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MAI'HUTHBIE KUJAKOCTH: MEPCINEKTUBbI [MTPUMEHEHMS
B YIUIOTHEHHAX BAJIOB KOMIIPECCOPHBIX MAUIUH

Knioyesvie cnosa: maznumnas scudrxocms, ynriomnenue éana, KOMRPECCOPHAA MAUAUHQ.

llpusodames modenu MazHumHbLX HCUOKOCMET, KOHCMPYKYUL YANOMIHEHUTI 8aN06 U NepCnexmuebl UCNONL3I06AHUL @
KOMHPECCOPHBLY MAUUHAX, (PUPMbI-NPOUZE00UMENU MACHUMHBLY HCUOKOCTET.

Keywords: magnetic liquid, shaft seal, compressor machine.

Models of megnetic liquids, designs of shaft seals, and outlooks for their application in compressor machines, as well

as manufactures of magnetic liquids have been presented.

MarnuTHbie JKUJIKOCTH
¢deppomMarnuTHas KHAKOCTH — 9TO  YHHKaIbHbIH
MCKYCCTBEHHO CO3/IaHHBbI  Marepuan, obajaronuii
O/IHOBPEMEHHO KaK YHUCTO JKHOKOCTHBIMH, TaK M
M3MEHHEMBIMU MOJ JCHCTBHEM MATHUTHOTO IOJIS
CBOWCTBAMH C IIUPOKHMH IEPCIICKTHBAMHU TPHMEHEHUS
B TEXHUKe, MEIHLIHHE, OHOJIOTHH, YKOJOTHH.

BeTpeuarommecs B OPHPOAE  KMAKOCTH €
MarHuTHbIM TOJICM B3auMOJieHcTBYOT cirabo. Tem He
MEHEe, BO3MOXKHOCTh YIPABICHHS IKUAKOCTHIO TPU
IOMOLIM MarHuTHOTO TMOJA  I[IpHUBJICKATeNbHA  1JIs
pemeHns pasjIfuHbIX TeXHWYeCKHX 3anad. [l sToro

(MX) unu

ObUIM  CO31aHBI  MCKYCCTBEHHBIC CHJIbHOMArHUTHbIE
KHIKHE cpenbt == MarHuTHBLIC KHIKOCTH,
MPeACTaBNIAIONME  COOOH  KOJUIOM/IHBIE  PACTBOPBI

BbICOKOAUCIICPCHbIX (‘lJCpp0Mal‘HeTPIKOB B XKUIKOCTAX —
HOCHTENAX, TAKMX KaK BOJA, XHIKHE YIJIEBOIOPOJIBI,
KpeMHUK- H  (DTOPOPraHUYecKUe IKHIKOCTH. ITO
YIUBUTENLHBIE SKHAKOCTH, TOBEPXHOCTH  KOTOPBIX
3aBHCHT OT N€OMETPUM MAarHUTHOrO Mojs W oOpasyer B
HEM 4TO-TO Bpoae exa. B cepeamne 60-x rouoe oHu
OBLTM TIPAKTHYECKH OXHOBPEMEHHO CHHTE3UPOBAHBI B
CHIA n Poccuu. B Hacrosiiiee BpeMsi MarHMTHbIE
JKMIKOCTH aKTHUBHO M3YYalOT Takke U B OOJILIIMHCTBE
pa3BUTLIX cTpaH: Snonuun, Kurae, ®panuun, ['epManun,
Benukobpuranuu, Hunepnaunax, Hspaune.

