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AHHOTUPOBAHHbLIV CNMUCOK MTepaTypbl 30 HAMMEHOBAHWUI

1 Wen Peng, Wang Wen, Ren Yu, Lei Wuyang, Cheng Hao, Xu Yihuan, Deng Zigang

Pa3paboTKka 1 peanmsayma cMCTeMbl aBTOMATUUYECKOTO 3aMNOJHEHNA KUAKMM a30TOM BbICOKOTEMMEPATYPHOTO
CBEPXNPOBOAALLErO MarHUTHOTO NoABeca aBToMobuielt Ha ocHoBe anroputma ¢uabTpa Kanamana. Design and
Implementation of auto-filling liquid nitrogen for HTS maglev vehicles based on Kalman filter algorithm.
Cryogenics. 2020. 111, c. 103167. AHrn.

KpunocTaT, oCHaLeHHbIN CBEPXMPOBOAALLMMM MaTepmuanamm, ABAAETCA OLHUM U3 BaKHEMLUMX KOMNOHEHTOB
BbICOKOTEMMEPATYpPHbIX cBepxnposoaawmx (BTCM) aBTomobunen Ha marHMTHOM noagece (maglev). OgHako,
13-32 MHOECTBEHHbIX GPOPM SHEPreTUYeCcKUX HapyLeHN B KPUOCTATE TaKUX, Kak NOTepu NepemMeHHOro ToKa
B CBEPXNPOBOAHMKAX 1 BUBpaLMA KpnocTtaTta, bbicTpoe ncnapeHune xuakoro asorta (N2) byaet
CTUMYZIMPOBATLCA U YCKOPATBCA, UTO CePbEe3HO YrporKaeT 6€30MacHOCTM aBTOMObUAA. B CBA3MU € 3TUM
npeanaraetca paspaboTka MHTENNEKTYaNbHOIO KOHTPOI1epa, KOTOPbI MOXKET peann3oBaTtb GyHKUMIO
aBTOMATMYECKOTO 3ano/iHeHUs }Kuakoro N2 Ha ocHoBe anroputma punbtpa Kanmana (PK). Anroputm OK
obecneymBaeT OLLEHKY UCTUHHOTO YPOBHSA KAKoro N2. C nomoLLbio CUrHaNa 06paTHOM CBA3M NO YPOBHIO
)uakoro N2 cuctema ncnonb3yet mukponpoueccop STM32 ana ynpasneHua coneHonaom KAanaHoB U1
peanunsyet GyHKLMIO aBTO3anoHeHuA. C peanmsaumein KOHTpoiepa YyMeHbLIeHOo obuiee Bpems 3anoiHeHus
O4HOro KpnocTaTa ¢ 86 A0 16 MMH. ITOT pe3ynbTaT CTUMYIMPYET NpakTUu4eckoe npumeHeHune cuctem BTCI
maglev.

Pybpukn: 45.29.02; 451.29.02.09.29
2021-05 ELO3 B4, BUHNTU
2 Sosa Victor, Gamboa-Perera Fidel, Hernandez Maria Jose

MogenmpoBaHue AUHAMUYECKMX NPOLLECCOB CBEPXMPOBOAHNUKOBON MarHUTHOW 1€BUTALMKN B CMELIaHHOM
coctoaHumn. Modeling of the dynamics of a superconducting maglev in the mixed state. Physica. C. 2021. 584, c.
1353875. AHra.

MpeacTaBneHo nUccnegoBaHWe NeBUTaLLMKN CBEPXMNPOBOAHMKOBOro obpasua YBa2Cu307 (YBCO) c TekcTypon
pacniaBa Hag, 3aMKHYTbIM KOHTYPOM MOCTOAHHbIX MarHUToB. CBEPXNPOBOAHMK Obl1 HAMArHMYEH C MOMOLLLBIO
[O0NONHUTEIbHOMO MOCTOAHHOIO MarHMTa nepeg Tem, Kak OKa3aTbCA HaZ KOHTYPOM MarHUTOB. Takum
0b6pas3om, 6bls1a OCTUrHYTa CBEPXNPOBOAALLAA NEBUTALMUS B CMELLAHHOM COCTOAHMU. BepTuKanbHble 1
ropu3oHTabHble CWUJIbl, AENCTBYIOWME HA CBEPXMPOBOAHMK, PACCUMTLIBA/INCH C MOMOLLbIO ABYX MoAeNel.
OaHa Mofenb CYNTAET, YTO CBEPXMPOBOAHMK HAXOANTCA B COCTOAHUKN MelicHepa, M NpeAnoiaraeT, YTo MOXKHO
y4YecTb pa3marHuymBatoLlee nosne. Bropaa moaenb CYMTAET, YTO CBEPXMPOBOLHUK C 3aXBAYE€HHbIM NOJEM
BefeT cebs Kak NOCTOAHHbIA MarHMT ¢ OAHOPOAHOM HaMarHM4YeHHOCTbO. [oNHaA cuna, AencTeyoWwasn Ha
CBEPXMPOBOAHMK B CMELIAHHOM COCTOAHWM, ABNAETCA Pe3ybTaTOM Cyneprno3vLmmn 3TUX ABYX MPOLLECCOoB.
YT106bI NOATBEPAUTL Pa3paboTaHHYO MoAeNb, OblIM U3MEPEHbI BbICOTA JIEBUTALMM U YacToTa
ropusoHTanbHbIX KonebaHnn. O6e NepemeHHbIe TakxKe bbln onpeseneHbl Ha OCHOBE 3KCMEPUMEHTANIbHbIX
nuccnenoBaHuUM.

DOI: https://doi.org/10.1016/j.physc.2021.1353875
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3 Wang Nannan, Cai Bin, Chu Xiaoguang, Su Baili

CTpaTerns KOHTPOAA pbiCKaHWA BeTporeHepaTopa ynpaBaeHMemM MarHUTHOW nogaseckoi. Research on
suspension control strategy based on finite control set model predictive control with state feedback control-
PID for maglev yaw system of wind turbine. IET Elec. Power Appl.. 2021. 15, N 2, c. 255-270. AHrA.

PaccmatpuBaerca cuctema KOHTPOAA U yrpaBieHUA pbiCKaHMEM BETPOreHepaTopoM TOPMOXKEHNEM
MarHUTHOW NnoABeckoi, obecneymBatolLan MArKYI0 AMHAMUYECKYO PeaKkLMIo Ha BO3MYLLEHWNE, Bbi3BaHHOE
pbiCKaHNem

Py6pukun: 44.39.29; 441.39.29.35
2021-06 EN11 64 BUHUTU
4 Liu X., Deng B., Bao S., Liang C., Wan Y., Liu B., Wen T., Xie J., Deng Z.

MpoBepKa MarHUTHOrO NoAA y NPOTOTUMA CUCTEMBI SIEKTPOMArHUTHOrO OTBETB/IEHUA ANA
BbICOKOTEMMEPATYPHOM CBEPXNPOBOAsALLEN cucTemMbl MarHUTHoro nogseca. Magnetic field test on an
electromagnetic turnout prototype system for high-Tc superconducting maglev. IEEE Trans. Appl. Supercond..
2020.30,N 1, c. 1-6. AHra.

Due to the strong magnetic force between segments of the permanent magnet guideway (PMG), the
unmovable electromagnetic turnout becomes one of the most possible choices for high-temperature
superconducting (HTS) maglev systems. Meanwhile, it has advantages of quicker response and smaller volume
compared with mechanical turnout. A complete turnout system is vital for further evaluating feasibility. Based
on the previous studies in ASCLab of Southwest Jiaotong University, a complete electromagnetic turnout
prototype system is introduced in this article, which consists of two electromagnets, a Halbach type PMG, a
control system, and a maglev vehicle model with a single-domain YBaCuO cylindrical bulk superconductor. In
order to guarantee the stable running of vehicle at the turnout area, electromagnets are necessary to provide
a similar magnetic field compared with the normal Halbach PMG. Based on the system, the measurement on
the magnetic field was done and indicates that the electromagnet could replace permanent magnets of
guideway to create a similar magnetic field distribution. The magnetic field experiment on this prototype
system further certifies the applicability of the Halbach electromagnetic turnout. For future HTS maglev
transportation, the electromagnetic turnout could be widely used in low-speed application such as railway
station, switchyard, and laboratory

Py6puKkn: 29.19.29; 291.19.29.46.48.30
2021-01 FI17 64 BUHUNTH
5 Wang L., DengZ., Li Y., Li H.

