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AHHOTUPOBAHHbIM CMMUCOK IMTepaTypbl 32 HAMMEHOBAHMWA

1 Safaei F., Suratgar A. A., Afshar A., Mirsalim M.

ONTUMM3aLMA XapPaKTEPUCTUK CUCTEMbI TMBPUAHOIO MAarHUTHOIO NOABECA TPAHCNOPTHOIO CPeacTBa C
NCNONb30BaHMEM FreHeTnyYeckoro aaroputma. Characteristics optimization of the Maglev train hybrid
suspension system using genetic algorithm. IEEE Trans. Energy Convers.. 2015. 30, N 3, c. 1163-1170. AHra.

PaccmoTpeHbl BONPOChl ONTUMa/IbHOFO NPOEKTUPOBAHMA KOHCTPYKLUMN TMBPUAHOIO 3/1eKTPOMArHMTHOro
nojaseca Ha NOCTOSIHHbIX MarHMTax TPaHCNOPTHOrO CPeACTBa C CUCTEMOM NeBUTALMU B LLeNAX MUHUMU3ALUK
noTepb MOLLHOCTU. BbiBei€HO HENNMHEHOE COOTHOLLEHME 417 MarHUTHOM CU/bl HA OCHOBE pa3paboTaHHOM
CXeMbl 3aMeLleHMA MarHMTHOM Lenu noaseca ¢ rmbpuaHoi cTpykTypoit. MpeacTtasneHa aHaAUTUYeECKan
OCHOBA, Y4MTbIBaKOLLLAA MAarHUTHbIV NMOTOK paccesHWsA U CBOMCTBa maTepurasnos. MNpeasioxKeH psag
KOHCTPYKTUBHbIX PeLeHU A5 AOCTUKEHUA NMPaAKTUYECKUMX pe3y/ibTaToB. C UCNOIb30BaHMEM FeHETUYECKOTO
aNropuTmMa oNnTMMM3NPOBaHa NOAAEPKMBAIOLWAA CUAa NPU MUHUMM3ALMN NOTepPb MOLWHOCTU. NocpeacTsom 3-
D KOHEeYHO-3/TeMEHTHOIO aHa/IM3a YCTaHOB/IeHa AOCTOBEPHOCTb PEe3y/1bTaToB, MOJIYYEHHbIX HA OCHOBE
peann3oBaHHOM MoAenn, NPoAEMOHCTPUPOBAHbI MpenMyLLecTsa nocaegHen. NokasaHo, YTo Npeasaraemoe
TeXHUYecKoe pelleHne No3BoAeT YBeANYUTb MarHUTHYIO CUAY MPU 3HAUYUTENBHOM COKpaLLeHUN NoTepb
MOLHOCTH NO CPaBHEHUIO C TPAANUNOHHbIMU SNEKTPOMATHUTHbIMU U PaHee CO34aHHbIMWN FM6pM,quIMM
KOHCTPYKLUMAMW.

Py6pukn: 45.53.37; 451.53.37.29.35.31
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2 Zhou Dajin, Cui Chenyu, Zhao Lifeng, Zhang Yong, Wang Xiging, Zhao Yong

CTabunbHOCTb 3HAYEHWUI YNPABAAIOLLEN CUJTbI B /IEKTPOMArHUTHOM NOZBECE C UCMO/Ib30BaHNEM
BbICOKOTEMMNEPATYPHbIX CBEPXMPOBOAHUKOB B CTaTUHECKOM M AMHAMMYECKOM pexrmnmax. Static and dynamic
stability of the guidance force in a side-suspended HTS maglev system. Supercond. Sci. and Technol.. 2017. 30,
N 2, c. 025019. AHrn.

MpoaHann3npoBaHbl BbINOJIHEHHbIE TEOPETUYECKME N IKCMEPUMEHTAIbHbIE UCCNEe0BaHNA CUbI,
OeNCTBYIOLLEN B YCTPOMCTBE 3N1EKTPOMArHUTHOro noaseca (YIMI) ¢ cBepxnpoBoasLLEl CUCTEMDI,
MCNO/Ib3YIOLLEN BbICOKOTEMNEPATYPHbIE CBEPXNPOBOAHMKOBbIE NpoBoaa (CM) Ha ocHose coeanHeHma YBCO.
lMoKa3aHo, YTO B pacCMaTpMBaeMoOM cMCTeEME AENCTBYIOT ABa BUAA HANPaBAAIOLMX CUJI, HA BEJIMYUHY KOTOPbIX
OKa3blBaeT BAUAHME pa3mep 3a30pa B YIUIM u pazmeweHme ClM 0OTHOCUTENBHO LLEHTPAIbHOM OCK 3TOrO
ycTporcTea. DYHKUMOHUPOBAHME ONTUMMU3UPOBAHHON CTPYKTYPbl AAHHOW CBEPXMPOBOAALLEN CUCTEMDI
NPOBEPEHO 3KCNEPUMEHTANIbHO MPU UCMbITAaHUW MexaHn3Ma ¢ YIMI1 B CTaTUYECKOM peXMME U NPU ero
OBUMKEHUM C IMHENHOMN CKOPOCTbio 102 KM/4 Mo KpYroBoi TPaeKTopmm AMameTpom 6,5 m.

Py6puku: 45.31.31; 451.31.31.27.33
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3 Deng Z., Zhang W., Zheng J., Ren Y., Jiang D., Zheng X., Zhang J., Gao P., Lin Q., Song B., Deng C.

KonbueBas sKCnepumMeHTanbHaA IMHUA MarHUTHOM IEBUTALLMM HA BbICOKOTEMNEPATYPHbIX
CBEPXMNPOBOAHMKAX, COOpYyKeHHas B YaHay, Kutan. A High-Temperature Superconducting Maglev Ring Test
Line Developed in Chengdu, China. IEEE Trans. Appl. Supercond.. 2016. 26, N 6. AHrA.