MarsuTHble AKHUIKOCTH YHHKANbHBI TEM, YTO
BBICOKAs TEKYy4eCTb B HHMX COYETAETC € BbICOKOH
HAMAarHU4YeHHOCTBIO. Cexper TaKoi BbICOKOH
HAMArHWYEHHOCTH 3AK/IIOYAETCs B TOM, 4TO B OOBIMHYIO
HKUJIKOCTD, HampuMep B KCPOCHH  (KUAKMU
YII€BOJAOPON), BHEAPSETCS] OrPOMHOE  KOJHYECTRO
MeJIKMX 4YacTl (pasmep okojo 6..10 HM), KOTOpbIE
NPEJCTABAIOT  cOOOH  MMHMATIOPHBIE ITOCTOSHHBIE
mMarHuTtel. Kaxas Ttakas 49acTviia [OKpHITA TOHKUM
CJI0OEM  3amMTHOH 00O0NOYKM, YTOo TNpeNOTBpallacT
CJIMTIaHKE YaCTHL, a TeIUIOBOE JIBIDKEHHE pa3bpachiBaeT
UX 1o BceMy 00bEMY xuakoctn. [ToaTOMy B OTIIMYME OT
OOBIYHBIX CYCTIEH3HI YACTULIBI B MATHHTHBIX KHJKOCTSIX
HE OCENA0T Ha JIHO, U NTOCIEHUE MOTYT COXPAHATh CBOU
paboune XapaKTepHCTHUKH B TECHHE MHOTHX JIeT.

Kaxapiii MHUKPOCKONMYECKHUH  MOCTOAHHBIH
MarHMTHK XaOTHYeCKH BpamacTcs M NEepeMEIacTcs B
KUIKOW cpele MOX MEHCTBUEM TEIUIOBOTO JIBHKEHHS.
BHelmHee MarHuTHOE TONE OPHEHTUPYET MArHUTHbIE
MOMEHThI 4HaCTHULl, 4YTO TPHUBOAUT K HU3SMEHEHUIO
MArHUTHBIX, PEOJIOTMYECKUX W OINTHYECKHUX CBOMCTB
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pacTBopa.  Bricokat  uyBCTBUTENLHOCTH  CROICTB
pacTBopa K BHCIIHEMY HOJIO [O3BONAET YNPABIATH
NOBEICHUEM MarHUTHEIX XHIKOCTEN M UCTOJIB30BATH UX
B MpUKJIagHbIX 3axa4ax. Coyeranume cBoiicte MK
NO3BOJIIET MCTIOJIBL30BATL BCE MPSHMYIUCCTBA SKUIKOIO
MaTepyana (Maibiii Kod)GUIUEHT TPEHUA B KOHTAKTE C
TBEPABIM  TEJIOM,  BO3MOXKHOCTH  [POHHUKATH B
MHUKPOOOBEMBI, CMAYMBAHWE MNPAKTHYECKH  JIFOOBIX
TIOBEPXHOCTCH M JIp.), B TO Xe Bpems, yaepxusas MK B
HYXXHOM MeCTe YCTPOMCTBA MO JAEHCTBHEM MArHUTHOIO
nons [1, 2]. Takum 00pa3oM, MarHHTOYNpaBIseMOCTb
MX

ABJIACTCS KJIOYEBbIM CBOWCTBOM,
00YCIIOBIUBAIOIIUM SKCIUTyaTalHOHHBIE
XapaKTEPUCTUKU KUAKOCTEH B Pa3IUYHBIX YCIOBHSX
NPUMEHEHHUS.

MarsuTHble  KHAKOCTH, Kak [paBwuiio,

NPOU3BOAAT HEGONBIIMMH NAPTHAMH H MCIONb3YIOT B
BBICOKOTEXHONIOTHYHBIX ~ yCTpoHcTRaX M npubopax:
CHCTEMaX TIepMETH3alMM BBOJA BpPAlL@NOLIMXCS BAaJIOB,
aHTUQPUKUMOHHBIX  y3i1ax u  gemndepax, B
YJIbTPa3BYKOBOM e(heKTOCKOMN u
BBICOKOKQYECTBEHHEIX TPOMKOTOBOPUTEIIAX, MArHHTHBIX
cenaparopax peIKMX 3JIEMEHTOB, OaT4MKa HAKJIOHA W
BBICOKOYYBCTBUTEIbHBIX ~ M3MEPUTEX  YCKOpPEHHA,
MHUKPOMAHOMETPaX M MCHOJHHUTEbHBIX MEXaHU3Max
po0OTOB.

