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®i3znuHi BaacTuBocTi mriBok Fe-Ni-P, orpumanux iMmyabcHUM
CTPyMOM

Jlninponemposcokuii HayionanbHull yHigepcumem 3ani3Hu4Ho20 mpancnopmy imeni akaoemixa B. Jlazapsna. m. [Jninponemposcuk,
eyi. akao. B. Jlasapsana, 2. E-mail: art_w@ukr.net, (067)5659803

IpencraBneno pe3yabTaTH IOCHIIKEHHS BIUIMBY IMITYJIBCHOIO CTPyMY Ha CTIPYKTYpy 1 (i3uko-MexaHiuHi
BJIACTHUBOCTI eNeKTpooca/ukeHuX ILTiBoK Fe-Ni-P crasis. IToka3aHo, 0 Ha iX CTPYKTYpY i BIACTHBOCTI CYTTEBO
BIUIMBA€ HE TUIBKM KOHIEHTpalis ¢ocdopy, ajle i HepiBHOBaXKHI yMOBH KpHUCTalli3allii BUKIMKaHI IMITyJIbCHUMH
pexXMUMaMHu 0caKeHHs. BcraHoBiIEHO, 1110 KOSPLMTHBHA CUJla 1| HAMArHIYeHiCTh HACMYEHHS IUTIBOK, OCA/LKEHUX HPU
BEJIMKMX 3HAUCHHSAX BEIMYMHM KaTOAHOI MOJspU3alil BHILE HIX Yy IUIBOK, OTPUMAaHHMX B OUIbII HEPiIBHOBAXKHUX

YMOBax.
KorouoBi csioBa:  amopdHuid,
HACHYEHHS, MiKPOTBEP/iCTb, IMITYJIbCHUII CTPyM.

3aJ1i30-Hikenb-hochopHuil  cruias,

KOGpLII/ITI/IBHOT cuia, HaMarHiueHiCTh

Cmamms nocmynuna 0o pedakyii’ 05.04.2012; npuiinsama oo opyky 15.06.2012.

Beryn

depoMarHiTHI IUIIBKM Ha OCHOBI METaJiB MiArpYyIH
3amza 3 ¢ochopoM IIMPOKO  JOCTIHKYIOTBCS 1
BUKOPDHCTOBYIOTBCS B €JEKTPOTEXHILli B  SKOCTI
BUTOTOBJICHHS Cep/ICYHUKIB BHCOKOYAaCTOTHHX
TpaHcopMaropiB, MarHiTHMX  €KpaHiB, KOTYIIOK
IHAYKTUBHOCTi,  MarHiTONPOBOIB Yy  3B'I3Ky 3
YHIKQJIBHICTIO X MarHiTHUX i KOPO31MHUX BJIACTUBOCTEH
[1, 2]. Bigomo, mo B 3aJ€XHOCTI BiJ KOHIEHTpAIli
¢dochopy B  crulaBi, HOro CIpyKTypa  MOXe
KapIUHAIGHIM YUHOM 3MIiHIOBaTHCh — BiJl KPHCTAJIIUYHOT
no amop¢Hoi. Ile B cBOIO uepry BIUTMBa€ Ha MAarHiTHI

XapaKTepUCTUKH  CIUIaBiB,  IepeBOAsYHM  IX 3
MAarHiTO)KOPCTKOI'O CTaHy B MarHitoM skuil. [IpaktinuHO
HE  JIOCHI[DKEHO  BIUIMB  HEPIBHOBAXXHUX  YMOB

Kpucramizaiii (iMIOyabCHOTO CTpyMy) Ha BJIACTHBOCTI
CIUIaBiB 3 aMOP(HOI0 CTPYKTYPOIO, II0 HEOOXiTHO IS
PO3BUTKY (Pi3UKH HEPIBHOBAKHHUX CTaHIB.

