Marnes. MarHutoneBUTaLMOHHbIN TPAHCNOPT
Yactb 11
ba3a gaHHbix BUHUTU 2019-2022r.

AHHOTUPOBaHHbI CNCOK NTEePaTypbl 39 HAMMEHOBAHUM

1 Nielsen Christopher, Fulford Cameron, Maggiore Manfredi

CnexeHue BAO/Ib TPAEKTOPUU U NINHEapU3aL MM TpaHcBepcaabHoi OC: NnpMMeHeHUe K cuctemam ¢
MarHuTHoM nogaseckoii. Path following using transverse feedback linearization: Application to a maglev
positioning system. Automatica. 2010. 46, N 3, c. 585-590. AHrn.

TpaHcBepcanbHbIN peryasTop Ucnosib3yeTtca Ana npuseaeHmsa 06bekTa K 3a4aHHOM TPAaeKTopuUK.
TpaHcBepcanbHbIi perynsaTop AoxKeH 0bnagate CBOMCTBaMM, CBA3AHHbIMKU TpeboBaHUAMUK peryanpoBaHus
CKOPOCTM U BHYTPEHHEeN ycTonM4nMBocTi. MeToao10rmMsa NnpMMeHeHa K cUcTeme MarHUTHOM MoABECKM C
NATbIO CTENEHAMM CBOHOABI. IKCNEPUMEHTAMM AEMOHCTPUPYETCA 3GPEKTUBHOCTb NOYYEHHOTrO
perynstopa

Pybpukn: 55.01.77; 554.01.77

2011-09 ABO6 641 BUHUTU

2 Liu W., Wang J., Wang S., Lin Q., Jiang D., Ma G., Zheng J.

BAunsiHMe BcnomoraTesibHOro NOCTOSIHHOIO MarHUTa Ha CUCTeMY MarHMTHOro noggeca ¢
BblCOKOTEMNEPATYPHbIMK cBepxnpoBoaHnKamu. Influence of auxiliary permanent magnet on the high-TC
superconductive hybrid maglev system. IEEE Trans. Appl. Supercond.. 2010. 20, N 3, c. 915-919. AHra.

C uenblo NOBbIWEHMA HarpPy304YHOM CNOCOBHOCTU M KECTKOCTU KOHCTPYKLUMM NPeaioxKeH HOBbIN cnocob
NMOCTPOEHMA MAarHUTHOrO NoABeca A1 TPAHCNOPTHbIX CPeACTB, OCHOBAHHbIN Ha MCNO/Ib30BAHUM
OO0MNOJIHATENBHOTO BCNOMOraTe/IbHOro NOCTOAHHOIO MarHUTa B cMcTeme rmbpuaHOro MarHMTHOro noageca
C BbICOKOTEMMEPATYPHON CBEPXNPOBOAALLEN 0OMOTKOM BO3OYKAeHMA. O4HaKO Hapaay C
NO/IOXKUTEIbHbIMU CBOMCTBAMM NPUMEHEHME BCMOMOTaTeIbHbIX MarHUTOB U3MEHAET MarHUTHbIE LEenu u
YBE/IMYMBAET HECTAOUIBHOCTb CUCTEM C MAarHUTHOM NeBuTaumen. na uccnenoBaHns BANAHUSA
BCMOMOraTe/IbHbIX MOCTOAHHbIX MAarHUTOB Ha XapPaKTePUCTUKM MarHUTHbIX NoABecoB HbiAn NPOBEpPEHDI
3KCNepMMeHTaNbHble UCCNe0BaHMA Ha cnewmanbHom ycTaHoBKe Tuna SCML-2. AHanus pesyibTaTtos
3KCMNEePMMEHTOB NOKA3aJl, YTO KOOPANHATLI MECTOMOJIOKEHWSA BCMOMOraTe/IbHbIX MOCTOAHHbIX MAarHUTOB
ABNAOTCA OCHOBHbIM MapameTpamMu, BAMAIOWMM Ha KQYeCTBO M YCTOMYMBOCTb Npeanaraemblx rmbpuaHbix
CUCTEM MArHUTHOTO NOJABECA CO CBEPXMPOBOAALLMMM 0OMOTKaMM BO3bYKAeHUA. B 3akntoueHnmn
obCyKAeHWA pe3ybTaToB UCCNeA0BAHMIA AAlOTCS NONE3HbIE CCbIJIKWM Ha METOAbI, MPUMEHUMbIE A5
peLleHnsa aHaI0rMYHbIX MPOEKTOB

Pybpuku: 45.53.37; 451.53.37.29.35.29.37.35

2011-01 ELO8 BA BUHUTU



3 Deng Z., Zheng J., LiJ.,, Ma G., Lu Y., Zhang Y., Wang S., Wang J.

[CBepxnpoBoAALLMA OO BEMHbBIN MarHUT 41A TPAHCMOPTHOIO CPeACTBa C MarHUTHOM fieBUTaumen].
Superconducting bulk magnet for maglev vehicle: Stable levitation performance above permanent magnet
guideway. Mater. Sci. and Eng. B. 2008. 151, N 1, c. 117-121. AHrna.

UccnepoBaHa BO3MOXKHOCTb MPUMeEHEHMA 06 bEMHOIO BbICOKOTEMNEPATYPHOIO CBEPXNPOBOAALLEFO
marHuTa (BTCIMNM) B TpaHCNOPTHbIX CPeACTBaX C MarHUTHOM nesutaumnen. KoHtponb paboTtbl BTCMM
OCYLLECTBASETCA B NpoLecce MX HaMarHMunBaHuaA ¢ oxiaxaeHmem nond. [Ana sTo uenm ncnonbsyerca
cneumnanbHo pa3paboTaHHbI 610K ynpaBaeHUA SNEKTPOMArHUTHBIMUW NOAAMM, CO34ALOLWNIA MarHUTHoOe
nose c HayKkuuen oo 1 T. UamepeHbl NeBUTaALMA M HanpaBaaowme cunbl o6bemHoro BTCIMM ¢ pasnnyHbim
3aXBa4Y€HHbIM NOTOKOM (Npu pabouelt BbicoTe 15 MM), KOTOPbIN IETKO peryanpyeTtcsa 3apagHbIM TOKOM
6/10Kka ynpaBneHusa. NoKasaHo, YTO XapaKTEPUCTUKM MArHUTHOM 1IeBUTaLMK obbemHoro BTCINM
obecneunBatoT 6osiee BbICOKYHO HaMpaBsAoLLYO CUTY NO CPAaBHEHMIO C HANPABAAIOLLEN CUNOM
NPUMEHAEMbIX B HACTOALLEE BPEMA NMOCTOAHHbIX MarHMTOB

Pybpukn: 45.53.37; 451.53.37.02.15

2011-04 ELO8 64 BUHUTU

4 Lee Chang Young, Jo Jung Min, Han Young Jae, Bae Duck Kweon, Yoon Yong Soo, Choi Sukjin, Park
Dong Keun, Ko Tae Kuk

OueHKa XapaKTePUCTUK 3aTyxaHuns paboyero Toka BbICOKOTEMMNEPATYPHbIX CBEPXMPOBOAHUKOB ANA
3/IEKTPOMArHMTOB CUCTEM MarHMTHOro noaseca. Estimation of current decay performance of HTS
electromagnet for maglev. IEEE Trans. Appl. Supercond.. 2010. 20, N 3, c. 907-910, 9 una., 4 Tabn.. bnbn. 8.
AHIA.