H3obpereHue KHIAKOCTEH W
MarHUTOXUJAKOCTHBIX TepMETU3aTOPOB
(MpUHLMIHAIBHAS CXCMa TIPUBE/iEHa Ha puc. 1) B Havase
60-x TOHOB MpPONUIOrO Beka OBUIO CBA3aHO C
BBITIOJIHEHHEM KOCMHYeCKMX mporpamm NASA (B
YacTHOCTH, UIA KOHTPOJA 3a [BWXKEHHEM TOTUIHBA B
PAaKeTHOM [IBUTATENIE B YCIOBUSIX HEBECOMOCTH),
MO3TOMY MAarHMTHBIC YKMAKOCTH U MarHUTOXHIIKOCTHBIC
repMeTH3aToOppl Cpasy ke Hamui [pUMeHeHue B
KOCMHYECKOM M BaKyyMHOW TexHuke. ITMoHepoM W
MHUPOBBIM  JIHIEPOM B OOJIaCTM  TEXHHUYECKOTO K
KOMMEPYECKOr0 HUCIOJIb30BAHUS MarHUTOXKHMIAKOCTHbIX
TEXHONOTHH, B TOM YMCII® W BaKyyMHBIX, ABJIACTCA
OoCHOBaHHas B 1968 r. amepuwkaHckas KOpPHOPALUSI
«Ferrofluidics Corporation» [3]. H3aenus 310ii (Hupmbi
HWIAPOKO MCTONB3YIOTCS JUIS TepMeTH3allH  BBOJOB
BpallaTebHOIo M 0oJiee CIOXKHBIX BHIAOB IBIKCHUS B
TEXHOJIOTHYECKUX npoLeccax, rue Tpebyercs
nojnepxkanue rIy0OKOro Baxyyma — B IPOM3BOJACTRE
TOJYTIPOBOAHKMKOB, MNPHM HAINBUICHUH, MeETaJUTU3aLMH,
BaKYYMHOW CYyIIKe, R PEHTreH-allaparax, 37MeKTPOHHBIX

MarauTHBIX



BaKyyMHbIX  TI€4aX,  MaXOBHYHBIX
ABUTaTENIX, Macc-cnektpoMerpax u 1. B CLIA
CYHIIECTBYET MOCTOSIHHBI u YCTOHYUBBIH
NPOMBIIIUICHHBIH CMPOC Ha MarHWTHBIE JKMIKOCTH M
MarHUTOXHUIKOCTHBIE YCTPOMCTRA.

MHUKPOCKOMax,

Puc. 1 - ﬂpnnuunuaJleaﬂ CXeMa MArHMTOXHA-
KOCTHOI0 YHJIOTHEHHS: a) B2/l H3 MArHUTHOIC

mMarTepuasa, 0) Ban U3 HEMAarHUTHOro Marepuana; 1 -

BaJ, 2 — MK, 3 — ko/IblleBOii MATHUT, 4 — NOJIIOCHbIE
HAKOHEYHMKH

B crpanax CHI' uccnenopanus u. pa3paborku

MarHUTOXKMIKOCTHBIX [epMETH3aTOpPOB HAyaluch B
koHue  60-x — wmagare 70-x romoB  [3].
MarHuTOXUIKOCTHBIE — '€pPMETH3aTOpPhl  JOCTATOYHO

HIUPOKO NMPUMCHAIOTCA B KOCMHYECKOH TEXHUKE, OJHAKO
BIUIOThH /IO HACTOSAMETO0 BPEMEHU HUX NPOMBINUICHHOE
UCMOJIb30BAHUE BECbMA OIPAHUYCHO, HECMOTPs Ha
SIBHLIE TEXHHYECKUE IPEUMYLICCTBA IO CPABHEHHIO C

