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BselleHue 

Xopolllo uasecTHbiM MarHHTHbiM H cTpyKTypHbiM oco5eHHOCTSIMJlt5/ 

CHCTeMbi Fe- AI s5nH3H cocTasa Fe 3 AI· B HaCTOSIIIlee BP~MSI MO)KHO ll8Tb 

/5/ llBe HHTeprrpeTaUHH. CornacHo rrepsofi o5~SicHeHHe aHOManHfi cne-

llYeT CBSI3b!B8Tb C llBYX<fla3HOCTbiO C!ICTeMbl, ,UpyraH IIHTeprrpeTa­

UIISI ;6; B03HHKna rrocne lleTanbHbiX HccnellOBaHHfi crmasa Fe AI c rro-

MOUib.IO stjltjleKTa Mecc5ayspa. B /6/. see oco5eHHOCTH CHCTeMbi CBSI3biBaiOT-
'• 

CSI C.B03HIIKHOBeHHeM llBYX CTpyKTypHO HeSKBHBaneHTHhlX ITOilpeWeTOK B rrpe-

Jlenax OllHOfi tjlaabi, 

B. pa5oTax 12 •7 1 5binH rrpellno*eHbi tjlaaosi>xe llHarpaMMhi, cornacHo KO­

TOpbiM: rrpH cocTasax. 19+23 aT,% AI II KOMHaTHofi TeMrrepaType B crrna-

se Fe -AI HMeeTCSI llByxtjlaaHaSI o5nacTb, B KOTopofi cocywecTsyroT tjlaabi 

a H DO 3 • C Jlpyrofi CTOpOHbi, peHTreHOBCKHe cTpyKiypHbie.. HccnellOBa-

HHSI /1,3 / llByXtjla3HOfi o5naCTII He o5Hapy)K!In!I, ~<fltjleKT Mecc5ayspa MO)KeT 

rrocny)K!ITb XOpOIIlliM .MeTOilOM llnSI Bbi5opa Me)KJlY 9TIIMH anbTepH8THB8Mii, 

8KCITepHMeHT 

05pa3Ubi 5binli rrpHroTosneHbi cnellyiOUIIiM crroco5oM, 0TnliBKa rrocne 

. B8KYYMHOfi rrnaBKii llOBOilHnaCb 'KOBKOfi llO TOnUIHHbl 10 MM 1 lJlnli!flOBanacb' llO 

0,5 MM, rrpoKaTbiBanacb B ropsi'ieM ( ·;.500°C) cocTOS!Hiili llo·b,120-0,150 MM1 

. Tpa:Emnacb XIIMii'ieCKii llO o;oso MM li 'aneKTporronliposanac~· llO OKOH'iaTenbHOll 
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TOnlllHHbl 40-50 MK, Tiep.e,n H3MepeHIHIMH oopa3Ubl llOABepr-anHCb OT.lKHI'Y B; 
. 5 . . 

. BaKyyMe 10- TOp npH 750°C B T9'19l!He 2 '!aCOB C nocJie,nyiDII!HM Me)lnel!l!b!M 

oxna.>K)l91!H9M AO KOMHaTI!OH TeMrrepaTypb! B Te'!eHHe· 72 '!acoa; BonH3H $a-

30Bb!X rrepexo)lOB CKOpocTb oxna.>K)lei!HSI 11e rrpeBbiwana 30 B 'lac, PeHTrelioa­

CKHe HCCne)lOBaHHSI 9THX oopa3UOB He 06Hapy.>KHnH IIpH3HaKOB ABYX«iJa3l!OCTH. 

CocTaB oopasuoa orrpeJlenSincSI XHMH'IeCKHM al!anHSOM rrocne acex rrpoueJlyp 

C TO'II!OCTbiO 0,2 aT,% AI H c TOil: .>Ke TO~'II!OCTbiO COBIIa,nan C HCXOJlHOll 

KOI!UeHTpaUHeil: KOMIIOI!eHTOB, HeooXOJlHMO OTM9THTb 1 'ITO oopa3Ub1 1 IIO)lBeprl!y~ 

Tble oonee HHTeHCHBHOil: miaCTH'I9CKOH )lecpopMaUHH (I'OpS!'IHH rrpoKaT C 2-3. MM 

JlO 0 11 MM) 1 IIOMHMO OCHOBHOH a -$a3hl1 COJlep.>KanH UpHM9Cb llPYI'OH cpa3~Ij •, 

KOTOpyro, 0JlHaK01 OTO.lK)leCTBHTb :C KaKoil:-nnoo H3 H3BeCTHhiX cpa3 l!e YJlanOCb, 