CooTHOLIEeHWE BEPTMKaNbHO-NONEPEYHOM CUAbI CBA3U B CUCTEME BbICOKOTEMMEPATYPHOW CBEPXNPOBOAALLE
marHutHown nesutaumu.. Vertical-lateral coupling force relation of the high-temperature superconducting
magnetic levitation system. IEEE Trans. Appl. Supercond.. 2021. 31, N 1, c. 1-6. AHrn.

A high-temperature superconducting (HTS) magnetic levitation (maglev), based on YBaCuO bulk
superconductors and permanent magnet guideways, shows the potential to be applied in the future rail
transportation. The maglev forces (levitation and guidance force) of the HTS maglev system, which bond the
vehicle and the guideway, are the key factors of its dynamics studies. In practical operation, the HTS maglev



vehicle moves in both the vertical and lateral directions, but the previous force models are in single degree of
freedom. In this article, an experiment was designed to study the vertical-lateral coupled effect of the
levitation and guidance force. A 2-D coupling model was proposed to fit the experimental data. Furthermore,
the motion stability and the dynamical characteristics of the HTS maglev system in 2-D space were studied.
The simulation results show that the vertical-lateral coupling effect in maglev forces cannot be neglected, and
one direction motion can affect the motion in the other direction. It also shows that the proposed force model
is suitable for HTS maglev dynamics' calculations

Pybpuku: 29.19.29; 291.19.29.46.48.30
2021-04 FI117 64 BUHUTHU
6 Ozturk K., Abdioglu M., Karaahmet Z.

XapaKTepUCTUKU MarHUTHOM CUAIbl U XKECTKOCTU CUCTEMbI C MarHUTHOW NeBuTaumneid, OCHOBaHHOM Ha
MHOTOMOBEPXHOCTHbIX CXeMaX C TPEXCIONHbIMU 06beMHbIMK CBepxnposoaHuKammu YBaCuO. Magnetic force
and stiffness performances of Maglev system based on multi-surface arrangements with three-seeded bulk
YBaCuO superconductors. Physica. C. 2020. 578, c. 1353739. AHrn.

The authors have designed a multi-surface HTS (high temperature superconductor with three seeded bulk
YBaCuO) Maglev system by increasing the YBaCuO number while decreasing the PM number in HTS-PMG
system to enhance the loading capacity and stability of the superconducting Maglev system while reducing the
fabrication cost. By this study, a detailed investigation on the magnetic levitation force, guidance force,
magnetic stiffness and cost analysis of the multi-surface HTS Maglev system has been carried out for the first
time. In this study, it is determined that the multi-surface YBaCuO-PMG arrangements are superior to the
single-surface arrangements with respect to the loading capacity and especially the movement stability of
Maglev systems together. Additionally, it is seen that the using of the multi-surface YBaCuO-PMG arrangement
reduces the fabrication cost of the Maglev systems as 42.0% for 1000 km magnetic rail while increasing of the
levitation force efficiency as 43.4% and this emphasizes the advantage of multi-surface arrangements to the
classical single-surface ones. The obtained results can contribute to the researchers working on Maglev and
have a capability to increase the usage potential of Maglev systems in commercial applications because of
both the loading capacity and stability of Maglev systems can be enhanced together with reducing the
fabrication cost without any loss in levitation performance.
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7 Zhao Mingjuan, de Oliveira Barbosa Joao Manuel, Yuan Jun, Metrikine Andrei V., van Dalen Karel N.

HeyctonumocTb KonebaHuli ocLMANATOPA, ABUKYLLETOCA C 60bLLION CKOPOCTLIO Yepes TYHHE b, 3a/103KEHHbIN
B MATKWUI rpyHT. Instability of vibrations of an oscillator moving at high speed through a tunnel embedded in
soft soil. J. Sound and Vibr.. 2021. 494, c. 115776. AHrA.

This paper investigates the instability of vertical vibrations of an object moving uniformly through a tunnel
embedded in soft soil. Using the indirect boundary element method in the frequency domain, the equivalent
dynamic stiffness of the tunnel-soil system at the point of contact with the moving object, modelled as a mass-
spring system or as the limiting case of a single mass, is computed numerically. Using the equivalent stiffness,
the original 2.5D model is reduced to an equivalent discrete model, whose parameters depend on the
vibration frequency and the object's velocity. The critical velocity beyond which the instability of the object
vibration may occur is found, and it is the same for both the oscillator and the single mass. This critical velocity
turns out to be much larger than the operational velocity of high-speed trains and ultra-high-speed



transportation vehicles. This means that the model adopted in this paper does not predict the vibrations of
Maglev and Hyperloop vehicles to become unstable. Furthermore, the critical velocity for resonance of the
system is found to be slightly smaller than the velocity of Rayleigh waves, which is very similar to that for the
model of a half-space with a regular track placed on top (with damping). However, for that model, the critical
velocity for instability is only slightly larger than the critical velocity for resonance (of the undamped system),
while for the current model the critical velocity for instability is much larger than the critical velocity for
resonance due to the large stiffness of the tunnel and the radiation damping of the waves excited in the
tunnel. A parametric study shows that the thickness and material damping ratio of the tunnel, the stiffness of
the soil and the burial depth have a stabilising effect, while the damping of the soil may have a slightly
destabilising effect (i.e., lower critical velocity for instability). In order to investigate the instability of the
moving object for velocities larger than the identified critical velocity for instability, the authors employ the D-
decomposition method and find instability domains in the space of system parameters. In addition, the
dependency of the critical mass and stiffness on the velocity is found. The authors conclude that the higher the
velocity, the smaller the mass of the object should be to ensure stability (single mass case); moreover, the
higher the velocity, the larger the stiffness of the spring should be when a spring is added (oscillator case).
Finally, in view of the stability assessment of Maglev and Hyperloop vehicles, the approach presented in this
paper can be applied to more advanced models with more points of contact between the moving object and
the tunnel, which resembles reality even better.

Py6puku: 29.37.03; 291.37.03.05.25
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8 Zhao Zhengwei, Xu Shuai, Liu Kang, Yang Wenjiao, Li Jing, Ma Guangtong

TpexmepHas aHanuTU4eckan mogesb TpekoBol BTCIM-KaTyLWwKW Npu YCIOBUM ABUTAIOLWMXCA MArHUTHBIX
nonen.. 3-D analytical model of racetrack HTS coil subject to travelling magnetic fields. J. Supercond. and Novel
Magn.. 2021. 34, N 1, c. 75-84. AHrn.

Magnetic levitation (maglev) train has the unique advantages of no-mechanical contact, high operating speed,
and so on. All those advantages indicate the potential of maglev in the future ultra-high-speed ground transit,
in which the high-temperature superconducting (HTS) linear synchronous motor (LSM) is essential because of
its sample structure and excellent performance. HTS LSM is a typical application of racetrack HTS coil subject
to travelling magnetic field. Motivated by an efficient method to promote the application of maglev, a 3-D
analytical model combining the dynamic circuit theory and virtual displacement method was proposed for
estimating the performances of racetrack HTS coil in LSM. To verify the proposed 3-D analytical model, the
calculated open-circuit magnetic field and back electromotive force were compared with the numerical results
of a 3-D finite element model in which the actual geometry of HTS LSM and the nonlinear conductivity of HTS
tapes were taken into account. Based on the validated 3-D analytical model, the characteristics of HTS LSM
was analyzed. The obtained results indicate that the validated 3-D analytical model could be a very efficient
tool for the characteristic analysis and optimization of HTS LSM.

Pybpuku: 29.19.29; 291.19.29.18.40.38.04
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9 Li Linjie, Mao Qingyun, Zhang Bo, Jiang Jun, Shi Xiaobao, Zhao Lifeng, Jiang Jing, Zhang Yong, Zhao Yong

HenunHeltHoe KonebatenbHoe noBeaeHne GOKOBOM BbICOKOTEMMEPATYPHON CBEpPXNPOBOAALLE 06bEMHOM
CUCTEMbI U CUCTEMBI C MOCTOAHHbIMKW MarHuTamu.. Nonlinear vibration behaviors of side-placed high-
temperature superconducting bulk and permanent magnet system. J. Supercond. and Novel Magn.. 2021. 34,
N 1, c. 49-53. AHrn.



