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AHHOTMPOBAHHbIN CNUCOK NMUTepaTypbl 33 HAMMEHOBaHMA
1 Yasuda Yoshitaka

Ctpoutenbctso B AnoHun goporn Chuo maglev. JR Central to step up Chuo maglev testing. Int. Railway J..
2019.59, N 12, c. 32-33. AHra.

MprBeaEHO MHTEPBbIO C NPeAcTaBUTENEM ANOHCKOM X.-4. KomnaHum JR Central, KoTopbln coobuwmn o
CTpOUTENbCTBE B CTPaHe IMHUKN cKopocTHoM goporn Chuo Shinkansen maglev line npoTaxkeHHocTbio 500 Km,
KoTopaa coeanHuT r. Tokno c r. Haroa. CTpontenbCcTBo naaHupyeTca 3asepwmntb B 2027 r. OTa gopora B
OT/IMYME OT CYLLECTBYIOLLEN BbICOKOCKOPOCTHOM ¥X.-A. Shinkansen, npoxoasliei no nobepexbio, CoopyrKaeTca
B ropax. Ceiyac cTpouTcs nepsas oyepenb A0POru, BKAoYas ToOHHenb Southern Alps tunnel npoTAXKeHHOCTbIO
25 Km ¢ rnybuHoi 3anoxeHma 1400 m. Coobutaetcs, 4To B 1997 r. Ha AMHUKM Yamanashi 6b111 npoBeeHsl
WCNbITAHUA TEXHONOIMM CBEPXNPOBOAMMOCTM maglev ¢ npoberom 3,1 MAH. Km.

Pybpuku: 73.29.01; 733.29.01.11.19.27
2021-07 TR21 64 BUHUTU
2 Hong Xiaobo, Wu Jun, Zhang Yunzhou, Tang Junyuan, Li Zhongxiu

ANropuTM YCTPaHEHUS WYMA B CUCTEME U3MEPEHMNA HEPOBHOCTM MYyTM TPAHCMOPTHOTO cpeacTea Maglev.
Denoising algorithm for track irregularity measurement system of high-speed maglev. Zhongguo tiedao
kexue=China Railway Sci.. 2020. 41, N 5, c. 31-36. bu6n. 12. Kut.; pes. aHrn.

MpuBeaeHbl pe3ynbTaTbl aHaM3a UCTOYHMKOB LUYMa B CUTHANax 3aMepoB HOPTOBOM CUCTEMbI U3MEpPEHUA
HEPOBHOCTU MYTW BbICOKOCKOPOCTHOrO TPAHCNOPTHOIO cpeacTsa Maglev. Hapagy ¢ 3BecTHbIM
BbICOKOYACTOTHbLIM LLIYMOM, PaCCMATPUBAJICA U KOHCTPYKTMBHbIM LWYM B CTbIKaX pesibC, B CTbIKax CTaTopa U B
3ybyaToM KOHCTPYKLMM CTAaTOPA, @ TaKKe HU3KOYACTOTHbIN LWYM, Bbi3BaHHbI BUBpaLmelt NoaBeECKN
TPAHCNOPTHOTO cpeacTBa. PazpaboTaHbl aAropUTMbl YCTPAHEHMA WYMa B COOTBETCTBUM C XapaKTeEPUCTUKaMM
nepeyvncaeHHbIX WymoB. KOHCTPYKTMBHbIN LWYM B CTbIKax pesibCoB Obla UCNOb30BaH A/1A TapUPOBaHUA

Py6pukn: 73.29.41; 733.29.41.17.23
2021-07 TR22 64 BUHUTU
3 Chen Chen, Xu Jungi, Ni Fei, Lin Guobin, Wu Han

YnpasneHue BepTuKanbHoM BUBpaumeli noesaa maglev. Active control of vertical vibration for maglev train
based on artificial intelligence load estimation system. Tongji daxue xuebao. Ziran kexue ban=J. Tongji Univ.
Natur. Sci.. 2020. 48, N 9, c. 1344-1352. bubn. 19. Kut.; pes. aHrn.