CoBpemeHHan KoHLEenuMa MarHUTHOW NeBUTaLMK NpeanonaraeT Haanyma AoCTaTouyHo 6obLoro
BO34YLUIHOIO 3a30pa MeXAy TPAHCNOPTHLIM CPeaCTBOM M Hanpasaatowein. Ytobbl foctuyb 3Toro, TpebyeTtca
KOMNAKTHbIN W Ha4EXHbI 3/1EKTPOMArHuUT, KOTOPbI 061a8aeT He0H6X04MMOM MarHUTOABUKYLLLEN CUNOMN.
TaKyto 3a4auy pelaeT npeasaraembii MarHUTHbIM NOABEC C OPUTMHANBHOM KOHCTPYKLMEN
BbICOKOTEMMNEPATYPHOM CBEPXNPOBOAHMKOBOM 06MOTKN. C Le/1blo OLEHKM NapaMeTPOB MarHUTHOIO
nozBeca BbINOJIHEHO MOAENNPOBaHME NOKa3aTes el 3aTyXaHUA TOKa B CBEPXMNPOBOAHNKOBbLIX 0OMOTKax
3/IEKTPOMArHMTOB C Y4ETOM MX MMNedaHca. Pe3ynbTaTbl MOAENMPOBAHMA NOKA3an, YTO Npeanaraemoe
pelleHne B NOJIHOM Mepe OTBEYaeT YKa3zaHHOM KoHLenumu. Tak noKasaTenu 3aTyxaHus paboyero Toka npu
10-MUNAMMETPOBOM JIEBUTALMOHHOM 3a30pe HaxoaATca B AnanasoHe (4,5%...18)%, Torga Kak Te e
nokasaTtenu ana 25-MmunnMmeTpoBOoro 3a3opa HaxoAATcs B AnanasoHe (2,2...5,3)%

Pybpwuku: 45.53.37; 451.53.37.02.13

2011-05 ELO8 B4, BUHUTU

5 Hosseini Monir Sadat, Vaez-Zadeh Sadegh

MogaennpoBaHue 1 aHaNN3 INHENHbBIX CUHXPOHHbIX ABUraTeNei Aa BbICOKOCKOPOCTHbIX TPAHCNOPTHbIX
cpeacTs Ha marHUTHom noasece. Modeling and analysis of linear synchronous motors in high-speed maglev
vehicles. IEEE Trans. Magn.. 2010. 46, N 7, c. 2656-2664. bu6bn. 22. AHrn.

PaccmoTpeHbl NpobiemMbl ONTUMM3ALMN KOHCTPYKLMIA OAHOCTOPOHHUX IMHENHbIX CUHXPOHHbIX ABUraTenein
N1 BbICOKOCKOPOCTHbIX TPAHCMNOPTHbIX CPEACTB HAa MarHUTHOM nogsece. [ peleHns aTux npobiem



npessIoXKeH OPUTrMHaAbHbIN aHAaZIMTUYECKMIA METOA, OCHOBAHHbIW Ha OnNpeaesieHnn ABYMEpPHOro
pacnpeaeneHus Noas 1 OLEHKM 3/1IEKTPOMArHUTHBIX CUA U3 pelleHus ypaBHeHul MaKkcesenna. B oTanume ot
TPaAUUMOHHOIO METOAa KOHEUHbIX 3/1IEMEHTOB, NPea/iOKeHHbIN MeToa He TpebyeT MHOTOKpaTHbIX
uTepaumii B npouecce oNTUMMU3aLMM KOHCTPYKUMIA. Ha ero ocHoBe MccieaoBaHbl rpaHnyHble 3dpdeKTbl,
aHM30TPONMA MU FTAPMOHMKM MArHUTHOTO NOAA IMHENHoro aAguratens. CpaBHeHME AaHHbIX, MOJYYEHHbIX
aHaNIMTUYECKMM METOAO0M, U Pe3yNbTaToB, NOYYEHHbIX METOAOM KOHEUHbIX 3/1eMEeHTOB, NOKa3aso Ux
3HAYMMYIO KOPPENALMIO, YTO MOATBEPKAAET 06OCHOBAHHOCTb MPMHATLIX TEOPETUYECKUX NPEANOCHINOK

Pybpukn: 45.53.37; 451.53.37.29.35.31

2011-06 ELO8 B4 BUHNTU

6 Du Yumei, Jin Nenggiang, Shi Liming

MccnenoBaHWe XapaKTePUCTUK IMHENHOTO CUHXPOHHOIO ABUraTeNs C CUCTEMOW IeBUTALMM Ha MOCTOSHHbIX
MarHuTax ¢ NpUMeHeHMeM MeToAa KoOHeYHbIx aemeHToB. Research on magnetic force characteristics of the
controlled-PM maglev linear synchronous motor with finite element method. Int. J. Appl. Electromagn. and

Mech.. 2010. 33, N 1-2, c. 777-784. AHrn.

MoKa3aHo, YTO cMCTEMa MarHUTHOTO NOABECA C NOCTOAHHbIMM MarHUTaMM U 3N1EKTPOMarHUTHbIM
BO3OYyXKAeHueMm aBaseTca 6onee sIKOHOMUYHON U 0bnagaeT 6os1ee BbICOKMM OTHOLLEHMEM CUJIbl IEBUTALMUM
K BECY N0 CPaBHEHMIO C TPAAULMOHHOMN 3/1eKTPOMarHMTHOM cucTemoit nesuTaumu. MpeactasneHsi
pe3ynbTaTbl 1abopPaTOPHbIX UCCAEA0BAHUI TATOBbLIX XapPaKTEPUCTUK ONbITHOTO JIMHEMHOTO CUHXPOHHOTO
ABUTaTeNsa Ha MakeTe TPAHCNOPTHOrO CPeACTBa C TMOPUAHLIM MarHUTHbIM NMOABECOM Ha NMOCTOSIHHbIX
MarHuTax. Mcnonb3ya metos KOHEYHbIX 3/1eMEeHTOB, NOyYeHbl COOTHOLLIEHUSA, CBA3bIBalOLINE
9/1EKTPOMArHUTHbIE CU/bl C TOKaMU BO36y)K,CI,EHMFI N reomeTpuyeCKMMuU NapameTpamum asuratena.
Pe3ynbTaTbl MOAENIMPOBAHNA NOATBEPKAEHbI B IKCMEPUMEHTE

Py6pukn: 45.53.37; 451.53.37.29.35.31

2011-10 ELO8 B4, BUHUNTH

7 Zhang Wei, Yang Shiyou, Bai Yanan, Machado Jose Marcio

MeToz KPpOCC-3HTPOMNUM U ero NPUMEHEHUE AN MUHUMMU3ALMK NyAbCaLMm CUIbl N1EBUTALMU CUCTEMBI
mMmarHuTHoro nogseca. The cross-entropy method and its application to minimize the ripple of magnetic
levitation forces of a maglev system. Int. J. Appl. Electromagn. and Mech.. 2010. 33, N 3-4, c. 1063-1068.
AHrA.

MNpeacTtaBneHbl pe3ynbTaThl MCCﬂep,OBaHMVI noTeHumnasa HOBOro 3BOJIIOUMNOHHOIO MeTOoa - KPOCC-aHTPONMNNU
AnAa peweHnAa HenpepbiBHbIX 06paTHb|X INEKTPOMArHUTHbIX 3a4a4. C aTou Lenbro npeanoxeHbl HOBbIM
KpMTepMﬁ 3aBepweHnAa n aganTtnueBHaaA d)opmyna obHoBNEHUA ANnAa napamertpa CrnaXmeaHna gna
HEKOTOPOro pexmnma mytauum s HeﬁpOHHbIX ceTax. IXx npumeHeHMe Ha NpaKTUKe NO3BOAMAO CYLLECTBEHHO
COKpPaTUTb NysibCaynto Cunbl neBUTaLMN CUCTEMbI MAarHUTHOIoO nNnoaseca Ha ONbITHOM o6paau,e
TPaHCNOPTHOrO cpeacTBa. [onyyeHHble TeopeTUYECKMe pe3ynbTaTbl NOATBEPKAEHbI B SKCNepMMEHTaX

Pybpwuku: 45.53.37; 451.53.37.29.35.31

2011-10 ELO8 B4, BUHUTU



8 Wen'., LiJ.

UccnepnoBaHWe BbICOKOYACTOTHbIX 3/1EKTPOMArHMTHbIX MOMEX BbICOKOCKOPOCTHOIO Noe3Aa Ha MarHUTHOM
noasecke. Research of the RF electromagnetic noise of the high-speed maglev train. Chin. J. Electron..
2007.16, N 4, c. 761-764, 8 un.. bubn. 5. AHrA.

