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MHOFOBOHOKOHHMII CBepXHpOBO.zwHIc Ha ocHoBe cnnaBa NbTi B KoM6urrnposauHon
Cu/Cu-0,5 Mn MaTpHue C JulaMeTpoM so.rloEdHa rvlcHcc 3,5 MKM. HeManoBaKHo H TO,

qTo aiopy yjianoc aOCTFIHh neo6xornirvmix .LIJTh npoerca FAIR 3KcnMyaTaIjIlOHHLIx

xapakTepllcymc.

K HC40CTTK HacToslnjeH pa6OTbI MOA{HO OTFICCTI4 OTCTCTBH

xapalcTeplicnuc J?IcImlTarn?rn pa3pa6oTaHFloro CBPXHP0BO4WHK B 4JopMe KOHeqHOFO

oxoecywero aneMewra, HanpuMep, ica6enn unit HOBO4HWC B o6onoqicc, K0TObIH

6yjeT HdHonb3oBamcM Henocpe.IJCTBCHFIO HH H3F0T0BMeHWI Marul-IToB.

Yra3aHHoe 3aMeHaHhle He cHIlMcaeT o6nieii LIHH0CTH paöomi. KoTopaM

HC1CTBHSCT co6oil aicoqeHnoe Hccne2oBaHne it o6ia,uaei uecoein-ioui
HpaKTHeCKoH 3HaqHMocTMo. Pa6OTa yLIOBMeTBOpSICT TpeGoBal-lliaM BAK, a cc 3.BTOp
KapacëB 1O.B. aciywnaei flHC)IçRHhIfl ey cTeneHu KaH4ngaTa TexHuiqecidux

HK no Cfl11HJThHOCTH 05.16.01 — xMeTanJ1oBeeHHe H TepMw-IeCKaa O6paGOTIKa
MeTarnIoB H cnnaBoB>>.

C yBa)tceHHcM.

BJla,LwMHp Tpoi-na
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Vladimir Tronza, PhD
Manufacturing and Assembly
Engineer
Ex-vessel Delivery & Assembly
Division ITER Organization
v1adirnir.tronza(diterorg

To whom it may concern

Date: 11 June2021

Subject: Reference letter for Mr Karasev’s PhD thesis abstract

Dear Sirs,

china I am writing this reference letter at the request of Mr Karasev Yury
eu Vladimirovich in order to support the abstract of his thesis “Development of the

india design and manufacturing process of NbTi low-loss superconductors for fast

Japan
cycling superconducting accelerator magnets” submitted for the degree of Doctor
of Philosophy (specialty 05.16.0 1 Metal science and heat-treatment of metals

korea and alloys)
p.

russia The NbTi based superconductor is the primdiS’ 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 perfonnances of raw materials such as
NbTi rods, sheets of Nb difftision 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-
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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

ITER Organization Headquarters

JaRoute de VThon-sur-Verdon
CS 90 046

¶3067 St Paul Lez Durince Cedex- France