MpeanoxeHa cTpaTerna akTMBHOTO YNpPaB/ieHUA CUCTEMOM NoABECKM noe3aa maglev, ocHoBaHHas Ha cucteme
OLeHKM NCKYCCTBEHHOW MHTENNEeKTyaNbHOM Harpysku. MpeacrtasneHa matemaTMyeckan moaenb NesuTaumm B
O/ZHOW TOYKe, a HeYCTOMYMBOCTb OTKPLITOrO KOHTYpa NoATBep:KaaeTca Kputepmem Routh-Herwitz. C yuetom
XapaKTepPUCTMK Harpy3Kn U U3MeHeHUI NOABECKU B peasibHOM BpeMeHU, NOCTpoeHa MHOroypoBsHeBsas
WCKYCCTBEHHasA HEMPOHHasA CeTb A1 KOHTPOAA 3@ BbIBOAOM NEepeMeHHbIX yNpaB/ieHusa cuctemoi noasecku. C
NOMOLLbIO HEeJOMUHUPYIOLLLETO FreHEeTUYECKOro anropntma copTnupoBku (NSGA), BbinonHeHa onTumM3auma
napameTpoB cucTemsl. MpuneeaeHbl pe3ynbTaThl.



Py6puku: 73.49.99; 733.49.99
2021-08 TRO6 B4 BUHUTU
4 Shen Gang, Li Qin, Chen Hao

MeTog rubKoro ynpasneHus cucteMon TpaHcnopTHoro cpeactsa Maglev. Flexible control method for Maglev
vehicle system under irregularity excitation. Tongji daxue xuebao. Ziran kexue ban=J. Tongji Univ. Natur. Sci..
2020.48,N 9, c. 1364-1370. bubn. 8. Kut.; pes. aHra.

MpeanoxeH meToa rMbKoro ynpasaeHus esmTaumen CUCTeMbl TPAHCMOPTHOE cpeacTBo maglev-
HanpaBAAlLLasA, OCHOBaHHbIN Ha Teopuu full-state feedback theory, 1 BbINnoNHEHO ero cpaBHeHUE ¢ METOA0M
YKECTKOro ynpasneHus. M3yyanacb B3aMMOCBA3b MEKIY *KEeCTKOCTbIO NMYTU U YCTOMYMBOCTbIO cCUCTEMbI maglev.
BbINONHEHO TECTUPOBAHME PEAKLUMN CUCTEMBI MPU PA3INYHON HeperyiAapHOCTU NOMeX. Pe3yibTaTbl MOKasanu,
YTO TPAAMLMOHHbIA METOZ, }KECTKOTOo yNpaBaeHus 6e3 yyeTa CMeLeHUI NyTu TpebyeT BbICOKOW }KeCTKOCTH
nyTu. Cuctema BeCbMa YyBCTBUTE/IbHA K HEPETYNSPHOCTM, YTO NPUBOAUT K BUBPALIUM U HEYCTOMUYMBOCTM.

Pybpuku: 73.49.99; 733.49.99.13
2021-08 TRO6 64 BUHUTU
5 Xu Jungi, Lin Guobin, Chen Chen, Rong Lijun, Ji Wen

MopaennpoBaHue 1 ynpasiaeHue nesuTaumnen TpaHcnopTHoro cpeactsa Maglev. Modeling and control of multi-
point levitation of Maglev vehicle under loading disturbance. Tongji daxue xuebao. Ziran kexue ban=J. Tongji
Univ. Natur. Sci.. 2020. 48, N 9, c. 1353-1363. bubn. 21. Kut.; pes. aHra.

