HALlI/IOHAJ'lebII7[ VICCMELOBATENLCKIAN
TEXHOMNOTMHECKIW YHWBEPCUTET «MICuC»

HAYYHbIIA COBET «@V3MKA KOHLOEHCMPOBAHHBIX CPE[»
POCCUICKOW AKALEMUI HAYK

FOPHO-METATTTYPIAHECKAA CEKLIAA
POCCMCKOW AKAOEMIW ECTECTBEHHBIX HAYK

MAIHUTHOE OBLLEECTBO «MAI0»

KXl MEXXAYHAPOJHAS! KOH@EPEHLNA
N0 NOCTOAHHBIM MATHUTAM

r. Cy3panb, Poccus
27-30 centabpa 2022 r.

K
K xxin
M

TE3NCHI

MOCKBA 2022



YIK 537.6
bbK 22.3
Nn-571

CocTaBuTenb
A.C. I'unees

Nn-571

Teauck! XXIII MmexayHapoaHoi KoHGepeHUMI N0 NOCTOSIHHBIM MarHuTaMm
I3paTensbcTso

[NpencTaBneHa MHAGOPMaLWS N0 HOBEMLLMM Pa3paBoTkam W TEXHOMOrusSM, NPencTaBieHHas
B BUAE Te3ncoB foknanos Ha XXIII mexayHapoaHoit KOHEPEHLMM N0 NOCTOSHHBIM MarH1Tam

ISBN 5-902341-03-5

© Cocrtasnenue A.C. Iunees
© KomnbloTepHas BEPCTKaE



NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY «MISIS»
SCIENTIFIC COUNCIL
OF RUSSIAN ACADEMY OF SCIENCES
ON PHYSICS OF CONDENSED MEDIUM

MINING AND METALLURGICAL SECTION
OF RUSSIAN ACADEMY OF NATURAL SCIENCES

MAGNETIC SOCIETY

KXIll-th INTERNATIONAL CONFERENGE
ON PERMANENT MAGNETS

Suzdal, Russia
September 27-30, 2022

K
K xxin
M

ABSTRACTS

MOSCOW 2022



XXl MEXXOYHAPOOHAA KOH®EPEHLIA MO NMOCTOAHHLIM MATHTAM

0.th-M.H., gencTeuTenbHbIA Yned PAEH, npodeccop HaumoHansHoro
NMpepceparens:

ViccnenoBaTenbekoro TexHonoriyeckoro yHusepcuteta «MUCKC»,
A.C. I'nnees

r. Mocksa, Poccus

.T.H., Npocheccop, NpopekTop Mo Hayke 1 MHHOBaLMAM HauuoHanbHoro

Conpepceparens: s POCpeccap, npopexTop y . u

ViccnepnoBatensckoro TexHonornyeckoro yHueepeuteta «MCKC»,
M.P. ®unoHos

r. Mocksa, Poccus

Ynenbl OprKkomMuTera:

A.H. AHppraHoB

reHepanbHbin gupektop 000 «Pycatom MeTtannTex»,
r. Mocksa, Poccus

C.M. 3epHos

PYKOBOAWTENb HanpaBneHus broka cTapluero BULE-NpeanaeHTa
no Hay4Ho-TexHu4eckon geatensHoctn AO «TB3M1», Mocksa, Poccus

H.B. KympesaTbix

0.0.-M.H., HavanbHuK otaena HAW dusukn 1 npuknagHoin MaTemaTuki
YpanbCcKoro rocyaapcTBEHHOTO YHIBEPCUTETA, . ExatepuHeypr, Poccus

M.A. Kyp6aTtos

[0.T.H., npocheccop, 3aBeaytoLmi kadeapoin Mockosckoro
9HEPreTM4eckoro NHCTATYTa (TEXHUYECKIA YHUBEPCUTET),
r. Mocksa, Poccus

B.B. KotyHos K.T.H., reHepanbHbli aupektop HIMO0»3PMA», r. Kanyra, Poccus
X. JToHruH BULie-NpeanaeHT Menepauyn uHaycTpun Asctpum, BeHa, AscTpus
M.M. Hapees K.T.H, red. aupektop 000 «MonumarHu», 1. Tponuk, Poccus

A.C. NMepmuHoB

K.(b.-M.H., [OLEHT HaumoHansLHoro NccnenoBaTensckoro
TexHonoryeckora yHueepeuteTra «<MUCKC», r. Mockea, Poccus

A.T. CaByeHko

K.(b.M.H., 3aBeqytoLmir Kadenpor HaumoHansHoro MccnenoBaTenbekoro
TexHonornyeckoro yHueepcuteta «MICUC», r. Mocksa, Poccus

aupekTop no passuTtuio u TexHonor 000 «Pycatom MetannTex»,

A.B. Canerun
r. Mockga, Poccus
B.A. Ceun K.T.H., [naBHbIit TexHonor AO «Cneuymartnt», r. Mocksa, Poccus
1B, Taparos K.T.H., reHepanbHbli aupektop 000 «M03-Mporpecc», r. ExatepuHoypr,

Poccus

1.C. TepelunHa

A0.0.-M.H., npocheccop MockoBckoro [ocynapcTBeHHOro YHBepcuTeTa,
r. Mocksa, Poccus

.th.-M.H., npodheccop Mockosckoro [ocynapcTBeHHOro YHBepCuTETa,

AM. TuwvH
r. Mocksa, Poccus
VL.H.Yyryesa 3amectutens npeacenarens Hayydoro Coseta PAH no domsuke
o KOH[EHCUpPOBaHHbIX cped, r. Mocksa, Poccus
M.M. WopbiruH K.T.H., ucnonHuTensHbin aupektop «MAIO», r. Mockea, Poceus

Yuenbie cexperapu:

0.A. lonosHs

K.0.M.H., Hay4HbIi coTpyaHuk VHcTuTyTa dnanku metannos YpO PAH,
r. Exatepunbypr, Poccus

1.B. WetnHuH

K.T.H., 3aBeyioLmin nabopaTopuer HaumoHansHoro NccnenoBaTenbeKoro
TexHonornyeckoro yHueepcuteta «MICUC», r. Mocksa, Poccus

B




XXIII INTERNATIONAL CONFERENCE ABOUT PERMANENT MAGNETS

ORGANIZING COMMITTEE
Chairman: D.Sc., Academician of RANS, Professor of National University of Science
A.S. Lileev and Technology “MISIS”, Moscow, Russia
Co-Chairmen: D.Sc., Professor, Vice-rector for Science and Innovations of National
M.R. Filonov University of Science and Technology “MISIS”, Moscow, Russia

Members of Organizi

ng committee:

A.N. Andrianov

General Manager of Rusatom Metall Tech LLC, Moscow, Russia

C.M. Zernov

head of the direction of the Block of Senior Vice President for Scientific
and Technical Activities of TVEL JSC, Moscow, Russia

N.V. Kudrevatykh

D.Sc., Chief of Institute of Physics and Applied Mathematics,
Ural State University, Ekaterinburg, Russia

P.A. Kurbatov

D.Sc., Professor, Cheif of Departament Moscow Power Institute,
Moscow, Russia

V.V Kotunov Ph.D., General director SPU “ERGA”, Kaluga, Russia
H. Longin Dr.,Vice-president of the Federation of Austrian Industry, Viena, Austria
M.M.Nadeev Ph._D_., Genera_l director Open Joint Stock Company “Rashen Magnit”,
Fraisino, Russia
. Ph.D, Docent, of National University of Science and Technology “MISIS”,
S.A. Perminov