B 2013 r 8 YaHay (KuTait) bblna nocTpoeHa aKcnepmMmeHTanbHas KonbLieBaa AMHUA (A1MHON 45 M) C MarHUTHOM
NieBUTaLMEN Ha BbICOKOTEMNEPATYPHbIX CBEPXMPOBOAHMKAX. TPAaHCNOPTHOE CPEACTBO Ha MAarHUTHOW NoAyLLKe
(anmnHoOM 2,2 M, WinpuHoit 1,1 m, npu BbicoTe feBuTaumnmn 10-20 mm) paspaboTaHo Ana 04HOr0 Naccaxkmpa.
Hanpagnatowan NoCTOAHHbIX MarHuToB (Npu anvHe 45 m v wupuHe Koneun 0,77 m) nmeeT GopMy perc-Tpeka ¢
paanycom KpusmsHbl 6 M. [IBUXKEHME peanin3yeTcs IMHENHbIM aCUHXPOHHbIM ABUraTeleM C MaKCMMasbHOM
CKOpPOCTbIo 50 KM/UY. JIUHENHbIV ABUraTeNlb COCTOUT U3 YeTbipex MHAYKTOPOB, YCTaHOBNEHHbIX B cepeanHe
CABOEHHbIX HAMPABAAIOLMX AN NOCTOAHHbIX MarHUToB. O6Lwas ganHa cocTasnset 3 M. OCHOBHOe BHUMaHUe B
CcMCTEME TPaHCMOPTHbIX CPEACTB Ha MarHUTHOM NOAYLWKE BTOPOro NOKONEHUSA yAeNeHO CTOUMOCTHbIM
XapaKTepucTnkam n GpyHKumMmn 6ecnpoBogHOro MHOronapameTpmuyeckoro 60pToBoro MOHUTOPUHrA.
Harpy3ouHas cnocobHOCTb NPU 0AHOM M TOM 3Ke YPOBHE TOKa AocTuraeTca npu 6o0s1ee HU3KOM CTOMMOCTHU U
MEeHbLUEM NOMNepPeYHOM CEYEHUWN 30HbI HaNpaBaAoWmMX, paBHom Bcero 3000 mm2. [leTasibHO PacCMOTPEHbI
3N1eMEHTbI U y3/1bl CUCTEMbI, NPEeACTaB/eHbl Pe3y/bTaTbl UCMbITAHWUIA.

Py6pukn: 45.53.37; 451.53.37.29.35.31
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4 Zheng Jun, Zheng Botian, He Dabo, Sun Ruixue, Deng Zigang, Xu Xun, Dou Shixue

MarHuTHbIE N NEBUTALMOHHbIE XapPaKTEPUCTUKM 06 BEMHbIX BbICOKOTEMIEPATYPHbIX CBEPXMPOBOAALLMX
MarHMTOB HaZ HanpPaBAAIOLLEN NOBEPXHOCTLIO NOCTOAHHOIO MarHuTa. Magnetic and levitation characteristics
of bulk high-temperature superconducting magnets above a permanent magnet guideway. Supercond. Sci. and
Technol.. 2016. 29, N 9, c. 095009. AHra.

Due to the large levitation force or the large guidance force of bulk high-temperature superconducting
magnets (BHTSMs) above a permanent magnet guideway (PMG), it is reasonable to employ pre-magnetized
BHTSMs to replace applied-magnetic-field-cooled superconductors in a maglev system. There are two
combination modes between the BHTSM and the PMG, distinguished by the different directions of the
magnetization. One is the S-S pole mode, and the other is the S-N pole mode combined with a unimodal PMG
segment. A multi-point magnetic field measurement platform was employed to acquire the magnetic field
signals of the BHTSM surface in real time during the pre-magnetization process and the re-magnetization
process. Subsequently, three experimental aspects of levitation, including the vertical movement due to the
levitation force, the lateral movement due to the guidance force, and the force relaxation with time, were
explored above the PMG segment. Moreover, finite element modeling by COMSOL Multiphysics has been
performed to simulate the different induced currents and the potentially different temperature rises with
different modes inside the BHTSM. It was found that the S-S pole mode produced higher induced current
density and a higher temperature rise inside the BHTSM, which might escalate its lateral instability above the
PMG. The S-N pole mode exhibits the opposite characteristics. In general, this work is instructive for
understanding and connecting the magnetic flux, the inner current density, the levitation behavior, and the
temperature rise of BHTSMs employed in a maglev system

Pybpuku: 29.19.29; 291.19.29.18.40.38.04
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5 Yildizer Irfan, Cansiz Ahmet, Ozturk Kemal

OnNTUMM3aUMA CUN NeBUTALMU U HaBeAEeHUs B CBEPXNPOBOAALLEN CUCTeMe MarHMTHoro nogseca. Optimization
of levitation and guidance forces in a superconducting Maglev system. Cryogenics. 2016. 78, c. 57-65. AHrA.

Optimization of the levitation for superconducting Maglev systems requires effective use of vertical and
guidance forces during the operation. In this respect the levitation and guidance forces in terms of various
permanent magnet array configurations are analyzed. The arrangements of permanent magnet arrays
interacting with the superconductor are configured for the purpose of increasing the magnetic flux density.
According to configurations, modeling the interaction forces between the permanent magnet and the
superconductor are established in terms of the frozen image model. The model is complemented with the
analytical calculations and provides a reasonable agreement with the experiments. The agreement of the
analytical calculation associated with the frozen image model indicates a strong case to establish an
optimization, in which provides preliminary analysis before constructing more complex Maglev system.

Pybpuku: 29.19.29; 291.19.29.46.48.30

2017-04 FI117 64, BUHUNTH

6 Wang Bo, Zheng Jun, Si Shuaishuai, Qian Nan, Li Haitao, Li Jipeng, Deng Zigang

XapaKTepUCTUKU AMHAMUYECKOTo OTK/IMKA BbICOKOTEMNEPATYPHOM CBEPXNPOBOAALLEN CUCTEMbI MAarHUTHOIO
noageca npn 60OKOBOM HeLEeHTpaibHOM MoJioxKeHun. Dynamic response characteristics of the high-
temperature superconducting maglev system under lateral eccentric distance. Cryogenics. 2016. 77, c. 1-7.
AHrA.

Off-centre operation of high-temperature superconducting (HTS) maglev systems caused by inevitable
conditions such as the misregistration of vehicle, crosswind and curve negotiation, may change the distribution
of the trapped flux in the HTS bulks and the magnetic interaction between HTS bulks and the PMG. It impacts
on the performance of HTS maglev, and more seriously makes the maglev vehicle overturned. Therefore,
understanding the performance of the HTS maglev in off-center operation is very important. The dynamic
response characteristics of a cryostat with twenty-four onboard YBaCuO superconductor bulks were
experimentally investigated at different eccentric distances under loads before the initial FC process.
Parameters such as vibration accelerations, displacement, natural frequency and dynamic stiffness were
acquired and analyzed via the B&K vibration analyzer and laser displacement sensors. Results suggest that the
natural frequency and dynamic stiffness of the maglev vehicle would be obviously reduced with the eccentric
distance, posing negative effects on the stability of HTS maglev.

Py6pukun: 29.19.29; 291.19.29.46.48.30
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7 LiY.J, Dai Q., Zhang Y., Wang H., Chen Z., Sun R. X., Zheng J., Deng C. Y., Deng Z. G.

KOHCTPYKLMA M aHAaNN3 S3NEKTPOMArHMTHOro OTBOPOTA A1 CBEPXMPOBOAALLEN CUCTEMbI MarHUTHOTO NOABECa.
Design and analysis of an electromagnetic turnout for the superconducting Maglev system. Physica. C. 2016.
528, c. 84-89. AHrn.

