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Onpenesnenne Toukn Kropu deppomMarHeTmka : METOAUYECKHUE
yKazaHus K jJabopatopHoit padbore Ne 44 mo pazgeny ,,JeKTPUUECTBO U
maraetusm” / FOro-3arm. roc. yH-T; cocT.: B.M. Ilonynun, A.I'. beceaun,
A.M. Cropoxenko Kypck, 2012. 7 c.: ni. 3. bubnuorp.: 3 Ha3B.

ConepxaT cBeZieHUs M0 BONPOcaM Teopuu (peppomMarHeTusma. YkKa-
3BIBACTCS MOJAXOJA K DKCIEPUMEHTAIBHOMY OIpEIEIeHU0 Toukn Kropw,
OCHOBHBIE OCOOCHHOCTH HKCIEPUMEHTAIBHOM YCTAaHOBKH, MOPSAOK
0o(OpMJICHHS U BBITIOJIHEHUS 1a0OPATOPHOU PAOOTHI.

Meroanueckue yka3zaHus COOTBETCTBYIOT TpeOoBaHusiM ['ocynapct-
BEHHBIX O0pa30BaTENIbHBIX CTAHAAPTOB BBICHIETO MNPO(HECCUOHAIBHOTO
obpazoBanus (2010 rox) u padbouynx y4eOHBIX IIAHOB TEXHUUYECKHUX CIIe-
nmuansHOcTer FO3IY.

[IpenHazHaueHbl A CTYJEHTOB TEXHHUYECKUX CIEHHATbHOCTEN
JHEBHOW U 3a04HOM (hopM 00yUEeHUSI.

TekcT neyaraercss B aBTOPCKOW pelakiuy

[Toanucano B neuats . Dopmat 60 x 84 1/16.
Ve ned. . . Yda.-u3n. . . Tupaxk k3. 3aka3 . becriaTtHo.
Oro-3amaansiil rocygapCTBEHHBIA YHUBEPCUTET.
305040 Kypck, yn. 50 net OkTsa0ps, 94.
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JlaGopaTtopHas padota Ne 44

Omnpenenenne Toukn Kiopu peppomarneruxa

Llenb paboThl: onpeaesneHre Touku Kropu oHOro u3 peppOoMarHeTuKkoB.

[TpuOopsl U MPUHAISKHOCTHU: HCCIEyeMbld oOpasell, IMeub, TalbBaHO-
METp, TepMOIIapa, MepBUYHASI U BTOPUYHAS UHAYKIIMOHHBIE OOMOTKH.

BBEJIEHUE

Ecnmyu marHeTvk MOMECTUTh B OJHOPOJHOE MAarHUTHOE IIOJIE B Ba-
KyyM€ ¢ HHIyKIHEU B, TO MHIyKLIHs MarHUTHOIO II0JI BHYTPU MarHe-

THKa OylneT OTIIMYHOM OT B,. DTO 00BACHAETCA TEM, YTO B COCTOSHHUU

HaMarHUYMBaHUS MAarHeTHK JaeT J00aBOYHYI0 MHAyKIHI0 B', koropas
BEKTOPHO CKJIQJBIBAETCA C IIE€PBOHAYAIBLHOU MHAYKLMEW B,. BekropHas

cymma B =B+ B’ Ha3pBaeTcs BEKTOPOM MarHUTHOW MHIYKIUH BHYTPU

Mmaruetuka. BermecTBa, ;s KoTopbix B’ coBIagaer 1o HampaBjICHHIO C
B, Ha3pIBarOTCs MMapaMarHeTMKaMu. BHYTpU HUX MarHUTHOE IIOJIE YCH-

nmuBaercs. BemectBa, s xotopeix B, m B’ mporuBomnonoxHb MO Ha-
[IPABJICHUIO, HA3bIBAKOTCA JUAMAarHeTUKamMyu. MarHuTHOE 1oJi€ BHYTPH

—

HUX ocnabisercs. Jas awa- ¥ mapamMarHeTHKOB BenudyuHa B' mpomop-
muoHaneHa B, T.e. B' = pB,.