Moscow, Russia

A.G. Savchenko

Ph.D, Cheif of Departament of National University of Science
and Technology “MISIS”, Moscow, Russia

Development and Technology Manager of Rusatom Metall Tech LLC,

AV. Sapegin Moscow, Russia
. Ph.D., Head Technologist, Joint Stock Company “Spetsmagnit”,
V.A. Sein .
Moscow, Russia
Ph.D., General director Open Joint Stock Company “POZ-PROGRES”,
D.V. Taranov . .
Ekaterinburg, Russia
I.S. Tereshina D.Sc., Professor of Moscow State University, Moscow, Russia
A.M. Tishin D.Sc., Professor of Moscow State University, Moscow, Russia
Vice-chairman of Scientific Council of RAS on physics of condensed
I.N. Chugueva .
medium
M.P. Shorygin Ph.D, Managing Director of «MAGO», Moscow, Russia
Scientific Secretary:
. Ph.D, research officer of Institute of Metal Physics,
0.A. Golovnia . .
Ekaterinburg, Russia
LV, Schetinin Ph.D., head laboratory of National University of Science and Technology

“MISIS”, Moscow, Russia




XXl MEXXOYHAPOOHAA KOH®EPEHLIA MO NMOCTOAHHLIM MATHTAM

OPTKOMMTET BJIATOJIAPUT 3A ®UHAHCOBYH0
N OPTAHU3ALUOHHYIO NOAAEP)KKY KOH®EPEHLWA

CMOHCOPbI KOH®EPEHLI
TUTYNbHbIA CNOHCOP

0 PYCATOM
‘ @ METANNTEX

POCATOM

TEHEPAJIbHBIIA CNOHCOP

AMT&C

PYMMA KOMMAHWIA «MEPCMEKTBHBIE
MATHWUTHBIE TEXHOMNOT U 1 KOHCYNBTALAN

®

CNE{UAJIbHBIE CIOHCOPBI

b

000 «MN03-Mporpecc»

®
3PI'A'

HIMO «3PrA»



XXIII INTERNATIONAL CONFERENCE ABOUT PERMANENT MAGNETS

ORGANIZING COMMITTEE EXPRESES ITS APPRECATION
ON THE FOLLOWING ORGANIZATIONS FOR THEIR SUPPORT

CONFERENCE SPONSORS

TITLE SPONSOR

0 PYCATOM
‘ @ METANNTEX

POCATOM

GENERAL SPONSOR

AMT&C

AMTSC GROUP

SPECIAL SPONSORS

b

LLC “POZ-PROGRESS”

®
3PI'A'

RESEARCH AND PRODUCTION COMPANY ERGA



XXl MEXXOYHAPOOHAA KOH®EPEHLIA MO NMOCTOAHHLIM MATHTAM

PYCATOM

» METANTNTEX
POCATOM

000 «PYCATOM METANNTEX», nuBU3MOHAIBHBIM HHTErpaTrop IO
HanpasieHuto «Metamryprusi» TormmuBHoM komnanuu Pocaroma « TBOJI».

TorMBHAsE KOMIIAaHUS AKTUBHO pa3BUBACT HOBbIE OM3HECHI B chepe mpo-
M3BOJICTBA HESAJAEPHOM MPOAYKIIMH.

OnvH U3 OCHOBHBIX HESIEPHBIX OM3HECOB — «MeTaTyprus», B ero 3a-
Jla4l BXOJST: PAcIIMpEHUE KIUEHTCKOW 0a3bl, pa3BUTHE IPOHU3BOACTBEH-
HBIX MOIIHOCTEN, CO3/1aHNE HOBBIX AJIbSHCOB U IaPTHEPCTB.

B xontype ynpasinenus OOO «Pycatom MeramnTex» — Otpacnesoii
LEHTP METAJUTypIuu, CO31aHHbII Ha 0aze Yenenkoro MeEXaHn4ecKoro 3aBo-
na B [mazoBe (AO UM3) — coBpeMEeHHBI KOMILIEKC MOJHOTO IUKIIA OT TH-
JPOMETAILITYPIHH 0 IPOKATHOT'O IPOU3BO/ICTBA, BBITYCKAIOIINN IIUPOKYIO
HOMEHKJIaTypy NPOLYKIUHU U3 TYTOIIaBKUX M JETKHX METAJIJIOB, CIUIAaBOB
Ha UX OCHOBE, B TOM UYHUCJIE B BUJE MPOKaTa C BBICOKOH TOYHOCTHIO T'€OMeE-
TPUUECKHUX [1APAMETPOB U KAYECTBOM IIOBEPXHOCTH.

WuTerparop Takke KOHCOMUAMPYET KOMIIETEHIIMM B OOJIACTH MeTa-
JOypruu Takux npeanpusathii TormBHoro ausuiznoHa kak AO «MC3»y,
I[TAO «H3XK», OO0 «2nemamr Maraut», OO0 «HIIO «enrporexy»,
AO «BHUMHM», B nenouke npou3BOJCTBEHHONW KOOIEpaLlUU HAXOAUTCS
000 «MK UM3» (nouepuee obmectso AO UM3).

NMPEMMYLLECTBA OO0 «PYCATOM METANNTEX»

v' VHHKalbHbIE  MPOU3BOACTBCHHBIE  MOIIHOCTH C  Pa3BUTOM
JIOTUCTUYECKON HHPPACTPYKTYPOii;
v' CeprudunupoBaHHas CHCTEMa MEHE/DKMEHTA Ka4eCTBa,
v" COOTBETCTBHE CTAHIAPTaM POCCHIUCKUX U MEKIYHAPOIHBIX OPTaHOB
aKKpeIuTaluH;
10
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v" Bonee 30 et paboOTHI HA POCCUIICKOM M 3apy0eIKHOM PHIHKAX;
v" bonee 3200 BHICOKOKBATU(PHUIIUPOBAHHBIX CIIEIHAIHCTOB;
v BBICTpOEHHOE  B3aUMOICHCTBHE C  BEAYIIUMH  HAyYHBIMH
OpraHHu3aIsIMHU;
v" CoOctennbiii R&D-nentp Ha 6aze OO0 «Pycarom MeramnTex».
* Tounoe authe — [TAO «H3XK»;
* [Ipon3BOACTBO MPENM3UOHHBIX TPYO M3 HEPIKABEIOIIUX CTaleH —
AO «MC3».

nPON3BOACTBEHHbIE MOLLHOCTHU

v' Turanosas npoxykuus: AO UM3;
v' KasplmeBasi HHKEKIIMOHHAS TTPOBOJIOKA U JIETUPYIOIINE 3JIEMEHTHI:
AO UM3;
v' TyromiaBkue, peakue M peaKo3eMenbHble MeTamisl: AO UM3,
000 «2nemanr Maraury;
v’ Iopomku Hukens u kobansra: OO0 «HITO «IleHTpoTex»;
v’ TlepCrieKTUBHBIE TIPOLYKTHI:
* [Ipou3BoaCcTBO BBICOKOMPOYHBIX TpoBOOoB — OO0 «Pycarom
MetamnTex»;
* TIpousBoacteo obopynoanus gt ADC — OO0 «MK UM3y;
 [Ipou3BOACTBO MPOAYKTOB HA OCHOBE JUOKCHIA IUPKOHUS —
AO UM3.