M3BEeCTHO, YTO Noe3 Ha MarHUTHOM NOABECKE 3HAYMUTE/IbHO OT/IMYAETCS OT 0DObIYHbIX NOe340B, MOCKOJIbKY
TpebyeT nccnefoBaHUS BAUAHMA BbICOKOYACTOTHbIX 3/1.-MarH. NOMex Ha paboTy paamnocnyxobl
TPaHCNOPTHbLIX CPeAcTB. PacCMOTpeHO n3mepeHme BbICOKOYACTOTHbLIX 31.-MarH. nomex noesga Ha
MarHUTHOM noAasecke B AgManasoHe ot 30 Mly, ao 18 Ty npu pas3/iMyHbIX yCNoBUAX. Pe3yibTaThl
M3MEpPEHMUI NOKa3aM Ha/iMumne 3/1.-MarH. NTOMeX BbICOKOCKOPOCTHOrO noesaa Ha MarHMTHOM NoABecKe Ha
yactoTtax 80-87 Ml'y n 880-930 Mrl'y,

Pybpukn: 45.53.37; 451.53.37.02.07

2011-12 ELO8 A BUHUTU

9 Lee Jongmin, Bae Duck Kweon, Kang Hyoungku, Ahn Min Cheol, Lee Young-Shin, Ko Tae Kuk

AHanns ¢opmbl 3a3eM/IEHHOTO NPOBOAHNKA N pa3mepHbli 3GPEKT 1EeBUTALMOHHON CUbI B
MOAENMPYIOLLEM YCTPOWCTBE TMUMA SNEKTPOAMHAMMYecKana nogBeecka. Analysis on ground conductor shape
and size effect to levitation force in static type EDS simulator. IEEE Trans. Appl. Supercond.. 2010. 20, N 3, c.
896-899. AHrn.

This paper presents the characteristic analysis on the high-Tc superconducting (HTS) electrodynamic
suspension (EDS) simulator. In EDS maglev trains, the relative velocity between the moving thigh field
magnet and the fixed ground conductor makes the magnetic reaction between two components. The
magnetic reaction generates the levitation force of the EDS system. The distribution of the magnetic flux on
the ground conductor affects the strength of the levitation force. A EDS simulator basically consists of
levitation magnet and ground conductor and one of these component should be a moving part. In the static
type EDS simulator, the levitation force is generated by the velocity equivalent AC current. Therefore, the
static type EDS simulator does not need the high speed moving parts and can test the effect of the
variations of the ground conductors easily by the change of the frequency of the applying AC current. To
design the static type simulator optimally, the HTS levitation magnet and the characteristics of the EDS
system were numerically analysed by 3-D finite element method (FEM). Based on the numerical analysis,
the static type EDS simulator was designed manufactured and tested. The simulator consists of an HTS
magnet, the fixed ground conductor(s), an AC power supply, resonating components, force measuring
devices, and a supporting structure. From the calculation and test results on this paper, the consideration
of the magnetic flux distribution according to the levitation height should be included in the process of the
ground conductor design.

Py6pwuku: 29.19.29; 291.19.29.46.48.30

2011-01 FI17 64 BUHUTU

10 Wang Wei, Wang Jiasu, Liao Xinglin, Wang Suyu

Bpems BkAtoveHMa 06bekToB YBCO ¢ KaTylKamm NOCTOAHHOIO TOKa B rubpuaHyto nesutaumto. Hybrid
levitation while incorporating YBCO bulks with DC coil. IEEE Trans. Appl. Supercond.. 2010. 20, N 3, c. 903-
906. AHrA.



In order to improve the levitation performance of high temperature superconducting (HTS) maglev, a DC
coil was winded around double-layered YBCO bulks to enable the controllability of the levitation system.
The hybrid levitation forces and guidance forces were studied. It was found that by increasing the repelling
force between the DC coil and permanent magnetic guideway (PMG), the levitation force had been
remarkably improve; however, the stability of the system was gradually crumbled. Therefore, DC coil could
be used to improve the levitation force within the permission of stability. On the other hand, within the
permission of the levitation force declination, increase the attraction force between DC coil and PMG could
enhance the guidance force. The performance of the YBCO bulks was also affected by the existence of the
DC coil, which will be discussed from Bean's critical state model.

Py6pwukun: 29.19.29; 291.19.29.46.48.30

2011-01 FI17 A BUHUTU

11 Werfel Frank N., Floegel-Delor Uta, Riedel Thomas, Rothfeld Rolf, Wippich Dieter, Goebel Bernd

BTCI MmarHUTHbIE WapUKONOALWNNHUKA B MPOTOTUNHOM NpumeHeHnn. HTS Magnetic bearings in prototype
application. IEEE Trans. Appl. Supercond.. 2010. 20, N 3, c. 874-879. AHrn.

ATZ Company has successfully developed high temperature superconducting (HTS) magnetic bearings for
power energy application and high-speed machinery. Journal-type design and improved HTS magnetic
properties increasingly fulfill industrial prototype requirements. Maximum load up to 1.1 ton, stiffnesses in
3-4 kN/mm level, simultaneous self-stabilization in axial and radial directions, large- gap operation of 5-6
mm and reliable machine cooling in the 50-60 K region characterize the present progress of THS magnetic
bearings. A 200 mm HTS bearing of 10 kN load capacity is fabricated and integrated in a 5 kWh/250 kW
flywheel energy storage system. We report about a new large-gap HTS magnetic coupling system ensuring
30 mm wafer treatment inside a closed processing chamber in semiconductor industry. A linear MAGLEV
transport system consisting of four modular cryostat units have been recently fabricated in a prototyping
process. The four HTs cryostats can carry almost 1 ton at 10 mm magnetic gap above a magnetic guideway
with a force density of about 5 N/cm2. Due to perfect thermal insulation each cryostat operates more than
24 hours without refilling LN2.

Pybpukun: 29.19.29; 291.19.29.46.48.30

2011-01 FI17 64 BUHUTU

12 Wang Hongpo, Li Jie, Zhang Kun

[ ope30oHaHCHbIN OTK/IMK HEaBTOHOMHOM CUCTEMbI MarHUTHOM ieBUTaL MM B C/lydae ynpaB/ieHns obpaTHOM
CBA3bIO MO YCKOPEHMUIO C 3ana3gbiBaHMeM. Sup-resonant response of a nonautonomous maglev system with
delayed acceleration feedback control. IEEE Trans. Magn.. 2008. 44, N 10, c. 2338-2350. AHra.

A maglev system with delayed acceleration feedback control is disturbed by the deflection of flexible
guideway, and resonant response may take place. We have investigated sup-resonant response of the
maglev system by employing center manifold reduction and the method of multiple scales. We present the
dynamic model and expand it to a third-order Taylor series. Taking time delay as its bifurcation parameter,
we discuss the condition for the occurring of Hopf bifurcation. We apply center manifold reduction to get
the Poincare normal form of the nonlinear system and employ the perturbation technique to study sup-
resonant response of the system. This yields the sup-resonant periodic solution of the normal form. We
analyze the stability condition of the free oscillation in the solution and discuss the relatonship between



guideway excitation and periodic solution. Finally, numerical results show how time delay, control, and
excitation parameters affect the system response. With the proper system parameter, the free oscillation
may vanish and only the periodic solution plays a part. Time delay can control amplitude of the forces
oscillation. The appearance of the chaos phenomenon can also be governed by regulating time delay. And
judiciously selecting a control parameter makes it possible to suppress the response.

Pybpukn: 29.17.43; 291.17.43.03.23

2011-03 FIO5 B4 BUHUTU

13 Zhou D.F., Hansen C.H., LiJ.

MNopaBneHne camoBo3byxaaroLeica BMbpaunm marHUTHOM NoaBeckn 6asikn TPaHCNOPTHOrO CPeacTBa C
MCNo/sib30BaHMEM BUPTYaNbHOro HacTpoeHHoro gemndepa maccbl. Suppression of maglev vehicle-girder
self-excited vibration using a virtual tuned mass damper. J. Sound and Vibr.. 2011. 330, N 5, c. 883-901.
AHrA.