TPAJIMUHOHHLIMH YTLTOTHEHHSMHU. K TaKuM
MPEeHUMYIIECTBAM OTHOCATCA:

-~ TIPAKTHYECKH HyJIEBLIE yTEYKH
TEPMETH3UPYEMON  Cpefbl TMPU  3aJaHHBIX YCIOBHAX

pabdoTsr;

- OTCYTCTBHME M3HOCA Basla U HU3KHE MOTEpPH
MOIHOCTH ABMIATes BCJICACTBUE YHCTO KHIKOCTHOIO
TpeHMs B 3a30pe  MEXIy  NOABIWKHBIMH U
HETOABHAHBIMH YJICMEHTaMU;

~  OTCYTCTBUE HCOOXOIMMOCTH B CMa3Ke;

—  TIPOCTOTA TEXHUUECKOI'O OOCITYXKUBAHUS,

— HEe3HAuUTEIbHbIE IKCIUTYaTallHOHHBIE
PacXo/bl.

MarHuTOXUIKOCTHbIE repMeTHU3aTOPLI
COXPaHAIOT paboTocnocobHOCTD B modom

MPOCTPAHCTBEHHOM  TOJIOKEHUH, B CTOSHOYHOM M
JMHAMUYECKOM pEeXUMax, B YCIOBUAX MCPEMEHHBIX H
3HAKONEPeMEHHBIX  JaBleHMH H  BHOpPaLHOHHBIX
BO3CHCTBUA. K HOCTOMHCTBAM MOXXHO OTHECTH TaKXkKe
TaKMC YHHKaJIbHble CBOMCTBA, Kak cHoOCOOHOCTh
MarHHTHOM HKUIKOCTH BBITAJIKUBATh HapYXy
nonajaowue B paboudii  3a30p  repMeTHzaropa
HEMAriMTHLIE YACTHIIBI TBLTH WA BIIArM
(MarHUTONECBUTALMOHHBIH 3((GEKT) U CIOCOOHOCTh K
CaMOBOCCTAHOBJICHUIO.

TpanuuronHoe MAarHUTOXUIKOCTHOE
YIUIOTHEHHE npejicTaBIAeT coboi KOJIBLICBOM
IIOCTOSIHHBIA MAarHuT ¢ JBYMSI MarHUTONPOBOISAIIAMH
KOJTbLIEBBIMH TOMIOCAMM. 3allONIHEHHE 3a30pa MEeXAy
BAJIOM M NOJIOCAMH TepPMETU3HUPYIOLIUM BCUICCTBOM
(MarsMTHOM YXHIKOCTHIO) TIPOU3BOJMUTCS [NIPULIOM H3-32
npo6yieMbl JOCTYMa K 3a30py.
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B camosanpapisioieMcs YIUIOTHEHUM TIOJIHOCA
H2 BHYTPCHHEH TIOBEPXHOCTH HMEIOT  KOJIbIIEBbIE
BBICTYIIBI, B 3a30p€ MeXJ/y KOTOpBIMH B Hepabouem
COCTGAHHMM YJAEPKMBACTCSI MArHWTHAA JKUAKOCTb. DTOT
3230p 3HAUUTENLHO LIMPE PafHalbHOro pabouero 3a3opa
MEXIy MOJKOCAMHU H BAJIOM, KOTOPBIH HYKHO YIUIOTHSATh.
Beenenue Baj1a B MarHuTHYIO CHCTEMY
riepepacripe/ie/iieT MarHWUTHBIM NOTOK, W MarHHTHas
KMIKOCTb HiepeMernaeTcs B pabo4nii 3a30p.