Turnout is a crucial track junction device of the ground rail transportation system. For high temperature
superconducting (HTS) Maglev system, the permanent magnet guideway (PMG) makes the strong magnetic



force existing between rail segments, which may cause moving difficulties and increase the operation cost
when switching a PMG. A non-mechanical 'Y' shaped Halbach-type electromagnetic turnout was proposed. By
replacing the PMs with electromagnets, the turnout can guide the maglev vehicle running into another PMG
by simply controlling the current direction of electromagnets. The material and structure parameters of the
electromagnets were optimized by simulation. The results show that the optimized electromagnet can keep
the magnetic field above it as strong as the PMs', meanwhile feasible for design and manufacture. This work
provides valuable references for the future design in non-mechanical PMG turnout.

Pybpuku: 29.19.29; 291.19.29.46.48.30
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8 Ye Chang-Qing, Ma Guang-Tong, Liu Kun, Wang Jia-Su

HabntogeHue pacnpeaeneHuii noas, Toka v CuUa B ONTUMU3NPOBAHHOM CBEPXMPOBOAALLEN CUCTEME NEBUTALMM
C TpaHcAAUMOHHOM cummeTpueit. Observation of the field, current and force distributions in an optimized
superconducting levitation with translational symmetry. J. Low Temp. Phys.. 2017. 186, N 1-2, c. 106-120.
Bubn. 26. AHrn.

The superconducting levitation realized by immersing the high-temperature superconductors (HTSs) into
nonuniform magnetic field is deemed promising in a wide range of industrial applications such as maglev
transportation and kinetic energy storage. Using a well-established electromagnetic model to mathematically
describe the HTS, the authors have developed an efficient scheme that is capable of intelligently and globally
optimizing the permanent magnet guideway (PMG) with single or multiple HTSs levitated above for the maglev
transportation applications. With maximizing the levitation force as the principal objective, they optimized the
dimensional of a Halbachderived PMG to observe how the field, current and force distribute inside the HTSs
when the optimized situation is achieved. Using a pristine PMG as a reference, they have analyzed the critical
issues for enhancing the levitation force through comparing the field, current and force distributions between
the optimized and pristine PMGs. It was also found that the optimized dimensions of the PMG are highly
dependent upon the levitated HTS. Moreover, the guidance force is not always contradictory to the levitation
force and may also be enhanced when the levitation force is prescribed to be the principle objective,
depending on the configuration of levitation system and lateral displacement

Pybpuku: 29.19.29; 291.19.29.18.40.38.04
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9 Deng Zigang, Qian Nan, Che Tong, Jin Liwei, Si Shuaishuai, Zhang Ya, Zheng Jun

MoapobHoe cpaBHEHWE XapPaKTEPUCTUK NeBUTALUMM 06 bEMHbIX KOHCTPYKLMI M3 YBaCuO Hag asymsa
pPas/IMYHbIMM TUNAMK MArHUTHbIX Hanpasaaowmx. Comprehensive comparison of the levitation performance
of bulk YBaCuO arrays above two different types of magnetic guideways. J. Magn. and Magn. Mater.. 2016.
420, c. 171-176. Anrn.

The permanent magnet guideway (PMG) is an important part of high temperature superconducting (HTS)
maglev systems. So far, two types of PMG, the normal PMG and Halbach-type PMG, are widely applied in
present maglev transportation systems. In this paper, the levitation performance of high temperature
superconductor bulks above the two PMGs was synthetically compared. Both static levitation performance
and dynamic response characteristics were investigated. Benefiting from the reasonable magnetic field



distribution, the Halbach-type PMG is able to gain larger levitation force, greater levitation force decay during
the same relaxation time, bigger resonance frequency and dynamic stiffness for the bulk superconductor
levitation unit compared with the normal PMG. Another finding is that the Halbach-type PMG is not sensitive
to the levitation performance of the bulk levitation unit with different arrays. These results are helpful for the
practical application of HTS maglev systems.

Pybpuku: 29.19.29; 291.19.29.46.48.30
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10 Okubo T., Ueda N., Ohashi S.

MeToa, 3G PEKTUBHOIO KOHTPOA CUCTEMbI aKTUBHOTO ralleHNA MHOFOHANPaBAEHHbIX KoebaHuit gns
CBEPXNPOBOAALLEN MarHUTHO-/IEBUTUPYIOLLLEN KapeTKu. Effective control method of the active damper system
against the multidirectional vibration in the superconducting magnetically levitated bogie. IEEE Trans. Appl.
Supercond.. 2016. 26, N 4. AHra.

Numerical analysis of the superconducting magnetically levitated bogie (JR Maglev) has been studied. In this
system, electrodynamic suspension with the null-flux configuration is applied to keep the levitation and
guidance position of the train without gap control. However, the damping factor of the system is little. The
active damper coil is introduced to increase the damping factor. It has a large effect on reducing the vertical
vibration. However, when the vertical vibration and pitching motion occur simultaneously, it does not control
the vibration perfectly. The control method of the active damper coil is studied. The improved switching
function (combined switching) that has an effect on the multidirectional vibration is modeled. Running
simulation when the bogie passes the guideway displacement has been undertaken. The active damper that is
controlled by the combined switching decreases the multidirectional vibration.

Pybpuku: 29.19.29; 291.19.29.46.48.30
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11 Zheng B., Zheng J., Si S., Sun R., Qian N., Deng Z.

Mpu3Haku nesutaumm o6bvemos YBCO B yC/10BUAX CBEPXOXNAXKAEHUS B cpese HU3KOro AaBneHus. Levitation
performance of YBCO bulks in supercooling condition under a low-pressure environment. IEEE Trans. Appl.
Supercond.. 2017. 27, N 4. AHrn.

Taking the influence of low pressure on levitation performance of high temperature superconducting (HTS)
maglev into account, the authors established a simple super-cooling platform based on pumping method to
study the levitation performance of YBCO bulks above the Halbach permanent magnet guideway (PMG) under
different pressure conditions. Through measuring the temperature of liquid nitrogen (LN2) during the
decreasing process of pressure, it is known that the LN 2 would turn into a super-cooling state as the pressure
reduction. Measurements of the levitation force versus vertical motion and the force relaxation were
performed both in case of zero-field-cooling (ZFC) and field-cooling (FC). The experimental result showing that
the decreasing pressure is beneficial to improve the levitation performance of HTS bulks, and the maximum
force increase up to 23.5% and 22.1% were realized in ZFC and FC compared with the atmospheric pressure,
respectively. Moreover, the low pressure could also reduce the hysteresis loop area and restrain the relaxation
decay of levitation force. These results imply that, the low pressure environment in evacuated tube will be
beneficial to the levitation performance of HTS maglev system.



Pybpuku: 29.19.29; 291.19.29.18.40.38.04
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12 Mizuno K., Sugino M., Tanaka M., Ogata M.