::hy 'iioayro «iJasy He yJlanOCb npeBpaTHTb B HCXOJlHYIO C IIOMOII!biO KaKOil:-nH- · 

· 5o TepMooop~ooTKH, 
MeccoayapOBCKHe HCCne)lOBaHHSI BhiiiOnHSinHCh Upli KOMI!aTHOH TeMrrepa-. ,• 

·Type B ycnoaHSIX1 onncaHI!hiX paHee /6/, 

OopaooTKa peaynbTaToa 

CKopocTHbre crreKTpbr HCcneJlOBal!l!hiX oopasuoa (pnc, 1) SIBnSIIOTCSI JlO­

aonpHO cno.>KHoil: cynepnosnuneil: HecKOllhKHX seeMaHoBcKnx "llleCTepo~:.nnSI 

HHTepnpeiaunn nony'!eH!IbiX cneKTpoB ohmn BhiJlBHHYTbl JlBe r-nnoreabr: a) 'Ka.>K­

Jlhlil: CUeKTp SIBnSieTCSI cyrrepU03HUHeil: JlBYX CnOlKHh!X ClleKTpOB1 COOTBeTCTBYIO­

lliHX '!HCThiM tiJasaM a H DO 3 , c BecaMH1 nponopunol!anbHhiMH co)lep.>Ka­

. Hnro 9TH X 4Ja3; 6). Haonro)laeMhiil: cneKT.p SIBnSieTcSI cynepnosnimeil: · seeManoi3-

CKHX" llleCTepOK ';cooTBeTCTBYIOIUHX pa3nH'Il!hlM MeCTaM a TO MOB ·.>Kene3a B yno-

pS!JlO'IHBaiOII!eil:cS! 4Jase DO 3 , rrpn'!eM Bee Ka.>KJlOI'O MecTa nsMeHSieTCSI rrpH 

H3MeHei!HH COCTaBa, nnSI rrpoaepKH I'HIIOT93hl a) Mbl IIOIIh!TanHCb rrony'IHTb 

aKcrrepnMeHTanbHhril: crreKTp, Haonro)laeMhiil: npn 22 15 aT.% AI 1 nyTeM cy- · 

nepnosnuH·H cneKTpoa1 cooTBeTCTBYIOlliHX a -tiJase aonH3H r-paHHUbi a -UO a 

(20 aT,% AI 

ABY.X$a3HOCTH 

H 'IHCTOH . DO 3- CTpyKType (25%) •. (Cor-nacno /8/ oonaCTb 

a+ DO 3 npocTnpaeTCSI o:r 20 .no 25 aT,% AI ). Ha aToM 

nyTH He y,nanocb AOCTH'Ib KaKOI'O-nHOO ycneXa1 T,K,, 'B CII9KTpe OOpa3Ua, !· 

conep.>Kall!e.ro ::!215. aT.% Ali Haonro}laeTCSl oonbllle IIHKOB, '19M MO.lKHO IIOl!Y- . 

'IHTb rrpH OIIHCaHHOH cyrrepU03HUHH, 
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runoTeaa 6) oKaaanacb Gonee nnogoTaopHofi. llnH ee npoaepKH HaMH 

6hinH npuHHThi cnegyiOmue gonymeHuH: 

' 1. napaMeTpbl ~gaofi aeeMaHOBCKOH mecTepKH H H a 3aBHCHT OT no-

nomeHHH cooTBeTcTayiOmero e.fi aToMa meneaa (·A 1,2 - unu D 8 , 4 - nogpe-· 

meTKa) u oT '!Hcna aTOMOB aniOMHHHH cpeAH· Gnumafimux cocegefi, .TaKHM oG-, 

pa30M 1 BCero B o6pa30B8HHH Ha6niOgaeMOI"O cneKTpa MOI"YT y'laCTBOB~Tb 18 

paanH'IHbiX mecTepOK1 ogHaKO GonblllaH 'laCTb H3 HHX HMeeT npeHe6pemHMO 

Manhie HHTeHCHBHOCTH. 3aaucuMOCTh BHyTpeaaero MarHHTHoro nonH oT· oKpy­

meHHH npegnonaranach cneAyiOmefi: 

0 
H -n !1H (1) 

D D A ,.D 

II =H 0 
-n !1H 

A A A A 
(2) 

3gecb uageKChi A u D OTHOCHTCH K aToMaM meneaa, aaHHMaiOmHM yanhi 

B A- H 0 -noApemeTKe cooTBeTCTBeHHOj , H0 
-HeKoTopoe a!f>!f>eKTHBHOe BHyT­

peHHee none, He aaBHCHmee OT Gnumafimux cocegefi; 'n - 'lucno nepBbiX co­

cegefi, OK838BillHXCH aTOMaMH aniOMHHHHj !1 H - yaenu'leHue H npu ;38MeHe 
..... ~ " 

