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Juranckwuit FOpnit IBanoBma

Joxmop Pusuro-mamemamuieckuxr HayxK,
npogeccop Ppusuro-mamema-

muueckozo axysvmema
Cmaeponoasvckozo zocydapcmeenHozo
yrugepcumema (CI'Y).

I/ICCJIe,T_[OBaHI/Ie BA3SKROCTI
IoJnmmMmepcoaecpralinx
MaromTHBIX ?RI/I,I[I{OCTeﬁ

B craThe pacckasaHO 00 3KcHepMMeHTaX, BBISHIBAIOIIX CTPYKTYpP-
Hble IpeBpallleHNs MoJMuMepa B MaTHUTHOM SKUAKOCTH IIOJ JAelicTBHEM
MaTrHMTHOTO IIOJIA ¥ BBIACHAKIIMX 3aBUCHMOCTB OT IIOJIA BA3KOCTH Ta-
koif sxmarocTn. ViccoaenoBaHne IpoBeJeHO B JabopaTopuy MarHMTHBIX
HaHOMaTepnajJoB CTaBpOIOJBCKOIO TOCYJAapCTBEHHOIO YHNBEpCUTEeTa
IoJi, Hay4YHBIM PYKOBOJCTBOM JOKTOpa (PM3NKO-MaTeMaTHYeCKNX HayK

npodeccopa FO. V. Juxanckozo.

Habarogenne obpasyomuxesa moj AeiicTBUeM
MaArAMTHOTO IOJIA CTPYKTYP HoJMMepa

In1a  mccoremoBaHMA ObLIa B3ATa
MaTHUTHaA  SKIOKOCTb, cojepsKallad
SKIIKIIT HeMaTrHITHBII IIOJVIMEpPHBII Ha-
noMHNTeNb. Kak §3BeCTHO, MarHMTHaA
SKIUIIKOCTb, MM (PEepPOSKIUAKOCTb, Mpen-
cTaBJIAET coDoli AVICIIEPCHBIN (COCTOAIIAIN
13 MHOXKeCTBa MeJIKIX 9JacTHIl) pacTBOP
doeppoMarHNTHOrO BelllecTBa. UeM Meib-
Ye ero YacTHIBI, TeM OoJjiee BBICOKOAVIC-
IepcHBIM IoJIydaeTcaA pacTBop. KEcim
JacTHIBl peppoMarHeTHKa MOTYT Ilepe-
MeIaTbCA B SKUIKOCTH B IIporiecce Gpo-
YHOBCKOTO JBVKEHNA CBOOOJHO M He3a-
BIICIIMO APYT OT ApyTra, TO pacTBOp Ha-
3BIBAIOT KOJLIONAHBIM. KostonaHbDT pac-

TBOP — 3TO BBICOKOAJICIIEPCHaA CHCTEMa
C qaCcTuaMIn pa3MepoM ImopAagra

1077107 em. JucniepcHble KOJITIONAHEIE
pacTBOpPBI  (PEPPOMATHNTHHIX  BEIIECTB
COYeTaloT CBOMCTBA TEKYJECTU ¥ MHTEH-
CHBHOIO B3aNMOZe/iCTBUA C MarHWTHBIM
moseM. [JloGaBiieHNe B HUX SKMIOKUX IIO-
JIMMEPHBIX BEIIIeCTB IIO3BOJIAET IIOIY-
9NTH Cpexy, OOJAJAIOIIYI0 €I PAIoM
VMHTEPECHBIX CTPYKTYPHBIX, BJIEKTPOMAr-
HUTHBIX U JOPYTUX CBOICTB.

ABTOpOM MCCIEIOBAJUCh CTPYK-
TypHBIE IIpeBpallleHNA, IPONCXONAIIe
B ToHKOM (~100 MKM) cioe deppo-



SKUIKOCTH, B KOTOPYIO [J06GaBJIAINCDH
nocJjefoBaTeJbHO Pa3JNUHBIE KUIKIE
noJsnMephbl (Pe3MHOBBIT KJeli, Kaydyk
U Ap.), IoA HdelicTBIeM BHeNIHero Mar-
HITHOTO ITIOJIA.