The vibration properties of a side-placed high-temperature superconducting (HTS) bulk and permanent
magnet (PM) system have been investigated theoretically and experimentally. In this system, an HTS
pendulum (HTSP) is introduced to laterally arrange the HTS bulks beside a PM with a high pinning force. The
resonant frequency nearly linearly decreases when increasing both the mass of HTSP and the gap between
superconductors and a magnet. The results indicate that the resonant frequency is dependent on HSTP mass
and stiffness. This may be helpful for the future application on close-proximity spacecraft operations and
maglev system.

Pybpukmu: 29.19.29; 291.19.29.18.40.38.04
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10 Angelo Aloisio, Michele De Angelo, Rocco Alaggio, Gino D'Ovidio

OnHamuueckasn naeHtuoukauma BTCM-moayna MarHUTHON NeBUTALMKN ANA TPAHCNOPTHONO CPEeACTBA Ha
MarHMTHOWM NogBecKe ¢ UCNo/b30BaHMEM 00606 EeHHON Mmoaenu rmctepesunca byk-BeHa ¢ ogHoOM cTeneHbto
csBobogpbl.. Dynamic identification of HTS maglev module for suspended vehicle by using a single-degree-of-
freedom generalized Bouc-Wen hysteresis model. J. Supercond. and Novel Magn.. 2021. 34, N 2, c. 399-407.
AHrA.

The energy dissipation phenomenon of a high-temperature superconducting (HTS) magnetic levitation
(Maglev) transport system is investigated by using a single degree of freedom generalized Bouc-Wen
hysteresis model. The Maglev system under test consists of a bogie with HTS skaters, which interacts with
permanent magnets distributed on the guideways; thanks to a passive and self-balanced magnetic interaction,
the vehicle is suspended and guided in all phases of the motion, including zero speed. The response of the HTS
skate is tested under pseudo-static cyclic load in the vertical and lateral directions. The parameters of the
generalized Bouc-Wen (GBW) model are calibrated on the experimental hysteresis loops using an ordinary
least squares-based algorithm. The vertical dynamics of the levitating HTS skate is affected by the magnetic
field discontinuities of the guideway. The dissipated hysteretic energy is simulated to assess the dependence
on the velocity and pattern of the magnetic field. The displacement response is obtained by solving the
nonlinear differential equation representative of the moving HTS skater, modelled as a single degree of
freedom system, whose interactions with the magnetic guideway are described by the identified GBW
hysteresis law.
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11 Wang Ruichen, Wang Chao, Deng Yuke, Gong Tianyong, Li Jing, Zhou Pengbo, Liu Kang, Zhao Zhengwei,
Cui Hengbin, Deng Xue, Ma Guangtong

OcHOBHOW MexaHn3m 6osnee HbICTPOro 3aTyxaHmaA Toka BTCMN-marHuWTa B pexkxmme nocTOAHHOMO TOKa B
3aBMCMMOCTM OT BeryLumx MarHuTHbIX noneit.. The underlying mechanism of faster current attenuation of HTS
magnet in persistent current mode subject to the traveling magnetic fields. J. Supercond. and Novel Magn..
2021.34,N 1, c. 27-36. AHrn.

High-temperature superconducting (HTS) magnet, due to its greater performance of magnetic field at higher
temperature (20-40 K), better thermal stability, smaller volume and weight under the same requirements, and
lower refrigeration costs, has attracted growing attention in the ultra-high-speed maglev system, high field
magnet, and some other applications. Considering the practical requirements, closed-loop method is generally
adopted in HTS magnet to maintain the persistent operation and to output the stable magnetic fields. But the
accelerated current attenuation occurs when the HTS magnet is subjected to traveling magnetic fields, which is



not conducive to the long-term operation. Therefore, this paper aims to investigate the essence of current
attenuation of HTS magnet in persistent current mode under traveling magnetic fields and to further suppress
this adverse behavior. In this study, to calculate the current distribution and dynamic resistance, a two-
dimensional finite element model was established and verified by comparing with the experimental results. It
can be seen from the simulation results that the dissipative losses caused by dynamic resistance present a
non-negligible effect on the current attenuation of the magnet. And the mechanism of faster current
attenuation was well explained by the variation of the dynamic resistance under the traveling magnetic fields.

Py6pukun: 29.19.29; 291.19.29.46.48.04.14
2021-06 FI17 64 BUHUTU
12 Wang Ju, Cai Feinan, Jiang Jing, Zhao Lifeng, Zhao Yong, Zhang Yong

YucneHHoe MoAEeNNPOBaHME U aHANN3 BeryLLero MarHMTHOTrO CONPOTMBAEHUA B BaKYYMHOW TpybKe cucTembl
marHutHow nesutaumm c BTCI.. Numerical simulation and analysis of running magnetic resistance in the
evacuated tube SS-HTS magnetic levitation system. Physica. C. 2021. 581, c. 1353809. AHrn.

The evacuated tube side-suspended high-temperature superconducting (SS-HTS) magnetic levitation
prototype vehicle can run at high speed on a uniform permanent magnet guideway due to the characteristics
of magnetic flux pinning. However, permanent magnet guideway with magnetic fluctuations will cause
resistance in the running direction of the high-temperature superconducting maglev prototype vehicle, which
will inevitably affect its running stability. In order to study the influence of magnetic field gradient and running
speed on the magnetic resistance of the high-temperature superconductor in the direction of running, a three-
dimensional model is established using the finite element software COMSOL Multiphysics to calculate the
magnetic resistance of the high-temperature superconductor when it passes through a permanent magnet
guideway. The results show the influence of the magnetic field gradient of the permanent magnet guideway
and the running speed of the prototype car on the magnetic resistance to various degrees.

DOI: https://doi.org/10.1016/j.physc.2020.1353809
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13 Huang Chenguang, Xu Bin, Zhou Youhe

CTpaTermm ynyyllueHma XxapakTepucTMk AMHAMMUYECKON IEBUTALMMU CBEPXNPOBOAALLMX MarHMTOB NPOTHB
ocnabneHua cuabl N BO3MyLLEHMIA.. Strategies to improve the dynamic levitation performance of
superconducting maglevs against force decay and disturbance. J. Appl. Phys.. 2020. 127, N 19, c. 193907. AHrna.

In the design of maglev systems, the levitation force determines the levitation height and the dynamic stability
associated with potential vibrations, especially the offset of the levitation point relative to the working point.
However, such two key parameters are often antagonistic: a relatively low dynamic stability comes with a high
levitation force, whereas a relatively low levitation force can come with a high dynamic stability. The authors
will discuss several strategies to deal with this problem by means of a two-dimensional numerical model based
on Newton's second law and Maxwell's equations together with a power-law constitutive relation. The
dynamics of maglev systems consisting of a bulk high-temperature superconductor and a Halbach-type
permanent-magnet guideway with soft ferromagnets are analyzed. The results show that the drift
phenomenon occurs in both vertical and lateral directions triggered by a transverse disturbance, and
preloading can alleviate such a phenomenon, but this will lead to a reduction in the levitation force. Improved
preloading is effective in enhancing the levitation force without sacrificing the dynamic stability. In some
systems, the levitation force and dynamic stability can be further improved by adjusting the soft ferromagnets



to an appropriate location in the guideway. Moreover, some guidelines on how the superconducting part
should be designed are provided in order to overcome the technical difficulty and reduce the material
consumption while at the same time maintaining the dynamic levitation performance

DOI: 10.1063/5.0003502
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14 Zheng Jun, Chen Nan, Zhang Weifeng, Deng Zigang

MogaennpoBaHue BAUSAHUA aHU30TPOMMM POCTa BbICOKOTEMMEPATYPHOIO CBEPXMNPOBOAALLErO 06beMa Ha
HaMarHMYeHHOCTb M IeBUTALLMOHHbIE CBOMCTBA B MPUIOXKEHHbIX MarHUTHbIX noasx. Modeling study on high-
temperature superconducting bulk's growth anisotropy effect on magnetization and levitation properties in
applied magnetic fields. Supercond. Sci. and Technol.. 2021. 34, N 3, c. 035011. AHra.