B nepaofi KoopiluHauuoHHofi c!f>epe ogaoro aToMa · aniOMHHHH Ha' Fe, ycpeg-

HeHHoe no BCeM B03M0)1{Hb!M 3Ha'leHHHM ri , 

AHanorH'IHO o6paayiOTCH BbipameHHH, y'IHThiBaiOmue H3MeHeHHe XHMH'Iec­

Koro cgBHI"a. np~ H3MeHeHHH COCTaBa nepBOH KOOpgHH8UHOHHOll c!flepb!, 

2, BepQHTHOCTH nOHBneHHH Kamgoro H3 BOCeMHaguaTH. B03MO)I{Hb!X COC­

- TOHHHH OUeHHBanHCb C noMOillbiO 6HHOMHanbHbiX pacnpegeneHHll . cn~co60M 1 
nogo6Hb!M omicaHHOMY B /9/, B OTnH'IHe OT /9/ BCe BepOHTHOCTH Tenepb 

aaaucenu oT ogaoro cao6ogHoro napaMeTpa C 1 1 KOTOpb!ll CyTb BepOHT-

HOCTb HaRTH aTOMbl aniOMHHHH B CBOHX yanaX1 COOTBeTCTBY!OillHX ugeanbHOll 

cTpyKType DO 3 
, npu 9TOM C'IHTanOCb 1 'ITO aTOMhl aniOMHHHH1 He H8:X,O-

. ggmueCH B CBOefi nogpemeTKe 1 paBHOBepOHTHO pacnpegeneHbl no TpeM rUK 

nogpemeTKaM, aaHHTbiM aToMaMH men?aa B ugeanbHOfi CTPYKType DO 3 • 

B npouecce o6pa6oTKH y'IHThiBanucb TOnhKo. Te KoH!f>ur:ypaUHH, gng KO­

. TOpbiX aepoHTHOCTb noganeHHH 6hma Gonbme 0,01. 

5 
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.1.· 

Ha BCex numiii 6bina npu.liHTa Oll!iHBKOBOH, CooTHOWeHue liHTeHCHBHOCTefi nu­

HHH a onaofi wecTepKe 6bmo B3SITO paBHbiM 3:2 18:1 13, TaKofi BbJ6op liHTeH­

CHBHOCTefi ( 'lHCTO s~nupu'leCKHii) nan Hauny'lwee coriiacue Bbi~JHcneaaoro .. 
ClleKTpa C Ha6monaBWHMCSI H1 llO-BHllHMOMY1 CBSI3811 C KOHe'lHOii TOnWHHOit 

. ' ot;)paaua ~ _Henon!loii BbiCTpO~HHOCTbJO ~OMe.HOB B nnoCKOCTH o6paaua. 

ITpoBeneHHaSI B paMKax nepe'lucneHHbiX BbiWe nonymeHufi o6pa6oiKa . . ~ .•.: -
cneKTpOB llOSBonuna HBHTH 3Ha'leHHH napaMeTpOB 1 npH KOTOpbiX Ha6monaeMbie 

cneKTpbi a HHTepBane 20 +- 25 aT,% AI y.QoBneTBopuTenbHO cornacyro.TCSI, 

C Bbl'lHCneHHblMH (puc, 1), 

06cy)KneHue peaynbTaTOB 

1. nByx<!Ja3HOCTb 1 l!nl! JlenpepbiBHOe ynopHAO'leHI!e 

Mbt y)Ke OTMe'lanu 1 'iTO CKopoCTHbie cneKTpbi 1 aa6monaBWI!eCH B o6nac­

TH. npennonaraeMofi AByx<!JaaaocTH 1 He ynanocb nony'lHTb nyTeM cynepnoau-

UIIH npocTbiX cneKTpoa. AnhTepHaTHBHaSI I'l!llOTeaa noaBonuna onpeneni!Tb na-
. 'X . • 

p~MeTpbl C1 U=l74l- · BepoSITHocTu HaXO)KlleHHSI AI B pa3HbiX non-

peweTKax. HafiAeHJiaSI H8MII 38BIICI!MOCTb C I OT KOJIUeHTP,aUHH npuBeAella 
.~., ·. 