JKcnepumeHTanbHoe nsrotosneHme mariuta REBCO peanbHoOro macwtaba, paccyMTaHHOro Ha NPUMeHEeHWe B
cuMcTemax marHutHoro noggeca. Experimental production of a real-scale REBCO magnet aimed at its
application to maglev. IEEE Trans. Appl. Supercond.. 2017. 27, N 4. AHrn.

The authors fabricated a REBCO magnet that demonstrates a magnetomotive force of 700 kA above 30 K. This
magnet is comparable to the low temperature superconducting on-board magnet of the maglev with respect
to coil size (racetrack-shaped, 1070 mm wide, 500 mm high) and magnetomotive force. The REBCO magnet
does not have a radiation shield and is cooled by a single-stage Gifford-McMahon cryocooler. A 6-mm-wide
coated conductor (SuperPower Inc. SCS6050-AP) is used for the coil winding. The number of turns and the wire
length are 2800 and approximately 7600 m, respectively. In this coil fabrication, the authors utilized
thermoplastic resin instead of epoxy impregnation. The REBCO magnet was excited at 35K, and a
magnetomotive force of 700 kA was successfully achieved. In addition, a magnetomotive force of 750 kA was
also achieved at 32 K.

Py6puku: 29.19.29; 291.19.29.18.40.38.04
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13 Qian N., Zheng J., Lei W., Wang B., LiJ., Ren Y., Deng Z.

XapaKTepUCTUKKN guHammnyeckux konebaHmin BTCI cuctem nesutaumm, paboTatowmx Ha HanpPaBAAOLLMX
JNIMHMAX NPOBEPKM MOCTOAHHOrO MarHuTa. Dynamic vibration characteristics of HTS levitation systems operating
on a permanent magnet guideway test line. IEEE Trans. Appl. Supercond.. 2017. 27, N 4. AHrn.

With the development of high temperature superconducting (HTS) maglev stepping in a key period of test line
applications, the test and analysis of the dynamic operation parameters become more and more crucial. In this
paper, the dynamic operating characteristics of single-cryostat and multicryostat levitation systems were
comparatively studied on a 45-m-long permanent magnet guideway test line with different working
conditions. Vibration acceleration signals of three levitation systems (a single cryostat, a bogie with two
cryostats, and a car with four cryostats) were measured in the running experiments. The vibration
characteristics were analyzed in both time domain and frequency domain. Results show that the multicryostat
levitation system has better dynamic performance of stiffness than those of the single-cryostat system. The
experimental data also indicates a positive correlation between the stability of the HTS maglev vehicle and the
number of the cryostat. This work is helpful to understand the essential characteristics of HTS maglev vehicle
system, and will be beneficial to the future design.

Py6puku: 29.19.29; 291.19.29.18.40.38.04
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14 ChungY.D., Lee C. Y., Kim D. W., Kang H., Park Y. G., Yoon Y. S.



KoHuenTyanbHaa KOHCTPYKLUMA 1 paboune XapaKTePUCTUKM MHOTOPE30HAHCHbIX aHTeHH B 6ecnpoBoaHOM
cucTeme NOTpebaEHMA SNEKTPOIHEPIMM NOe3aa Ha CBEPXMPOBOAALLEN MarHUTHON noaBsecke. Conceptual
design and operating characteristics of multi-resonance antennas in the wireless power charging system for
superconducting MAGLEV train. IEEE Trans. Appl. Supercond.. 2017. 27, N 4. AHrA.

Recently super high-speed magnetic levitation (MAGLEV) using high-temperature superconducting (HTS)
magnet has been expected as next-generation transportation since superconducting magnet can keep mighty
levitation force. The superconducting magnet at MAGLEV train should be continually charged with high power
in order to keep stronger and stable levitation force. Practically, since conventional power supply unit should
be attached to HTS magnet in the MAGLEV, a large thermal loss is indispensably caused by power transfer
wires and joints, those have been one of essential obstacles in the superconducting MAGLEV train. As the
wireless power transfer (WPT) technology based on strongly resonance-coupled method realizes large power
charging without any wires through the air, there are advantages compared with the wired counterparts, such
as convenient, safety, and fearless transmission of power. From this reason, the WPT systems have started to
be applied to the wireless charging for various power applications, such as transportations (train, underwater
ship, electric vehicle). However, it has obstacles to commercialize, such as delivery distance and efficiency. To
solve the problems, authors proposed the technical fusion using HTS resonance coil in the WPT system since
the superconducting wire has merits a larger current density and higher Q -value than normal conducting wire.
In this study, authors described the conceptual design of HTS receiver (Rx) coil with multi-copper antenna (Tx)
coils. The priority characteristics of moving HTS receivers under multi-copper Tx coils are compared with and
various copper Rx coils with radio frequency power of 370 kHz below 300 W.

Pybpuku: 29.19.29; 291.19.29.18.40.38.04
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15 Werfel F. N., Floegel-Delor U., Rothfeld R., Riedel T., Schirrmeister P., Koenig R., Kantarbar V.

BAnAHWE HU3KMX TEMNEPATYP U CBEPXNPOBOAALMX KOMNOHEHT ans BTCM npnbopos MmarHMTHOM neBUTaLLUN.
Impact of cryogenics and superconducting components for HTS magnetic levitation devices. IEEE Trans. Appl.
Supercond.. 2017. 27, N 4. AHrn.

Practical REBCO bulk superconductor-based components and devices as rotational and linear magnetic
bearings are well understood. A high-stiffness high temperature superconductor (HTS) magnetic bearing with
0.1 mm low-hysteresis is demonstrated for narrow-gap operation. Linear magnetic bearings up to 10-ton load
have been successfully implemented in linear Maglev trains under real outside conditions. The REBCO bulk-
based magnetic levitated (Maglev) trains are proposed for urban and low-speed transport concepts. On the
contrary, high-mobile, lightweight, and flexible HTS bulk components are developed under the extreme and
safe conditions of manned spaceflight for astronomy and space application. YBCO bulk proton irradiation tests
for space application are presented. In the International Space Station (ISS), the interaction of the earth
magnetic field with a perfect fast-moving diamagnet within a project called Magvector/MFX is measured and
investigated. The authors compare an anticipated model with space experiments performed in the last two
years in the ISS. The paper will summarize recent progress in this field, and present how cryogenic and HTS
component design can positively impact levitation and screening performance. Properties of cryogenic
systems and devices of mobile applications in their complexity and required robustness will be compared to
stationary HTS systems, and the effect of different cooling options has to been considered.

Py6pukun: 29.19.29; 291.19.29.22.16.04
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16 Huang Huan, Zheng Jun, Qian Nan, Che Tong, Zheng Botian, Jin Liwei, Deng Zigang

MarHuTHbIe CMrHabl OT 06 BEMHOTO BbICOKOTEMMNEPATYPHOIO CBEPXNPOBOAHMKA B TeYeHMe npoL.ecca
M3MepeHun NeBUTaUMOHHOM cunbl. Magnetic signals of high-temperature superconductor bulk during the
levitation force measurement process. J. Low Temp. Phys.. 2017. 187, N 3-4, c. 287-297. bubn. 16. AHrna.