The self-excited vibration that occurs between a stationary Electromagnetic Suspension (EMS) maglev
vehicle and a girder is a practical problem that greatly degrades the performance of a maglev system. As of
today, this problem has not been fully solved. In this article, the principle underlying the self-excited
vibration problem is explored, and it is found that the fundamental resonance frequency of the maglev
girder plays a vital role in the initiation of the self-excited vibration. To suppress the self-excited vibration, a
scheme applying a tuned mass damper (TMD) to the maglev girder is proposed, and the stability of the
combined system is analyzed. Furthermore, a novel concept of a virtual TMD is introduced, which uses an
electromagnetic force to emulate the force of a real TMD acting on the girder. However, in the presence of
the time delay caused by the inductance of the electromagnets, the stability analysis of the levitation
system combined with the virtual TMD becomes complex. Analysis of the stability shows that there exist
some repeated time delay zones within which the overall system is stable. Based on this rule, time delay
control is introduced to stabilize the system with a virtual TMD, and a procedure to determine the optimal
time delay and gain is proposed. Numerical simulation indicates that the proposed virtual TMD scheme can
significantly suppress the self-excited vibration caused by one unstable vibration mode, and is suitable for
application to EMS maglev systems.

Py6pukn: 3735.25; 37.35.25.25.25

2011-06 FI01 64 BUHUTU

14 Deng Z., Zheng J., Lin Q. et al.

YNy4lueHHble XapaKTEPUCTUKM CUCTEMbI MarHUTHOTO NoABECa 06 bEMHbIX BbICOKOTEMMNEPATYPHbIX
CBEPXNPOBOAHMKOB C NPOLLECCOM NMOBTOPHOrO HaMarHMYMBaHMUA NOCAE OXNAXKAEHMA B HYIEBOM MOeE.
Improved maglev performance of bulk high-temperature superconductors with a re-magnetization process
after zero-field cooling. J. Low Temp. Phys.. 2011. 162, N 1-2, c. 72-79. AHrn.

Zero-field cooling (ZFC) and field cooling (FC) are the two most popular activation ways of the bulk high-
temperature superconductors (HTSCs). The former can bring a big levitation force but a poor stability, while
the latter can bring a good stability but a reduced levitation force due to the trapped flux. Under this rule, it
is very difficult to improve the levitation force (load capability) and guidance force (stability) at the same
time with the given bulk HTSCs and applied field in practice. In the paper, based on the re-magnetization
ability of bulk HTSCs, we maglev performance of bulk HTSCs with a re-magnetization process after ZFC was



experimentally investigated above a permanent magnetic guideway (PMG). The bulk HTSCs were firstly
cooled down at a far distance above the PMG, but before moving to the working height, an additional
process was introduced to descend the bulks to a lower height to magnetize again by the PMG field.
Experimental results show that, at certain remagnetization height above PMG, the levitation force and
guidance force could be improved simultaneously compared with the results of normal FC cases, which is
different from the present performance improvement with sacrifice of one important force. This result
presents a possible working way for the levitation applications of bulk HTSCs by employing a re-
magnetization process after ZFC, and is also useful to optimize the performance of high-temperature
superconducting Maglev vehicle systems.

Py6pwukun: 29.19.29; 291.19.29.46.48.30

2011-07 FI17 A BUHUNTU

15 Li Li, Meng Guang

B3anmopgeicTBmne TPaHCNOPTHOrO CPeacTBa/CcTabHOM HanpaBAAIOLLEN NPU 3aBUCAHMM B BO34yXe Noe3aa
Ha marHuTHol noasecke. Vehicle/Steel Guideway Interaction When the Maglev Train is Hovering. Low
Frequency Noise, Vibration and Active Control. 2008. 27, N 2, c. 135-145. AHrn.

Aiming at the problem of unstable hovering of the maglev train on the steel guideway, tests were made on
the natural vibration frequencies of this maglev system. Moreover, the authors make the strength
calculation, the modal analysis and the interaction analysis between vehicle and the steel guideway. The
result shows that the designed pseudo-static loadings of the steel guideway are not enough for the actual
dynamic vehicle-guideway interaction. The system stability is related to the second suspension's frequency
and damping the controlling system's frequency and damping the track's frequency and damp, and the
system's basic parameters (specified balance position, the ratio of vehicles to the guideway, the electrical
resistance and the induction of the coil). With the modified stiffness of the guideway frame column, the
vehicle/steel guideway system can be stable when the maglev trains are hovering on the steel guideway in
the maintenance yard.

Py6pukn: 3703.05; 37.03.05.15

2011-09 FI01 64 BUHUTU

16 Kong Eunho, Song Ji-Seok, Kang Bu-Byoung, Na Sungsoo

ONHAMNYECKUI OTKANK U KECTKUIN KOHTPOJIb CBA3EM MAarHUTHOTO ABUraTeNs U CUCTEMbI HAMPaB/AIOLLMX.
Dynamic response and robust control of coupled maglev vehicle and guideway system. Journal of Sound
and Vibration. 2011. 330, N 25, c. 6237-6253. AHrn.

PaspaboTaHa pacyeTHas Moge b AMHAMUYECKUX XapPaKTePUCTUK aKTUBHO YNpPaBasemMoro MarHMTHOTo
ABUraTens, ABMratoLLerocs no rubkum Hanpasaaowmm. OnmcaHbl MOAeNb ABUraTens ¢ 5 cteneHamm
cB06OAbI, MOAE/Nb 3NIEKTPOMArHUTHOW CBA3W, HaMNpPaBAAoLWER U HEPOBHOCTEN Ha Hell. 1N YNCNEeHHOTO
MOZe/IMPOBaHMA UCNONb30BaH MeTos PyHre-KyTTa ¢ Le/ibio pelleHns ypaBHEHUS COCTOAHUA, BKIIOYatoLEN
MHOpPMauUmio 0 ABuraTene, HanNnpPaBAAOLWEN U cucTeme ynpasneHus. 4.J1.P

Pybpwuku: 3723.39; 37.23.39

2011-11 FIO1 64 BUHNTU



17 Zhou D.F., Li J., Hansen C.H.

MprUMeHeHWe anropuTMa MMHMMaA/IbHOTO CPpeaHEero KBaapaTta 410 NoAaBAeHNA CAMOBO3HMKAOLLMX
KonebaHMin MarHUTHoro nogbemHuKka. Application of least mean square algorithm to suppression of maglev
track-induced self-excited vibration. Journal of Sound and Vibration. 2011. 330, N 24, c. 5791-5811. AHra.

PaspaboTaHa moAenb cTasibHOM HAaNPaBAAIOLWLEN N MAarHUTHOTO NOAbEMHUKA, CTabUNBHOCTL KOTOPOM
nccneayeTcs cornacHo Kputeputo HalikeucTta. Metoa rapMoHUYecKoro 6anaHca ucnosbyercsa ans
nccnefoBaHUA CTabUNbHOCTU M aMNIUTYAbl CAMOBO3HMKAOWMX BUBpaumin. na ncknroveHmsa sBubpaumii
NCnoJib3yeTca cpeaHe-KBaapaTUUHbIA meTos ¢ $a3oBoi KoppeKunen. YucneHHoe moaeIMpoBaHue u
3KcnepumeHTbl Ha gauratene CMS-04 nokasbiBatoT, YTO MPEAJSIOKEHHbIN anropuTM MoXKeT 3PpPeKTUBHO
NnoAasAATb B LULMPOKOM AnanasoHe yactot. [./1.P

Pybpukn: 3735.25; 37.35.25.25.25

2011-11 FIO1 A BUHUTU

18 Lee Jun-Seok, Kwon Soon-Duck, Kim Moon-Young, Yeo In Ho

MapameTpuUYecKknin aHan1s AMHAMMKKN TPAHCMOPTHOMO CPEACTBA HA MarHUTHOM NoAyLUKe, ABUXKYLLErocsa no
rmbKkon Hanpasnatowen. A parametric study on the dynamics of urban transit maglev vehicle running on
flexible guideway bridges. J. Sound and Vibr.. 2009. 328, N 3, c. 301-317. AHrn.