Fabricated by top-seeded melt-texture methods, high-temperature superconducting (HTS) bulk, such as
YBaCuO bulk exhibits anisotropic properties of the critical current density Jc spatial distribution in growth
sector regions and growth sector boundaries (GSBs). It was found that the YBaCuO bulk arrangement
optimization considering the Jc spatial distribution above a permanent magnet guideway (PMG) enhances the
levitation performance of the HTS magnetic levitation (maglev) system according to the past experiments.
Therefore, from the point of view of practical applications, a theoretical model describing this HTS growth
anisotropy is required to reproduce its effect on HTS maglev properties. In this study, the authors proposed an
updated Jc spatial function with an adjustment parameter to better describe HTS bulk's growth anisotropy. Its
Cartesian form is suitable for differently shaped bulk superconductors. The authors subsequently established a
3D simulation model of an HTS-PMG maglev system and completed the calculations of both the levitation
force and decay of two different bulk arrangements above the PMG. The calculation results are consistent with
the experimental results, which verifies the reliability of the 3D HTS-PMG maglev model and Jc spatial
function. Further, all results show that a more stable HTS levitation with a larger levitation force is generated
in the case where the GSB is aligned with the longitudinal direction of the PMG's largest magnetic field. This
provides a reference for HTS maglev designs. Furthermore, the modeling can be a useful tool for optimizing
the HTS-PMG maglev system for several scenarios.

DOI: 10.1088/1361-6668/abdba5
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15 Wei Jianjun, Cai Feinan, Zhou Dajin, Zhao Lifeng, Cheng Cuihua, Zhao Yong

MarHuTHoe conpoTtnsaeHue noesna Ha BTCIM MarHUTHOM NoABeCKe, ABUKYLLErocA Hag, HanpaBAAoLwWwen 13
NMOCTOAHHOIO MarHuTa ¢ 60/1bWNMN KonebaHUAMM MarHMTHoOro nons.. Magnetic resistance of HTS maglev
moving above a permanent magnet guideway with large magnetic field fluctuations. J. Supercond. and Novel
Magn.. 2021. 34, N 5, c. 1371-1378. AHrA.

Unlike the magnetic levitation characteristics that most research focuses on, this article focuses on the
magnetic resistance of high-temperature superconductor (HTS) maglev system. By superimposing iron sheets
on the permanent magnet (PM) track to create significant magnetic field fluctuations, the authors studied the
magnetic resistance of HTS-PM maglev caused by the fluctuating magnetic field, and used the rotating orbit



platform to study the influence of the running speed and the field cooling height (FCH) on the magnetic
resistance. The magnetic resistance is found mainly originating from the self-stabilizing characteristic of type Il
superconductor in an uneven external magnetic field, showing oscillation characteristics near a certain
equilibrium value, with nearly constant amplitude at a given FCH and running speed. Spectrum analysis shows
that the main frequency of the oscillation is the same as the frequency of the alternating magnetic field
received by the maglev vehicle during running above the fluctuating magnetic field, revealing that this is a
forced vibration driven by a fluctuating magnetic field. The oscillation amplitude and power density increase
steadily with the increase of FCH, and show the characteristics of first increasing and then reaching saturation
with the increase of running speed. The research results reveal that there is an inherent correlation between
the oscillation of the magnetic resistance and the stability of the system.

DOI: 10.1007/s10948-021-05864-4
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CunoBble XapaKTepPUCTUKN NEBUTALMMN BbICOKOTEMMEPATYPHbIX CBEPXNPOBOAALLMX MACC B CUIbHOM MarHMTHOM
none. Levitation force characteristics of high-temperature superconducting bulks in a high magnetic field. IEEE
Trans. Appl. Supercond.. 2020. 30, N 4, c. 1-5. AHrA.

The levitation force of high temperature superconducting (HTS) bulks can be enhanced by raising the strength
of the external magnetic field. As to the field of HTS magnetic levitation (maglev), many researchers have also
obtained this conclusion by levitation experiments above a permanent magnet guideway (PMG). However, the
experimental results have limitations because the magnetic field above the PMG is relatively low, around 0.4 T
at the 15 mm working height. In order to obtain more comprehensive levitation force characteristics of HTS
bulks, it is necessary to carry out more experiments in high magnetic field. In this paper, the effects of
magnetization angle and external field gradient on the levitation force of an HTS YBCO bulk which was
manufactured with a top-seeded multi-seeded melt-textured process were studied. The authors set up a
levitation force measurement system based on a 5-T Cryogen-Free Magnet (CRY-CFM-5 T-300-H3, Cryogenic
Limited). The HTS bulk was cooled by liquid nitrogen in zero-fieldcooling condition, and the external magnetic
field was enhanced from 0 to 3 T. The HTS bulk was rotated 30° each time and finally rotated to 90°.
Experiments show that the levitation force decreases from =0° to 90°, where ¥ is the angle between the upper
surface of the HTS bulk and the horizontal plane. The conclusion that the levitation force increases with the
increase of the external magnetic field gradient in high magnetic field was also further confirmed

DOI: 10.1109/TASC.2020.2976999

Py6puku: 29.19.29; 291.19.29.46.48.30

2021-11 FI17 64 BUHUTU

17 Wang L., Deng Z., Wang H., Li H., Li K., Ma S.

[dnHammyeckne CBOMCTBA BbICOKOTEMNEPATYPHOM CBEPXMNPOBOAUMOM CUCTEMbI MarHUTHOM MNOAYLIKM NpU
HepaBHOMepHOM asukeHun. Dynamic Responses of HTS Maglev System Under Track Random Irregularity.
IEEE Trans. Appl. Supercond.. 2020. 30, N 4, c. 1-7. AHrn.

BblcoKoTemnepaTypHas CBepXnpoBOAMMan CUCTEMA MArHUTHOM NoAyLWKK 6aarogaps CBOMM NPEUMYLLECTBAM,
COCTOALMM B SKOHOMMYHOCTU NPKU NOTPEBAEHMMN IHEPTUM, NPOCTOTE KOHCTPYKLMMU U SKONOTUYHOCTH, ABAAETCA
NepcrneKkTMBHbIM CPEACTBOM A1 OPraHM3aL MK ABUKEHUA CBEPXCKOPOCTHBIX Noe3aoB. MNpu ABUKEHUM MO



penbcam BCAeACTBUE NPOU3BOACTBEHHbIX UM KOHCTPYKTUBHbIX Ae(EKTOB NOCTOAHHbIX MarHUTOB HEN36EXHbI
cbom, KOTopble HAPYLIAOT YCTOMYMBOCTb PacnnCaHUA ABUKEHUA noe3noB. MNpu sKkcnayaTauumn BMbpaLmm, Kak
NpaBW0, Pa3BMBAOTCA NO FOPU3OHTANN M NO BEPTUKAIM BCEACTBME NONEPEYHOrO BO3OYKAEHUSA,
BbI3blBaeMOro cboem, 1 gepopmaumnn HanpasAAOLWEro penbca. B HacToAwwel cTaTbe NpeacTaBNeHa MOLEe/b
noesga Ha MarHMTHOM NoAYyLWKe Ha MOCTY, B KOTOPOW C MOMOLLbIO YHMBEPCANbHOM NPOrpammsl
MOZENNPOBAHMA MEXAHU3MOB OTPAMKAETCA BIMAHUE NPOAO/bHbIX M NONEpeYHbIX BUbpauunii. Jna nsydyeHma
ONHAMUYECKMX CBOMCTB CUCTEMbI MAarHUTHOM MNOAYLIKKN ANMana3oH COOMHbIX peKMMOB Hbln MOCTPOEH Ucxoaa
13 BBEAEHHbIX HAMM AAHHbIX MO PA3/IMYHbIM SKCNYATUPYEMbIM B HAaCTOSLLLEE BPEMA HaMNpPaBAAOLWMM
penbcam. B mogenn 6b1am yuTeHbI pasfiNyHble CKOPOCTU ABUMKEHMA NOE343a M PACCTOAHMA MEXAY ONopamm
mocTa. [lna onpeaeneHuns yCTomumBbIX PeXXnMmMoB paboTbl CUCTEMbI B Pa3/IMUHbIX YCIOBUAX SKCNyaTaLmm bbin
MCcNosb3oBaH MHAeKc LUnepanHra. B pesynbTaTe nccaefoBaHUM 6b110 YCTaHOBAEHO, YTO YCAOBUEM ANA
yCTOM4YnBOM 1M HesonacHoit paboTbl CUCTEMbBI MAarHUTHOM NOAYLWIKM ABAAETCA 60/1blIaA YyNpyrocTb MOCTOB.
NccnepoBaHune nokasano, 4to 6e30nacHOCTb ABMMKEHMA HA MarHUTHOM noayLwKe TpebyeT orpaHMyeHuns
CKOPOCTHOIO PeXXMma M BbINOAHEHWUA TPebOoBaHNIN MO KOHCTPYKLMN MOCTOB A1 CUCTEMbI MarHUTHOM NOAYLLIKM

Py6pukn: 55.41.39; 551.41.39.29
2021-04 MH28 b1 BUHUNTW
18 Wang Ruiyang, Yang Bingen

MNepenaToyHble CBOMCTBA MHAYKLUMOHHbIX CUCTEM AJ1A MOE340B Ha MarHUTHOM nogsecke. Y. 2. PeweHne u
AMHamuyeckne nccnegosaHus. Transient response of inductrack systems for Maglev transport. Pt Il. Solution
and dynamic analysis. Trans. ASME. J. Vibr. and Acoust.. 2020. 142, N 3, c. 031006. AHrA.

