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Tema: OT3bIB Ha aBTOpaepepat aucceprauru Kapacepa 10.B.

OT3bIB

Ha aBTopedepat aucceptauuu Kapacépa HOpus Bnagumuposnua «Pa3paboTtka
KOHCTPYKLMH M TEXHOJNOTHM H3roToBAcHHA NbTi CBEpXNPOBOJAHHKOB C HH3KHMH
MOTEPAMHU 171 OBICTPOLUKIUPYIOIIHMX CBEPXIPOBOAAIMX MarHUTOB YCKOPHUTEBHOM
TEXHHKH», IIPEJICTABIICHHON Ha COMCKAaHHE YUSHOH CTENEeHH KaHIUAAaTa TEXHHYECKHX
Hayk no cneuuansHocTd 05.16.01 — «MertajuioBeneHue u TepMudeckas o6paboTka
METAJINIOB U CILUIaBOBY.

CBepxmnpoBOJHHKM Ha OCHOBe crulaBa HHoOMil-turan (NbTi) asnsmotes
OCHOBHBIM  MATEpHAJIOM [N H3TOTOBJCHUS  CBEPXIPOBOJAMIMX  MATHHTOB
YCKOpUTENEeH H CHHXPOTPOHOB, MOCKOJBKY MO3BOJAKT AOCTUYL ONTHMAJIBLHOIO
COOTHOLIECHUA LIEHBI U TpeOyeMBIX XapaKTEPUCTHK.

Ucnonp3yeMble B pa3HBIX NPOEKTaX MAaTepHaIbl JOJDKHBI COOTBETCTBOBATH
WHIUBHOYyalsHOMY HabOpY 3aflaHHBIX XapakKTEPUCTUK. B CBA3M c 3THUM B Havaie
OOJBIIMHCTBA HOBHIX IIPOEKTOB, TakKUX Kak cuHXpoTtpoHbl SIS 100 u SIS 300
Esponelickoro yckoputensHoro kommiekca FAIR, He06X01MMO IPOBECTH KOMILIEKC
HaY4YHO-HCCICJOBATENbCKUX MEPONPHATUH AN pa3paboTKH KOHCTPYKIIHH M
TEXHOJIOTUH IOJIyYEHHS MaTEPHAIIOB C 3aJJaHHBIMU XapaKTEPUCTHKAMH.

B kayecTBe OJHOr0 M3 IJIABHBEIX JOCTOMHCTB AaHHOH paboTel cnegyer
0003Ha4YUTh ee MaclUTabHOCTh, TaK KaxK IpeJICTABIECHHBIE PE3YJILTATHI NMOCBALICHEI
HCCIEAOBAaHHMIO M ONMTHMH3ALMK MpOLEcca MONYYEHH, KAK UCXOAHBIX MaTEpHAJIOB
(mpytkn u3 cBepxnpoBoasumero NbTi cmnaBa, HuoOMeBbIH Oapeep, MaTepuan
MaTpuLbl), TaK U KOHe4HOro npoxykra — NbTi crpenga. Takum obpaszom, paborta
npeactaBiser  coO0OH  3aBEpUWIEHHOE  MCCHCAOBAHME,  [IpejlIecTBYIOLIEe
IPOMBILJIEHHOMY  BBIIIYCKY TaKOTO BBICOKOTEXHOJNIOTHYHOTO TPOAYKTA, Kak



MHOTOBOJIOKOHHBIN CBEPXIIPOBOAHHK Ha OCHOBE ciLiaBa NbTi B KoMOMHHPOBaHHOIH
Cuw/Cu-0,5 Mn matpure ¢ auaMeTpoM BoJIokHa MeHee 3,5 MxM. HeManoBaxHO U TO,
YTO ABTOPY YAANOCh JOCTHYL HEOOXOAUMBIX Juid npoekta FAIR akcrmyaTanmoHHBIX
XapaKTepUCTHK.

K Hepocratky HacTosmmiedfi paGoTBI MOXHO OTHECTH  OTCYTCTBHE
XapaKTEPUCTHK UCIBITaHUH pa3pabOTaHHOrO CBEPXNPOBOAHUKA B (JOPME KOHEUHOTO
TOKOHECYIIETO 3IE€MEHTa, HanpuMep, Kabejls UK NpoBOAHUKA B 060JI0UKE, KOTOPHIH
OyJeT HCTIONB30BAThCSA HEMOCPEACTBEHHO /IS M3TOTOBICHUS MATHHUTOB.

YKa3saHHOE 3aMeyaHue He CHIDKAaeT oOwweH LEHHOCTH paboThl, KOTOpas
MPEACTAaBAACT COOOH 3aKOHYEHHOE HMCClieqoBaHMe M 00ajaeT HECOMHEHHOM
MpaKkTH4eCKko# 3HauuMocThio. PaboTa ynosnersopser tpeGosannsam BAK, a ce aBTop
Kapacés 10.B. sacmyxuBaeT NpUCYKAEHHS €My CTENEHH KaHAUIATA TEXHUYECKHX
Hayk no cneunansbHoctd 05.16.01 — «MerauioseeHue u TepMudeckas o6paboTka
METAJIJIOB U CIUIaBOBY,

C yBaxkenueM,
Bnagumup Tponsa
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To whom it may concern

Date: 11 June 2021
Subject: Reference letter for Mr Karasev’s PhD thesis abstract

Dear Sirs,

I am writing this reference letter at the request of Mr Karasev Yury
Vladimirovich in order to support the abstract of his thesis “Development of the
design and manufacturing process of NbTi low-loss superconductors for fast-
cycling superconducting accelerator magnets” submitted for the degree of Doctor
of Philosophy (specialty 05.16.01 — Metal science and heat-treatment of metals
and alloys)

The NbT1 based superconductor is the primary material for manufacturing of
superconducting magnets for accelerators and synchrotrons application. Use of
NbTi superconductors allows to achieve the optimal cost/performance ratio.

Materials used for different projects and purposes should meet particular sets
of specified parameters. That is why the majority of new projects require a
preliminary research and development phase in order to obtain design and process
suitable for the purpose. The synchrotrons SIS 100 and SIS 300 constructed in the
framework of the European Accelerating Complex FAIR are not exceptions.

One of the main advantages of the thesis reviewed, which has to be
highlighted, is its notably wide scope. The results of this research cover
manufacturing processes, structure and performances of raw materials such as
NbTi rods, sheets of Nb diffusion barrier and resistive matrix material, as well as
of the NbTi superconducting wire itself. Thus, the work reviewed is a complete
and well documented study, which is preceding the industrial manufacturing of
such a high-tech product as a multifilament NbTi superconducting strand with the
filaments smaller than 3.5 um in diameter and distributed in the composed Cu/Cu-



Mn (0.5% of Mn) matrix. It is also important to notice that the author managed to
achieve the material performances required for the FAIR project.

The only flaw of the present work is a lack of experimental data obtained on a

full-size cable or conductor sample, i.e. the material that will be used to wind the
magnets themselves.
This comment mentioned above does not really devaluate the work complete
already as it is a mature study and its applied value is not questioned. Therefore I
conclude that the work meets the criteria for the PhD thesis set up by the Higher
Attestation Commission and the author, Karasev Y.V., deserves the degree of the
Doctor of Philosophy (Specialization 05.16.01 — Metal science and heat-treatment
of metals and alloys).

Yours sincerely,
Vladimir Tronza
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