ua p11c, 2. ITpuMe'la Tenhao 1 '!To oqe.lih noxo)KaSI ,aaBucuMocTb 6bma · no~y'Ieaa 

eme B 1932 ro.Qy Epannu H n)KeeM 111 Ha OCHOBe peHTI'eHOBCKH~ HCCneno­

BaHHfi H npencKaaaaa TeopeTH~eCKH /13/ 

Taitnop H n)KOHC /2 I I nepBblMH npennonO)KliBUIHe cywecTBOBaHHe llBYX­

<!Ja3HOit- o6n_acTu BH.Qa a + DO 3 1 TaK )Ke 1 KaK H PuMnHH)Ke· /7 I, no cy.TH 

nena1 He 11a6monanu cocyll!ecTBoBaHHSI ABYX <!Ja3 1 a nenanu BbiBOA o cymecT­

BOBaHHH .QByx<!Ja3HOCTH Ha OCIIOB81IHH KOCBeHHbJX· .Aallllb!X1 ·llOllyCKaiOWHX 

llPYI'YJO HHTepnpeTaUHJO, f1oaTOMY 1 Y'lHTbiBag Ha~H npeAbiAYlllHe peaynbT8Tbi/S/ 

.H peaynbTaTbi aTofi pa6oTbi 1 Mbi c'luTaeM 6onee npueMneMoii Monenb Henpe-

pbiBHoro ynopSI)lO'leHliSII npennaraeMyJO B paHHeii pa6oTe Epannu H n>KeSI ' 1 '·. 

6 
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''· 2, BnuSIHHe- 6nulKafilllHX coce)lefi, Ha MarHHTHhifi, 

MOM_eHT .lKene,3a 

:.· 

BhmonnenHaSI BhillleonucaHHhiM cnocoooM o6pa6oTKa CKopocTHhiX cneKT­

poa no3aonuna HafiTH 3aaucuMOCTb ~H oT KOHUeHTpauHH (pHc, 3). B pa-

6oTeJ10/ 6hmo noK.a3aHo, 'ITO 3aMemenue n=1+-2 aTOMOB Fe a nepaofi 

KOOpllHHaUHOHHofi cljlepe Ha AI npaKTH'leCKH He MeHSieT MSI'HHTHOI'O Mo-­

MeHTa JlnSI aToMa, nax_onmuei'oCSI B ueHTpe cljlephr, CooTBeTCTBYIOmee_ yMeHb- . 

menue nonSI na OJlHH npHMeCHhifi aToM ~ H = 23,3 K9B CBSI3aHo c noKanbHhiM. 

YM9Hblll9HH9M nonSipH38Ull:ll: sneKTpOHOB npOBOJlHMOCTH, C Jlpyi'Ofi CTOpOHhi, 

npu cocTaBe 22,5 aT,% AI JlOXOJlHT JlO 34,8± 0,7 K9, no-BHJlH-

MOMy, ao3pacTaHHe ~HA . a o6nacTu cocTaaoa 20-25 aT,% AI CBSI38HO C 

: y~eHhllleHHeM Mai'HHTHOI'O MOMeHTa JKene3a npH n > 2 H a ocnoae namHx 

pe3ynbTSTOB OKa3biB89TCSI B03MO)!(HbiM JlSTb OUeHKY p. Fe npH n =3 

9TOI'O Mhi JlenaeM cnenyiOlllHe nonyrueHIISI, 

• LlnSI . 

a) Hail:neHHOe 'HaMil: 3H8'19.HIIe ~HA B OCHOBHOM ooycnoaneHO pa3-

," /f~CTbiD 8(3) -11(4) 1 TSK KaK BepOSITHOCTH OCTSflbHbiX KOMOIIHSUIIfi OKa3hiBaiOT-., 
CSI ManhiMH, LlnSI COCTSBa 22,5% BepOSITHOCTII HM9Tb n nepBbiX COCe)leil: 

AI paBHhr: P2 =0016: P3 = 0,38: P
4 

= 0,41: P
6 

= 0,05, .-

6) 0oOOIUSS1 113B9CTHbie I'HnOT93bl 110•12 / 0 BnHSIHHH He~a~HIITHbl~ 
,• 

coceneil: Ha H Mhi nonycKaeM, 'ITO ' MO)!(HO npeJlCTSBHTb B BIIJle 

(3) 

.! 3-)l_eCb nep·aoe cnai'aeMOe Y'IHTbiBaeT H3M9H9HHe 'COOCTB9HHOI'O MOMeHTa, BTO­

. poe ":' H3BeCTHhiil: nonSipHaauHoimhril: BKnan onnoi'o HeMarUIITHOI'O cocena. Ko-

. 9ljlljlHUH9HTbl a II b HSMH OUeHeHbl no Jl8Hilb!M 1101 H npHHS1Tbl paBUbiMH 

a = 38 ± 7 K9 1 b =. 10,5 ;t 0,3 K9, I1cnonb3YSI AnSI p. A (4) II p. D . 3H8'19IIHS1 

1_,5;!:0,1 11 2,2;!:0,1 Jla Ill/ H3 (3), AnSI p.A(3) Mhi nony'laeM 3Ha'leHRe 

Jl (3) 
A 

1,8 +0,2 Jl • 
- B 

(4) 

'·: .. 7 

..... 