BenmnuuHa | Ha3bIBAETCSI MATHUTHOM MPOHUILIAEMOCTBIO Cpelibl. Juist
napaMarHeTUKOB (UIFIOMUHUH, TIaTUHA U Jp.) W>1, I JuaMarHETHUKOB
(Men, moBapeHHas coJib U Jip.) U<l. deppomMarHeTUKHU XapaKTEePU3YHOTCS
OoJiee CIOKHON 3aBUCMMOCTBbIO BEKTOpa MarHUTHOM WHAYKIMH OT Ha-
NPSPKEHHOCTH MarHUTHOTO Tosist. [{is Hux BBoauTCs noHsTue nuddepen-
MAJIbHOM MAarHUTHOW MTPOHUIIAEMOCTH

= dB
dB,

Ota BenuuuHa 3aBucHUT OoT Bj. Kpome Toro, mist heppomMaraeTukon
HaOJII0IaeTCs SIBJICHUE TUCTEpE3uca. ITO SIBJICHHE 3aKJIFOYAETCsl B TOM,
YTO MAarHUTHAS MHAYKLHS 3aBUCUT HE TOJILKO OT 3HA4Ye€HUs By B JTaHHBIN



MOMEHT, HO ¥ OT TOT0, KakoBO ObLI10 B paHbIlie, nHaue roBops, Ll SBJISICT-
cs1 HeoaHO3HAauYHOW (pyHKuMEN By. Bosbiioe 3HaueHne BETMYMHBI MarHUT-
HOM MPOHUIIAEMOCTH L JUIsl (PEPPOMArHETUKOB OOBSICHSETCS HAJIUYUEM B
HUX MaKpOCKOIUYECKUX, HO JOCTATOYHO MabIX (00bI4HO < 0,01 MM) 00-
JJaCTe COHTAHHOTO HAMAarHWYMBaHUs, Ha3bIBAEMBIX JJOMEHaAMH. B Takux
00JIacTsIX MPU OTCYTCTBUM BHEIIIHEIrO IOJISI MAarHUTHBIE MOMEHTBHI BCEX
aTOMOB MMEIOT OJWHAKOBOE HarpaBjicHuE. |Ipy moBbIIeHMN TeMIiepaTy-
pbl, HAUMHASL C HEKOTOPOM, MOPSAOK B PACHOJOKEHUM MArHUTHBIX MO-
MEHTOB aTOMOB HapylllaeTcs, JOMEHHasi CTPYKTypa ucue3aer, u deppo-
MarHeTHK MpeBpamiaeTcs B OOBIYHBIM MapamMarHeTUK. DTa TemIeparypa,
BbIIIIE KOTOpOW (heppOMArHUTHOE BEIIECTBO CTAHOBUTCA IapaMarHeTH-
KOM, Ha3bIBaeTcs Toukon Kropu.

Temnepatypa Kroopu HEKOTOpPBIX CIUIABOB BEChbMa HH3Ka, MPUYEM
3HAYUTEIBHO HMXE TOYKU Kropu OTACIbHBIX KOMIIOHEHTOB, BXOJSIIUX B
sToT craB. Hanpumep, Touka Kiopu y cruiaBoB Hukens c xene3om (30%
Hukens, 70% »xenesa) Bcero juinb 80-85°C.

METO/ OITPEAEJEHNA TOYKU KIOPU

s onpenenenust Touku Kiopu B 1aHHON paboTe NMpUMEHSIETCS yC-
TaHOBKA, NPUHUHIIHAIbHAS CXEMa KOTOpOW npuBencHa Ha puc.l. B neus
NOMEIIAeTCs HucciaeayeMblil oOpasen 1, KOTOpbIA HarpeBaeTcsl CHHUpa-
np10 3. [Ipu nmpoXoxkaeHNU NEPEMEHHOrO TOKA Y€pe3 CIUPAIb 3 WHAYLH-
pyeTcsl TOK BO BTOPUYHON OOMOTKE 4. DTOT TOK PErUCTPUPYETCS rajabBa-
HOMeTpoM 6. IlepBuuHast 0OMOTKa OTJEIeHa OT BTOPUYHOM CIIOEM TEILIO-
M30JIMPYIOLIEr0 Matepuana 2; temneparypa oOpasia u3MepsieTcsi TEpMO-
napowu 5.

Puc. 2
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[Ipu noctuxenun temnepatypbl Kiopu MarHuTHbeIe CBOKCTBa 00pa3-
ja U3MEHs0TCs, BesencTeue yero J{C MHAyKIUU BO BTOPUYHONW OOMOT-
K€ PE3KO Majaer, YTO OTMEYAETCs rajJbBaHOMETPOM. IIprunHa Takoro ms-
meHenust DJ[C 3akitodaeTcst B CAEAYIOIIEM: HarpeBaTelibHask Ciupalib 00-
JalaeT KaK MHAYKTUBHBIM, TaK U OMUYECKUM conporusiieHueMm R;. Ilo-
ATOMY MPUHLIMIHAIBHYIO CXEMY MPUOOpa MOXKHO NMPEJICTABUTh, KaK 3TO
MOKAa3aHO Ha pHUC.2.