11
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nPOU3BOACTBEHHO-TEXHO/TOT'MYECKUE BO3SMOXHOCTMN:

NOJIHbIA LUK NPOU3BOACTBA, OT CbIPbA

[0 TOTOBOW NPOAYKLUU

WMomuanoe papuanpoBanue

[IpousBoaCcTBEHHBIE
Hcnonezyemoe
1 TEXHOJIOTHYECKHE Hmeromuecs: TEXHOIOTHH
obopynoBaHue
KOMIIETEHIIUH
I'uppomerannyprus
po eran P [TonyueHne MopouIKoB: Peaxropbl
U IIUPOMETAJIIIYPIrus. .
p yp Ca, Zr, Nb, Ta, Li, P3M. DKCTPaKTOPBI
DIEeKTPOXUMHUSL. o
Wopupanseie: Zr, Hf DIEeKTPOIH3EPHI

BrimnaBka MeTamioB
" CIIJIaBOB

[onydenne caUTKOB:
Zr, Ti, Nb, Ta, Hf, Li.
JIurarypsl, CIUIaBBI

[Teun rapauCcakHbIC
WHyKIMOHHbBIE IeYn
DJIEeKTPOHHO-ITyYeBbIC MEUH
BakyymHO-1yroBbIC TIEUH

O6paboTka METAIIIOB
JIaBIICHHEM

ITonyuyenue npokara:
TpyOBI, TPOBOJIOKA,
MPYTKH, TUCTHI, Ipodunm

[IpeccoBoe obopymoBanue
KoBouHbBIE KOMITIIEKCHI
IIpokarHble cTaHBI
BonouunbabIe CTaHBI
Tepmudeckoe obopynoBaHHe

OT/IHBKa METaII0B

Tounoe nuThe,
TOJTyY€HHUE JIUTHIX
3aroTOBOK,
TepMHuyecKast 00paboTka

3D-MonenupoBaHue
Inpun-mammHb
STM-poOoTH3pOBaHHBIN
KOMILJIEKC
SHELL-O-MATIC
Munykuuonssie
Y Ta30BbIE TIEYU

Mexanndeckast 00paboTKa,
MOJTyYeHHE JIeTanei
1 ux cOopka

Mexanndeckast 00padoTka
IIpoussoacreo CIIM
Wzroropinenue
obopymoBanus must ADC

O0bopynoBaHue IS Pe3Kn
TokapHoe 006opynoBaHHe
DpeszepHoe obopyaoBaHnE
CaapouHoe 000pyIOBaHUE
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COEPbI MTPUMEHEHUA BbINYCKAEMOW NPOAYKLUU

Hayunplii moTeHIMan, TEXHOJOTUYECKHUE KOMIICTEHIIUHU, KBaTU(HUIU-
POBaHHBIE KaJPbl MPEANPUATAN TO3BOJSIOT BBITIOIHSATH PAOOTHI 1O 3a-
IyCKY B CEPUUHOE IMPOU3BOJCTBO HOBBIX MAaTEpHANIOB U IMEPCIEKTUBHBIX
HOMEHKJIATYp MPOIYKIIUH, a TAKKE ONEPAaTUBHO PEarnpoBarh Ha MOTPEO-
HOCTH BEIYyLIMX OTpaCiCl NPOMBILIJIEHHOCTH M BBICOKOTEXHOJOTMYHBIX
KOMITAaHHUH.

PycaTtom
MeTtannTex

«

ATOMHanA
NMPOMBILLNIEHHOCTD

ABHaU‘HOHHO ~KOCMHU4YeCKanA
NPOMbILLTIEHHOCTD

CynocTtpoeHue
M KopabnecTpoeHue

JHepreTUKa

HedTerazoraau
HedTEXMMUYECKanA OTpacb

MeTannyprus

MegwnuwnHa

060pOHHO-NPOMBbILLNEHHDBIN
KOMIieKc

Ma WMHOCTpOEeHWe

MUKpO3neKTpoHKUKa
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RUSATOM

- METAL TECH
ROSATOM

LLC «Rusatom MetallTech» is the divisional integrator in the direction of
«Metallurgy» of the Fuel Company of Rosatom «TVEL».

The fuel company is actively developing new businesses in the produc-
tion of non-nuclear products.

One of the main non-nuclear businesses is Metallurgy, its tasks include:
expanding the client base, developing production capacities, creating new
alliances and partnerships.

In the control contour of LLC «Rusatom MetallTech» is the Industry Cen-
ter for Metallurgy, created on the basis of the Chepetsk Mechanical Plant in
Glazov (JSC ChMP) — a modern complex of a full cycle from hydrometal-
lurgy to rolling production, producing a wide range of products from refrac-
tory and light metals, alloys based on them, including in the form of rolled
products with high accuracy of geometric parameters and surface quality.

The integrator also consolidates the competencies in the field of met-
allurgy of such companies of the Fuel Division as JSC MSZ (Machinery
Manufacturing Plant), PJSC «NCCP», LLC «Elemash Magnit», LLC
«RME «Centrotech», JSC «Advanced Research Institute of Inorganic
Materials named after Academician A. A. Bochvary, LLC «MK ChMP» is
in the chain of industrial cooperation (subsidiary of JSC ChMP).

ADVANTAGES OF LLC «RUSATOM METALLTECH»

v" Unique production facilities with a developed logistics infrastructure;

v’ Certified quality management system;

v Compliance with the standards of Russian and international
accreditation organizations;

14
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v" More than 30 years of working in the Russian and foreign markets;
v" More than 3200 highly qualified specialists;

v" Built interaction with leading scientific organizations;

v Own R&D center based on LLC «Rusatom MetallTech»

PRODUCTION CAPACITY

v’ Titanium products: JSC ChMP;
v’ Calcium injection wire and alloying elements: JSC ChMP;
v’ Refractory, rare and rare-earth metals: JSC ChMP, LLC «Elemash
Magnity;
v Powders of nickel and cobalt: LLC «RME «Centrotech»;
v’ Prospective products:
* Production of high-strength wires — LLC «Rusatom MetallTechy;
* Production of equipment for nuclear power plants — LLC
«MK ChMPy;
* Production of products based on zirconium dioxide — JSC ChMP;
* Precise casting — PJSC «NCCPy;
* Manufacture of precision pipes from stainless steels —JSC MSZ.

13
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PRODUCTION AND TECHNOLOGICAL CAPABILITIES:
FULL PRODUCTION CYCLE, FROM RAW MATERIALS

TO FINISHED PRODUCTS

Production
and technological Available technologies Used equipment
competencies
arliiydr(r);ﬁzilllllfy Receiving powders: Reactors
Elelz}t/rochemis £y Ca, Zr, Nb, Ta, Li, REM. Extractors
. . - lodide: Zr, Hf Electrolyzers
lodide refining
L ) Garnissage Furnaces
Smelting of metals Zro,g[a;]%ngr;n%ogsti Induction Furnaces
and alloys L e e Electron Beam Furnaces
Ligatures, alloys
Vacuum arc furnaces

Press equipment
Forging complexes
Rolling mills
Drawing mills
Thermal equipment

Receipt of rolled products:
pipes, wire, rods, sheets,

Metal pressure processing
profiles

3D modeling
Syringe machines
STM-robotic complex
SHELL-O-MATIC
Induction and gas ovens

Precision casting,
receiving cast billets,

Metal casting
heat treatment

Mechanical treatment Cutting equipment
Mechanical restoration, Production of Turning equip ment
receiving parts and Superconductive Materials rming equip
. . Milling equipment
Manufacturing of equipment . .
Welding equipment

assembling them
for nuclear power plants

16
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SPHERES OF APPLICATION OF PRODUCTS

Scientific potential, technological competencies, qualified personnel
of companies allow us to launch new materials and prospective product
nomenclatures into mass production, as well as quickly respond to the needs
of leading industries and high-tech companies.

