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0 rPAHMIJ;AX ]l;OMEHOB B TOHI\MX <l>EPPOMArHIITHbiX 

IIJIEHKAX 

3a IIOeJiep;.HHe fO)J;bl IIOJIBHJieJI pHp; pa6oT, IIOeBHr«eHHbiX eTpyKType H 
.::meprHH rpaHHD;, pa3p;eJIJIIOID;HX p;oMeHbl B TOHKHX <f>eppOMarHHTHbiX IIJieHKaX 
: [1-10]. 

TeopeTII'IeeKH yeTaHOBJieno, "tfTO B oTnoeHTeJII.HO TOJieTbiX <f>eppoMarHHT­
HhlX IIJieHKaX H3MeHeHHe BeKTOpa Ha:MarHH"tfeHHOeTH B rpaHH"tfHOM eJioe TaKOe 
me,·~{ KaK H B MaeeHBHhlX <f>eppoMarHHTHhlX KpHeTaJIJIHTax. B eJiy"<Iae 180-rpa­
p;yeai.IX eoeep;eTB BeKTOp HaMarHH"tfeHHOeTH HOeTeiieHHO MeHJieT enoe Ha­
rrpaBJieHHe OT 0 p;O 180•, oeTaBaJieb Bee BpeMJI B IIJIOeKOeTH rpaHH"tfHOfO eJIOJI. 
TaKoro THIIa rpaHHD;bi, eJiep;yH yeTaHOBHBrneil:eJI TepMHHOJIOrHH, Mhl 6yp;eM 
na3I.IBaTb rpanHD;aMH BJioxa. 

B 6oJiee TOHKHX <f>eppoMarnHTHbiX rrJieHKax neKTop naMarHH"tfennoeTH n 
180-rpap;yeHOM rpaHII'IHOM eJIOe MOJReT He JiemaTb B IIJIOeKOeTH 8TOfO eJIOJI. 

·CTpyKTypa TaKHX rpann:u; MomeT 6hlTb eaMoii pa3noo6pa3noil:. TaKoil: THII 
rpann:u; 6yp;eM, )J;JIH KpaTKOeTH, Ha3hlBaTb rpann:u;aMH HeeJIJI. 

B neKoTophlx eJiy"<IaHx na6Jirop;aroTeH TaK na3hlnaeMhle ep;noennbie rpann:u;bi 
HJIH p;noii:HI.Ie rpaHH'l.Hhle eJioH. OnH rrpep;eTaBJIHIOT eo6oil: eneTeMy H3 ,o;nyx 

· o"<IeHb 6JIH3KO paerroJiomenn~>rx p;pyr K p;pyry rpann:u;. Do o6e eToponhl TaKoii 
rpaHHD;bl HaMarHH"tfeHHOeTb narrpaBJieHa O)J;HHaKOBO. llpH HaJIOJReHHH IIOJIJI 
rrpoTnB narrpaBJiennoil: TaKHM o6pa30M HaMarnli'IennoeTH rpann:u;a pa3p;BaH­

. BaeTCJI H o6pa3yeTeJI ,!J;OMeH o6paTHOH HaMafHII'IeHHOeTH. 
B naeTOJIID;eil: pa6oTe aKerrepRMeHTaJII.HO H3y"<IaJiaeb IIOJIHpnoeTb rpann:u; 

'B TOHKHX <f>eppoMarHRTHhlX IIJieHKaX pa3JIII'IHOf0 eoeTaBa H pa3JIH"tfHhlX TOJI­
·I.Il;HH. 

ll3y"tfeHHe 1IpOR3BO)J;HJIOeb Ha TOHKHX <f>eppOMarHHTHbiX IIJieHKaX meJie3a, 
· Iw6aJII.Ta H errJiana 80% Ni, 17% Fe, 3% Mo. I!JienKH 6MJin rroJiy-q'enhl rryTeM 
paeiibiJieHHJI B naKyyMe 2 ·10- 5 MM pT. eT. Harrnmenne rrpoH3BO)J;HJioeb na 

, eTeKJIJIHHhle rrop;JIOrKKn, narpeTbie p;o 350". Op;nooenaH aHH30TporrHJI eo3p;a­
•BaJiaeb HaJIOJReHHeM B MOMeHT HaiibiJieHHJI MafHHTHOfO IIOJIJI, HaiipHJI{eHHOeThiO 
100 Oe. ToJIID;Hny rrJieHOK orrpep;eJIJIJIH na ynnnepeaJibHOM MonoxpoMaTope 
YM-2 rrpH rroMOID;H JIHHHH pannoro xpoMaTH"tfeeKoro rropHp;Ka (11]. II3y"<Ie­

. HHe rpaHHD; IIpOBO)J;HJIOCb MeTO)J;OM MarHHTHbiX eyeneH3HH Ha MHKpOeKOIIe 
MBII-6. Ilepe,o; I(po.ne,o;enneM neeJiep;onanHH nJieHKH npep;napnTeJibHO pa3Mar­