|. ExcnepumeHT

Jnsa orpumanns craei Fe-Ni-P BukoprcToByBamu
cyiab(aTHI coii 3aji3a 1 HIKEII0, y SKOCTI J0OaBKH
BHCTYMAIOYO0i B poii IoHOpa (ochopy BUKOPUCTOBYBAIIU

cinb  rinmodocdity  Harpiro.  Emextpomitd  Maiwm
Hactymaud  cxiag  (r/n): FeSO, x7H,0- 220;
NiSO, X7H,0- 80; H3BO3;-20; Na,PO,-8..12.
Kopekuiss kucmorHocti pH = 2...2,5 3pilicHioBanu
jgomaBaHHAM 5% posumny H,S80,. Ocamxenns
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NPOBOAMIIA TP TeMIlepaTypi 293...298 K
OPAMOKYTHHMH IMIyJIbcaMH CTpyMy 3 yactorowo f
30...1000 TI'u i mmapysarictio imMmynbciB Q Big 2 qo 32
Ta CEPeNHBOI0 TycTHHOIO crpymy 1.5..4 Almv2
[opiBHSHHS NMPOBOAMJIM 13 CIUIaBaMH, OTPUMAaHUMH 32
JIOTTIOMOTOK0 ~ MOCTiHHOrO  cTpymMy. @as3oBuil  CKian
BU3HAYAIIM Ha PEHTTeHiBChKoMY audpaktomerpi JJPOH-
3.0 y wmonHoxpomatuszoBanomy Co- Ka, Cu- Ka
BUTNIpOMiHIOBaHHI. EjleMeHTHWI ckimaj Bu3HAYanu Ha
peHtreniBcbkux crektpomerpax VRA 20, VRA 30
LUISIXOM BUMIpPY 1HTEHCHUBHOCTI aHaimiTHYHMX JiHiH Ko
JUTS eIeMEHTIB 3aui3a Ta Hikero (35 kB, W — anon) i amst
dochopy (Rh aHom). MarHiTHi  JTOCHiKSHHSI
NpoBoAMIIM Ha BiOpamiiiHomy wmarHiTomerpi BM-3 JIP
520-00.00.00 B 3oBHimHbOMY momi g0 1600 kA/M.
MixkpotBepaicTs BuUMiptoBainu Ha npuiaai [IMT-3 npu
HaBaHTaxeHHI Ha iHnenTop 0,2 H.

[1. Pe3yabTaTu Ta ix 00roBopeHHs

Bigomo [3], mo koHueHtpaiis ¢ochopy B
ENIEKTPONITUYHHUX CIUIaBaX MeETaliB MiArpynu 3ajiza
CYTTEBO BIUIUBAE Ha iX CTPYKTYpy. CIUIaBH MOXYTh MaTu
SK KpPUCTANIYHY CTPYKTYpPY, VIS SKOI XapaKTepHHA
JIANTBHIH MTOPSIOK PO3TALITYBaHHS aTOMIB, TaK i aMOpQHY,
3 ommkHIM mopsakoM (puc 1). HeoGxinHo 3ayBaxcuTH,
III0 BUKOPUCTAHHS IMITYJIbCHOI'O CTPYMY B TOpIBHSHHI 3
MOCTIHHUM CTPYMOM, TIPU OCAJPKEHHI CIUIaBiB HA KaTO.I
JIO3BOJISIE  OTPUMYBATH IUTIBKM 3 amMopdHONoaiOHO0
CTPYKTYpOIO NPU MEHIIOMY BMIcCTi (ocdopy B cruiasi
[4], 3a paxyHOK TOro, IO MPOIEC EIEKTPOKPHUCTATI3AIT
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Taoauus 1
3anexHicth cTpykTypu ciutaBiB Fe-Ni-P Bijg mapamerpiB iMITyJIbCHOTO CTPyMY
R 2 4 8 16 32
30 Fes7NizgsPias Fé€49.4Niz76P13 Féss2Niss 7Pi13 Fess1NisoFoo Fes0.8NizosPo7
A A A+K K K
200 Feu08Nis12P1g Fe08Nis2 P17 Feus1Nizo6P143 Fes03NizsoPi2s Fes31NizagPi21
A A A+K A+K K
1000 FesaNissPao Fess.8NissPis2 FesssNiss 6Pis.o FesNigzgPia2 FeuNigz5P135
A A A A+K K
[pumitka: A —amopdna; A + K —amop¢Ho-kpucraniyna, K — kpucraniuna ctpykrypa
CHJIBHO HepiBHOBaXKHUIA (Tabi. 1). makcumymy — 0.82kA/M. Taki cmaBH — MOXKHa
Jns  BU3HAYeHHS  CTPYKTYpU  IUTIBOK, IO OoXapaKkTepu3yBaTH, SIK MarHiToxopctki. [lomanbiie