Atomic industry

Aerospace industry

Shipbuilding

Energy

Oiland gas and petrochemical

RUSAT()M industry
METAL TECH
Metallurgy
Medicine

Defense industrial complex

Mechanical engineering

Microelectronics

17
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AMT&C

000 «MOJIMMATHUT» FPYMMNA KOMNAHUA AMT&C

108840, r. Mockaa, 1. Tpoutik, yi. [Ipombinnennas, 1. 4
Ten./dakc 8 (495) 419 0022, e-mail: magnet@amtc.org, www.amtc.ru

00O «Ilonmumaraur» r. MockBa BXoauT B rpynny komnanuii AMT&C
(www.amtc.ru) U SBJISIETCS BEIYIIUM MOCTABIIMKOM MAarHUTOB, MarHUT-
HBIX CHCTEM, MarHUTOM3MEPUTEIBHOTO M TEXHOJIOIMYECKOro 000pyaoBa-
HUS Ul KpyIHEHIINX OpeanpusTuii- Ipou3BOANUTENeH 000py10BaHUS AJIs
HepTeq00BIYH, aBTOKOMITOHEHTOB, npeanpustisiM BIIK (6oree 200 npen-
npusituii Poccun).

000 «MNOJIMMATHUT» ABNAETCA KPYNHENLUEA YACTHOM
KOMMNAHUEW P® B OBNIACTU NOCTOAHHbIX MATHUTOB
C ro0BbIM OEOPOTOM B 2021 . BOJIEE 1 MNP, PYE.

B kommaHMM TPUMEHSIOTCS CaMble CTPOTHME CTaHIAPTHl OOeCTeYeHUs
KayecTBa MPOAYKIIMHU, YTO TTOATBEPIKAAETCS CepPTH(PUKATAMU COOTBETCTBHS
tpeboBanusm [OCT ISO 9001-2011 u Boennomy 'OCT PB 0015-002-2012.
Nwmeercs Bce HeoOxonumMoe 000pynoBaHKE il KOHTPOJIS KauecTBa — IrUcTe-
pesucrpad s U3MEpeHHs NeTIN TUCTepe3rca B MHTEpBae TeMIIEpaTyp /10
+350° BBICOKOKOAPIUTUBHBIX MATHUTOB, YCTAHOBKA UMITYJIbCHOI'O HaMarHu-
yuBaHMA ¢ MHAYKnuei no 6.3 T qyis HaMarHUYMBaHUS MarHUTOB, BeOep-
METpBI, TecnaMeTpbl. Bce o0opynoBanue noBepeHo U BHECEHO B [ocpeecTp
cpencTs usmepeHui PO.

00O «ITonumarHuT) TOTOBO MOCTABIIATH 3aKa34MKaM MarHuThI C pa3Me-
pamu noirocHo# noBepxHoctu oT 1 10 200 MM, TosnuHo# ot 1 10 50 MM,
IPOBOJIUTH CEJIEKIMIO 110 MATHUTHBIM CBOMCTBaM, OOECIEUUTh TEPMOCTA-
omnuzanuto. [lpu HEOOXOAMMOCTH — 00ECTICUYUTh HATTUYHE 3-X MECSIYHOTO
CKJIa/ICKOTO 3araca MarHuToB JJIsl TapaHTHH CBOEBPEMEHHOCTH MTOCTABOK.

PesxxuM orutaTel — MO COTNIACOBAaHHUIO C 3aKa34YMKOM, BO3MOXKHA paboTa
C MCIOJIb30BAHUEM CIIEL].CUETOB.

18
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00O «ITonmumaraut» obecreunBaeT HAMITYYIIIUE YCIOBUS TSI 3aKa3ur-
KOB IT0 COOTHOIIEHHUIO IIEHA/KAYeCTBO. DTO ITO3BOISET KOMITAHUN ITOOEXK-
JaTh B OOJIBIITMHCTBE KOHKYPEHTHBIX MPOIEIYP 3aKyIIKA MarHUTOB U 000-
PY/IOBaHMSI HAa AJICKTPOHHBIX TOPTOBBIX IIJIOIIA/IKAX.

00O «ITonmuMarHuT» rOTOBO pa3paboTaTh IS 3aKa3uMKa WHIAUBHUIY-
aJbHBbIC TEXHUYECKHUE YCIIOBHSI HA MAarHUTBI, METOJIMKY BXOJHOTO KOHTPOJIS
s HanakuBaHus padotel OTK, mocTtaBuTh HEOOXOMMMOE JIJIT KOHTPOJIS
obopynoBaHue.

Cpenu HOBBIX NpoaykToB OO0 «Ilomumarauty:

* paJiMaJIbHO- AHU30TPOITHBIC CIICYCHHBIC KOJIBIIEBbIE MATHUTHI U POTOPHI
Ha UX OCHOBE;

» penxo3emenbHbie (NdFeB, SmCo) kpymHorabaputHbie (pazMep a0
200 mm);

* MarHUTOILIACTEI Ha 0cHOBe SMCo;

* POTOPBI C MMOCTOSTHHBIMA MarHUTAMH 3JIEKTPOJIBUTATENICH B cOOpe;

* TucTepe3ucrpad s U3MEpPEHUs TETIM THCTEePE3rca BHICOKOKOIPIIH-
THBHBIX MAarHUTOB B HHTEPBAJIe TEMITEPATYD;

* TIOPTATHBHBIC BHICOKOTOYHBIC BEOEPMETPHI U T€CIIAMETPHI T10 1IEHE 10
100 TBIC.pYO.;

* YCTaHOBKAa MMITYJIbCHOTO HAMarHMYMBaHMS ¢ HHAYKIHEH Oonee 6 To.

JIOCTOMHCTBO KOMITAaHUU — BBICOKOKBaJIU(UIIUPOBAHHBIE CHEIIUAINCTHI
KoMnanuy (2 1.¢.-M.H, 4 K.T.H) 1 60see yeM 20-JIeTHH OIBIT paboThI B 00-
JacTU MarHUTOB. JIOCTHKEHMSI KOMIIAaHUU 3allUIICHbl TATEHTaMU U aBTOP-
CKHM CBHUJIETEIILCTBAMU Ha m300pereHus (Oomee 50).

000 «NOJIMMATHUT» TOTOBO K COTPYAHUYECTBY,
HALWI ONbIT U KBATUPUKALMNA OBECNEYAT PELLUEHUE
NO 3AKA3AM N1IOBE0M C/IOXKHOCTHU
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AMT&C

POLYMAGNET LLC AMT&C GROUP

4, Promyishlennaya str., Troitsk, Moscow, 108840, Russian Federation
Tel../Fax 8 (495) 419 0022, e-mail: magnet@amtc.org, www.amtc.ru

Polymagnet LLC Moscow is included in the AMT & C group of com-
panies (www.amtc.ru) and is a leading supplier of magnets, magnetic sys-
tems, magnetic measuring and process equipment for the largest enterpris-
es-manufacturers of equipment for oil production, automotive components,
enterprises of the military-industrial complex (more than 200 enterprises
of Russia).

POLYMAGNET LLC IS THE LARGEST PRIVATE SUPPLIER
OF PERMANENT MAGNETS IN THE RUSSIAN FEDERATION WITH
AN ANNUAL TURNOVER OF MORE THAN 1 BILLION RUBLES IN 2021Y

The company applies the most stringent standards for ensuring product
quality, as evidenced by certificates of compliance with the requirements
of GOST ISO 9001-2011 and military GOST RV 0015-002-2012. There is
all the necessary equipment for quality control - a hysteresisgraph for mea-
suring the hysteresis curve in the temperature range up to + 350° high-co-
ercive magnets, the pulse magnetizer with induction up to 6.3 T for mag-
netization of magnets, fluxmeters, teslameters. All equipment is believed
and brought in the State registry of measuring instruments of the Russian
Federation.