Jlpyi"ast oco6eHHOCTh' KPHBOfi ~ H ( x) ( pHc, 3) - HeKoTopoe noHH)I(eHHe BeTBII 1 

oTHocstmeficst K D -nonpemeTKe B o6nacTH 20-25% AI,- T8K)I(e CBst3aHa 

C yMeH bllieHHeM /L. A , JlefiCTBHTen~H0 1 npH. llOHH)I(eHHH MOMeHT8 nepBbiX 

cocenefi ecTe CTBeHHO O)I(HnaTh H yMeHhllieHHst ~ H D 1 KoTopoe B03HHKaeT 

npH aaMeHe onHoi"o H3 aTHX cocenefi Ha amoMHHHfi, Ha6monaeMoe ~H n=19 1 1±. 

± 0 13 Ka TaK)Ke ·noaBonsteT oueHHTh IL A (3) , Linst D yanoB Bb!pa)l(eHHe (3) 

cnenyeT aanHcaTh B BHne 

H(n) ..:.u (n +.1) (3a) 

Jlnst D yanOB OCHOBHOH Bee HMeiOT KOM6HH8UHH C n =(), 1 ·1 . nnst KOTOpblX 

BcnencTBHe aToi"o nepBhifi •vieH E. (3a) uc-

"'leaaeT H Ha6niOnaeMoe !l H D noaBomieT HaRTH ji A 1 KOTOpoe MO)I(HO npen-

CT8BHTh B BHne 

8 

~A = ::£ IL (n) P ( n ) • 
n=O A 

(5) 

Y'IHThiBaSI no-npe)I(HeMy B (5) TO.nhKO cnai"aeMbie c ·n = 2 13 14 11 BhiiiienpH-

BeneHHhie aHa'!eHHSI nnst IL (2() 
A 

H 1L (4) 
A 

1 H3 (5) Mhi nony'1aeM oueHKY 

1L (3) = 1192 + 0,15 1L 
A - B 

(6) 

Coi"nacHe oueHoK {4) H (6) SIBnSieTcSI nocTaTO'IHO xopomHM H B KaKofi-To 

CTelleHH ll03BOnsteT HaneSIThCSI Ha npaBOMepHOCTh BCeX 

HHH, 

cnenaHHhiX. nonyme-

B HacToSimee BpeMst HeT nocTOBepHhiX naHHhiX no .IL Fe. (3Al) 1 OTCyT­

CTBYIOT T8K)I(e K8KHe-nH6o TeopeTH'!eCKHe C006pa)l(eHHSI, ll09TOMY 6onee' ne­

TanhHOe o6cy)l(neHHe HafineHHhiX aHa'!eHHfi noKa He npencTaBnSieTcSI B03MOX<-

HhiM, 

8 
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1. B tlJaaonofi JliiarpaMMe Fe-AI · rrp!I KOMH8THofi TeMrrepaType OTCyT­

CTnyeT JlByxtiJaaua.H o5nacTh a + DO 3 • 

2. nepeXOJl OT'Heyrrop.HJlO~SHHOH a -tlJaabi ·K ynopMo~euuofi tlJaae DO 
' ' . 3 

nponcxoJlHT rryTeM uerrpephiBHoro H3MeHeHII.H pacnpeJleneunn AI :rro noJlpe-

lllSTKaM, n ony~eHa 38BIICIIMOCTh KOHUeHTpaUHH AI 

Kax oT cocTana cnnana. 

B OTJlSnhHbiX IIOJlpellleT-

3, nony~eHa OUSHK8 M8I'iii1THOI'O MOMSHTa 8TOM8 )!{Sneaa, HMSIOIUSI',O 

3 aToMa AI cpeJlH 5n!I)!{8HllliiX coceJlefi, fl. (3AI) = 1,88 + 0;15 fl. • 
Fe • - B 

' 4, YcTaHonneuo, ~To rrp!I II3I'OTonneHIIII o5paauon 5onhlll!Ie rrnacTH~ec-

KIIe ll8tPOPM8UIIII IIp1IBOJl51T K IIO.HBneHIIIO HOBbiX tP83, 
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