YTBOPIOIOTHCSI Ha KaTOJl, IIMPOKO BHKOPUCTOBYETHCS
METOJl PEHTIeHIBChKOI mipakrorpadii. Hezpaxkatoun Ha
HOro MpoCTOTY 1 IOCTYIHICTh, AaHUH METON HE 3aBXKIU
JI03BOJISIE TOYHO BU3HAYUTH — YU TiepedyBae CIUIaB B
icThHHO amopdHOMy craHi abo JOCIHiIKyBaHOMY
MOKPUTTIO TIPUTAMaHHA HAHOKPUCTANIYHA CTPYKTYpa.
IMpu posmipax OmokiB Mo3aiku wmeHmux 100 HM
BiIOyBAETHCS YIIUPEHHS 1 BHPOIKEHHS MudpakmiiHux
ninii (BimOWTKIB Bij KpuctamorpadidHux IUIONMH), i Ha
mudpaxkrorpamax —CIjlaBy Ha  Miclli, A€ IOBHHEH
3HAXOJIUTHUCS TepIInil TudpakmiiHuii MakCUMyM MOXe
cnoctepiratucs nudysifiHe rajo momioHe 10 TOro, sKe
peecTpyeThesl Bill aMOp(hHHUX CIUIABIB OTPUMAHUX IIPH
HAJIIBUIKUX (1010-1012 K/¢) mBHAKOCTAX OXOJIOIKEHHS
[5]. Bwmiit® 3 gaHOrOo  YCKIagHEHHS  JO3BOJIE
BUKOPHUCTAHHS  MArHITHUX  METOMIB  JOCTIIKCHHS.
BpaxoByroun BUCOKY CTPYKTYPHY UyTJIMBICTh MarHiTHUX
BJIACTHBOCTEH MOXXHA [[O3BOJIUTU PO3PAaxOBYBaTH Ha
CYTTE€BE PO3XOMKEHHS  MAarHITHUX  XapaKTEPUCTHK
CIUIaBiB 3 aMOP(HOI0 i KPHUCTATIYHOI CTPYKTYpOIO, i
OTPUMaHHS 3a JIONIOMOTOI0 I[LOTO METONY IOJATKOBHX
apryMeHTiB Ha KOPUCTh 1X aMOp(HOi OYyIOBH.

Jis mocmiJkeHHS MAarHITHUX BJIACTHBOCTEH Oynn

Fe [ ‘
Ni ‘

f

50 60 70 80 90
Puc. 1. Judpaxrorpamu CIIaBiB Fe-Ni-P
a)  FeyNigPy amophHa  CTPYKTYpa,
0) FeyosNisoPiog  — amopHO-KpucTamInyecKast
ctpykrypa; B)  Fes0gNizgsPo7 KpHCTaJliuHa
CTPYKTYpa.