Polymagnet LLC is ready to supply customers with magnets with pole
surface sizes from 1 to 200 mm, from 1 to 50 mm thickin magnetization
direction, to carry out selection for magnetic properties, to provide ther-
mal stabilization. If necessary, ensure the availability of a 3-month stock
of magnets to ensure timely delivery.

Payment mode — in coordination with the customer, work with use
of special accounts is possible.
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Polymagnet LLC provides the best conditions for customers in terms
of price / quality ratio. This allows the company to win in most competitive
procedures for the purchase of magnets and equipment on electronic trading
platforms.

Polymagnet LLC is ready to develop for the customer individual spec-
ifications for the magnets, input control methods for establishing the work
of the Quality Control Department, to supply the equipment necessary
for the control.

Among the new products of Polymagnet LLC:

» radially anisotropic sintered ring magnets and rotors based on them;

* rare-earth (NdFeB, SmCo) large-sized (size up to 200 mm);

* SmCo bonded magnerts;

* permanent magnet rotors assembly;

* hysteresisgraph for measuring the hysteresis curva of high coercive
magnets in the temperature range;

* portable high-precision fluxmeters and teslameters at a price of up to
100 thousand rubles;

* pulse magnetizer with induction of more than 6 T.

The dignity of the company is the highly qualified specialists of the com-
pany (2 doctors, 4 Candidate of Technical Sciences) and more than 20 years
of experience in the field of magnets. Achievements of the company are pro-
tected by patents and copyright certificates for inventions (more than 50).

POLYMAGNET LLC IS READY TO COOPERATE,
OUR EXPERIENCE AND QUALIFICATIONS
WILL PROVIDE A SOLUTION FOR ORDERS OF ANY COMPLEXITY
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000 «AmnepMaruuTt»
(rpynna xomnaunii AMT&C)

AMT&C

JInexkrpomawnnbi ¢ Bbicokum KM u cHuKeHHbIMKA
Macco-rabapuTHbIMM XapaKTepHCTHKAMHK

MpoekTHbie pa3paboTky

Pa3paboTka U MPOM3BOACTBO IIEKTPOIPUBOIOB
Pa3IUYHOIO HA3HAUCHUS C MPEICTBHO BEICOKHMHU
YIEIBHBIME YHEPreTHYECKUME XapaKTePHCTHKA-
MU (C MTUKOBBIM 3HAYE€HHUEM YIEITLHOTO MOMEHTa
10 60—65 HM/Kr) u (akTHuecKu mpenesibHO J10-
crwkumbiM KI1JI sanexrponsuraresns 97-98,5%.

MGIIOJII:Z“]EMI:IE TEXHOJIOTHH

TonHbIil UK KOMITBIOTEPHOTO MOAEIHPOBAHHUS
paboTOCOCOOHOCTH AIEKTPOIIPUBOAA C MOMO-
IIBI0 HOBEHIIMX IPOrPaMMHBIX KOMIIJIEKCOB.
Hcnonb3oBaHne COOCTBEHHBIX —3allaTeHTOBAH-
HbIX B P® u CLIA TexHOTOTHI ¥ COBPEMEHHBIX
MaTepHaloB Ul MAaKeTOB POTOPA M cTaTopa (He
criassl Fe—Co).

HOCTHI'HUTI:IE NoKa3aTesnu

* Brrcoxnit KITJ] (mo 98,5% B HOMUHAIEHOM pe-
JKUME).

* MakcuMmaibHbIe yIeTbHbIC TI0Ka3aTeNln — 10 5 1
6onee kKBT/KT (B 3aBHCHMOCTH OT 000OPOTOB).

* YMeHbLICHHE MacChl M radapuTOB aKTHBHBIX
yacteid 0 3 u Gosee pa3 U Kak CIEACTBHE CHU-
JKEHHE MacChl KopIryca.

» CHIDKEHHE 3aTpaT Ha KU3HEHHbIH UK 10 200%.
* BO3MOXXHOCTB BCTpaMBaHMSI MPOCKTHPYEMOIO
JIBUTATENS B CYIIECTBYIOIINI KOHCTPYKTHUB.

MoTexynanbHbie BO3MOXKHOCTH COTpyAHKYEeCTBa

Pa3paboTkn u u3roroBieHue >HeProdhQeKTHB-
HBIX DJIEKTPOMAILIUH, SJIEKTPOIPUBOIOB, MArHUT-
HBIX My()T, MATHUTHBIX PEIYKTOPOB, MATHUTHBIX
TIOJIIUITHUKOB, Pa0OTAIONINX B OrPAaHUYCHHOM
IPOCTPAHCTBE [Vl HYXK/I CYJOCTPOCHHUS, aBUALH-
OHHOM, KOCMUYECKOM TEXHUKHU, aBTOMOOMILHOI
TIPOMBIIUICHHOCTH, HAYYHBIX UCCIICIOBAHMIMA.

KonTtakrbl

142191, Poccus, Mockaa, 1. Tponuk,

yi1. [TpombitienHast, oM 4.

T.: +7 (495) 777 7226, e-mail: vasilenko@amtc.org.
Websites: http://www.amtc.ru, http://www.amtc.org.
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HEMUHGTPHIIHH NPoeKToB

Mortop-koneco 29 kBt Mortop-penykrop 120 kBt

B e ———

L $)

Muxkponsurarenb
CHHXpOHHHﬁ JUTA IpuBOJa
KPHOTEHHOM CUCTEMBI
25 BT, 4000 06/Mun

Mpumepb! paspabotok

1. Pa3pabotku B o6aacTu 3HeprodhHeKTUBHBIX
JNIEKTPOJBUIaTENIel Ha IOCTOSIHHBIX PEIKo3e-
MEJIBHBIX MAarHUTaxX OBLIM OTMEYEHBI TUIIIIOMOM
I'K «Poctex» mo uroram HEpBOro OTKPBITOIO
KOHKypca TPaKIAHCKUX HWHHOBAIIMOHHBIX MPO-
extoB opranmzauuii OIIK Poccun B Homunammm
«Jlygmas paspaborka (HMOKP) nHHOBaimoH-
HOTO HPOJIyKTa MUPOBOTO YPOBHSI».

2. Yenmemmnetit omelt ydactus B OKP (mmdpsr
«Monomnut IIM» u «Kanbmap», Ha OCHOBE KOTO-
PBIX OBITIO OPraHW30BAHO OMBITHO-MPOMBIIITEH-
HO€ MPOHU3BOJICTBO MarHUTHBIX CHCTEM MOIIHBIX
ANIEKTPOIPUBOJIOB MOPCKOTO HA3HAYEHHs, IOA-
TBEPIK/IaeT OT3BIB O COBMECTHOU paboTe 3aBoja
«Onexrpocuna» OAO «CunoBble MallMHBD).
3.Co3man pAeHCTBYIOUMH TPOTOTHI TOApEC-
COpeHHOro Motop-koieca R19. (marentsr PO
CIOHA wu Kuwuras), https://www.youtube.com/
watch?v=cPUOuOJuQVE.