B u. 1 gaHHOM cocToALLEN N3 ABYX YacTel cTaTbyM 6bl1 NPeaCcTaBAeH HOBbIM TN NepeaaToYyHOn Moaenm
CUCTEMBI, CO3Zat0LEN MArHUTHYIO MHAYKUMIO. B U. 2 npeasiaraemas moLe/b, KOTopas ynpasaseTcs nytem
pelleHns 6,10Ka HeNMHERHbIX MHTerpaabHO-gnddepeHLManbHbIX ypPaBHEHWUI, NCNOb3yeTca o
onpeaeneHna AMHaMNYECKMX CBOMCTB CUCTEMbI, CO34at0LLEN MarHUTHYIO MHAYKUMIO. B AaHHOW paboTe 6bian
pelLeHbl HeJIMHeNHble OCHOBHbIE YPAaBHEHWUA B MPOCTPAHCTBE COCTOAHWUM U MOCTPOEH YNCIEHHbIV afOPUTM CO
cneuunanbHO NepemeLlaembiM KpyribiM OKHOM. JJMHaMnyeckue ucciefoBaHusa CUCTEMON CO34aHUA
MarHUTHOM MHAYKUMK C UCNOb30BAaHMEM AaHHOW MOAENM BbINOMHEHbI A1 PELUEHNA ABYX OCHOBHbIX 3a4au.
MepBas 3aga4ya COCTOUT B NOATBEPKAEHUM NPUMEHUMOCTM AaHHOW MOAENM NYTEM CPaBHEHUS C
pesy/abTaTaMu UCCNef0BaHMI B MPOCTPAHCTBE COCTOSAHUSA, ONYH/MKOBAHHBIMM B MaTepuanax npeablayLwmx
nccnefoBaHuii. Bropas 3agadya COCTOUT B MOAENNPOBAHUN U UCCEA0BaHMAX NepeaaToUHbIX CBOMCTB CUCTEMBI
ONA CO34aHNA MarHUTHOW MHAYKUMU B HECKOIbKMX CTaHAAPTHbIX AMHAMMYECKMX CLeHapuaAX. YCTaHOBUBLUMECA
3HauYeHWA BbIXOLHOM BE/IMUYMNHBI, ONpeaesieHHble C MOMOLLbIO HOBOW MOZE/M, COOTBETCTBYIOT aHA/IOrMYHbIM
napameTpam, Noay4YeHHbIM B Npeablayumx nccnenosaHuax. C Apyroi CTOPOHbI, pe3yabTaT MOAeIMPOBaHMSA
nepeaToYHbIX CBOMCTB NoAYEepPKMBAET GaKT, YTo HeobxoaMMoe yCTaHOBUBLLEECA 3HAUYEHWNE BbIXOAHOM
BEJ/IMYMHbI MOXKET BbITb NOJIYYEHO B II0OO6OM U3 pacCMaTPMBAEMBIX AMHAMUYECKMX cLeHapueB. MOXKHO
YyTBEPXAaTb, YTO €C/IM MOCTPOUTbL HOBYIO NepeaaToUHy0 MOAe/b, OHa CMOXKET YCMeLwHO UCNo1b30BaTbCA A4
ANHAMUYECKUX UCCNIeL0BaHUIA CUCTEM CO34aHMA MAarHUTHOM MHAYKUMM U MOMOXKET NoJly4ynTb 60/1ee nosaHoe
NpPeAcTaB/ieHNE O CNOMKHbIX 1EKTPOMArHUTHbIX U MEXaHNUYECKMX B3aMMOAENCTBUAX B AUHAMUYECKUX
cucTemax ZaHHOro TMna
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19 Wang Ruiyang, Yang Bingen

MepenaToyHble CBOMCTBA MHAYLIMOHHBIX CUCTEM A5 NOE340B HA MarHUTHOM noasecke. Y. 1. Hosas
AMHamunyeckan mogenb. Transient response of inductrack systems for Maglev transport. Pt I. A new transient
model. Trans. ASME. J. Vibr. and Acoust.. 2020. 142, N 3, c. 031005. AHrA.

HoBaa meToaMnKa co34aHMA MarHUTHOM NOAYLLKKN, B KOTOPOM MCMONb3YHOTCA CUCTEMbI, CO34at0WMeE MarHUTHYHO
MHAYKLUMIO 1 610KM Xanbbaxa 13 NOCTOAHHbIX MarHMTOB Oblfla MPMMEHEeHa B KOHCTPYKLMK noe3aa Ha
MarHuTHOM NoAyLUKe M aKTUBHO MUCCeayeTcs B pas/INyHbIX NpoeKTax. B cucteme, cosgatoen MarHUTHYHO
MHAYKLUMIO, CU/bl MAarHUTHOTO B3aMMOAENCTBUSA BO3HMKAIOT NPU ABUKEHUM NOE34a, OCHALLEHHOTo 6/10KoM
Xanbbaxa, KOTOPbI BO MHOTUX C/ly4aax cpabaTbiBaeT NPU YCA0KHEHHOM NEePEXogHOM pexmme paboTsbl
cucTembl. B gaHHOM cTaTbe, cocTosLWwen U3 AByX YacTel, NpeacTaB/ieHa HOBasA nNepeaaTtovyHas moge b C AByMs
cTeneHsmm cBo60apl AN CUCTEMbI, CO3A4atoWeEN MarHUTHYO MHAYKUMIO. CyLLHOCTb AaHHOM paboTbl COCTOUT B
TOM, YTO AaHHaA NepeaaToyHas MoAeNb, NOCTPOEHHAn Ha OCHOBHbIX 3aKOHaX PU3NKM, Ucnob3yeTcs bes
y4yeTa NOoCTOAHHbIX YCPEeAHEHHbIX MarHUTHbIX CUN U OKOHYaTe/IbHbIX pa3MmepoB 6/10Kka Xanbbaxa. Bu. 1
nepexoaHan MoAeNb BbICTPanBaeTca NyTem pelleHns 6/10Ka HeAMHENHbIX MHTerpanbHo-anddepeHLManbHbIX
OCHOBHbIX YPaBHEHUI U CU/bl MarHUTHOTO B3aMMOAENCTBUS B CUCTEME, CO34at0LLEN MAarHUTHYO MHAYKLUMUIO,
onpeaensaoTcs aHaIUTUYECKUM METOA0M. B 4. 2 npeAcTaB/ieHbl pelleHma OCHOBHbIX YPaBHEHWH,
obocHoBaHMe mogenn nyTem NpuBeaeHns onybaMKOBAHHbIX PE3YbTaTOB NPeAblAyLWmX UCCAe0BaHUI U
nuccneaoBaHue nepeaaTtoyHbiX CBOMCTB METOA0M YNCEHHOIO MOAENMPOBaHMA. HecMoTpA Ha To, YTO
ncnonb3yemas MoLeb UMeeT BCEro ABe CTENeHN cBo6OAbl, AaHHbIN METOL MOXKET 0becneynTb Takume Ke
pe3ynbTaThl, KaK M C UCMO/Ib30BAaHUEM MOAENN C 6ObLUMM KOIMYECTBOM CTeneHen csobobl

Py6pukn: 55.41.39; 551.41.39.29
2021-04 MH28 B, BUHUTU
20 Chen Xiaohao, Ma Weihua, Luo Shihui

NccnepoBaHue ycTonumBocTu M 6ubypKaLmMmn NnogBecHOM CUCTEMbI 3SN1EKTPOMArHUTHOTO pesibca AN
CKOPOCTHOrO 3/IeKTPONnoe3aa Ha MarHUTHol noayuwke. Study on stability and bifurcation of electromagnet-
track beam coupling system for EMS maglev vehicle. Nonlinear Dyn.. 2020. 101, N 4, c. 2181-2193. AHrA.