‘ 1
40 100 20

oOpaHi cIuTaBu 3 pIi3HOI0 KOHIEHTpalieo ¢ochopy B
mokputTi. KpiM 1Or0 CIUIaBH, IO MArOTh OJHAKOBHI
XIMIYHUH cKiaj], OyJu OTpuMaHi K Ha MOCTIHHOMY, TakK i
Ha iMmynscHOMY cTpymi. 3 puc. 1 a, 1 6 BugHo, 1o 3
poctoM BMicTy (ochopy mo 6-7 ar. % KoepuUTHBHA
CHjla CIUIaBiB  IUIABHO  30LIBLIYETHCS, JOCSTAIOYU
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3pocraHHs KoHueHtpauii ¢ocpopy mo 10 ar. %
MIPUBOAUTH O TOCTYIIOBOTO 3MEHIIEHHS KOEPILMTUBHOI
cwn 1o 0.7 kA/m. Tpu nepexomi 10 aMOpHHOro CTaHy
peuoBunu (pochopy Gimbire 16 at. %) KoepIHMTHBHA
cHiia pi3Ko 3HMKYEThCs 1 11 3HaueHHs He nepepuurye 20
Alm.

HeoOXimHO 3ayBaKUTH, IO CIUIaBH, 5Ki MAaoTh
KPHUCTAJIIUHY CTPYKTYpY, ajleé OTPUMaHi 3a IONOMOTOI0
IMITYJILCHOTO CTPYMY MaJji KoepuutuBHy cuiny Ha 10 %
Oijpllle HIK aHAIOTiYHI, OTpPUMaHi Ha IOCTIHHOMY
crpymi. [JlaHuit (akT MOXXKHA TOSICHUTH THM, IIO HpPH
IMITYJIbCHIH €JIEKTPOKPHCTANI3AIll 3a paXyHOK BEITUKUX
KaTOAHUX TIePECHYEeHb, TIPOIEC 3POCTaHHS IUTIBKU
BiIOYBAETHCSI B CHIILHO HEPIBHOBAXXHUX YMOBaXx, IO, Y
CBOIO qepry, NPU3BOJUTH 10  BUHHUKHEHHS
npibHOKpucTamiuHoi  cTpykrypu  [6].  Otpumana
JICIIEpPCHA CTPYKTYpa XapaKTepU3YeTbCsS HASBHICTIO
BEJIMKOI KIJIBKOCTI JHIAHUX JOe(eKTiB, SIKIi HaIaroTh
rajJbMyBaHHs IIEPEMIIIEHHIO JOMEHHHX CTIHOK TIpH
nepeMarHidyBanHi 3paska. ['yctuna mucnokarii y Fe-Ni-
P crulaBax orpuMmaHumX 3a JONOMOrOK ITOCTIITHOTO
CTpyMy He mepeBuulyBaza 107" cM?, B TOH wYac sK Iuist

IUTIBOK, OTPUMAaHUX Ha IMIYJIbCHHX TOKaX, BOHA
MepeBuIIyBajIa 10™2 em™.

SHIWKCHHS o MiHIMaJTBHOTO 3HAYCHHS
KOSPIIMTUBHOI CHJIM TIPH KOHIIEHTpaIlisx Qochopy

Oinpme 14 % ar. B crutaBax OTPUMaHHX Ha IMITYITbCHHX
peKMMaxX HACTyNae paHilie, HiXK Ha MOCTIHHUX, IO
MOB'SI3aHO 3 BEJIMKAMH IEPECHYCHHSIMU Ha KaToIi.

Po3mip yTBOpIOBaHMX KPHCTAJNIYHHX 3apOJAKIB i3
H,, kA/m B, Ta
1,0 la - 1,0
0,8 16 N - 0,8
2a
0,6 0,6
26
0,4 - 0,4
0,2 0,2
0 T T T T T T T T T
2 4 6 8 10 12 14 16 18 Par%