4. Pa3paboTaH W TPOM3BOTUTCS DIEKTPOIIPH-
Box kpuoreHHoil cucremsl 1 HITO «Opuony»
(L1IBate).

5. Pa3pabotaH OIbITHBIIT 00pa3en MOTOp-reHepa-
topa 400 kBT no xontpaxry ¢ OO0 «3DHeprosa-
macy» (r. HoBocubupck).

TsiroBelif MOTOp-reHepaTop
HA MOCTOSHHBIX MarHUTaxX
400 BT, 130 06/MuH
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AmpereMagnet LLC
(AMTS&C Group of companies)
®

AMT&C

Electric machines with high efficiency
and reduced mass-dimensional characteristics

Design Development

Development and production of PM motors for
various purposes with extremely high specific
energy characteristics (with a peak value of
specific moment up to 60-65 Nm / kg) and in fact
the maximum achievable efficiency of the electric
motor is 97-98,5%.

Used technologies

A full cycle of computer simulation of the motors
using raw of latest software systems. Use of
proprietary technologies patented in the Russian
Federation and the USA and modern materials
for rotor and stator packages (not Fe-Co alloys).

Achieved performance

* High efficiency (up to 98.5% in nominal mode).
* Maximum specific power — up to 5 kW / kg or
more (depending on speed).

* YReduced the mass and dimensions of the active
parts up to 3 or more times and as a consequence,
reducing the mass of the hull.

* Reduced life cycle costs up to 200%.

* Ability to embed the PM motor in the existing
constructive.

Potential cooperation opportunities

Development and production of energy efficient
PM electric machines, electric drives, magnetic
couplings, magnetic gearboxes, magnetic
bearings, working in a confined space for the
needs of shipbuilding, aviation, space technology,
automotive industry, scientific research.

Contacts

142191, Russia, Moscow, Troitsk,
4 Promyshlennaya.

Tel./fax: +7 (495) 777 7226.
E-mail: vasilenko@amtc.org.
websites: http://www.amtc.ru,
http://www.amtc.org.

Demonstration of projects

Motor 29kW wheel 120kW motor reducer

LON

Traction motor generator
on permanent magnets

400 kW, 130 rpm

-

Synchronous micromotor
for drive of cryogenic
system 25W, 4000 rpm

Development Examples

1. Developments in the field of PM energy-
efficient electric motors were awarded a Rostech’s
diploma by the results of the 1st open competition
of civil innovation projects of the Russian
defense-industrial complex organizations in
the nomination “The best development (R&D)
of an innovative world-class product”.

2. The successful experience of LLC
“AmpereMagnet” in participation of developing
and industrial production of large magnetic
systems of powerful PM electric motors for
marine purposes.

3. A working prototype of the sprung motor-
wheel R19 was created (patents of the Russian
Federation, USA, China). https://www.youtube.
com/watch?v=cPUOuOJuQVE.

4. PM drive for the cryogenic system has been
designed for the NGO Orion (Shvabe).

5.A prototype of a 400kW PM motor-
generator was developed under a contract with
“Energozapas” LLC (Novosibirsk).
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/;2 000 «M03-NPOrPECC>

000  «I1O3-Ilporpeccy  siBAsieTcs  OJHUM
W3 KPYMHEUIINX MPOM3BOMUTEICH TOCTOSHHBIX
marauToB (IIM) u3 penko3eMenbHBIX CIUTaBOB
B Poccum, OCYyIIECTBISIFOIMX TIONHBIH IIAKIT
npousBocTBa [IM ¢ Havanma ceMuIecsAThIX TOI0B
MPOIILIOTO BEKa.

B HOoMeHKnaTypy BbIITycKaeMO#M MPOAYKLIHUU BXO-
JIT MAaTHUTBI CTAaHAAPTHBIX (hopM:

— nucku D(1+120)xH(0,5+80) mm;

—npu3mbl L(1+100)xB(1+100)xH(0,5+80);

— KoIbIa Qw.(3+120)x®8m(1,5+100)XH(0,5+80) MM,
a TakxKe, Oarogapsi HATMYHMIO MapKa 3IEKTPOd-
PO3HMOHHBIX CTAHKOB, MarHUTHI JIO00H (HOpPMBI
110 TPeOOBAHUAM M YEpTEKaM 3aKka3zunka (CeKTo-

pPa, Tpanenuu, cko0bl, CerMeHTHI 1 Jp.).

Ha mnpeanpusTHy W3rOTaBIMBAIOTCS MATHHUTBL:
¢ HU3KHM TeMIepaTypHbIM KoddduuueHTom
unHaykuun — TKHU (BmioTs 10 HyneBOro wiM mo-
JIO)KUTENIBHOTO B ONPE/IENEHHBIX MHTEPBAIaX TeM-
nepatyp) u3 cmwaBoB KCI'D26 u KCAI'25; koib-
1eBbIe MATHUTBI ¢ PAIMATBHOI TEKCTYPOIi.

C 2012r. 0oCBOEHO IPOM3BOACTBO MAarHUTOB
KC25/11 ¢ makcumanbHoi pabodeii Temnepa-
Typoii 10 600°C u sHeprucii 10 20 MI'c*D (pu
T=20°C).

C 2013, BBIMYCKAalOTCSI MATHHTBI €O CJIOKHOI
MATHUTHOH TeKCTYpO#, MO3BOJSIONIEH ITyTEM
KOHI[EHTPAIIUH MarHUTHOTO ITIOTOKA IIOTYy4YHTH B
(1,5+2) paza Gosee BBICOKHE 3HAYEHHSI MATHUTHOM
WHIYKIUN HaJ TOBEPXHOCTHIO MOJIOCA MAarHATa
10 CPaBHEHHIO C OOBIYHBIMU MarHUTaMH, 33 CUET
Yero CyIEeCTBEHHO oOyierdaeTcst cOopka KOHIIEH-
TPUPYIOMNX MArHUTHBIX CHCTEM BCIICJCTBUE OT-
CYTCTBHSI OTTAJIKUBAHHUS COCTABHBIX YacTEH.

MarHuTbl  BBIIIYCKAIOTCS B COOTBETCTBUH
¢ TOCT 21559-76, TOCT 52956-2008 u Tex-
HUYECKUMH YCIOBHSAMHU (WWW.pPOZ-progress.ru/
TEXHUYECKasi JOKYMEHTALHS).

W3meputenbHas 1abopaTopusi — MPEANpUATHS
cepruduipoBana ['0cynapCcTBEHHBIM KOMHUTeE-
ToM P® no crangapTU3aluy U METPOJIOTUH.
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KauecTBO BBIIYyCKaeMoil HpOAyKIUH obecte-
YUBAETCS HENPEPhIBHO COBEPLICHCTBYOIIEHCS
TEXHOJIOTHEH TPOU3BOJCTBA, IMPUOOPETCHUEM
HOBOTO coBpeMeHHoro obopymoBanus u 100%
BbIXOAHBIM KOoHTposeM I[IM. C 20191 cyme-
CTBEHHO pPAaCIIUpPEH MapK 3JIeKTPOIPO3UOHHBIX
U OTPE3HBIX CTAHKOB, YTO I03BOJIMIIO YBEIHUUTH
BBIIIYCK MarHUTOB MaJibIX Pa3MEpPOB U CIIOKHBIX
¢dopm. B urone 2022 1. BBeJIcHa B SKCILTyaTaIHIO
CTpyHHasi MEJbHHMIA IPOU3BOIUTEILHOCTHIO
10 30 Kr/4.