Kpowme Toro, BEIACHMINCE 00YCIOB-
JICHHBIe OSTHM OCODEHHOCTHI CBOJiCTB
TaKNX cpel. BosHukamolmpe B 5ToM
caydae CTPYKTypooOpa3oBaHMA B cJoe
HaOJI0JaJich IpY IIOMOINI ONITHYe-
CKOTO MIIKPOCKOIIA.

Kamun pesmHOBOro Kiaea B Mar-
HIITHOII J»KHIOKocTII ©0e3 Bo3geiicTBUA
MaTHUTHOTO TOJIA JMeJN OKPYIVIYIO

dopmy (puc. 1).

Puc. 1

IIpn meficTBMM MarHMTHOTO IIOJIA,
HaIllpaBJIEHHOTO BJOJb CJIOA, COTEeprKa-
mero cMmech (PEPPOKUAKOCTH C IOJIN-
MepoM, HaOIIOAAJNCh BBITAMKEHNE IIO-

JIMepHBIX BKJIIOYeHNII pa3sMepoM O-
50 MkM 1 uxX TpaHCcopMaIyd B TOHKIE
BOJIOKHA, ITapaJiiesbHble MOJIo (puc. 2).
HaGnromenna mokasany, 4YTO CYIECT-
BEHHYIO POJIb B 00pa30BaHNUM CTPYKTY-
pBI 3TUX BKJIIOYEHMIT UTpaloT B3alMO-
JelficTBUA MeskAy HUMM (9TO IPOABJA-
eTcA B 3aBJCHMOCTHU IoOJydaeMoii kap-
THHBI OT KOHIIEHTpaIluy IIojInMepa B
cpezne).

B cayuae peskoit cMeHBI HalpaB-
JIeHIs MaTHUTHOIO IIoJIA (Ha IlepIleH-

Puc. 2

IUKYJApPHOE cJolo oOpasia) obpaso-
BBIBAJINCEH IJIMHHBIE I3BUJINCTHIE HITH
IoJIMepa, JacTo HaIlOMUHAIOIJIe CIH-
Hycouasbl (puc. 3). C yBeandeHneM MH-
OYKI[MM MaTHUTHOTO IIOJIA IPOVCXOMIII-
JIO Bo3pacTaHIUe JedopMIPOBAaHHOCTH

BOJIOKOH U yCJIO’KHEHIe KapTIHBIL

Puc. 3

IIpn mOCTAaTOYHO BBICOKOM COZAEp-
sKaHNN HoJuMepa (mo oobemy ~40%)B

MarHMTHOM II0JIe, IEepHIeHANKYJIAPHOM
cioi0 obpasma, Habalomaerca obGpaso-



BaHIE pPa3BUTOI JaOMPUHTHON CTPYK-
TypHI (puc. 4 a). B caydae sxe HU3KIX
KOHIleHTpaI[iii, Korga B3alMOJeliCTBIIA
MesKAy dYacTHI[aMH IOoJIMMepa MaJbl,
ero OoTJeJIbHble BKJIOYEHIA 00pas3yloT
KpaclBble CTPYKTYPHI, HallOMIIHAOITIIe
XpusaHTeMsl (puc. 4 6), a IpU cpaBHU-
TeJJbHO MaJIBIX pa3Mepax daCTII]
(~5 MrM) bopMupyIoTCA TreKkcaroHalb-
HBle CTPYKTYpPHl, B y3JaX KOTOPBIX
pacmoJsaraloTcA KaIlTl IIOJIKMepa.

IIpoBenénnble HaOMIONEHNA IIOKa3a-
JI, YTO MoJMMepcofAepoKalljie MaTHIT-
Hble SKHUAKOCTH IIPHOOpeTaloT MHTepec-
Hble OCOOEHHOCTHI M WX CBolicTBaMM
MOYKHO YIPaBJATHL C IOMOIIBIO MarHIT-
HOTO TIOJIA.