. Hli'IHBaJIHeb. 
Ha pne. 1 npe)leTaBJiena p;oMennaJI eTpyKTypa nJieHKH Fe -Ni -'-Mo 

TOJIID;HHOii 1450 A. B oTeyTeTBHe IIOJIH p;oMennaH eTpyKTypa aToii IIJieHKH eo-
. eTOHT H3 IIO"tfTH IIJIOeKo-IIapaJIJieJihHhlX )J;OMeHOB e XOpOIIIO BbiJIBJieHHbiMH TOH­
RHMH rpann:u;aMn. Upn naJiomenHH nopMaJII.noro K IIJIOeKoeTH IIJienKn Mar­
HHTnoro IIOJIJI narrpHmennoeTbiO 220 Oe "<IaeTHD;hl MarnHTHoro nopornKa eo6n­
paroTeJI 06HJibllO Ha rpaHHD;aX "<Iepe3 O,!J;HY. ll pH H3MeneHHH 3HaKa IIOJIJI pe3KO 
BbiJIBJieHHbiMH rpaHHD;aMH OKa3hlBaiOTeJI Te, KOTOpble 6hiJIH BbiJIBJieHhi eJia6o, 

•H, nao6opoT, panee eJia6o BhlHBJieHHhle rpann:u;bl Bbip;eJIJIIOTeJI pe3Ko. ::ha 3a­
KOHOMepnoeTh IIO)J;TBeprHp;aeTeJI IIpH H3y"tfeHHH 60JibiiiOf0 KOJIII'IeeTBa o6pa3-
D;OB H ennp;eTeJII.eTnyeT o "<Iepep;yroiD;eileH IIOJIHpnoeTH rpaHHD; BJioxa B 

. TOHKHX <f>eppoMarHHTHhlX IIJieHKaX, "tfTQ, B 06ID;eM eJiy-qae He na6JIIOp;aeTeH )J;JIJI 
'MaeeHBHbiX <f>eppoMafHHTHbiX KpHeTaJIJIHTOB. 
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Pnc. 3. Dmumue TCMnepaTyp1I IIO)l;J!OJIW I> Ha )l;OMCilllYIO crpyKTypy TOliiUIX IIJICHO£<. IloJie 
npn noJly'leHJm mrcnoK 100 Oe. Och JTerHoro HaMarmPJHBamm BeprnKaJihHa 

CepuH ClJn3 IPICCHafl N• 5 
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PHC. 2. liaMeHeHHe ):(OMeHHOH CTpyKTyphl HeKOTOpbiM CMem;e· 
rmeM rparm~ n npo~eccaMH Bpam;erma Ha nJieHKe Co TOJIIIJ,lil· 
noii: 720 A, noJiyqennoii: na nOAJIOJKKY, HarpeTyiO AO 300" B 
npHCYTCTBHII noJia 100 Oe. llpnJiomeHHOe noJie II och JierKoro 
Ha~larHII'IHBamm llOI\a3aHIJCTpeJIKOH llOA nepBOH <fJOTOrpacfnm:ii: 

Pnc. 3. liaMenemie AOMenuoii CTPYKTYPhl npou;ecca~m Bpam;e­
HIIH na nJiemw Co TOJIDJ;Imoii: 480 A. lloJie npn noJiy'lenun 
nJieHKII 100 Oe, Te~mepaTypa ITOAJionmn 300°. llpimorKennoe 

noJie :u OCb JierKoro naMarmr'InBanna ropH30HTaJibHLI 
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3HaRonepeMeHHaH nOnHpHOCTb COCeAHHX rpaHH~ HaoniDAaeTCH He TOnbRO 
Ha npHMOnHHeHHhlX HnH nO'ITH npHMOnHHeHHhlX rpaH~aX, HO H Ha HCRpHBneH­
'HhlX aHraaroo6pa3HhlX rpaHH~ax. Ha pHc. 2 aTo noRaaaHO AnH nneHRH i-Rene ­
.aa Ton~HHoii: 1230 A. 

H~ ·220[/r: 

.PHc. 1. BMHBJienne IIOJIHPHOCTH rpann~ npH n:aJiomennH n:opMaJihHOro :K IIJIOCROCTH 
nJieHRH IIOJIH. IlJieHRa cnJiaBa Fe-Ni-Mo, TOJim;n:aoil: 1450 A 

PHc. 2. IlepeMeHHaH IIOJIHpHOCTh BHraaroo6paaHhlx rpann~ aa nJieHRe meJieaa 
TOJI:m;HHOil: 1230A 

Ha pHC. 3 npeACTaBneH HHOH cnyqaii:. rpaHH~hl nneHRH Ro6anbTa Tomu;H­
HOH 470 A npH HanomeHHH BepTHRani>Horo nonn AO 300 Oe H 6onee He noRa-
3hlBaiOT OTMe'leHHOH BhliiTe 3HaROnepeMeHHOH nonHpHOCTH. 8TO HaOniOA anOCb 
Ha nneHRax Ro6anbTa H cnnaBa Fe-Ni -Mo Tom~HHoii: MeHee 500 A H 
Ha nneHRax meneaa Tonm;HHoii: MeHee 250 A. 