In order to study the commonly neglected magnetic field information in the course of levitation force
measurement process in a superconducting maglev system, a multipoint magnetic field measurement
platform was employed to acquire magnetic signals of a bulk high-Tc superconductor on both the top and the
bottom surface. Working conditions including field cooling (FC) and zero field cooling were investigated for
these vertical down and up motions above a permanent magnet guideway performed on a HTS maglev
measurement system. The authors have discussed the magnetic flux variation process based on the Bean
model. A magnetic hysteresis effect similar to the levitation force hysteresis loop of the bulk superconductor
was displayed and analyzed in this paper. What is more valuable, there exists some available magnetic flux on
the top surface of the bulk superconductor, and the proportion is as high as 62.42% in the FC condition, which
provides an experimental hint to design the superconductor bulk and the applied field for practical use in a
more efficient way. In particular, this work reveals real-time magnetic flux variation of the bulk
superconductor in the levitation application, which is the other important information in contrast to the
macroscopic levitation and guidance force investigations in previous studies, and it enriches the existing
research methods. The results are significant for understanding the magnetic characteristic of
superconductors, and they can contribute to optimize the present HTS maglev system design

Py6punkun: 29.19.29; 291.19.29.46.48.30
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17 Qiu D.,, WuW.,PanY., XuS., ZhangZ. M., LiZ. L., LiZ. Y., Wang Y., Wang L., Zhao Y., Zhang Z. W., Yang
P.,Hong Z., Jin Z.

JKcnepMMeHTabHbIA M YNCNEHHbIA aHaM3 CTabUAbHOCTM MarHUTHOTO NO/A KaTyLKW NOCTOAHHOrO TOKa,
nsrotoeneHHoi ns BTCIM npoBoagHUKOB B 06on04Ke. Experiment and numerical analysis on magnetic field
stability of persistent current mode coil made of HTS-coated conductors. IEEE Trans. Appl. Supercond.. 2017.
27, N 4. AHrn.

High-temperature superconducting (HTS) coils made of coated conductors that can operate in persistent
current mode (PCM) are regarded to be promising in MRI/nuclear magnetic resonance and Maglev system.
The temporal stability of the magnetic field trapped by the PCM coil is a key issue, which significantly
determines the imaging quality of MRI and dynamic behavior of Maglev. This study focuses on the temporal
stability of the trapped magnetic field in the double-slit HTS PCM coil, which is magnetized by a field cooling
(FC) method at 77 K. The magnetic field decay behavior under different initial fields and FC ramp rates are
systematically studied. The experiment results indicate that higher initially trapped field will lead to faster
decay, but if the initially trapped field is lower than a certain value, this trend is no longer obvious. The FC
ramp rate has a little impact on the field decay. Finally, a numerical model based on R-L circuit and E-J
equation is established to fit the decay process. It is found that if the operating current is lower than 60% of
the coil critical current, good temporal stability could be achieved. Another long-term experiment is performed
that a stability of 8.1 ppm/h is achieved after 19 days' decay.

Pybpuku: 29.19.29; 291.19.29.46.48.04.26
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18 Lei Wuyang, Qian Nan, Zheng Jun, Huang Huan, Zhang Ya, Deng Zigang

KoHCTpYKUMA MarHUTHOro NPodUAMPOBaHNS AN HANpPaBAAOLLEN NOCTOAHHOIO MarHmTa Xanbaxa gns
BbICOKOTEMMNEPATyPHOM CBEPXNPOBOAALLEN CUCTEMbI MAarHUTHOro nogseca. Magnetic superelevation design of
Halbach permanent magnet guideway for high-temperature superconducting maglev. Physica. C. 2017. 538, c.
1-5. AHrn.

To improve the curve negotiating ability of high-temperature superconducting (HTS) maglev system, a special
structure of magnetic superelevation for double-pole Halbach permanent magnet guideway (PMG) was
designed. The most significant feature of this design is the asymmetrical PMG that forms a slanting magnetic
field without affecting the smoothness of the PMG surface. When HTS maglev vehicle runs through curves
with magnetic superelevation, the vehicle will slant due to asymmetry in magnetic field and the flux-pinning
effect of onboard HTS bulks. At the same time, one component of the levitation force provides a part of the
centripetal force that reduces lateral acceleration of the vehicle and thus enhances its curve negotiating
ability. Furthermore, the slant angle of magnetic superelevation can be adjusted by changing the materials and
the thickness of the added permanent magnets. This magnetic superelevation method, together with
orographic uplift, can be applied to different requirements of PMG designs. Besides, the applicability of this
method would benefit future development of high-speed HTS maglev system.

Py6punkun: 29.19.29; 291.19.29.46.48.30
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19 JinL.,, Zheng J.,, LiH., LiJ., Zhou Z., Zhang Y., Deng Z.

BanaHue gemndepa BUXPEBLIX TOKOB Ha AMHAMMUYECKME KolebaTelbHble XapaKTePUCTUKN
BbICOKOTEMMNEPATYPHOM CBEPXNPOBOAALLEN cMCTEMbI MarHUTHoro noaseca. Effect of eddy current damper on
the dynamic vibration characteristics of high-temperature superconducting maglev system. IEEE Trans. Appl.
Supercond.. 2017. 27, N 3. AHra.

The high-temperature superconducting (HTS) magnetic levitation (maglev) has demonstrated many
advantages such as self-levitation, self-guidance, environment friendliness by using liquid nitrogen, and low
noise. But it has a weakness of low damping, which is not beneficial for the systemic stability and security
when the maglev vehicle is disturbed by external environment such as crosswind and track irregularity. To
enhance the dynamic stability of the HTS maglev system, a simple and effective approach by inserting eddy
current damper (ECD) into the bottom of HTS bulks has been considered. In this paper, the authors
investigated the dynamic effect of ECD on the vibration amplitude and frequency of the HTS maglev system by
introducing different thicknesses copper damper underneath the HTS bulks with different velocities by
measuring the displacement and acceleration signals of an HTS levitator. In theory, the authors analyzed the
effect of ECD on the dynamic stiffness. Experimental results manifest that the additional copper damper can
effectively reduce the vibration amplitude of the HTS levitator, meanwhile it has little influence on the
vibration frequency. The ECD has little effect on dynamic stiffness by theoretical analysis. An optimum
thickness of copper damper to reduce the dynamic vibration is proposed for the HTS maglev system.

Py6puku: 29.19.29; 291.19.29.46.48.30
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20 Zhou D., Cui C., Zhao L., Zhang Y., Wang X., Zhao Y.