Puc. 2. 3anexnicts koepuutuBHoi cun (1 a, 1 6) i
HaMarHiyeHocTi HacuyeHus (2 a, 2 0) B cruiaBax Fe-
Ni-P Bing kommentparii docdopy; a — iMmynbCHUI
CTpyM, O — MOCTIHHUHA CTPYM.
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3pOCTaHHAM MEPECHUYCHHS 3HIKYEThCS g0 2-4 HM, a
¢docdop, BimHOBIOWOUKCH 3 TinmogpochiTy Ha TIpaHIX
3pOCTA0YMX KPUCTAIIIB, MEPEHIKODKAE MOMAIBIIOMY TX
3pOCTaHHIO. Y CBOIO 4Yepry 3a3HaueHe IMPH3BOIUTH 10
BUHHUKHEHHS  aMOp(hHOi  CTPYKTypu B  CIUIaBax,
OTPUMAaHHUX Ha IMIYJAbCHHX pEXKHMaX, MPH MEHIIUX

He, kA/M B, Txn
la
1,0 16 1,0
0,8 0,8
26
0,6 0,6
0,4 0,4
2a
0,2 0,2
0 T T T T T T T
200 400 600 800 P, at. %

Puc. 3. 3anexnicte koepuutuHoi cunu (1 a, 0) i
HaMarHiueHocti Hacudenns (2 a, 6) B crutaBax Fe-Ni-
P Big temmeparypu Bigmami: 1 a, 2 a — cmiaB
Fess8NissPis2, 16, 2 6 — Fess o2Niz 6P

KOHIIeHTpaIisfx ochopy.

Husbka koepuuTHBHA cwia B aMOppHHX CIUIaBax
MoXe OyTH BHMKJIMKaHa TUM, IO amMOp(HI CTPYKTypH
130TponHi, TOOTO B HUX BIJACYTHs KpucTajorpadiyna
aHI30TpoOIisA, a KOHCTAaHTa MATHITHOI —aHi30TpoIii
Oomm3bka o Hymsa. CrulaBu 3 aMOp(HOIO CTPYKTYpPOIO
4yepe3 HU3bKY KOEPUUTHBHY CHJIY € MarHiToM' STKHMHU

MaTepiajgamu.
JlocmimkeHts 3aJIeXKHOCTI HaMarHi4eHoCTi
HacCWYEHHS B KoHUeHTpauii Qochopy 1 ymoB

0Ca/KEHHSI IUTIBOK ITOKa3aJid, IO il MaKCUMyM TPHIAIa€e
Ha 8-9ar. %. Ilpyn 1bOMYy HaMarHiYeHiCTb HaCHYECHHS
Oiibllle B IDTIBKAaX, OTPUMAHUX HAa IMIYJIbCHUX PEKUMAX
(puc. 2 a, 6). [y IIIBOK OTPUMAHMX Ha IMITYJILCHHUX
pexxumax Bona cknana 0.67 T, st TIiBOK OTpUMaHUX
Ha mocTifiHOMYy ctpymi — 0.62 Tin. 3 poctoM BMicTy
¢dochopy B cIUlaBax HAMAarHiueHiCTh  HACHYCHHS
MOHOTOHHO 3MeHmryBanacs 1 npu 20 ar. % docopy
cxiana 0.19-0.20 Tin. MoxkHa 3poOUTH BHUCHOBOK, IO
HaBiTh B aMop(HOMY craHi cruiaBu Fe-Ni-P 36epirarots
cBoi (hepomarHiTHI BIACTHBOCTI. lle MOXKHa IMOSCHUTH
TUM, IO OJIHIEI0 3 YMOB (pepoMarHeTu3My € OOMiHHA
B3aEMOIis, 3/IMCHIOBaHA MK HAHOMMKYNMHU CyCiTaMHu,
TOOTO HE TOTPeOyeThCSI HASIBHOCTI JAJIEKOTO TOPSAKY B
CTPYKTYpI CILIaBy.