MAarHuTOXUAKOCTHBIE FEPMETH3ATOPh!I B CBOEM

pa3sBUTHUM MPOUUIM YK€  HECKOJbKO  IOKOJIEHUMA.
OO0bIMHOE  MArHATONKUAKOCTHOE  YIUIOTHEHHE  1-ro
ITOKOJIGHUA  COCTOMT M3  KOJBIEBOI0  aKCHaJIbHO

HAMArHH4CHHOTO MOCTOAHHOTO MArHMTa, OXBaTbhiBAIOLLETO
BaJl, K TOpHaM KOTOpOro MnNpHUMBIKAIOT TOJHOCHBIE
npuctaBku [4]. ObpaiieHHble Ipyr K Ipyry NOBEPXHOCTH
MOMTIOCHBIX TMPUCTABOK U Basia 00pasyloT 3a30p, B KOTOPLIH
BBOJUTCA Mar"uTHas KMAKOCTh. Ha oOpazyroiux 3a3op
TMOBEPXHOCTAX NOJIFOCHBIX PpUCTaBOK Win BaJia
pacnojararoTcsa KOJIbIIEBBIE KOHILICHTPATOPbI,
npeoOpasyrolue MarHuTHoe Mosie B 3a30pe B PE3KO
HEOIHOPOIHOE, MX BTAIBaCTCA B obmacTa C
MaKCUMaJIbHOH HAINpsOKEHHOCTBIO  MATHUTHOIO  TI0JIA.
o0pa3ysi MarHWTO)KUIKOCTHBIC KIYThl ~ BOKpPYI BaJa,
repMETHYHO TepeKpbiBaromye 3a30p. Kawaplid sKryT Wi|

MarHuTOKMAKOCTHAs — MPOOKAa  MMEET  [OBbILICHHOE
BHYTPEHHE [aBJieHWEe, 3aBUCSLIEE OT MAarHHTHBIX
CBOMCTB JKHOKOCTH W  XapakTepa paclpeleaeHus

HaNpsPKEHHOCTH MarHUTHOTO TIOJIST B 3a30pe.

B cucremax BTOpPOro IIOKOJIEHHMS M3MEHEHME
HAMpPAKEHHOCTH MarHUTHOrO MOJiA  BAOAbL = 3a30pa
NOCTUTaeTCs He UW3MEHeHWeM BeIMUWHBI 3a30pa, a
M3MEHEHHEM [I0TEHLHAIad Ha TIOBEPXHOCTH [OJIOCHOMH
NPUCTABKH WM Baja. YIUIOTHEHHE BTOPOTO NMOKONCHHS
COCTOMT H3 psjia [MOCIEN0BATENLHO YCTAHOBJIEHHbBIX
KOJIBLIEBBIX MarHuToOB c aKcHaTbHON
HAMArHMYEHHOCThIO, KOTOpBIE pa3eneHsbl NOJHOCHLIMH
[IPUCTABKAMM,  BBLIIIOJIHEHHBIMM B BHMJIE  TOHKHX
MarHUTONPOBOASIIMX  AucKOoB  (puc. 2). Panom
pPAaCMOJOKEHHBIC ~ MArHUThbI UMEIOT  BCTPEUHYIO
HAMarHMYeHHOCTh. MIX CcyMMapHbIAH MarHMTHLIH IOTOK
BbIIABNTMBAET B pabouuii 3a30p yepe3 OrpaHUUEHHYIO
MOBEPXHOCTh MArHUTONPOBOISLLIENO JHUCKA, MPOXOIUT
yepes Ball, elie pa3 INPOHU3bIBaeT padouuii 3a3op U
3aMbIKAeTCAd Ha COCCJHHMI MarHHTONPOBOIAINWH JUCK
IPOTHBOIIONOKHOH noyAapHOCTH. B pabouem 3a3ope
CO3/1a€TCs  MAarHUTHOE TI0JE C  HaNpHKCHHOCThIO
qyepenyromencss  MoJIAPpHOCTH.  DTO  3HAYUT,  4YTO
HaNPSLKEHHOCTh MArdUTHOIO TOJS B 3a30pe 00s3aHa
[IPOXOJUTDH YE€PE3 HYJIEBOE 3HAYCHUE.
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Puc. 2 - [IpuHuMnuHadbHAs CXeMa MarHHTOMH-
KOCTHOI0 YNJIOTHEHHN 2-0T0 MOKOJIeHHs