YCTOMYMBOCTb ABUKEHMA NPOTOTMNA TPAHCMOPTHOMO CPeACTBA B CUCTEME OMbITHOTO Kosbua ¢ BTCM
MarHuTHbIM nogsecom. Running stability of a prototype vehicle in a side-suspended HTS maglev circular test
track system. IEEE Trans. Appl. Supercond.. 2017. 27, N 1. AHrna.

To improve the running speed of the high-Tc superconductor (HTS) maglev system, a circular test track system
with the maglev vehicle suspending beside the permanent magnetic guideway (PMG) is studied. A test to
determine the change in guidance force when a YBa2Cu307 (YBCO) bulk gets close to and off the center of the
PMG is carried out and the curve of relation between levitation gap and vertical eccentric displacement of the
YBCO bulk under constant guidance force is obtained. The results show that eccentric motion in the vertical
direction may occur during free side-suspended operation of the maglev vehicle in the circular track, which
leads to a reduction in levitation gap and an increase in vertical eccentric displacement, decaying and
enhancing the guidance force, respectively. Eccentric motion can be effectively restrained by reducing the field
cooling height and the weight of the maglev vehicle to improve the running stability of the maglev vehicle.
Finally, a circular test track 6.5 m in diameter and 20.4 m in length and a prototype vehicle are designed and
constructed on the basis of the side-suspended HTS maglev system.

Pybpuku: 29.19.29; 291.19.29.46.48.30
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21 Kosnosa H. H., MaptoxHeHKo B. C.

MepcneKTnebl pa3BuTusa B Poccun noesga Ha marHUTHOM noasece. CoBpemMeHHble Npobaembl
PaaN03NEKTPOHNKM M cBA3K: MaTepuanbl 14 BcepoccuiiCKon HayYHO-TEXHUYECKOM KOHEepeHLMN CTYLEHTOB,
ACNMPAHTOB N MONOAbIX YYeHblx, MpKyTcK, 19 maa, 2016. NpKyTtck. 2016, c. 42-48. Pyc.

B paboTe npoBeAeHO UCCaea0BaHME CYLLECTBYHOLWMX TEXHONOMMIN peanmnsaumm noe3gos cuctemsl maglev u nx
OCHOBHbIX HEOCTATKOB, UCCNEA0BaHNE BO3MOMKHOCTEN BHEAPEHWNA B SKCMyaTaLMIO B HbIHELWHMX YCI0BUAX U
paccMOTpeHUE BANAHUA AaHHOW TPAHCMOPTHOM CUCTEMbI Ha OKPYXKatoLLyto cpeay M 340P0Bbe YeNoBeKa.

Py6pukn: 55.41.39; 551.41.39.29
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22 Wai Rong-Jong, Chen Meng-Wei, Yao Jing-Xiang

AzanTmBHbIN ob6cepBep 414 TPAHCNOPTHOM cMcTeMbl Ha MarHMTHoM noasece. Observer-based adaptive fuzzy-
neural-network control for hybrid maglev transportation system. Neurocomputing. 2016. 175, c. 10-24. AHrna.

PaspaboTaHa AMHamMUYecKasa MoLeslb TPAHCNOPTHOM CUCTEMbI HA MAarHUTHOM nogsece (maglev), BKkatoyas
rMopUaHbIE 31EKTPOMArHUTbI U TATOBbLIM IMHENHbIM MOTOP. 15 KOHTPO/IA CKOPOCTU NPeANOKEH afaNTUBHbINI
obcepBep Ha 6baze HEMPOHHOM CETU C HEYETKOM JIOFMKOA

Py6pukun: 73.29.01; 733.29.01.21.17
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23 Yang Ping, Liu De-jun, Li Xiao-zhen

JuHamunuyeckan peakuma HanpasAastowen 6ankm TpaHcnopTHoM cuctembl Maglev. Investigation of dynamic
factors of low and medium speed maglev simply-supported guideway beam. Qiaoliang jianshe=Bridge Constr..
2016. 46, N 4, c. 79-84. bubn. 10. Kut.; pes. aHrn.

[ns M3yyeHma gMHaMUYECKPOI peakuumn NpocTo onepToi HanpasasatoLwe 6ankn Npm BO34eNCTBUN Harpy3okK
OT Noe30B, eAyLLMX C Maslon U cpefiHel CKOpOCTbio B cucteme Maglev, nocTpoeHa pacyeTHas Moaenb
BEPTUKA/IbHOM COBMECTHOM BMBpaLmm noesga 1 3Ton 6ankm € y4eTOM 3/1EKTPOMATrHUTHOM TEOPUM U
KOHTPObHbIX NPUHLMNOB PD 06paTHOW CBA3M KOHTPOAUpPYyeMoro nesuTaTopa (levitator). C nomoupto aToi
MOAENMN onpeseneHo BANAHMUE CKOPOCTM M MACCbl Noe3ga M cTeneHn AemndupoBaHUA MOCTA Ha
ANHamu4yeckune GaKkTopbl NPOCTO ONepTol Hanpasaatowei 6anku nponetom 20 M., KOTOPbIE CPABHUBANUCH C
AaHHbIMM NOJIEBbLIX 3aMEpOB.

Py6puku: 73.43.31; 733.43.31.21
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24 Kum K. K.
BapuaHT BakyymHOM TpaHcnopTHOM cnuctembl. XK.-4. TpaHcn.. 2016, N 12, c. 66-68. Pyc.

MN3n0rKeHbl TEXHUYECKME BONPOChI CO34aHMA U PaboTOCNOCOBHOCTM CUCTEMbBI BaKYYMHOTO TPAHCMOPTa
(co3paHMe TEXHUYECKOTo BaKyyMa, KOHCTPYKLMA Kancybl U Np. - TPeA/I0KEH BapUaHT C pasmeLLeHnem
CTaTOpa CHapPYKM CTEHKW TPyObl) B CPaBHEHWUM C MarHUTHbIM MOABECOM, PACCMOTPEHA L,enecoobpasHoCTb
€034aHKWA M 3KCNyaTaLMm Takoi cuctembl. ONyb6aMKOBaHbI BbIAEPKKM U3 OKNAA0B aCNMPaHTOB U
coTpyaHukos MNIYNC Ha 23-11 MexKayHapogHoi KoHdepeHumun Maglev 2016, gatowme npeacraBneHue o
HanpaB/JieHUM UCCNEe0BAHNIN MONOABIX HAay4YHbIX PaBOTHNKOB B 061aCTU BbICOKOCKOPOCTHOIO HAa3EMHOIO
TpaHcnopTa. 3TO UCMO/1b30BAaHNE MAarHUTONEBUTALMOHHOM TEXHOOTUK AN CKOPOCTHbIX FPY30BbIX
MarmcTpanbHbIX IMHUI; CO34aHNE AaBTOHOMHOW KOMMbIOTEPHON MHTENIEKTYANIbHOM CUCTEMBI, CMOCOOHOM
BbINOJIHATb GYHKL MM MEXaHMYECKOTO 3aMOPHOro NN1oMbMpPoBOYHOTO ycTpolicTBa (MI3MY); npumeHeHune
CBEPXMNPOBOAHMKOBbIX MaTePUANIOB B MarHMTOIEBUTALMOHHBIX CUCTEMAX.