[Ipu mpoBeneHHI AOCHIHKEHh BIUIUBY BiANATIB Ha
MmarHiTHi BinactuBocti Fe-Ni-P cmnasis, Oynu obpani
criaBu 3 KpuctamiuHoo (FessoNiziePs2) 1 amopdHoO
(FessgNisPis2) crpykrypamu. 3 puc. 3, 6 BUIHO, IIO 3
pocTOM  TemmepaTypd B  KPUCTAIIYHOMY  CIUIaBi
CIIOCTEPIraeThesl IUIABHE 3HIDKCHHS KOSPLUUTHUBHOI CHIIU
10 0.27 kA/m. Tlpu Manmux TeMIepaTypax Iie MoB'I3aHo i3
pO3MaIoM TepecuveHUX TBEPAUX PO3YMHIB BOJAHIO B
3aITi30-HiKkeIb-(HhocHhOpHOMY CIUIABi, IO MPU3BOTUTH IO
YaCTKOBOI'O ~ YCYHEHHS  CIIOTBOPEHb  KPUCTaJivHOI
pemnitkn. [lpm  BenawkuX  TemmepaTypax — BiAmany
3HW)KEHHS! KOEPIMTUBHOI CHJIM BUKINKAHO, MOYATKOM
pekpucTarizanii cruiaBy 1 aHIrULAmii TiHIHHUX Oe(eKTiB,
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KOHIICHTpAIlis SKUX 3HHKYETHCA IO 101 em2 Biaman
amopdHoro cruiaBy npusiB 10 36insiments He 1o 1 kA/m
npu 720 K (puc. 3 a), 1o, mBuaIIe 3a BCe, MOB'SI3aHO 3
BUMUTEHHSIM — MikomucrepcHoi  ¢asu  (FeNi)zP.
[Nopanpiie miABUIIEHHS TEMIIEPATYPH BiANAIy MPU3BEIO
JI0 YKPYIIHEHHsI 3epeH yTBOPEHHUX (a3, a BIAIOBIIHO 10
3MeHIIeHHs KoepiuTUBHOI cuitd 10 0.63 kA/M.

HamarniyeHicTh HaCHYEHHS B KPUCTAJIIYHOMY CIUIaBi
samkyBanacs i 0.6 g0 0.45 Tx (puc. 3 6); B Toit yac, K
B amop¢pHOMy, BoHa 30imbmyBanacst no 0.35 Tn, mio,
MOXIIMBO, TIOB'SI3aHO 3 YTBOPEHHSM JBOX (a3 Ha OCHOBI
samiza 3 OIIK pemritkoro i Ha ocHoBi Hikemo 3 'K
pemritkoro. XiMiyHWi ckiaa (asum Ha OCHOBI HIKEINO
nomiOHUH 10 CKJIaAy CIUIaBiB 3BaHUX IEpMalioi, sKi
XapaKTepU3yOThCsS BETUKUMU 3HAYEHHSIMA MAarHiTHOT
MPOHUKHOCTI [7].

CruaBu 3 BUCOKMM BMicToM Qochopy Oyim mignaHi
BiAMaJdy 3 METOI0 BU3HAYEHHs, SIK 3MIHIOETBCS iX
MmikporBepaicth  (puc. 4). VYV  MOYATKOBOMY  CTaHi
MakCHMajbHa  MIKpPOTBepJicTh Oyiga  IpUTaMaHHA
crmaBaM 3 BmictoM Qocdopy 10-11 ar. % i mocsrana
3HauyeHb nopsiaky 4700 MIla. 3umwkenns i qo 3100 MIla
nipu 36inbmenHi gochopy no 20 ar. % BUKIMKaHE THM,
IO 3a paxyHOK BEJIHMKOrO BTHCKyBaHHA Qocdopy B
KPHUCTAJIIUHY PEUIiTKY 3HIWKYBaJacsd 4acTKa METaJIEBOTO
3B'SI3KY MIXK aTOMaMH CILIaBY.

Bianan npu temneparypi 570 K npusBiB 1o posnany
MepEeCUYEHUX TBEPANX PO3UUHIB BOIHIO B KPHCTATIUHUX

H,, MIla
9000
8000
7000
6000
5000

4000

3000 T T T T T T T
2 14 16

T T

18 P,at. %
Puc. 4. 3anexuicts MikpoTBepocTi cruiasis Fe-Ni-P
BiJl TemrepaTypu Bianamnis (4ac 20 xB): a — BUXiAHUI
cran 300K; 6 — Temmepatypa Bimmany 570K; B —
TemnepaTypa Bignany S800K.