MoKasaTenu ycTomumBoCcTi 1 BudypKaLmm nogBecHON CUCTEMbI 31EKTPOMArHUTHOTO Pesibca AR CKOPOCTHOro
3/1eKTponoe3aa Ha MarHUTHOW noayLike 6bliv onpeaeneHbl C NOMOLLbIO TEOPETUYECKMX M YNCNEHHbIX
nccnefoBaHuiA. bbina onpegeneHa 061acTb YCTOMYMBOCTM TPEX ANHAMMYECKUX MapamMeTpoB
3/1EKTPOMarHUTHOrO Pesibca, B YaCTHOCTU, KoadduumeHTa JIANyHOBa NPM YXYALWAIOLWEMCA NOONKEHUN
paBHoBecusA. OnpeaenieHa TONOIOrMYECKan CXxema peLleHus 10 NoABECHON CUCTEMbI OKOJIO TOYKM
6udypraunmn baytTnHa. UccneaosaHWa NOKasanu, YTo NpM NPOEKTUPOBAHNM HYXKHO CTapaTbCa NPeAOTBPaTUTL
AOCTUKEHME MPOMENKYTOUHbIX 3HAYEHUI COBCTBEHHbIX KOIEBaHNI 3/1€KTPOMArHUTHOTO Pesbca, ecu
KosiebaHUA HU3KOYACTOTHbIE, OHWU AO/KHbI ObITb CHUMKEHbI 40 BOSMOXKHOTO MUHMMYMA, B TO BPeMS KaK
BbICOKOYACTOTHbIE KoNebaHWA A0MKHbI ObITb YBEMYEHbl A0 BO3MOXKHOIO MakCMMyMa, KOShPULUUEHT
3aTyXaHWsA TaKKe JO0/IKeH ObiTb YBEIMYEH, U, TaKUM 06pa3om, MOABECHAA CUCTEMA COXPAHUT YCTOMYMBOCTb
JaKe Mpu NCNnoJsib30BaHMM 3/IEKTPOMArHUTHOTO PesibCa MeHbLUEro Beca, b1arofapsa Yyemy CTOMMOCTb NPOEKTa
CHUKaeTca. Kpome Toro, ecaun napameTpbl NPUBAKNKEHbI K ToUKe BudypKaumm bayTMHa, cucTema nposBaseT
BCE CBOW AMHAMMUYECKME CBOMCTBA. BHYTpM AMana3oHa yCTOMYMBLIX MAPaMETPOB O4HOBPEMEHHO
COCYLLLECTBYIOT MHOYECTBA YCTOMUMBbIX M HEYCTOMUYMBBIX OFPaHUYUTENbHbIX LMKAOB, Baarogaps Yemy B
YC/I0BUAX HAYa/IbHOTO BO3MYLLLEHUS OCTAOTCA AOCTYNHBbIMU MHOTUE MYTU LOCTUNKEHWUSA YCTONYMBOCTH
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21 Li Qingshu, Deng Zigang, Wang Li, Li Haitao, Zhang Jianghua, Rodriguez Elkin F.

aKTUBHOE BMBpOpeEryInpoBaHme BTOPUYHON 06GMOTKM Ha OCHOBE BbICOKOTEMMEPATYPHOM CBEPXMPOBOAALLEN
cUCTeMbl TPAHCMOPTHOrO CpeacTBa Ha MarHUTHOW noasecke. Active vibration control of secondary suspension
based on high-temperature superconducting maglev vehicle system. Physica. C. 2021. 585, c. 1353872. AHra.

BbicoKOoTEeMMNepaTypHasa CBEPXNPOBOAALLAA CUCTEMA TPAHCMOPTHOIO CPeACTBA HAa MAarHUTHOM NoABECKe
npeacTtasaset coboi cBoero poga camoctabuabHy0 MOAENb NEBUTALLMM, KOTOPAA U3B/IEKAET BbIroay M3
XapaKTEPUCTMKM 3aKpenieHns NoToKa CBEPXNPOBOAHUKA HengeanbHoro TMna ll. 3ToT pexxmm nesuTaymm
obnagaeT BblAAOWMMMUCA NPEUMYLLLECTBAMM NPOCTON KOHCTPYKUUM, HAZEKHOCTU, KOMPOPTHOM OKpYIKatoLLen
cpefabl U TaK ganee. PesynbTatel MOAENUMPOBAHNA MOKa3aan, YTo CTPATErMM YNPABAEHUSA MOTYT NOBbICUTb
KOMQOPTHOCTb TPAHCMNOPTHOTO CPEACTBA M 3HAYMTENLHO MNOBLICUTL CTAaBUABHOCTL CUCTEMBI, CONOCTAaBUMOWM C
CUCTEMOM NMACCUBHOM TENENKKM.
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22 Yang W., Queval L., Ma G.,Ye C,, Li G., Gong T.

TpexmepHas KOMMaKTHAA 3/1eKTPOMArHUTHasA TeEPMUYECKan MOAE/b BbICOKOTEMMEPATYPHOrO
CBEPXMNPOBOAUMOrO KOHTYPA M BapMaHTbl €e UCMO/Ib30BaHUA ANR U3YyYeHUA AMHAMUYECKUX XapaKTEPUCTUK
BTCI-KOHTypa onopbl CUCTEMbI MarHMTHOro noawunHuka. A 3-D Strong-Coupled Electromagnetic-Thermal
Model for HTS Bulk and Its Uses to Study the Dynamic Characteristics of a Linear HTS Maglev Bearing. IEEE
Trans. Appl. Supercond.. 2020. 30, N 6, c. 1-14. AHrn.

B HacTosLLel cTaTbe NpeacTaBieHbl METOAMKM YNCEHHOTO UCCeA0BaHNUA AMHAMUYECKOW 3aBUCMMOCTU
JIMHEHbIX ONOP BbICOKOTEMNEPATYPHbIX CBEPXNPOBOAHUKOB B COCTOAHUM cBOBOAHOM BUBPaummn n o6bl4HOrO
BHeLHero Bo3byXAeHnA, Hanpumep, NPy 3eM/1eTPACEHUM, HEPOBHOCTM NyTK U BoKkoBOM BeTpe. Tak:Ke 6b110
nccnefoBaHo BAMSHUE BbICOTbI 30HbI OXN1AXKAEHMWS, NEPBOHAYaIbHOM HArpy3Ku U TEMMNEPATYPbl OKPYKatoLLen
cpeapl, UCX04A U3 pe3ybTaToB UccienoBaHui bblin paspaboTaHbl NepcnekTMBHbIE METOAbI NMOBbIEHNA
YCTOMYMBOCTU CUCTEMDI. BbllLeynomMAHYTble MeTOAbI ABAAKTCA MPUMEHMMbIMU M Pa3paboTaHbl B COOTBETCTBUMU
C 3KCMEPUMEHTANIbHBIMU U TEOPETUYECKUMM UCCEAOBAHMAMU. KpoMe TOro, psaj, pesy/ibTaToB HEBO3MOXKHO
0T06pPa3nTb B ABYXMEPHbBIX MOAENAX, B YAaCTHOCTU, pacnpeaesieHne TePMUYECKOro Nos BHYTPU Kamepbl €
BbICOKOTEMMEPATYPHbIMWU CBEPXMPOBOAHUKAMMU, KOTOPOE BO BCEM MHOTO06Pa3nmn MOKeT ObITb OTPaXKeHO
TOJIbKO C NOMOLLLbIO TPEXMEPHOW MoAeNN. MOMMMO 3TOro NOCTPOEHHAA 3/IEKTPOMArHUTHO-TEPMUYECKas
MOJE/b BbICOKOTEMMEPATYPHbIX CBEPXMPOBOAHMKOB MOKET UCMO/b30BaThCA KaK YHUBEPCA/IbHOE CPeACTBO
MOAENNPOBAHUA A1 U3YYEHUSA Pa3INYHbIX BAPUAHTOB MPUMEHEHMWS KamMep C BbICOKOTEMMEPATYPHbIMM
CBEPXMPOBOAHMKAMU. Hapaay ¢ 3TMM CyLLeCTBYIOT U ApyrMe BapuaHTbl NPUMEHEHMWSA, HAaNpUMep, AN
TEPMUYECKUX UCCNEeA0BaHUI BbICOKOTEMMEPATYPHbIX CBEPXMPOBOAHUKOB NPU MYNbCUPYHOLEM MAarHUTHOM
NPOLLECCE U B 3/IEKTPUUECKMX MALLMHAX, OCHALLEHHbIX KAMEPAMM C BbICOKOTEMMEPATYPHbIMM MPOBOAHUKAMM
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23 Hong W., Xin Y., Wang C., Wen Y., Zhao C., Li W.