MccnenoBaHUA KacatoTcA B OCHOBHOM CKOPOCTHbIX XapPaKTEPUCTUK U TEXHOIOTMYECKUX pelleHuit
BHYTPUIOPOACKOrO TPAHCMOPTa, B YaCTHOCTU, MePBON KoMmepUyecKol MHum B LLlaHxae, Kutai

Py6pwuku: 30.15.35; 301.15.35.09.01

2011-01 MX01 B4 BUHNTU

19 Yau J. D.

Peakuua NpMNoAHATLIX MarHUTHBIM MOJIEM JBVKYLIMXCA Macc Ha KonebaHua HanpasastoLLei
6eCKOHTaKTHO 6asiku, BbI3BaHHbIE FOPU3OHTA/IbHBIM ABUMKEHNEM NOBEPXHOCTU 3eMu. Interaction response
of maglev masses moving on a suspended beam shaken by horizontal ground motion. J. Sound and Vibr..
2010.329, N 2, c. 171-188. AHrA.

MpeanoXxeHa YncneHHaa cxema pacyeTa peakumMn NPUNOAHATLIX MAarHUTHbIM MNOAEM ABUKYLLMXCA MacC Ha
KonebaHus yﬂpaBﬂﬂIOU.LEﬁ 6ECKOHTAKTHO 3TUM ABUXXEHNEM 6aJ'IKVI, KOTOpaA Mo4eNNPYET NyTenpoBsoa,
paCI'IOJ'IO)'KEHHbII‘/Ji Ha MOCTY. I'Ipep,nonaraeTcsl, yTO KoNebaHMA BbI3BAHO rOPU30OHTa/IbHbIMU CEMCMMYECKMMM
ABUXEHUAMU NMOBEPXHOCTN 3EMIU

Pybpuku: 30.19.55; 301.19.55.21

2011-01 MXO05 b BUHUTU

20 Yang Y. B., Yau J. D.

NTepaLMOHHO-UHTEPAKTUBHBIMA CNOCO6 AMHAMMYECKOTO aHaM3a CUCTEMbI NOE3A-HACbINb-TPYHT. An
iterative interacting method for dynamic analysis of the maglev train-guideway/foundation-soil system.
Eng. Struct.. 2011. 33, N 3, c. 1013-1024. AHrn.



UccnepoBaHa Mofenb TPAHCMOPTHOM Harpy3KM Ha XKENEe3HOA0POMKHYHO HACbIMb C Y4ETOM MEeXaHUYECKMX
CBOMCTB rPYHTOB OCHOBAHMA. [IMHaMMYeCKOe B3aMOAENCTBUE MEXKAY 3/1EMEHTAMW CUCTEMDbI
npegnonaraeTca HefMHeWHbIM. MpeacTaBaeHbl Pe3yAbTaTbl PACHETOB CMELLLEHUI U HANPAXKEHUI ana
OBYMEPHOrO C/y4yas, rae TPaHCNOPTHAA Harpy3Ku 3aaeTca CMCTEMOM ABUKYLWMXcA 6anok, noseaeHne
HACbINW - CUCTEMOWN HEMOABUXKHbIX BanoK, NnoBeLeHME OCHOBAHUA - YIPYTMM NOAYNPOCTPAHCTBOM

Py6puku: 30.19.55; 301.19.55.17

2011-08 MX05 b BUHUTU

21 Zhou D. F., Hansen C. H., Li J.

MopgaBneHne camoBo3byKaaeMbix KoslebaHUI cUCTEMbI MarHUTHOE TPAHCMOPTHOE CpeaCcTBO-0Nopa
nocpeacTsom gemndepa c BUPTyanbHO HacTpanBaemoi maccoit. Suppression of maglev vehicle-girder self-
excited vibration using a virtual tuned mass damper. J. Sound and Vibr.. 2011. 330, N 5, c. 883-901. AHrA.

HalifeHo, YTo OCHOBHas pe3oHaHCHaA YacToTa ONopbl CUCTEMbI OTBETCTBEHHA 33 BO3HMKHOBEHME
camoBO3byXKaaembix KonebaHui cuctemol. s nogaBnaeHUsa 3TUX KonebaHuii npeasioxKeHa CMcTemMa,
ncnonb3yowas gemndep ¢ peryanpyemoin maccoi 1 Bo3aencTeytollan Ha onopy cUcTembl. YCTOMYMBOCTb
KOMOBMHMPOBAHHbIX KOJIeBaHWUI cUCTeMbI UCCAeA0BaHa

Py6pwuku: 30.15.27; 301.15.27.09.11

2011-11 MX01 b4 BUHNTU

22 MpuublK B. U.

OcobeHHOCTU NPOEKTUPOBAHUA N CTPOUTENLCTBA KenesHoW aoporn Aanep - KpacHas MonsHa. Tpyapbl
Bcepoccuinckolt HaydHO-NpaKTUYecKon KoHdpepeHumn "TpaHcnopT-2009", PocToB-Ha-[oHy, 2009. 4. 2.
Poctos H/4: PTYNC. 2009, c. 235. Pyc.

Mpw npoeKkTMpoBaHUK KenesHoi aopor Aanep - KpacHas MonaHa AMNAOMHUKAM CTPOUTENIBHOMO
dakynbTeTa PIYIMC paccmaTpuBanuchb Pas/siMdHble BAPUAHTbI TPACC: KaK Y4acTKa KenesHol goporn Maikon
- Xagxox - Aanep, Kak cneupmanbHaa CKOPOCTHAA IMHUA ANA N1eKTPOoNnoe3A0B: Kak MOHOpeibCcoBasa AOopora
cuctembl Maglev (Ha marHMTHOM noagece) AnsA 3umHen onumnuaabl Coun - 2014. Bo Bcex cyyanx
TPACCUPOBAHUA BbINOJHANOCL TEO40/IUTHBIM XOA0M BAOJb P. M3bIMTa NO TOHHEIbHO-3CTAaKagHOMY
BapuaHTy. Ha yyactke Aagnep - 9cto Cagok Tpacca BCM nmeet ogHy Kpusyto R=8000 m 1 6 TOHHeNemn
(anvHHOM oo 10 Km). Tpacca enesHol goporu (M moHopenbcoso TIMIM) npu pykosoasALw,em yKaoHe 18
%% MmeeT 2 KpMBbIX U 3 TOHHeNs obuel ANMHHON 5,3 KM (Npu 9-TM KpMBbIX TOHHENN 3,4 Km). OCHOBHbIe
BapMaHTbI Tpacc - No neBomy (BbicoKoMy) bepery p. M3bimTa. XapaKTepHO, 4TO No3xe pa3paboTaHHbIN
JleHrMnpoTpaHCOM 1 YTBEPKAEHHDBIN K peannsalmm NnpoekTa 3STOro y4acTka MMeeT Tpaccy NPaKTUYECKM
coBnagatowmx c sapuaHtom PIYMC (c Tpems ToHHeNnAmM). B reonormyeckom oTHOLLEHWUW Tpacca B TOPHOM
HanpasAeHMN NPOXOANT BAOJIb KAHbOHA - Pycaa PeKU € OTBECHbIMU CTEHAMM U3 CKa/IbHbIX NOPOA,.
Hanbonee cnoxHbim ana obecnevyeHUs yCToMYMBOCTU 3€MASHOTO NONOTHA U BEPXHETO CTPOEHUSA NYTH
ABNAIOTCA HU3MEHHbIE YY4aCTKM TPacCbl B HaNpaBAeHUM K MOpIo. 34eCb MOKPOBHbIE C/IOWN NPeaCcTaBAeHbI
OEeNOBUANbHbIMM (2-3 M), 3110BMASIbHBIMWU CYTIMHKAMM, TAXKENBIMU U MESIKUMU NblAeBaTbIMU (2-4 M 1
6onee)

Py6bpukn: 73.29.11; 733.29.11.13.17

2011-11 TRO3 B4, BUHUTU



23 Ogata Masafumi, Mizuno Katsutoshi, Arai Yuuki, Hasegawa Hitoshi, Sasakawa Takashi, Nagashima
Ken

MprMeHeHWe BbICOKOTEMMNEPATYPHbIX CBEPXNPOBOLHMUKOB U3 PeAKO3EMENbHbIX 3/1IEMEHTOB A1 MArHMTa
cuctembl Maglev. Study on applicability of rare earth high-temperature superconducting wires to
superconducting magnet for maglev system. Quart. Repts Railway Techn. Res. Inst.. 2010. 51, N 3, c. 151-
155, 16 un., 1abn. 2 un.. bubn. 3. AHra.