Py6pukn: 73.49.31; 733.49.31
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25 Han Xiahui, Li Jianlang

Jlazep Ha BpaLLatoLLEMCS AMCKe, NogBEEHHOM B MarHMTHOM nosie. Maglev rotating disk laser. Chinese Optics
Letters. 2015. 13, N 12, c. 121403/1-121403/4. buén. 13. AHra.

MpueeeHbl pe3ynbTaTbl NEPBOHAYA/IbHbIX MCCﬂeAOBaHMﬁ Na3epa Ha AMCKOBOI\;I aKTUBHO cpege,
I'IO,CI,BELIJEHHOVI B MarHMTHOM nosne. TOHKUM AUNCK U3 Nd:YAG Kpuctanna, ncnosib3yemoro B Ka4ectee aKTUBHOM
cpegbl, coeanHeH C prl’l’lOﬁ NAacTUHOM u3 NMNPOINTUYHECKOTO rpad)MTa, I'IOp,BeLIJEHHOI‘/JI B Hag NOCTOAHHbIM
MarHMToM. TaK KaK TaKol ANCK CTULWLKOM TAXKEN ANA BBEAEHWUA €ro BO BpalleHune BanJ,aTeﬂbHOﬁ
KMHETUYECKOM 3Hepl'l4€l7l HeI'IOI'ﬂOLLI,EHHOﬁ MOLHOCTUN HaKa4KkK, BpalwatesibHaa KUHETUYECKaA SaHEPTIna
dKTUBUPYETCA MOTOKOM CXaTOro a3oTa U3 AByxX conen ana obecneyeHusn BpaleHnA noageLlleHHOro ancka. B
TaKOM Bpallalowemca AMCKOBOM /1a3epe UCKNKYaoTCA BpeaHble TenoBble ad)d)eKTbl, TaKune Kak HaseageHHoe
TEN/IOM ABYyNnydeanpenomneHume, Tensiosble HanpAaxXeHna n ¢0pMMpOBaHME TEnJIOBOM NINH3bI.



JKcnepMMeHTanbHO NoyYeHa 04HOMOA0BaAs reHepaLma C BbIXOAHON MOLHOCTbIO 17.7 MBT npu
NOr/IOWEeHHON MOLLIHOCTM HaKauku 447 mMBT npu yacToTe BpalleHMA a3epHOro AucKka 4 u,.

Py6pukn: 47.35.31; 474.35.31.09
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26 Liu S.-K., An B., Liu S.-K., Guo Z.-J.

NccnepnoBaHWe XapakTePUCTUK SNEKTPOMArHUTHOM CUbl KOMOUHUPOBAHHOW NOABECKM B HU3KOCKOPOCTHOM
marHutonnaHe. Characteristic research of electromagnetic force for mixing suspension electromagnet used in
low-speed maglev train. IET Elec. Power Appl.. 2015. 9, N 3, c. 223-228. AHrA.

KauecTBO 3/1€KTPOMArHUTHOM NOABECKM CYLLECTBEHHO BAMUAET HA TEXHUKO-9KOHOMMYECKME MOKa3aTen U
6€30MacHOCTb MarHMTonAaHa B uesom. OnncaHa HoBasA CTPYKTypa 3NEKTPOMArH1MTa NoABECKU, BKAOYatOLLan
NOCTOAHHbIE MAarHWUTbl U 3N1EKTPOMArHUTHbIE KaTyLWKW. OcyLLecTBAEH aHaNN3 XapaKTEPUCTUK TMOPULHOTO
3NEKTPOMArHUTa Ha OCHOBE ABYX- U TPEXMEPHOIO KOHEYHO-3/IEMEHTHOrO noaxoaa. MposeaeHo
MOENMPOBaAHNE AN YETbIPEX TUMOBbIX PEXKMMOB 3KCMNYaTaLLMM MarHUTOMNaHa: NOJIHaA 3arpysKa ¢
bMKCUMpPOBaHHbBIM 3330pOM 8 MM; NOJIHAA 3arpy3Ka C Ha4Ya/ibHbIM 3a30pOM 18 MM; NOJIHAA 3arpysKa ¢ 3a30pom
10 MM; NOPOXKHAK C 3a30POM 3 MM M NPeaoXpPaHEHUEM OT KAaCaHWA MArHUTOB NMOBEPXHOCTU ABUMKEHMA.
NccnenoBaHo BANAHWE BENMYMHDBI 3330Pa M TOKA KaTYLLKM HA 31€KTPOMArHUTHY cuay. PacueTtbl n
3KCMEepPMMEHTbI NOATBEPAUAN PEANNIYEMOCTb TMOPUAHON 3NEKTPOMArHUTHOM NOLBECKU U ee
3HeproadHeKTUBHOCTb

Pybpuku: 45.53.37; 451.53.37.29.35.31
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27 He Dabo, Zheng Jun, Zheng Botian, Sun Ruixue, Che Tong, Gou Yanfeng, Deng Zigang

MpocTpaHCTBEHHbIE M BPEMEHHble CBOMCTBA 3aXBa4YeHHOMO NOTOKA B 06bEMHbIX BbICOKOTEMMNEPATYPHbIX
CBEPXMNPOBOAHMKAX B NOMAX CTAaTUYECKOM HamarHmyeHHoctu. Spatial and temporal flux-trapping properties of
bulk high temperature superconductors under static magnetization fields. J. Supercond. and Novel Magn..
2015. 28, N 8, c. 2385-2391. AHrA.

Magnetized YBaCuO bulks are available to enhance the levitation performance of present superconducting
maglev systems due to their high trapped fields. To realize a good YBaCuO bulk magnet, we studied the flux-
trapping properties of an YBaCuO bulk sample under different magnetization fields from two aspects. Firstly in
spatial view, five Hall sensors were employed to measure the trapped magnetic fields at five typical positions
of growth sector regions and growth sector boundaries on the seeded surface of the bulk. And then in
temporal view, the trapped magnetic fields of these five positions were continually recorded by a real-time
data acquisition device during the magnetization process and the succeeding relaxation processes. Results
show that the saturated trapped fields at five surface positions of the YBaCuO bulk magnet exhibit the strong
spatial inhomogeneity. The trapped fields at the growth sector boundaries are always higher than those at the
growth sector regions, due to different critical current density distributions of the bulk superconductor. And
the magnetization field required to saturate the center of the bulk is much higher than that of the edge region.
But the much high magnetization field will reduce the final trapped field at the edge of the bulk. Moreover the
trapped field variation with time is sensitive to the participation of some external ferromagnetism materials. It



is found that the adding of an iron plate above the YBaCuO bulk surface is efficacious to restrain the trapped
field relaxation.