KoappuuneHT caMOMHIYKIIMY EPBUYHON OOMOTKH 3aBUCHUT OT €€
napaMeTpoB U MaTepuania cepiaeunuka. [lo 2-my 3akony Kupxroda:

Euer — 8’I/IHJI - URI) (1)
rae Ugr;=['R| — najneHue HanpsHKeHUss HA OMUYECKOM CONPOTHUBIICHUU
OOMOTKH; €'y — IJAC MHIYKIIMU TTEPBUYHON OOMOTKH.

Takum oOpazom, IJIC uHIYKIIMM paBHA

8’I/IHJI = Euer — II'RI- (2)

C npyrou CTOpOHHI,

8,I/IHJI = — dd/dt. (3)

3nece @ — MarHUTHBIA MOTOK, MPOXOASIIUKA 4Yepe3 Bce N; BUTKOB
NEePBUYHON OOMOTKH, paBHBIM

b = qu)l,
rae @ — MarHuTHBIN MOTOK, IPOXOAAIINN Y€PE3 OJIMH BUTOK.

Tak >xe MarHuTHbBIM TOTOK D IPOHU3BIBAECT KAXbI BUTOK BTOPHY-
HOM 0OMOTKH. OOMIMA MOTOK, TpoXoAsuui yepe3 N, BUTKOB BTOPUUHON
O0OMOTKH, paBeH

CDQ = N2CD1-
Torpa 91C uHAYKIMY B IEPBUYHON U BTOPUUYHOM OOMOTKAX paBHbI
dd dd
g =—-N-—mue =-N, - —,
UH 1 dt HH] 2 dt
OTKyJa
14 N !
—2.¢

[TogcTaBuB B mociiefHEE BBIPAKEHUE €'y U3 YpaBHEHUS (2), MOJY-
YUM:

" N2
€ = E ) (SI/ICT - IIRI)' (3)
N3 dopmynsl (3) cieayer, 4to Opu €, = [1'R; DJAC unayKumnm Bo

BTOPUYHON OOMOTKE paBHA HYJIIO.



PaBeHCTBO €,; = ;'R BBINONHAETCA JUIIL B TOM ClIy4dae, KOrJa UH-
TYKTUBHOE COMPOTHUBJICHHWE B IIEMU MNEPBUYHOM KaTyIIKHM PaBHO HYJIIO.
Korga temneparypa oOpasna gocturaer Touku Kroopu, korddunueHt ca-
MOWHIYKIIUHU, A, CJIEIOBATEIbHO, U MHAYKTUBHOE COIPOTUBIICHUE IIEp-
BUYHOU OOMOTKH, PE3KO YMEHBIIIACTCA U MPAKTUYECKU CTAaHOBUTCS PaB-
HbIM HYJH0. [ToaTOMY €44, = I1°R|, @ 3HAUUT U TOK BO BTOPUYHON OOMOTKE
orcytcTByeT. Ha aTOM ocHOBaHO onpenenenue Touku Kropu peppomarte-
THKOB.

[IPOBEJIEHUE N3MEPEHMUIA

Bxurouarot neusb u yepes kaxasie 10°C 3anuchiBalOT 3HAYEHHUE TOKA
B LM BTOPUYHON OOMOTKHM MO rajbBaHomeTpy. Korma Toxk BTOpUYHOH
OOMOTKM HAYMHAET YMEHBIIATHCS, MOKa3aHUS CHUMAIOT 4Yepe3 KaxKIo0e
JEJeHNE Kalbl rajpBaHoMerpa. [1o monmy4yeHHBIM TaHHBIM CTPOST Tpa-
bukK.

ITo ocn X oTKIIAABIBAIOT MTOKA3aHUSA TEPMOIIAPHOTO TEPMOMETPA, 110
ocu Y - COOTBETCTBYIOIIME UM IOKa3aHUs rajibBaHoMerpa. Jlns onpene-
neHus Touku Kroopu u3 Touku mepernda A mpoBOAST MYHKTUPHYIO Ipsi-
MYIO JI0 IiepeceyueHust ¢ ocbio X. AOcIucca TOYKHA EPECECUeHUs TacT 3Ha-
yeHue temneparypsl Kropu.

A, MA A
|
|
|
| t, °C
0 tk
KOHTPOJIBHBIE BOITPOCHI

1. Kak knaccuuuupyroTcsi MAarHeTUKU ?

2. ITouemy 3HaueHME W 419 PEPPOMArHETUKOB BEIUKO?

3. [louemy npu ompenesieHHONW TeMIiieparype (peppOMarHeTUKU W3-
MEHSIOT CBOU MarHUTHBIE CBOMCTBA?

4. Yro Takoe Touka Kropu?

5. Haueptute 1 00BSICHUTE CXEMY YCTAHOBKH.
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6. [Touemy DJIC MHAYKUMH BO BTOPUYHOM OOMOTKE PE3KO YMEHb-
1aeTcst Npu AOCTUXKEHUH oOpa3ioM Touku Kropu?
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