TIOKPUTTSIX [8l, 0  BHKJIHMKAJIO 3HUKEHHS
Mikpoteepaocti 10 3600 MIla npu 4 at. %. 30iIbIICHHS
MmikpotBepaocti npu 10-12 at. % no 5100 MIla, mBugme
3a BCE TOB'SI3aHO 3 TMIOYAaTKOM 3apomkeHHs (asu
(FeNi)sP. V cmmaBax 3 amMOp(hHOI CTPYKTYPOKO TIpH
BHUCOKMX KOHIEHTpalisix ¢ocdopy dYepe3 BHCOKY
TepMiuHy CTaOlIbHICTh YTBOpEHHs (ocdiaiB A AaHOi
Temrepatypu Oyimo HemoxnuBo [4]. Sk HacHimok,
MIKpOTBEpIiCTh Maibke He 3MiHmwIacs. [Ipu Temnepatypi
Bignmany 800 K y cruiaBax 3 HHM3BKOI KOHIIEHTPAIi€IO
¢docdopy 3a paxyHOK MMOYATKY HPOLECY peKpHCTallizalil
(3pocTaHHS 3epeH, 3HWKCHHS TYCTHHH JUCIOKAIIii)

BiOy/nOCST 3HIDKEHHS MIKpPOTBEpJOCTI CIUIaBiB. Y
criaBax 3 aMOp(HOIO CTPYKTYpOlO, 3a pPaxyHOK
BHIUICHHS 3HAYHOI KUIBKOCTI  JucrepcHoi — (dasu
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(Fe,Ni)3P, sika cama mo cobi Mae BHCOKY MiKpOTBEPIiCTh
1 OIHOYACHO € TEPEIIKOO0 Ul PO3BHUTKY IIACTHYHOI
nedopmariii [9], BigbOymocs 3naune 36inbmenns Hy. J{is
criaBiB 3 BMicTroM moHan 16 ar.% wmikporBepaicTh
cxana 6nmspko 9000 MITa.

BucHoBkn

JlocmipkeHHsT MoKa3ajid, 10 MAarHiTHI BIIACTUBOCTI
IUTIBOK 3aJIeXaTh Bia (a3oBoro ckimaay i ctpykrypu. Ha
iX MarHiTHI  XapaKTCPUCTUKU CYTTEBO  BIUIUBAE

(1]
197), 164 (1999).

HEepIBHOBaXKHICTB TPOIeCy KpUCTali3amii NPy 0CapKeHH]
IMIYJIL,CHAMH CTpyMaMH. BpaxyBaHHs 1bOro Qaxropa
JIO3BOJISIE B IIMPOKMX MEXKaxX KepyBaTH MarHITHUMH
XapaKTepUCTUKAMHM  IUIBOK  IUIIXOM  BapilOBaHHS
BEJIMYMHHA KAaTOJHOTO TNEPECHUUYEHHS, SKE 3aJIeKHUTh BiJ
YaCTOTH Ta MINAapyBaTOCTI IMITYJIbCHOI'O CTPYMY.

T'anuuy P.II. —acucteHt kad. ¢i3uxwy;
Apmemuyx B.B. K.T.H.,  JOLEHT
€IIEKTPOPYXOMOr'0O CKIJIay.
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The results of study of the effect of pulse current on structure and physico-mechanical properties of
electrodeposited Fe-Ni-P dloys. It is shown that their structure and properties significantly affect not only the
concentration of phosphorus, but the equilibrium crystallization conditions caused by pulsed mode of deposition.
Found that the coercivity and saturation magnetization films deposited at high values of cathodic polarization higher

than the films obtained in a non-equilibrium conditions.
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