NccnepoBaHue TexHnyeckon rogHocTu LL-06pasHbIX 31EeKTPOMAarHUTHbIX Hanpasastowmx ans BTCM-
marHutHow nogsecku. Technical Feasibility Study of an E-Shaped Electromagnetic Guideway for HTS Maglev.
IEEE Trans. Appl. Supercond.. 2020. 30, N 6, c. 1-10. AHrA.

TexHoONorMa MarHUTHOM NOABECKU C BbICOKOTEMMEPATYPHOM CBEPXNPOBOAMMOCTbLIO MOY4MNa Pa3BUTUE B
TeYeHue ABYX AecATUAETUIN. Hanpasastowme M3 NOCTOAHHbIX MarHMTOB AOCTaTOYHO AAaBHO HaYa/u
NPUMEHATLCA ANA PeNbCOB MAarHUTHOM NOABECKM C BbICOKOTEMMNEPATYPHOM CBEPXNPOBOAMMOCTbIO. Ha
NPOTAMKEHHbIX IMHUAX C MAarHUTHOM NOABECKOM C BbICOKOTEMMNEPATYPHON CBEPXMPOBOAMMOCTBIO NPU
NCMNO/Ib30BaHUMN HaNPaBAAOWMX U3 NOCTOAHHbIX MarHUTOB BbIABUICA PAL UX HEAOCTATKOB. B TeyeHune
nocnegHuX HECKONbKMX 1eT HBblAn NpoBeAEeHbl UCCIef0BAaHUA BOSMOXKHOCTU MCMNO/1Ib30BATb
3NEeKTPOMArHMTHbIE HaNpPaBAAOLWME AN MarHUTHOM NOABECKM C BbICOKOTEMNEPATYPHOM
CBEPXNPOBOAUMOCTbBIO, KOTOPbIE ABAAIOTCS HE TONIbKO 60s1ee HafeKHbIMU, HO 1 6osiee NPOCTbIMU B
yrnpaBaeHUM U BbICOKOTEXHOIOMMYHbIMMU. pegnaraeTcs Ucnonb3osaTtb LLU-06pasHbI 3NEKTPOMArHUT Kak
OCHOBHOW 3/1IEMEHT KOHCTPYKLIMW 3/1EKTPOMArHUTHbIX HAaNPaBAAOLLMX, OTANYAIOLLMXCA BbICOKOWN CTENEHbIO
YNPaBAAEMOCTM U TEXHONOTMYHOCTbIO. KOHCTpYKLMA 1 popma LLI-06pasHoro anekTpomarHuta boina
BblpaboTaHa M3HaYa/IbHO NyTEM TEOPETUYECKOTO aHA/IM3a MarHUTHOTO LIMKAA. B ganbHellem KOHCTPYKLMA
6bl1a McnbiTaHa M MOAEPHU3NPOBAHA METOLO0M KOMMbIOTEPHOTO MOAEIMPOBAHUA. 3aTeM Bbln U3roTOBAEH
ONbITHbIM 06paseL, C KOTOPbIM OblIM NPOM3BELEHbI OMbITbl MO MarHUTHOMY NOABECY ANA NOATBEPKAEHMUSA
NPUMEHNUMOCTU KOHCTPYKLMK C MUCMONb30BAHNEM BbICOKOTOUYHOMO M3MepUTEIbHOro 060pyA0BaHMA.
NcnblTaHWA NPOBOAUANCH NPU PA3IUYHBIX PeXMMaXx BO3OYKAEHUSA BOH M NPU Pa3NMYHbIX pasmepax obpasua
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24 Yang Yang, Chen Keyu, Guo Ping

AKycTudeckan TpaHcnoptuposka. Noncontact planar stage based on near-field acoustic transportation. Trans.
ASME. J. Micro- and Nano-Manuf.. 2020. 8, N 2, c. 021002. AHrA.

Cuna akKycTuyeckomn paamnauum 6amKaniero noaa MCToYHMKa BUBpaLMmM MoKeT BbITb UCNOb30BaHa AN
noAbema M TPaHCMOPTMPOBKM NPeAMETOB, 4To obecneunsaeT 6ECKOHTAKTHYHO TEXHOOMMIO e34bl B
nob6asneHune K maglev. B ctatbe npeAcTasneHa HOBaA KOHCTPYKLUMA NaaHapHoOW naoluaaxu (stage)
camo/ieBUTaLLMMU, OCHOBAHHOM Ha aKyCTUUYECKOM TpaHCNopTMpOoBKe BanKaiiwero noas. MNpeanoxeHa cuctema
3aMKHYTOr0 KOHTYypa A/ pacyeTa eMKOCTM NoBEePXHOCTHOro Koaepa (encoder) ana obecneyeHns npamoli
OBYMepHOW 06paTHOW CBA3M MeCTONON0XKeHUA. MocTpoeHa AUHamMYeckas MoaeNb, OCHOBaHHasA Ha
ypaBHeHUK PeitHoNbACA, 414 U3YyYeHUA MexaHU3ma npmueoaa. M3rotosaeH NpPoToTMN, BKAOYAaA NAOLAAKY
NIeBUTaLMU, KOAEP M KOHTPOANEP, ANA AEMOHCTPaLMM NOTEHUMANA OTC/IEKUBAHNA TPAEKTOPUM B ABYMEPHOM
npocTpaHcTse.

Py6pukun: 73.49.99; 733.49.99.13
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25 AnoHua: JR Central npoBoAUT UCNbITaHUSA MOAEPHU3MPOBAHHbIX NOE340B HAa MarHUTHOM noggece. XK.
4. mmpa. 2020, N 10, c. 11. Pyc.

CoobuiaeTca, 4To KenesHoAopoKHaA KomnaHus JR Central npuctynnaa K McnbITaHNAM SKCNEPUMEHTANbHOIO
noesza Ha MarHMTHom noggece Superconducting Maglev cepuu LO ¢ naccaxkupamm Ha NOSIUFOHE B ATIOHCKOM



npedekType AmaHacu. B coctaB noesna BXo4AT TPU MOAEPHU3NPOBAHHbIX BaroHa U YeTblpe - cTapoii cepum LO.
Y roNI0BHOIro MOAEPHU3NPOBAHHOIO BaroHa M3meHeHa popma HOCOBOM YacTu, YTO NO3BOJIUIO CHU3UTb
noboBoe conpoTmsieHne Bo3ayxa Ha 13% no cpaBHeHUIO ¢ npeablaywein moanduKkaumii U yMeHbLINUTb LYM U
3HepronoTpebaeHune
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26 3aBeplueHne UcnbiTaHni NpoToTnna noesga maglev. CRRC test 600 km/h maglev train. Int. Railway J..
2020.60, N 8, c. 11. AHrn.

CoobuwaeTtca, uto B KuTae 3aBepLueHbl AMHAMUYECKME HU3KOCKOPOCTHbIE UCMbITaHMA NPOTOTUMNA Noe3aa
maglev, paspabotaHHoro komnaHuei CRRC Sifang 1 paccumMTaHHOrO Ha ABUMKEHME CO CKOPOCTbio 600 Km/uac.
UcnbiTaHns nposoannnce B r. LLlaHxae Ha nyTax yHuBepcuTeTa Tongji. McnbiTaHna npoBoaAnance nocne
CTaTUYECKUX UCMbITaHWUIA U BKAKOYAIN MPOXOMKAEHUE MO CTPENKAM, KPUBLIM U YKIOHAM C NOAbEMAMU, C LLENbIO
NPOBEPKU KAOYEBbLIX KOMMOHEHTOB, BK/1tOYas NOABECKY, 3aMepPbl CKOPOCTU MU MECTONONOMKEHUS, TATU U
CUCTEMDbI CBA3K. B HacToALLee BpemMA U3rOTOBIMBAOTCA 5 MCMbITaTebHbIX BAarOHOB.