OTmeuvaeTca, YTO CBEPXMNPOBOAALLAA BbICOKOTEMMNEPATYPHaA 0OMOTKa U3 peaKo3eMeNbHbIX 3/1EMEHTOB
NCNOoJIb3yeTca B 31eKTPOMArH1Tax TpaHcnopTHoM cuctembl Maglev n o6nanaet 6onee BbICOKMMMU
3/1eKTPOMEXaHNYECKMMM CBOMCTBAMU, YEM 0bbIYHbIE NOA06HbIE 0OMOTKM. ITO NO3BONAET U3rOTaBANBATb
3/1eKTPOMarHuTbl 6o1ee NPOCTON KOHCTPYKLMKN M CO 3HAUNTENIbHO Bonee BbICOKOW CTENEHbIO HaAeKHOCTMU.
Bblnn npoBeaeHbl UCMbITaHMA TaKUX 3IEKTPONPOBOAHNKOB, KOTOPbIE MO3BO/INAN BblpaboTaTb
HeobxoaMMmble peKOMEHAALNM MO UX UCMONb30BaHMIO B CBEPXMPOBOAALLMX 3/TIEKTPOMArHMTax CMcTembl
Maglev

Py6pukn: 73.49.99; 733.49.99

2011-11 TRO6 B4 BUHUTU

24 Yang Wenjiang, Liu Yu, Chen Xiaodong, Wen Zheng, Duan Yi, Qiu Ming

JleBUTALMOHHbIE XapaKTEPUCTUKM BbICOKOTEMMEPATYPHOMN CBEPXMNPOBOAALLEN [yCTaHOBKK] B cucTemMe
Moglev, [npeaHa3HaueHHol] ans 3anycka KA. Levitation characteristics of a high-temperature
superconducting Maglev system for launching space vehicles. Physica. C. 2007. 455, N 1-2, c. 13-18. AHrn.

Maglev launch assist is viewed as an effective method to reduce the cost of space launch. The primary
aerodynamic characteristics of the Maglev launch vehicle and the space vehicle are discussed by analyzing
their aerodynamic shapes and testing a scale mode in a standard wind tunnel. After analyzing several
popular Maglev systems, we present a no-controlling Maglev system with bulk YBaCuO high-temperature
superconductors (HTSs). We tested a HTS Maglev system unit, and obtained the levitation force density of
3.3 N/cm2 and the lateral force density of 2.0 N/cm2. We also fabricated a freely levitated test platform to
investigate the levitation characteristics of the HTS Maglev system in load changing processes. We found
that the HTS system could provide the strong self-stable levitation performance due to the magnetic flux
trapped in superconductors. The HTS Maglev system provided feasibility for application in the launch
vehicle

Py6pukn: 89.25.15; 891.25.15.21

2010-03 ACO4 64 BUHUTU

25 Samiappan Chandrasekhar, Mirnateghi Nasim, Paden Brad E., Antaki James F.

AnnapaT Maglev ana ymeHbLIEHUA MOLLHOCTU U KOHTPOASA UCKYCCTBEHHOro cepaua. Maglev apparatus for
power minimization and control of artificial hearts. IEEE Trans. Contr. Syst. Technol.. 2008. 16, N 1, c. 13-18.
AHrA.

Pybpwuku: 34.53.47; 341.53.47.23, 341.57.15.99

2010-02 BI38 6, BUHNTU



26 Zhang Jianghua, Zeng Youwen, Cheng Jun, Tang Xian

[MpoBeneHHas YMCAEHHBIMM METOAAMM ONTUMMU3ALMA XaPAKTEPUCTUK NOCTOAHHOIO MarHuUTa -
HanNpaBAAOLWEN A1A CUCTEMbI MarHUTHOW nesuTaumm BTCIM]. Optimization of permanent magnet guideway
for HTS maglev vehicle with numerical methods. IEEE Trans. Appl. Supercond.. 2008. 18, N 3, c. 1681-1686,
9 un., 1 tabn.. bubn. 11. Aurna.

Pybpukn: 45.09.33; 451.09.33.33

2010-02 ELO4 64 BUHUTU

27 Zheng Jun, Deng Zigang, Zhang Ya, Wang Wei, Wang Suyu, Wang Jiasu

[MpeanorkeHus No ycoBepLIeCcTBOBAHUIO CUCTEM TEMNEpPaTypHOM cBepxnpoBogumoctum]. Performance
improvement of high temperature superconducting Maglev system by eddy current damper. IEEE Trans.
Appl. Supercond.. 2009. 19, N 3, 4. 2, c. 2148-2191, 5 un., 2 Tabn.. bubn. 18. AHra.

TemnepaTypHasa CBEpXNPOBOAMMOCTb YCMELWHO UcnbiTaHa B Kutae, FepmanHnmn n Poccumn. Kpome oT3bI1BOB 06
ycrnexax ectb KpUTuu. 3amedyaHus. MpueeneHbl pesynbTaTtbl, NOYYeHHbIE NPW UCMO/Ib30BaHUK MaTepurana
VBaCuO ana gemndupoBaHUs CUCTEMbI TPAHCMOPTHOTO cpeacTBa. Mosy4YeHHbIN 3DEKT MOXKET CNYKUTb
oyepeaHbIM LIAarom B OCBOEHUM CUCTEMbI U NPUBAN3UTL ee NPaKTUY. npumeHeHne. OTMEYEHO, YTO 3TUM
cnocobom aemndUpoBaHNs 04YeHb TPYAHO yNpaBasTb, HEOBX0AMMO UCKaTb Apyrve cnocobbl

Py6pukn: 45.53.37; 451.53.37.02.07

2010-03 ELO8 B4, BUHUNTH

28 Deng Zigang, Wang Jiasu, Zheng Jun, Jing Hua, Li Jing, Liu Wei, Zhang Ya, Wang Suyu

[MepcnekTMBbI NPaKTUYECKOro NCNOJ/Ib30BAHMA BbICOKOTEMNEPATYPHOM CBEPXMNPOBOAMMOCTH B
TPaHCMOPTHbIX CpeacTBax C MarHUTHbIM noasewmnsBaHnem]. Performance advances of HTS maglev vehicle
system in three essential aspects. IEEE Trans. Appl. Supercond.. 2009. 19, N 3, u. 2, c. 2137-2141, 8 un., 3
Tabn.. bnubn. 43. AHra.

