, as well as the parts with hard-to-reach internal cavities;
recycling the grinding sludge to get the secondary raw materials for powder metallurgy, tool and foundry production.
It has been shown that the magnetodynamic method is quite efficient for applying the solid-lubricant anti-friction
coatings on the surface of the parts, it enables: getting the shock-pulse traces of the indentors on the treated spherical
and elliptical surfaces that indicates formation of the lubricating coating; decreasing the surface roughness
and increasing the nose radius and the true contact area between the coating and metal surface; adhesion of the coating
over the entire contact area of the indenter with the metal surface; uniformity of the lubricant coating application
on the surfaces of detail parts of almost any difficult shape.