KpoMme MOCTOSHHBIX MAarHHTOB OCBOEH BBIIYCK
psila MarHUTHBIX CUCTEM — (PMIIBTPBI, JOBYLI-
KH, Cenaparopbl, IVIMTbI ¥ JAPYIHEe CHCTEMBI.
CepuifHO TPOM3BOAUTCSA YCTPOMCTBO OOHApY-
JKeHNs MarHuTHbIX npumecerd TY 5138-004-
55177547-2006, anmapaTsl MATHUTHOW OYHUCTKH
OypoBbix pactBopoB «KOBPA» TY 3661-007-
55177547-2016 u «<bOPOHAY.

C 2014r. HamakeH CepHUIHBIM BBIMYyCK Mar-
HUTHBIX My(T JUIi XHMHYECKHX HACOCOB
(TY 28.15.26-008-55177547-2018, ceprudu-
kat coorseTcTBHsa Ne POCC RU.HA27.H00277
ot 13.11.2018T).

B pamkax nporpaMMsl quBepcu(UKAIIAN TPOU3-
BOJICTBA OCBOEH BBIITYCK JINTATyp aBUALIMOHHOTO
HasHaueHUs: Ha ocHoBe P3M: Hukemb-0op, HH-
KeJIb-UTTPU, MarHUi-HEOAUM, MarHUH-UTTpUH,
QIIOMUHUN-UTTPUH, alOMUHUR-LIEpUH, alroMu-
HUN-IIMPKOHUH,  aJIOMUHMNA-BaHAIUNA-TUTAH-Y-
JICpPONI,  ATFOMHHUN-XPOM-MOJUOICH-KPEMHUI
U ap.

CMK mnpenmpusitust cepTuduIupoBaHa Ha CO-
OTBETCTBHE MEXIYHAPOAHOMY CTAaHIAapTy Kade-
ctBa ISO 9001:2015/TOCT P ICO 9001-2015.

00O «I103-IIporpecc» aKTUBHO COTPyAHHYA-
et ¢ Muctutytom ¢usuku meramios YpO PAH
u YpansckuM DenepalbHbIM YHUBEPCUTETOM
uM. b.H. Enbuuna.

Hame npeanpusaTie aKTHBHO Y4YacCTBYeT
B INporpaMmMax HUMIIOpTO3aMelleHHUsA, OCBau-
Basi HOBbI€ BU/IbI NPOAYKIUHU, H HApallUBaeT
00BbEMBI NMPOU3BOACTBA TPAAUIUMOHHO BBIITYy-
CKaeMbIX MAIrHUTOB U P[3IleJIHﬁ.
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ﬂb POZ-PROGRESS LLC

POZ-Progress LLC is one of the largest manu-
facturers of rare-earth permanent magnets (PM)
in Russia; since the early seventies of the last
century, it has been performing a full cycle of
PM production.

The product range includes magnets of standard
shapes:

— disks @(1+120)xN(0.5+80) mm,

— prisms L(1+100)xB(1+100)xN(0.5+80),

—rings @nar.(3+120)XNUT.(1.5-100)xN (0.5-80) mm;
due to a fleet of electric erosion machines, mag-
nets of any shape according to the requirements
and drawings of customers (sectors, trapezoids,
brackets, segments, ctc.) can pe produced.

The company produces magnets with the low
temperature coefficient of induction (up
to zero or positive in certain temperature rang-
es) from alloys KSGE26 and KSDG25 and ring
magnets with the radial texture.

Since 2012 the production of KS25DC magnets
with the maximum operating temperature
reaching 600°C and magnetic energy density
20 MG-Oe (at T = 20°C) has been mastered.

Since 2013 magnets with a complex magnetic
texture have been produced. In these magnets,
the magnetic flux is concentrated which ensures
(1.5-2) times higher magnetic induction above
the surface of magnet pole in comparison with
those of conventional magnets. This fact signif-
icantly facilitates the assembly of concentrating
magnetic systems due to eliminated repulsion
of its components.

Magnets are produced in accordance with GOST
21559-76, GOST 52956-2008 and technical
specifications (Www.poz-progress.ru).

The measuring laboratory of the enterprise is cer-
tified by the State Committee of the Russian Fed-
eration for Standardization and Metrology.

The quality of the products is ensured by the con-
tinuously improving production technology,
modern equipment, and perfect output control
of PM. After 2019, we significantly increased
the number of electric erosion and cutting ma-
chines, which allowed increasing the production
of magnets of small sizes and complex shapes.
In July 2022, a jet mill with a capacity of up
to 30 kg/h was put into operation.

In addition to permanent magnets, the production
of a number of magnetic systems has been mas-
tered - filters, traps, separators, plates and other
systems. A magnetic impurity detection de-
vice TU 5138-004-55177547-2006, magnetic
cleaning devices for drilling fluids “COBRA”
TU 3661-007-55177547-2016 and “HARROW”
are being mass-produced. Since 2014, serial
production of magnetic couplings for chemi-
cal pumps (TU 28.15.26-008-55177547-2018,
certificate of conformity No. ROSS RU.NA27.
NO00277 dated 13.11.2018.

As part of the production diversification pro-
gram, the production of aviation ligatures
based on REM has been mastered such as
nickel-boron, nickel-yttrium, magnesium-neo-
dymium, magnesium-yttrium, aluminum-yttri-
um, aluminum-cerium, aluminum-zirconium,
aluminum-vanadium-titanium-carbon,  alumi-
num-chromium-molybdenum-silicon, etc.

The company’s QMS is certified for compli-
ance with the international quality standard
ISO 9001:2015/GOST R ISO 9001-2015.

POZ-Progress LLC actively cooperates with the
Institute of Metal Physics of the Ural Branch
of the Russian Academy of Sciences and
the Department of Institute of Natural Sciences
and Mathematics of B.N. Yeltsin Ural Federal
University.

Our company actively participates in import
substitution programs, mastering new types
of products, and increases its production ca-
pacity.
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®

HAYYHO-
nPON3BOACTBEHHOE
OBBbEAUHEHMUE

SPrA

HITO «2PTA» (www.erga.ru) — KpymHeHmuit
POCCHIICKHMI TPOU3BOIUTENb IOCTOSHHBIX
penkozeMenbHbIX MarHuToB (P3M), maruuTo-
IUIACTOB U CIELHATN3UPOBAHHBIX MarHUTHBIX
CHCTEM Ha HX OCHOBE.

Bonee 25 mer «OPI'A» mpowmsBomuT BEICO-
KOKAUECTBEHHBbIE MArHUTHI M MAarHUTOILIA-
ctel Ha ocHoBe crmutaBoB NdFeB u SmCo.
B 2018 romy xoMmanus 3aBeprinia MOJAEPHU-
3aIMI0 U TIepeoO0pyI0BaHNE TPOU3BOACTBEH-
HBIX YYaCTKOB, BBEJIO B SKCITyaTallMI0 HOBbIE
HpOI/ISBOZlCTBCHHble nu aZLMI/IHI/ICTpaTI/IBHO-XO-
3HCTBEHHBIC TOMEIICHUS, OOIIEH IIOIIAIbI0
oxoJ1o 2500 M.