Pybpuku: 29.19.29; 291.19.29.22.16.06
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28 Ozturk K., Abdioglu M., Sahin E., Celik S., Gedikli H., Savaskan B.

BanaHue pacnpeaeneHna MarHUTHOIo NoA M NOOCOB Ha CBOMCTBA BEPTUKANIbHOW CUAbl ieBuTaLumm BTCI
cucteMbl MarHuTHoro noggeca. The effect of magnetic field distribution and pole array on the vertical
levitation force properties of HTS Maglev systems. IEEE Trans. Appl. Supercond.. 2015. 25, N 4, c. 3601607.
AHrA.

The levitation force measurements have been carried out by the magnetic force measurement system under
both field-cooling and zero-field-cooling regimes, whereas the magnetic field distribution over the permanent-
magnet guideway (PMG) was calculated by numerical analysis based on the finite-element method. It was
shown in this study that the vertical levitation capability and stability of Maglev systems can be improved
depending on the cooling regime, pole number, and suitable arrangement of the PMG. It was shown that
when the pole number increases, the levitation force density increases. It also appeared that the reasonable
position of the supplementary permanent magnet and appropriate cooling heights are key parameters for
both levitation performance and stabilization of the high-temperature superconductor (HTS) Maglev. It is
believed that the numerical and experimental data in this paper are useful for relative design and practical
application of HTS Maglev systems

Py6puku: 29.19.29; 291.19.29.46.48.30
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29 Liang G., Zhao L., Yang J., Ma J., Zhang Y., Wang X., Zhao Y.

MN3yueHne xapaKTepUCTMK BPaLLAIOLLENCA CUCTEMbI MAarHUTHOMO NOABECa Ha OCHOBE BbICOKOTEMMEPATYPHOrO
CBepxnpoBogHMKa c 6okoBbIM KpenneHneM. Study of the maglev performance of the side-mounted high-
temperature superconductor maglev rotating system. IEEE Trans. Appl. Supercond.. 2015. 25, N 4, c. 3601406.
AHrA.

A new type of maglev system, a side-mounted high-temperature superconductor (HTS) maglev system,
designed to run at high speed in an evacuated circular tube is presented. The levitation performance of the
system was investigated. Results show that the stability of the maglev system is strongly dependent on the
arrangements of HTS bulks along the center of permanent-magnet guideway. For the linear arrangement, the
guidance force tends to drive HTS bulks away from the magnetic hill with the decrease of suspending gap. This
may cause the levitation force decrease at the same time. In the comparison with the quadrilateral, square
and liner arrangement of the HTS bulks, the triangular arrangement possesses the best maglev performance

Py6pukun: 29.19.29; 291.19.29.46.48.30
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30 Yang P.-T., Yang W.-M., Wang M., Li J.-W., Guo Y.-X.

IbPEKTUBHDIN METOA, KOHTPOA CU/bI NEBUTALMM U BbICOTA IEBMTALMM B CBEPXMPOBOAALLUX CUCTEMAX
marHutHoro noaseca. Effective method to control the levitation force and levitation height in a
superconducting maglev system. Chin. Phys. B. 2015. 24, N 11, c. 117403. AHra.

The influence of the width of the middle magnet in the permanent magnet guideways (PMGs) on the levitation
force and the levitation height of single-domain yttrium barium copper oxide (YBCO) bulks has been
investigated at 77 K under the zero field cooled state. It is found that the largest levitation force can be
obtained in the system with the width of the middle magnet of the PMG equal to the size of the YBCO bulk
when gap between the YBCO bulk and PMG is small. Both larger levitation force and higher levitation height
can be obtained in the system with the width of the middle magnet of the PMG larger than the size of the
YBCO bulk. The stiffness of the levitation force between the PMG and the YBCO bulk is higher in the system
with a smaller width of the middle magnet in the PMG. These results provide an effective way to control the
levitation force and the levitation height for the superconducting maglev design and applications

Pybpuku: 29.19.29; 291.19.29.46.48.30
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31 Jiang Zhao-Fei, Gou Xiao-Fan

BaunsiHMe BUXPEBOro 3aTyxaHWA OT A06aBOYHbIX MPOBOAHNKOB B CBEPXMPOBOAALLMX CUCTEeMax neBuTaumn. Eddy
damping effect of additional conductors in superconducting levitation systems. Physica. C. 2015. 519, c. 112-
117. AHrn.

Passive superconducting levitation systems consisting of a high temperature superconductor (HTSC) and a
permanent magnet (PM) have demonstrated several fascinating applications such as the maglev system,
flywheel energy storage. Generally, for the HTSC-PM levitation system, the HTSC with higher critical current
density Jc can obtain larger magnetic force to make the PM levitate over the HTSC (or suspended below the
HTSC), however, the process of the vibration of the levitated PM, provides very limited inherent damping
(essentially hysteresis). To improve the dynamic stability of the levitated PM, eddy damping of additional
conductors can be considered as the most simple and effective approach. In this article, for the HTSC-PM
levitation system with an additional copper damper attached to the HTSC, the authors numerically and
comprehensively investigated the damping coefficient c, damping ratio, Joule heating of the copper damper,
and the vibration frequency of the PM as well. Furthermore, the authors comparatively studied four different
arrangements of the copper damper, on the comprehensive analyzed the damping effect, efficiency (defined
by c/VCu, in which VCu is the volume of the damper) and Joule heating, and finally presented the most
advisable arrangement.

Py6puku: 29.19.29; 291.19.29.18.40.38.04
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32 Qian Nan, Zheng Botian, Gou Yanfeng, Chen Ping, Zheng Jun, Deng Zigang

M3yyeHne BANAHNA KPMBOI CONPANKEHNA Ha AMHAMMUYECKME XapaKTePUCTUKMN BbICOKOTEMNEPATYPHOTO
CBepXnpoBoAsALLero marHuTHoro nogseca. Study on the effect of transition curve to the dynamic
characteristics of high-temperature superconducting maglev. Physica. C. 2015. 519, c. 34-42. AHrn.



High temperature superconducting (HTS) maglev technology is becoming more and more mature, and many
key technologies have been deeply studied. However, the transition curve plays a key role in HTS maglev
system, and related studies have not been carried out. In this paper series of simulations were conducted to
test the lateral and vertical vibration of HTS maglev when passing through curves. Two magnetic guideways, of
which one has transition curves but the other does not, are designed to test the vibration characteristics of a
mini HTS maglev model running though curves. Results show that after adding transition curves between
straight line and circular curve the vibration of HTS maglev model in lateral and vertical directions are all
weakened in different degrees. It proves that adding transition curve into HTS maglev system is favorable and
necessary.
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