Ipermymecrsom ymnotrenus mamsoro Tmma
ABIACTCA  CYIIECTBEHHOE  CHUKEHHe  paauaTbHEIX
PasMEpoB. BbicoTa MarHMTOB COM3MEpUMa ¢ BBICOTOI

3)'61103 YILIOTHEHUS nepeoro Tuna. chmo'[aro'rcx
rpoOMO31KHE TOJIKOCHbIE NPHCTAaBKH. AKCHaJIbHBIE
pasMepel ¢ HHXKAIOTCA, HO HE CTOMNb SHAa4YUTEIILHO.

YuoTHeHue Tpersero
obpasom. K Topuessim

THNA  YCTPOEHO ClIeyIONHuM
HOBEPXHOCTAM  KOJILEBOTO

Mariuta | (puc. 3) NpUMBIKAIOT NOMOCHLIE NPHCTaBKH
- Ha  nosepxmoctsx  momocHbx NIPUCTABOK,
0OpalleHHbIX K BaTy 3, BHINONHEHb! KOJIBLIEBBIC Ma3bl 4.
2 4
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Puc. 3 - TNpunuunuanvuas CXemMa MAarHUTOMXHI-
KOCTHOTO YIUIOTHEHMS 3-0r0 NOKoIeHust

Ha Bany 3 CPMETHYHO  YCTAHOBJICHBI
HCMarHuTHeIC JUCKH 5, 3aXOJAIIHe B [asni TIOJIFOCHBIX
TIpHCTaBOX ¢ 3a30pom. B 3asop MEXIYy HOJIOCHON
UPHCTABKOH U BAJOM MOMEIEHa MarHUTHAs KHUAKOCTB,
KoTopasi pasbuBaercs Ha OTJENbHBIE
MAarHUuTOXHUIIKOCTHBIE npobku 6. B nannom YIUIOTHEHHH
MpPCUIaracTCis OTKA3aThCH OT KAHABKHU U ee poiu —
CHWKEHUS  HalPSOKeHHOCTH TMOAs B0 pabomuero
3a30pa. Bwmecto »3TOro Ha POBHOH  MOBEPXHOCTH
MOJIOCHON NPHCTABKH BHIIOMHACTCH Y3KHH KOJIBLEBOM
mas. Ero pous 3aKII09a€TCA  HE B M3MEHEeHHM
HaNPXKCHHOCTH MarHWTHOrO MOJIA B 3a30pe, a B
CO3/IAHUHM  MOJIOTO  TIPOCTPAHCTBA B Teie TIOJIFOCHOM
TIPMCTABKH, OKPYXEHHOTO € Tpex CTOPOH cpenoit ¢
BBICOKOW  MarHMTHO# NpoHuLaeMocTel0.  Takas
KOHCTDYKITHsI obecneunBaer, P OTCYTCTBUK
HACBINCHHS  CTAH NOMMOCHBIX NPHCTABOK, HYJIEBY10
HalTPSKEHHOCTh MAarHUTHOTO TOJS B ry6iHe nasa.
Huckn, 3akperuiennsie Ha Bajly, CMeIalT BTOPYIO
CBOGOAHYIO TOBEPXHOCTS MAarHHTOXHAKOCTHOH 1pobku
B Na3, TAE 1OJE DPaBHO HyJIO. MaruuroxunkoctHas
npobka B Takoii cucTeme YACPKUBACT MaKCHMAaJIbHO
BOSMOXHBIA nepemaj narnewnii. C  Touky 3peHUs
(opmuposanus mons paboyem 3aszope, yem yXe nas,
TeM  S{dextuBHee paboTaeTr MarEHTHas cUcTeMma.
Hocruraemprii Texuuueckuii PE3YyNbTAT 3aKIOYaeTCs B
TIOBBIIEHUH YAEpKUBaroweit CTIOCOOHOCTH
MarduTOXHMIKOCTHOTO  YIUIOTHEHHS, B  CHWXKEHHH
rabapuToB ymioTHeHus.