HIIO «OPI'A» — emumHcTBeHHBII B Poccum
MPOM3BOANTEINb, 000U  MTOJTHOCTHIO
ABTOMAaTHU3MPOBAHHOMN MPOMBIIIJIEHHON JIMHU-
eil 1o MPOM3BOACTBY MOCTOSIHHBIX MarHUTOB
110 TaK Ha3bIBaeMOW OECKUCIOPOAHON Tex-
HOJIOTHH ¢ 00beMOM Ipou3BoAcTBa 10 120 T
B roj. bnaromaps Tomy, 4TO M3MEJIBYCHHE U
NPECCOBaHHE MPOM3BOIUTCS B arMmocdepe
cBepxuucToro azora, «OPT'A» umeer Bo3mMOx-
HOCTB IIPOU3BOAUTH MOCTOSHHBIE CIIEYCHHBIC
MarHuThl Ha ocHose citaBos NdFeB ¢ (BH)
1045 MI'cD u Sm-Co ¢ (BH) 1030 MI'cD.

max

IlepenoBeie TEXHOIOIMU MPUMEHSIOTCS KOM-
NaHUeH Mpu NPOU3BOACTBE MarHUTOILIACTOB.
OCHOBY MarHMTOILIACTOB COCTaBILIET pazpa-
OOTaHHBIH M MPOU3BOAMMBIN CEpUIHO aHU-
30TPOIHBIA IOPOIIOK HAa OCHOBE CILIABOB
NdFeB ¢ (BH)__ 1030 MI'cD (meron HDDR).

B nepron ¢ 2012 mo 2016 IT. MO TeXHUYECKO-
My 3ananuio «Pocaroma» (TBOJI) mist Bepx-
Hell MarHUTHOH ONOPBI Ta30BBIX LEHTPUQYT
I'll 9 mmroc m I'L] 11 cenmanucramMu KomIia-
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HUM OBbLIN Pa3pabdOTaHbl MPUHLIUINAAIBHO HO-
Bble MarHUTHBIE CHUCTEMBI C KPUBOJIMHEHHON
TEKCTYPOM, YTO MMO3BOJIMIIO 3aMEHUTH CIIEUEH-
sele MarauThl NdFeB Ha aHu3orponHbie mar-
HUTOIUIACTBI, CHU3UB TEM CaMbIM CTOMMOCTH
MarHuTHOHM cucTeMbl Oojiee 4yeM B 3 pasa.
OnbiTHas naptus B koauyectse 2600 cucrem
YCIICHIHO NPOIILIA FTOANYHbIC UCITBITAHUS B U3-
JEITUH.

Ha cuery xomnanuu OPI'A 5 ToBapHBIX 3Ha-
KOB, 26 MaTeHTOB HA M300pETCHHE, JTUIICH3US
Ha OCYILECTBICHHE KOCMHUYECKOW JesTelb-
HOCTH, a TaKXe BCE HEOOXOAMMBIE, perja-
MEHTHUPYIOIIHE IPOU3BOACTBO CEPTH(HUKATHL:
ISO 9001-2008, cepTrduKaThl COOTBETCTBUS
cucreme ceprudpukanun [OCT P, paspe-
LICHUS HAa NPUMEHEHHUE, CaHUTAPHO-3IIHJC-
MHOJIOTHYECKUE 3aKJIIOYECHUs, CepTUUKAT
COOTBETCTBHSI TEXHHYECKOTO periiaMeHTa Ta-
MOYKEHHOTO COI03a.

HITIO «3PI'A» sBnsiercss aKKpeIUTOBAHHBIM
MTOCTABUIMKOM TOCTOSTHHBIX MAarHUTOB U Mar-
HUTOIUIACTOB  (hefepasibHOM  KOpIOpauuu
«POCKOCMOCy, yuacTHHUKOM (Qeaepanib-
HOTO MPOEKTa IO CO3aHUI0 OBICTPOXOJHBIX
TEHEepaTopoB C MaKCHUMajbHOM 4acTOTOU
BpameHus 60000 06/MUH TPU MOIIHOCTH JI0
260 kBT, yauacTHuKOM mpoexTa « CKOITKOBOY.

Kommanus «3PTA» comectro ¢ HITO «I'm-
JPO3HEProCHeNCTpoi»  pa3paboranu  BOJ-
HOBOM osHeprernyeckuid komruieke (http://
gespecstroy.spb.ru/), OnbITHBIH 00pa3el] KOTo-
POro MPOXOAMT MCHbITaHHE Ha YepHOM MOpe
B roposie [eNleH/DKUK Ha TePPUTOPUU HHCTHU-
TyTa okeanosoruu um. ILI1. Hlupmosa.

ITocrosiHHBIE MarHUTBHI 1 00OPYIOBaHKE TPO-
m3Bozactea HITO «9PI'A» Hammm npuMeHneHue
BO MHOTHX OTPACIISIX MPOMBIIIIEHHOCTH. [Ipo-
JyKIMs KOMIIAaHMM Haubolee BOcTpeOoBaHa
NPEANPUATUSIMH KOCMHYECKOH, OOOpOHHOM,
TOPHOJIOOBIBAKOIICH W TepepabaThIBAKOIICH,
HedTerazonepepadaTbiBaroLIeH, MaIIHO-
CTPOUTEIbHON, METAJUIypruueckoil U IHIIe-
BOM OTpacieil NPOMBIIIJIEHHOCTH.
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RESEARCH AND
PRODUCTION
ASSOCIATION

ERGA

Research and Production Company ERGA
(www.erga.ru) is the largest Russian man-
ufacturer of permanent rare-earth magnets
(PREM), bonded magnets and specialized
magnetic systems based on them.

For more than 27 years ERGA has been pro-
ducing high quality magnets and resin-bonded
magnets based on NdFeB and SmCo alloys.
In 2018 the Company completed moderniza-
tion and re-equipment of the production sites.

ERGA LLC is the only Russian manufactur-
er with fully automated manufacturing line
for permanent magnets production using so-
called oxygen-free technology with capacity
120 t/year. Since grinding and pressing are
performed in the atmosphere of ultra-pure ni-
trogen, ERGA has the opportunity to produce
sintered permanent magnets based on NdFeB
alloys with (BH)__ to 45 mGsOe.

Advanced  technologies  are  applied
by the Company in the production of bonded
magnets. The base of these bonded magnets is
the developed and commercially produced an-
isotropic powder based on NdFeB alloys with
(BH), . to 30 mGsOe (HDDR method).

In the period from 2012 to 2016 according
to the technical specification from Rosatom
(TVEL) for upper magnetic support of gas
centrifuges GC 9 plus and GC 11, the com-
pany specialists developed fundamentally

new magnetic systems with curvilinear tex-
ture that allowed to replace sintered NdFeB
magnets with anisotropic bonded magnets,
thereby reducing the cost of the magnetic
system threefold. The test batch of 2 600 sys-
tems successfully passed a one-year test
in the product.

ERGA has 5 registered trademarks, 26 patents
for invention, a license to perform space ac-
tivities, as well as all the necessary regulat-
ing production certificates: ISO 9001-2008,
certificates of conformity with GOST R Cer-
tification System, permit to use, sanitary ep-
idemiological inspection reports, certificate
of conformity with Technical Regulations of
the Customs Union.

Research and Production Company ERGA is
the accredited supplier of permanent magnets
and bonded magnets to Federal corporation
ROSCOSMOS, a member of the federal pro-
ject to create high-speed generators with maxi-
mum rotational speed of 60.000 rpm with pow-
er up to 260 kW, a member of “SKOLKOVO”
Project.

ERGA together with NPO “Gidroenergos-
petsstroy” have developed a wave energy
complex (http://gespecstroy.spb.ru/), a pro-
totype of which is being tested at the Black
Sea in the city of Gelendzhik on the territo-
ry of the Institute of Oceanology named after
Shirshov P.P.

Permanent magnets and equipment manu-
factured by ERGA have found application
in many industries. The Company products
are in high demand in aerospace, defense,
mining and processing, oil and gas refining,
machine-building, metallurgy and food indus-
tries.
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