Pybpuku: 73.49.99; 733.49.99.13
2021-03 TRO6 B4 BUHUTU
27 Ren Yu, Chen Jian-zheng

MeTopn o6Hapy*KeHua TpaHcnopTHoro cpeactsa maglev. Continuous velocity and location detection method of
maglev vehicle based on cross inductive loop. Jiaotong yunshu gongcheng xuebao=J. Traffic and Transp.Eng..
2020. 20, N 1, c. 140-149. bnubn. 30. Knt.; pes. aHr.

CoobuiaeTcs, YTO BbINOJIHEH aHA/IM3 NPOCTPAHCTBEHHOTO pacnpesesieHNsl MarHUTHOTO MO B PerMoHe
NnepeKkpecTHOro KOHTYpa, a NnepemelleHne TPAHCNOPTHOrO CPEACTBA M CKOPOCTb XapaKTePM30BaINCh C
nomoLubto $asoBoro yraa v yrioBoi CKOPOCTU BbI3BaHHOTO OrMbatoLLero CUrHana, 0CHOBAHHOIO Ha
NpPOAO/AbHOM pacnpeaesieHNn 1 NepnoanIYHOCTM NAOTHOCTU MarHUTHOrO NOTOKA. BbiBeAeHbl ypaBHEHUA
CKOPOCTM TPAHCMOPTHOrO CPeacTa M 06HapYKEHNA ero MeCTONOIOXKEHMSA, UCNO/b3YA NPOCTON NEPEKPECTHbIN
KOHTYP, @ MECTOMOJIOXKEHME U CKOPOCTb TPAHCMOPTHOIO CPEACTBA PCCMATPUBAJIUCH KaK HEMpepbliBHbIE BO
Bpems TeCcTMpoBaHusA. Micnosib30BaH afanTUBHbIN afTOPUTM LIYMA, U NPEAJIOKEH METOZ, PacyeTa CKOPOCTU U
MEeCTOMO/I0XKEeHNA TPAHCMNOPTHOIO cpescTBa maglev.

Pybpuku: 73.49.99; 733.49.99.13
2021-03 TRO6 B4, BUHUTU
28 Gao Xiongjie, Yu Long, Chen Tanglong

O6Hapy»eHne HepoBHocTel maglev nyTu. Detection of medium and low speed Maglev track irregularity based
on MCO. Tiedao xuebao=J. China Railway Soc.. 2020. 42, N 8, c. 116-122. bu6n. 12. Kut.; pes. aHra.

CoobuwaeTca, 4To C LLenbto 0bHapyKeHUsa HepoBHOCTeN NyTu F-06pasHoro pesbca Npu cpeaHen u manom
maglev ckopocTu, npegnoxkeH metog mid-chord offset (MCO), ocHOBaHHbI Ha TEXHO/IOMMM 3aMepPOoB
MaLMHHOro BMAeHUA. KOHTYp NyTW 0OHapy»KMBaNCA C MOMOLLBIO FPYMMbl 4aTYMKOB /1a3ePHON KaMepbl C
nocneaytowen o6paboTkoin n3obparkeHUi, BblaeneHnem xapakTepHbIX TOYEK M NpeobpasoBaHMEM
KOOPAMHATHOM CMCTeMbI A0 TOTo, KaK bblia onpeseneHa Be/IMuyMHa BEKTOPaA HEPOBHOCTM NyTH. C NOMOLLbIO
meToaa "Using small fetch big" n untepnonsunm dmnnbrpa, onpeaeneHbl pasnyHbie HEPOBHOCTU XOPAbl.
Pa3paboTaHo ycTpoMcTBO BECKOHTAKTHOrO ANHammMyeckoro obHapykeHus MTDS-1 gns maglev aBuxKeHus co



cpegHel n Mason CKopocTbio No penbey F-obpasHoro ceyeHnna ans anHuM Changsha Maglev Express Line. B
KUTaCKOM LeHTpe NpoBeaeHbl UcnbiTaHuA. NpueeaeHbl pesynbTaThl.

Pybpukn: 73.43.11; 733.43.11.15
2021-04 TRO6 b BUHUTU
29 Jungi Xu, Chen Chen, Sun Yougang, Lijun Rong, Guobin Lin

YnpasneHue noesgom maglev. Nonlinear dynamic characteristic modeling and adaptive control of low speed
maglev train. Int. J. Appl. Electromagn. and Mech.. 2019. 62, N 1, c. 73-92. AHrn.

B KauecTBe 06beKTa UCCeA0BaHMA PacCMaTPUBAETCA NEBUTALMOHHAA CUCTEMA MAIOCKOPOCTHOrO
TPaHCMOPTHOrO cpeacTBa maglev. YaeneHo BHUMaHWe NPUHLMUNY NOABECKM U afanTUBHOMY YNPaBAEHUIO
cuctemoit maglev. NMogBecka TPAHCNOPTHOIO cPeAcTBa maglev ocyLecTBASETCA C MOMOLLLbI0 HECKONbKUX
MarHUTHbIX KaTyleK. dpdeKT CBA3HOCTM 1 NapaMeTpuieckoe BO3MYLLLEHNE He/lb3A CYMTaTb OCHOBaHHbIMM Ha
oAHOM nesuTauuMKn. ITa Npobaema MOXKET bbITb pelleHa NyTem NOCTPOEHUA XapaKTEPHO MOLENN, @ BANAHUE
CBA3HOCTU MeXKAY 3/1eKTPOMArHUTHbIMM KaTyLUKamMM Ha XapaKTEPUCTUKMN NOABECKM MOXKET BbITb NONHOCTbIO
yuTeHO. BbINO/IHEHO M3y4YeHMe aaanTUBHOM NpPobaembl CUCTEMbI IeBUTaLMK noesaa maglev. Mogenb
ANHAMUKKK cucTembl maglev npeobpasoBaHa B XapaKTePHYO MOAE/b C KAMPEHCOM NOABECKM B Ka4ecTBe Lenu
ynpasaeHua. BbiNnosHeHbl LMdpoBOE MOAENMPOBAHME M IKCNEPUMEHT ANA NPOBEPKM 3ddeKTa ynpasieHus
YKasaHHoro noesaa. MpueegeHbl pesynbTaTsl.

Py6pukn: 73.49.99; 733.49.99.13
2021-06 TRO6 b, BUHUTU
30 Yang lie, Gao Tao, Deng Yongfang, Yang Bin

MogBecHas penbcoBas TpaHcnopTHaa cuctema Maglev. Study and design on suspended permanent maglev rail
transit system. Tiedao xuebao=J. China Railway Soc.. 2020. 42, N 10, c. 30-37. bubn. 22. Kut.; pes. aHrn.

3KOJIOMMYHOCTb, UHTE//IEKTYa/IbHOCTb U 6e30MacCHOCTb ABASOTCA OCHOBHbIMM TEMaMM DyayLLEro pa3BuTHA
TpaHcnopTa. HU3KOoCKOpOCTHas TexHoiorusa maglev ¢ ee npenmyL,ecTBamm WNPOKOWM aAanTUBHOCTU U BbICOKOWM
CTEMNEeHU UHTENIEKTYaIbHOCTU ABASIOTCA OCHOBHbIMM TEMaMM UCCIe40BaHNIN TEXHOOTUN CAeyoLWero
NOKO/IEHMA TOPOACKOrO Pe/ibCOBOro TPAHCMNOPTa. B 4aHHOM cTaTbe NpeasioxKeHa HoBasA TPaHCNOPTHasA
WHTE//IeKTyaslbHaA CUCTEMA PE/IbCOBOro TpaHcnopTa maglev c npumeHeHMeM NOCTOSSHHOTO mMarHuTa. Cuctema
BK/IIOYAET NOABECHOM MOy b rare earth MOCTOAHHOrO MarH1Ta, MoAy/b NPUBOAA OT CUHXPOHHOTO ABUraTens
JIMHEHOIO NOCTOSAHHOIO MAarHUTa, MOAY/1b MHTENNIEKTYAIbHOrO NO3MLMOHMPOBAHUSA U yNpaBaeHusa paboTon,
MoAYyNb 3HepProcHabxeHuaA u gp. MpuBeseHbl pe3ynbTaTbl UCCAEA0BAHMA 4aHHON CUCTEMDI.

Py6pukun: 73.49.99; 733.49.99.13
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