B cBoe Bpems cosmaBamucs BUHYECTEPEI ¢
abCco/moTHON  repmertnsammeii ISl OTEYECTBEHHBIX
KOMIILIOTEPOB, KOTOPbIE BBIILYCKATHCH AECITKAMH THICSY
BIIOTL 0 1992-1993 roma, korma wmcyeama
OTEHECTBEHHAA SJICKTPOHHAA TNPOMBILLIEHHOCT: 1 oT
NEPCICKTUBHOM IPOTPaMMBI TPUIILIOCEH 0TKA3ATHCS. Jns
TCKCTWIBHOM MPOMBINUIEHHOCTH GBUIH paspaGoTaHsl
MOJMIUMITHUKY C YIUIOTHEHUEM, B KagecTme KOTOpOro
MCIIONIL30BANIACE  MAarHUTHAS  KHAKOCTD. Cpok wmux
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HCTIONB30BAHKA Oe3 A03aNpaBKM YBEIMUMICH B wecTs
pas.

&

Puc. 4 - CraTuko-uenrpodexknoe YiioTHeHue: 1 —
BPAIAKOLIHICH THCK; 2 — H0JI0KeHHe KHIAKOCTH npw
HH3KHX  CKOPOCTSIX W npu  mosHoi OCTaHOBKE
(MarauToRHIKOCTHOE YIUIOTHEeHHe); 3— nosoxenme
KHIIKOCTH MPH BBICOKHX CKOPOCTSX (uenTpotexuoe
yIioTHeHue); 4 — Bogapoe OXJlaxKaeHHe; S
HEMATrHUTHBIH Kopnyc; 6 — MarsMTHasl cHCTema:; A —
CTOpOHA BBICOKOIO paBiieHns; B — CTOpOHa HH3KOTD
JNaBNeHHus

B Hactosmee Bpems pemrquma YIUIOTHSEMOTD
lICpCiana NaBieHUi B yILIOTHEHUsIX cocraBisier no 1.0
MIla, Hapa6otka na orkas a0 15 ner.

Benmauua ynnotasemoro nepenana navnewwii
MOXET  OBIThb  IOBBIMICHA OPpH  KCHIONb30BaHNK
YTNOTHEH Ui KOMOHHHPOBAHHOTO AedcTBus.  [lam
lipumepa Ha puc. 4 npuBenena KOHCTPYKLHS CTaTHEO-
UEHTPOOEKHOTO YIIOTHEeHUs [5].

[Ipu  HeBpamaromemcs POTOpE WM HH3KHX
CKOPOCTAX  MarHHUTHAsA  KUAKOCTH YACpKHBacTCS
MAarHuTHBIM TOJEM B 3a30pax 2, a IPH BHICOKHX
CKOpOCTAX oTOpackiBacTes LUEHTPOOEKHBIMH CHIaMH
nepudepuro aucka 1 p 3a30p 3. Ilpu 51oM ynnotnsesmsi
nepenay nasjieHWii NOBkIAeTCs c 86-10° Ma 30
48,4-10* [la (t.e. Gonee 5-u Pa3) npm cxopocrax
BpaineHus Bana 26000 o6/Mun.

Ha oreyectrennom PbIHKE cpend  dupm.
MPOM3BOMAMINX M Peanu3youux MarHHTOXHIKOCTHLIE
YIUIOTHEHHMS, BeAYIIYI0 pONb 3aHUMAIOT Clenytonse
bupMBI:

= 000 «PJIC»,

=  KOoMmauus «Bosira Texxomy.