I/ICCJIeILOBaHI/Ie BA3ROCTU IIOJII/IMepCOI(ep?Rameﬁ (beppO?RI/IILROCTI/I

BaskocTs (BHyTpeHHee TpeHNe)
9TO CBOJICTBO JKMJKOCTM OKa3bIBATh
CONPOTHUBJIEHNE IepeMelleHNI0 OMHOII
€€ YacTH OTHOCUTEJbHO JAPYToii, KOTO-
poe oO0ycJOBJIMBaeT IOABJIEHNME CILI
BHYTpEeHHero TpeHNd: OJHa cHuja Jeli-
CTBYeT CO CTOPOHBI CJOA SKUIKOCTH,
IBIDKYIleroca OBICTPO, Ha OoJiee Men-
JIEHHBIT CJI0Ii, yCKOpsAdA ero, a BTopad —
CO CTOPOHBI CJIOHA, NBIUKYILErocA MeJ-
JIEHHO, Ha «OBICTPBII» U TOPMO3UT €To.
Takad BA3KOCTb SKUIKOCTU (€€ Ha3BI-
BalOT AMHaMIYecKoil) 3aBUCHUT OT pa3-
HBIX (PaKTOPOB (€€ XIMUYEeCKOro CO-
cTaBa, IUTIOTHOCTH, TeMIepaTyphl I
Op.) U XapaKTepudyeTcad Kod3(pui-
€HTOM BA3KOCTH 7], KOTOpPBIl paccum-
ThIBaeTcA N0 TaK Ha3bIBaeMbIM SMIIN-
pudecknM (ompepessaeMBIM 3JKCIepH-
MeHTAaJbHO) POpMyJIaM.

ABTOpOM BA3KOCTH OIlpefesdach
C IIOMOIIBIO BMUCKO3MMeTpa — Ipuodo-
pa JAJA uU3MepeHUsA BA3KOCTU IIO
BpeMeHI IlepeTeKaHUA  KUJKOCTHU
yepe3 Kammaiaap. IlonydeHHBIe Trpa-
durn saBucumoctn 7’77 or B 1moka-
3aHBl Ha puc. 5 HiuoxeNit rpadpur
OTHOCHTCA K cilydalo, Korja MHIYK-
ouA MaTHIUTHOTO IIOJIA HaIllpaBJIeHa
BJIOJb CKOPOCTH TeUYeHUA SKUIKOCTH,
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Puc. 5

a BepxHHMII rpacuk — Korja MHAYKIA
MarHUTHOIO IOJA  TeplIeHAUKYJIApHA
CKOPOCTH TEUYeHNA.

MoskHO cHesaTh BBIBOZ, YTO IIpHU
JelicTBIII MAarHINTHOTO IIOJIA BA3KOCTH
ToJIMepcoiep Kallieii MarHUTHON K-
KOCTII M3MeHAJTach B 3aBHCHMOCTI OT
HallpaBJIeHNA ¥ BHAYEHNA WHIAYKIN
nond. B dWacTHocTM, KOrja WHAYKINIA
MaTHMTHOTO IIoJIA OBlIa HallpaBJIeHa
BIOJIb Te4YeHUA SKUIKOCTHU, IIPOIICXO-
JNJI0 yMeHbIIIeHNe e€ BA3KOCTH, KOIZa
NepHeHAUKYJIAPHO eMy, — yBeJdeHIe.

,Z[aJIee ucciaeagoBaHIe IIpoBOANJIOCH
IIpu IIOMOIIINL BI/ICKOSI/IMQTPI/I‘IQCROﬁ yc-
TaHOBKUM C IIJIOCKMM KaHaJIOM IIPpAMO-
YTOJIBHOTO CEeYEeHNA. Cxema ee nsMepn-



TeJILHOIT JacTH MoKa3aHa Ha puc. 6. /IBa
pesepByapa AJd KUIKOCTH I BMecTe C
COEQUHAINNIM WUX TOPM30HTAJIBHLIM
KaHAJOM 2 pacloJIo)KeHbBl B 00JIacTu
OJHOPOJHOIO MaTHUTHOIO IIOJIA, CO3Ja-
BaeMoro kaTymkamyu I'expmrosasnma 3.
Vlccnenyemana sKMAKOCTH  3alloJHANA

Piuc. 6

KaHaJ, ! 4acTh pe3epByapoB B Teue-
HIle BCero HuKJa HaxXogwuJjach B Mar-
HIUTHOM moJe. [laBieHNe, mon neiict-
BIIeM KOTOPOIO OHa TeKJa Mo KaHaJy,
Cc03/aBaJIoCh IIPNU IOMOIIN COOOIIAI0-
mmxcsa cocynoB 4. Boubiiaa niomanb
IIONePEeYHOro CedeHNsd DJTUX COCYOB