TpaHcnopTHbIE CPencTBa, UCNONb3YIOLME BbICOKOTEMNEPATYPHYHO CBEPXMPOBOANMOCTb U MarH.
noasewmnsaHua (HTSC & Maglev) cuntaloT ocHOBHOM MoAenblo. B pesynbTaTte TWaTeNbHbIX UCCAEA0BaHWNM
Tpex BMAaoB maTtepuanos (HTSC) u aByx meToAoB HamarHnunBaHus (PMGs) BbisiBNeHO 3 acnekTa,
yAyywatowmx s$pdeKTMBHOCTb NOAHATUA U BOKOBYHO CTabuUNbHOCTb. CUCTEME CBOMCTBEHHbI
camocTabunumsauus; bbicTpoaecTBMe; LWaasllee OTHOLLIEHME K OKpyXKatollel cpese; KombopT N HU3Koe
notpebneHune an-sHeprun. HTS & Maglev paccmaTpumBaloT, Kak TpaHCNOpPTHbIE cpeacTBa byayuiero

Py6pukn: 45.53.37; 451.53.37.29.35.31

2010-03 ELO8 B4, BUHUNTH

29 Wang Jiasu, Wang Suyu, Zheng Jun

[MocnepHue pocTUKeHUA UccnenoBaHU B 061acTM BbICOKOTEMMEPaTYPHOW CBEPXNPOBOAUMOCTU B KuTae].
Recent development of high temperature superconducting Maglev system in China. IEEE Trans. Appl.
Supercond.. 2009. 19, N 3, 4. 2, c. 2142-2147, 4 wn., 2 Tabn.. buon. 40. AHrn.



MpuBeaeHbl pe3ynbTaTbl UCCAEA0BaHMI TemnepaTypHoi ceepxnposogumoctu (HTS & Maglev).
PaccmoTpeHbl HEKOTOpbIe NPaKTUYecKMe NPobaembl UCMOIb30BAHMUA CUCTEMBI HA K. 4. TPAHCNOPTE, TaKKe
KaK ynpas/ieHne HeoAHOPOAHbIM MAarHUTHbIM NOJIEM C OLLEHKON CTOMMOCTU KOHCTPYKLMK, CUCTEMATM3ALUN
METOA0B NOMCKA ONTUMa/bHbIX peleHunid. MoayyeHbl NepBUYHbIe NapameTpbl, obecneynsatowme
6e30MacHOCTb CUCTEMbI, 3aMNaHMPOBAHA UCMbITaTeIbHaA IMHKUA HA ckopocTb 100 KM/Y B KayecTee NeEPBOTro
wara peanusauum

Py6pwuku: 45.53.37; 451.53.37.02.07

2010-04 ELO8 B4 BUHUNTH

30 Deng Z., Wang J., ZhengJ,, Lin Q., Zhang Y., Wang S.

XapaKTepUCTUKN MarHUTHOW NeBUTaLMKN ABYCNOMHOrO MacCUBHOIO BbICOKOTEMMEPATyPHOro
CBEPXNPOBOAHMKA Ha HaNpPaBAAOLWMM 3/1EMEHTOM U3 NOCTOAHHbIX MarHuToB. Maglev performance of a
double-layer bulk high temperature superconductor above a permanent magnet guideway. Supercond. Sci.
and Technol.. 2009. 22, N 5, c. 055003/1-055003/4. AHrA.

Pybpwukn: 45.09.33; 451.09.33.33

2010-05 ELO4 64 BUHUTU

31 Park Joon-Hyuk, Baek Yoon Su

[Pe3synbTaTbl UCCNEAOBAHUIA CUCTEMBI MArHUTHOTO MOABELLIMBAHMA NMJIOCKOTO TPAHCMOPTHOIO CPeacTBal.
Design and analysis of a maglev planar transportation vehicle. IEEE Trans. Magn.. 2008. 44, N 7,u4. 1, c.
1830-1836, 13 un., 3 Tabn.. bubn. 12. AHrn.

[aHo onncaHMe MmexaHM3mMa MarHMTHOro NoABeLNBaHUA NNOCKOro TPAHCNOPTHOro cpeacTea. OHO CcOCTOUT
M3 YETbIPEX MarHUTHbIX KOEC N YETbIPEX POTALMOHHbIX MallNH. KOMBUHALMA TMHENHbBIX MEXaHNU3MOB
WHAYKLMOHHOrIO ABUraTenn No3BosaAeT TPaHCNOPTHOMY CPEACTBY NepemMeLLaTbca B FOPU30HTaIbHOM
NNOCKOCTU. MOCKONbKY BCE MEXaHN3Mbl MCMOb3YIOT 3/1IEKTPOAMHAMMUUYECKME CUAbI, paboumnii gruanasoH
MexXaHM3Ma MOKET BbITb PacLUMPEH NPOKAAAKOM NPOBOAHMKOB B NAOCKOCTU. BbIMOAHMMOCTL MexaHn3Ma
NpoBepeHa 3KCnepMmMeHTabHO

Py6pukn: 45.53.37; 451.53.37.29.35.31

2010-09 ELO8 B4, BUHUNTH

32 Wai R. J., Chuang K. L.

[Pa3paboTka 06paTHOCTYNEHYATOro yNpaBAeHUs C UCNOJIb30BaHWEM anropmuTma ynpasaeHusa PSO ans
MarHUTHOM NeBMTaLMOHHOM TpaHcnopTHOM cuctemsl]. Design of backstepping particle-swarm-optimisation
control for maglev transportation system. IET Contr. Theory and Appl.. 2010. 4, N 4, c. 625-645. bu6n. 37.
AHrA.

MpepnoxeHa HOBas cTpaTernsa AeBUTaLMOHHOro 6anaHCMPOBaHUA U NO3ULMOHUPOBAHMSA B NpoLecce
OBUKEHUA TPAHCMOPTHOIO CPeACTBa CUCTEMbI C MAarHMTHOM NeBuTaumei. PaccmoTtpeHa guHamuyeckas
MoJeNb MarHUTHOM NeBUTALMOHHOMN TPAHCMOPTHOM CUCTEMbI, KOTOPas COAEPKUT NeBUTALMOHHbIE
3/IEKTPOMArHUTbI U INHEMHBIN aCMHXPOHHbIM ABUraTeb, obecneymBaroLmnii ABuKeHne. Pa3paboTka
MOZENN OCHOBAHa Ha KOHLEMLMAX MEXaHNYECKOM reoMeTpUN 1 ANHAMUKKN ABUKeHUA. MoKasaHo, YTo



npeg/oXKeHHas cTpaTerns ynpasaeHus C MCNoAb3oBaHKeEM anroputma PSO (onTumusaumm pos
MaTepuanbHbIX YacTuL) 6onee apeKTUBHA NO CPABHEHUIO C YPABAEHUEM B CKO/b3ALWEM PEKUME U
06bI4YHbIM 06PATHOCTYMNEHYATLIM YNPaBJAEHNEM

Py6pwuku: 45.53.37; 451.53.37.31.31.99

2010-12 ELO8 b4 BUHUTH

33 Kraftmakher Y.
Maglev ana ctyaeHtoB. Maglev for students. Eur. J. Phys.. 2008. 29, N 4, c. 663-669. AHrA.

An experiment and a demonstration concerning transport by magnetic levitation (Maglev) are described.
The lift, drag and radial forces on a magnet placed over a rotating conducting disc are measured versus the
rotation frequency. The experiment relates to important topics of electromagnetism and could be a useful
addition to the undergraduate physics laboratory. The clearly seen electrodynamic suspension is an
attractive classroom demonstration.

Pybpuku: 29.01.45; 291.01.45.45.25

2010-02 FI10 A4 BUHUTU

34 Wang Hong-Po, Li lie

CybrapmoHUYecKme pesoHaHCbl HEABTOHOMHbIX CUCTEM C 3aMeAJIEHHBIM NMO3ULMOHHBIM YIPaBieHNEM
obpaTtHom cBasbto. Wuli xuebao=Acta phys. sin.. 2007. 56, N 6, c. 2504-2516. KuT.; pes. aHrn.

The response of the Maglev system with delayed position feedback control under the sub-harmonic
excitation of the flexible guideway is investigated. The dynamical model is linearized at the equilibrium.
Employing time delay as its bifurcation parameter, the condition under which the Hopf bifurcation may
occur is investigated. Center manifold reduction is applied to get the Poincare normal form of the nonlinear
system with guideway disturbance so that we can study the relation between periodic solution and system
parameter. The sub-harmonic resonant periodic solution of the normal form is calculated based on the
method of multiple scales, and we get the bifurcation equation of the free oscillation. The existence
condition of the free oscillation in the solution is analyzed. Relationship between periodic solution and
control and excitation parameters is also investigated. Finally numerical method is applied to study how
system and excitation parameters affect the system response. It was shown that the critical time delay to
keep the response of the system stable is less than that without perturbation. Time delay can not only
suppress sub-harmonic resonance, but also control the appearance of the chaos. Control parameter can
govern the emergence of the free oscillation and effect the amplitude of the forced oscillation. So carefully
selecting the system parameters can restrain the oscillation effectively.