Ha 3apy6exuom poiixe:

—  Ferrotec (CI1IA)

= VacSol GmbH (®PT)

~  Hangzhou Vigor Magnet & Electronic
Technology Co. (KHP)

—  Rigaku Mechatonics Co., Ltd. (Snonus)

Ha CerOAHSIHUH JleHb OCHOBHbIMH
NPOH3BOAUTENSAMH MAarHUTHBIX Xuakoctel Poccuiickoii
enepaunu u Gamkaiimero 3apy0exhs ABNAIOTCS:

- 000 «Hayuno
[TPOH3BOJACTBEHHOE NPEANPUSITHE «AM-KVB» {r:
Exarepun6ypr)

- IlpobGnemuas HaYYHO-UCCNeIOBATENbCKAS
nabopatopus  mpHKIaAHOl peppo THHAM
(MHUJI TIOTIT) (r. Usanoro) _




=000 "Hay4aHo-1pou3BoACTBEHHOE
BHEJIpEHYECKoe mnpennpustue "depporuapoauHaMmuxa”
(r. Hukonaes, Yxpauna)

3apy6erxHble POU3BOAUTEIIH:

- xommnaHus «Pepporex» (CILIA);

~  ¢upma «Pepponabe» (CLIA).

O030p 1HeH Ha MarHUTHbBIE KHIKOCTH
APEACTAB/CH Ha IpuMepe npeanpuATHi « AM-KYDB»:
Llena | 1nTpa MarHUTHOM KUIKOCTH HAa OCHOBE

KepocuHa
HamarauyeHnoct Ot | Or3 Or5 000120 M
b HACKIIIEHUS 1o 3 o 5 20 Oosiee
KA/M JIUTPOB | JIMTPOB |JIUTPOB |JIUTPOB
10-15 4000 13720 (3460 3217
15-30 5000 14650 (4325 4022
30-70 6000 (5580 [5189 4826

~ Uena | auTpa MarauTHO#M XHAKOCTH HA OCHOBE BO/Ibl
Hamarmwaen- Orl Or3 |Or510/0120 1
HOCTH o 3 o s 20 boiiee
HAChILICHHA JIATPOB | JINTPOB |JIUTPOB |JIHTPOB
xA'M
10-15 4000 3720 {3460 3217
15-30 5000 4650 {4325 4022

Liena 1 MTpa MarHUTHOM XKUIKOCTH Ha OCHOBE

P ool CHIIMKOHA

Hamarumuennocr Orl Or3 Or5 1001201

b HaCbilEHUA 1o 3 o 5 20 Oonee
xA'M JIATPOB | IUTPOB |JIUTPOB | JIATPOB
3-20 20000 18600 117298 16087
20-40 21000 119530 (18163 |16891
40-60 22000 (20460 [19028 (17696

1% cpaBHEHHA:

- MarnuTHas XHMIKOCTb Ha OCHOBE KEPOCHHA,
ssamycxaeman B [THWI [1OI']T crout 700 py6/rpamm

- MaruurHas >XMAKOCTb HA OCHOBE CHJIMKOHA
(Depponade) — $1500 3a 100ma.

- MarHuTtHas XHAKOCTb Ha OCHOBE TNIMIEPUHA
(Komnanus BonraTexkom, 3akynaomas MarHHTHYKO
Kuakocts w3 Kwuras) 2008 3a 100mn, Ha ocHoBe
TpaHcgopmaroproro macna 150%$ 3a 100m.

Takum 00pa3oM B HacTosLiee BpeMs HMEIOTCS
BCE TEXHOJIOTHYECKHE BO3MOXKHOCTH Ul Pa3paboTKu H
BHEAPEHHS  MAarHHTOXKHIKOCTHBIX  YIUIOTHEHMHA B
KOMIIPECCOPHO# TeXHHKeE [3].
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