(oroso 100 CMZ) no3BoJAJa MHojJep-
SKIBaTb IIOCTOAHHBIM Ilepelaj JaBJe-
HuA B cocyaax 1. OH ycTaHaBJIMBAJCA B
HY’KHOM [Jalla30He 3HauyeHWI IIyTEM
M3MEeHEeHNA II0JI0MKEeHN COOOILAIOILIXCA
cocynoB. MuHNMaIbEHOE JaBjeHIe BHION-
pajsioch TaKMM, 9TOOBI MOXKHO OBLIO IIpe-

HeOpedb BJINAHNEM IIOJIOMKEHUA YPOB-
HA JccIexyeMoil SKIIKOCT B pe3epBya-
pax 1 Ha nepelaj JaBJIeHNA B KaHAJE.

Bpema mneperekaHMA KIMIKOCTH IO
KaHAJIy PerNCTPHUpPOBaJIoCh CEeKyHJoMe-
poM, 00BEM olpeAesasicd NpPU IOMOILYI
KaJIMOpOBaHHOI TPYOKM 5, BHYTPU KOTO-
poit pacnosarajachk TOABIMKHAA KaIlld
VIsmeHeHIIe e€ MOJIOXKEHIA COOTBETCTBO-
BaJIO O0BEMY IEPEeTEKIIEl] SKITKOCTIL

JIsmepnTenbHBIT  KaHAJ IpeACTaB-
JIAJI co0oit y3kyIo Ilens rmpuHoii 0,1 Mmm
u aaneOi 50 MM MeXkAy AByM:A HOJIIPO-
BaHHBIMM IuTacTuHaMy. (Ero pgmimHa or-
paHNYMBaJach pa3MepoM 0O0JIacTI Of-
HOPOJHOCTM MarHMUTHOro mojd) OpneH-
TalyAd MaTHITHOTO IIOJIA OTHOCHTEJILHO
TedeHNIs ycTaHaBJMBaJach IIyTEM IIOBO-
poTa Bceil M3MepuUTeNbHOII YacTM BUC-
KO3IIMeTPIYeCKOll yCTaHOBKIL

OSTo ucciefoBaHIe IOATBEPINIO
3aBICIUMOCTh BAS3KOCTH  IOJNMeEpCOo-
Jepoxallieil (pepposKUAKOCTH OT WMH-
JYKLIMI MaTHITHOTO IIOJIA, a TaKsKe OT
HaIlpaBJeHNsA MarHITHOTO IIOJSA OTHO-
CUTeJbHO TedeHNd >KUAKocTH. JIzMme-
peHus IoKa3aJjl yBeJllNdeHNe BA3KO-
CTH cpefbl IPU BO3JEiCTBUI MaTHIUT-
HOTO TIIoJd, IepHeHIUKYJAPHOIo Ha-
NpaBJIeHNI0 IlepeMelleHNa KIIKOCTH,
U yMeHBIIIeHNMe NIpU MX MapasaeJbHO-
ctu. Pasinune s3HadeHmMit KoddpuIm-
eHTa BABKOCTU JJIA STUX ABYX ciayda-
eB mocturajo 60%.

3arJao49eHne

Takum obpasoMm, McciaeloBaHUe
BABKOCTU IOJIMMepcojepskallieii cep-
POKMIKOCTI B MarHHTHOM IIoJie IPU
pasandHOil ero opueHTanuu odOHa-
PY’KIIO aHUBOTPONNIO BABKOCTIL
Ona MoskeT OBITH ODyCJIOBJIeHA BBI-
ABJEHHBIMI IpolleccaMll CTPYKTYpO-
o0pa3oBaHNUA, MPOUCXOAAIINMHI B
TaKoii cpele IIoJ JelicTBUeM Mar-
HUTHOTO MOJA. OTO HTAaE€T BO3MOMK-
HOCTb YHIpPaBJIATHL CBOJCTBAMM OIN-
CaHHBIX CpeJl C MOMOIILIO BHEIIHEro
MarHMTHOTO TOJIA.