Py6puKkn: 29.17.43; 291.17.43.03.23

2010-04 FI05 64 BUHUTU

35 Zhou Tong, Xing Hua-Wei

Perynatop KOHCTPYKLUKM M NpOBEPKa pe3yabTaToB A YeTblpexocHol BTCI KaTyLwKM, OCHOBaHHbIM Ha
neBuTaumoHHol cucteme. Controller design and test results for a four axis HTS coil based Maglev system.
Physica. C. 2007. 454, N 1-2, c. 20-26. AHrA.



Controller design and experimental results are reported in this paper for a four axis high temperature
superconductivity (HTS) coil based electromagnetic levitation (Maglev) system. The HTS coils are made of
Bi2223/Ag multifilamentary tapes. It has been experimentally proved that the designed controller works
satisfactorily, although the physical parameters of a HTS coil based electromagnet (HTSEM) vary
significantly with the frequency of the input voltage. A perfomance comparison has also been made
between the classical lead-lag compensator and the modern Hee loop-shaping controller. It becomes clear
that robust control theories are capable of providing a controller with better performances, which is in a
good agreement with numerical simulations. Moreover, it implies that the particular parameter variation
characteristics can be simply dealt with by the available robust control theories that are naturally existent
ina HTSEM.

Pybpukn: 29.19.29; 291.19.29.46.48.30, 291.19.29.18.40.38.04

2010-04 FI17 64 BUHUTU

36 Zhang Longcai, Wang Jiasu, Wang Suyu, Zheng Jun, He Qingyong

YucneHHan oueHKa 3aTyxaHuA HaBeaeHHOM cnibl B 06bemHom BTCI, noaBeprHyThixX AeNCTBUIO
nepeMeHHOro marHuMTHoro nosAa Hag sosiHoBogom NdFeB. Numerical evalution of guidance force decay of
HTS bulk exposed to AC magnetic field over a NdFeB guideway. Physica. C. 2007. 467, N 1-2, c. 27-30. AHrA.

The guidance force of the YBCO bulk over a NdFdB guideway used in the high-temperature
superconducting maglev vehicle system was decayed by the application of the AC external magnetic field.
In the previous work, the authors explained that the decay was due to the temperature rise of the HTS bulk
caused by AC losses. In this paper, they adopted an analytic model to evaluate the decay of the critical
current density of the bulk. And based on the analytic results and the Bean critical-state model, they
calculated the guidance force as a function of times. Compared with the experimental results, the
calculation results have almost the same trend and can qualitatively reveal the characteristics of guidance
force of HTS bulk in this situation. Therefore, the guidance force decay of HTS bulk in the maglev vehicle
system can be evaluated simply by this numerical method.

Py6pwuku: 29.19.29; 291.19.29.46.48.30

2010-05 FI17 64 BUHUTU

37 Liu Lu, Wang Jiasu, Wang Suyu, Wang Lulin, Li Jing

ONTUMM3AUNA KOHLEHTPATOPA NOTOKA NOCTOSSHHOM MAarHUTHOM NMOBEPXHOCTU 4/ BbICOKOTEMMNEPATYPHOM
CBEpXNpoBogALLei cucTemMbl MarHUTHoro noageca. Flux concentrator optimization of PMG for high-
temperature superconducting maglev vehicle system. J. Low Temp. Phys.. 2009. 157, N 1-2, c. 67-72. AHrA.

The permanent magnetic guideway (PMG) composed of permanent magnet (PM) and steel is developed
under flux concentration principle, which is the crucial component of high-temperature superconducting
(HTS) maglev vehicle system. Optimum PMG design is an effective way to increase levitation force and
associated stiffness for improving the load capability of HTS maglev vehicle. In order to realize higher
vertical field component Bz in upper surface, three PMG demonstrators with three different forms of flux
concentrator are fabricated with same volume of magnet. The levitation performances of onboard HTS
bulks array over them are studied. The experimental results indicate that the PMG with a permanent
magnet as the flux concentrator would produce biggest levitation force, levitation stiffness and trapped flux
when interacting with HTS superconductor.



Pybpuku: 29.19.29; 291.19.29.46.48.30

2010-07 FI17 6 BUHUTU

38 Tosaka Taizo, Mizuno Katsutoshi, Koyanagi Kei, Okamura Tetsuji, Kuriyama Toru

Bo36yKaeHMe KBa3nMnocToaHHoM moabl BTCM marHuTa Knacca Tecsia ¢ NOMOLLbIO TEPMO3/IEKTPUYECKOTO
anemeHTa. Tesla-class quasi-persistent-mode HTS magnet excited by thermoelectric element. IEEE Trans.
Appl. Supercond.. 2008. 18, N 2, c. 953-956. AHrA.

A high-temperature superconducting (HTS) magnet excited by a thermoelectric element provided inside the
magnet is being developed. An external power supply is not necessary for this magnet system to maintain
an operating current. The magnet is expected to have some merits for systems using persistent-mode
superconducting magnets, for example maglev trains. Advantages of the magnet system include its wide
range of operating temperatures compared with low-temperature superconducting (LTS) persistent-mode
magnets and its low weight compared with HTS persistent-mode magnets because its ability to use a
smaller coil with higher load factor. The main components of the magnet system are a thermoelectric
element, an HTS coil, and a cryocooler. The thermoelectric element is made of Bi2Te3 semiconductor and is
cooled by the first stage of the cryocooler. The HTS coil is wound with Bi-2223 wires and cooled by the
second state of the cryocooler. A magnetic field of 1.82 T is produced with an operating current of about
125 A. This paper describes the design and experimental results of the magnet system.
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39 Li Yun-gang, Yan Yu-zhuang, Cheng Hu

KoHcTpynpoBaHuMe 1 aHaM3 rmbpruaHOro MarH1Ta B CTpouTeNbHbIX MalimnHax EMS Maglev. Guofang keji
daxue xuebao=J. Nat. Univ. Def. Technol.. 2006. 28, N 5, c. 94-98, 5 un.. bubn. 5. Kut.; pes. aHrn.

MN3n0KeHbl UccnesoBaHmA, OTHOCALMECA K MPOEKTUPOBAHMIO NOJIHOMACLUTabHOro rubpmuaHOro MarHuTa
ON5 TaKMX MalWWH. Takon marHUT 06pa3oBaH KOMBOUHALMEN SN1eKTPOMArH1MTa ¢ NOCTOAHHbIM MarHuTom. C
YY4ETOM PasINYHbIX BAMAHUI NO3NLMIA GUKCUPOBAHHOIO NOCTOAHHOIO MArHUTa paspaboTaHa CTPYKTYypHas
CXema rmbpuaHoOro marHuTa. AHasmns cubl, CO34aBaeMoi rTM6PUAHbIM MarHUTOM, NOKasas, YTo rMbpuaHbIi
MarHuT cnocobeH CHU3UTb COCTaBAAIOLLYHO 3aTPAYNBAEMOM MOLLHOCTU, @ MOCTOAHHBIN MarHUT obnasaet
60/1blUei KO3pLUTUBHOM cnol. MpuBeaeHbl pacyeTbl, OTHOCALLMECA K S/1IeMEHTAaM TaKOM KOHCTPYKLMMU.
OnpepeneHbl oNTMManbHble NapameTpbl IMbpuaHOro marHuTa. NMpoaHannsmpoBaHa 3PpPeKTUBHOCTb
KOHCTPYKLMMU C TMBPUAHBIM MarHUTOM NyTEM NPUMEHEHUA METOa KOHEYHOTO 3/IeMEHTAa U HaZ/1eXKallero
nporpammHoro obecnevyeHusn
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