OlleBHAHO, cTpyRTypa rpaHH'IHhlX cnoeB TaRHX nneHoR HHaH: 3AeCb Mhl 
HMeeM Aeno c rpaHH~aMH THna HeenH. B TaRHX rpaHH~ax HHOrAa Ha6niOAaeTCH 
yBeJIH'IeHHe pe3ROCTH BCeX rpaH~, HHOrAa me pe3ROCTb rpaHH~ OCTaeTCH 
rrpaRTH'IeCRH HeH3MeHHOH. 

Ha pHc. 4 noRaaaHa AOMeHHaH cTpyRTypa nneHRH cnnaBa Fe -Ni--Mo 
TOJI~HHoii: 560 A c xapaRTepHhlMH ABOHHhlMH rpaHH~aMH. B OTCYTCTBHe 
nOJIH 8TH CJIOH BhlrnHAHT RaR nO'ITH npHMhle, O'leHb TOJICThle nHHHH. 
llpH HaJiomeHHH HOpMani>Horo R tnJIOCROCTH nneHRH nonH, ooHapymHBaeTCH, 
'!TO ABOii:Hoii: rpaHH'IHhlH cnoii: Aeii:cTBHTenbHO cocTOHT H3 ABYX rpaHH~ paanH'I­
Hoii: nonHpHOCTH. B none - 10 Oe Bee BepXHHe rpaHH~hl BhlHBnHIOTCH peaRo, 
TO,rAa RaR HHmHHe eABa ""paanH'IHMhl. B none npoTHBononomHoii: nonHpHoCTH 
+10 Oe peaRo BhlHBneHHhlMH oRa3hlBaroTcH, Hao6opoT, HHmHHe rpaHH~hl, 
BepxHHe me cTaHOBHT~H eABa paanH'IHMI>IMH. TaRHM o6paaoM, B cooTBeTCTBHH 
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e Teopneii: Ra~aepa [5], ,!J.BOHHhle rpaHH'IHI>Ie CJIOII rrpe,n.cTaBJIHIOTco6oro CIICTe­

MY na ,n.Byx 6JIII3KO ·pacrroJiomeHHhlX ,n.pyr K ,n.pyry BJioXOBCKIIX rpaHIII:t; rrpo­

TIIBOIIOJIOiKHoii: IIOJIHpHOCTII. 

Pnc. 3. Op;nHaKOBaH ITOJIHpHOCTh rpaanu; Ha nJieHKe Ko6aJibTa romu;nHoll: 470 A 

Pnc. 4. ,Il;BOMHhre rpaHHI\hi nJieHKH crwaBa Fe-Ni- Mo romu;naoll: 560 A 

BbiBOf];bl 

1. C.n;BoeHHI>Ie rpaHIIII,bi B TOHKHX I}JeppoMarHIITHhlX IIJieHKax rrpe,n.cTaBJIH­

IOT co6oii: rpaHIIII,hl BJioxa rrpoTIIBOIIOJIOrKHOii IIOJIHpHOCTH. 

2. rpaHIIII,bl BJioxa B TOHKIIX I}JeppoMarHHTHbiX IIJieHKaX HMeiOT qepeT(yTO­

~YIOCH IIOJIHpHOCTb. OTO f);aeT B03MOiKHOCTb OIIpe,n;eJIHTb HaJIH'IHe TaHHX rpa-~ 
HHII, HaJIOiK8HH8M HOpMaJibHOrO IIOJIH H H3M8H8HH8M ero 3HaKa. 

3. C YM8Hbill8HH8M TOJI~IIHbl IIJI8HHH, Ha'IHHaH C H8KOTOpOrO 3Ha'IeHHH, 3a­

BHCH~ero OT cocTaBa rrJieHKH, ycTaHaBJIHBaiOTCH rpaHIIII,hl THrra HeeJIH. 8TR 

rpaHHII,bl He IIOKa3biBaiOT 3HaKOIIepeMeHHOH IIOJIHpHOCTH H IIpH HaJIOiK8HHH; 

BepTHHaJibHOrO IIOJIH JII06oii: IIOJIHpHOCTH MOryT BbiHBJIJITbCH 6oJiee OT'I8TJIIIBO -

J!IHCTHTYT lflH3HKH CH6npcKoro orp;eJieHHH AKap;eMHH HayK CCCP 
l\paCHOHpCKHH roe. nep;arorH'leCKHH HHCTHTYT 
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