PaccmaTpumBan B KavecTBe 06bEKTA MCCNeL0BaHMA HU3KOCKOPOCTHOE TPAHCNOPTHOE CPeacTBo maglev B
WHXeHepHoM LieHTpe Maglev Transportation Engineering R&D Center Kutackoro yHuBepcuteTa r. Tongji,
N3yYyanuncb AM3aiH U anropuTm onTMMM3aLUNM yNpaBaeHUs gN8 NeBUTALLMMN B HECKOJIbKMX TOUYKAX B YCNOBUAX
HEJIMHENHbIX U MEHAIOLLUXCA CO BpemeHeM nomex. [ocTpoeHa HenMHeHaa maTemaTMyeckas Mogenb
NIeBUTALMM B HECKONIbKMUX TOYKaX, U BbIXOAHbIE OLIMOKM B KaXKA0M TOUKE NEBUTALMN KOMNEHCUPOBANUCH C
NMOMOLLLbIO aIFOPUTMa YNPaBAeHUA NepeKkpecTHoM cBA3N. C MOMOLLbIO SKCNEPUMEHTOB, NPOBEPANACH

3¢ PEKTUBHOCTb aIFOPUTMA YNPABAEHUS NEPEKPECTHON CBA3M.

Pybpuku: 73.49.99; 733.49.99.13

2021-08 TRO6 6 BUHUTU

6 Zou Yipeng, Liu Fang, Wu Tao, Pang Zhenhua, Tang Yu

BAnAHME KOMMNOHEHTOB KECTKOCTU U AeMndUPOBaHUA HA BOKOBYIO AMHAMMKY TPAHCMOPTHOrO CpeacTBa
Maglev. Influence of stiffness and damping components on high-speed Maglev vehicle lateral dynamics. Jixie
sheji yu yanjiu=Mach. Des. and Res.. 2020. 36, N 5, c. 64-68, 74. bn6n. 14. Kut.; pes. aHrAa.

[na aHanusa BAMAHMA PasiMYHbIX GaKTOPOB B NPOLLECCE MPAMOINHENHOTO NepesaBUKeHNa TPAHCNOPTHOTO
CpeAcTBa, NocTpoeHa moaenb 60KkoBoi anHammnkmn 204-DOFs, ocHoBaHHan Ha nporpamme Simpack guHamuKu
MHoOrux Te. MNocne NpunoXKeHns Bo3bYKAEHUS, BbI3BaHHOTO HOKOBOW HEPOBHOCTLIO NMYTU, U3Y4aNOCh
B/INAHNE CKOPOCTU, HEPOBHOCTU A/IMHbI BOJIHbI U aMNIUTYAbl, MAPAMETPOB }KECTKOCTU U AeMNPUPOBaHUA
KOMMOHEHTOB Ha Ka4ecTBO ABUXeHWA. Pe3ynbTaTbl MOAENIMPOBAHMA BO BCEM ANANA30HE CKOPOCTU ABUMKEHMSA
BbICOKOCKOPOCTHOrO TPAHCMOPTHOrO cpeacTea Maglev nokasanu, 4To Koraa A/MHa BOJIHbI U3MEHSETCA, TO



pPa3nMyHaA CKOPOCTb COOTBETCTBYET TEHAEHUNN NHAEKCA Sperling, KOTOprﬁ nmeet I'IpM6}'Il/I)K6HHbIﬁ AnanasoH
YyBCTBUTE/ZIbHOCTUN A/INMHbI BOJIHbI.

Pybpuku: 73.29.41; 733.29.41.17.23
2021-08 TR22 b4, BUHUTU
7 Zheng Xiaolong, Chen Xingyu, Xu Xinyu, Song Xiaodong, You Lihui

BepTMKanbHas KecTKOCTb A/IMHHONPOAETHOrO BUcAYero maglev mocra (Kutait). Investigation on limit value of
vertical stiffness for a long-span cable-stayed maglev bridge. Zhongguo tiedao kexue=China Railway Sci.. 2021.
42, N 1, c. 43-48. bubn. 14. Kut.; pes. aHr.

Ha npumepe gnmHHonponeTHoro (40+80+228+228+80+40 m) BUCAYEro MOCTa CO CTa/IbHOM KopobuaToi
6ankoit gnsa penbcoBoro TpaHcnopta Maglev, c NOMOLLbIO NPOrpamMmbl KOHEYHbIX 3n1emeHToB ANSYS m
NPorpammbl AMHAMUKKN MHOTMX Ten UM, nocTpoeHbl mogenm mocTta 1 noesga maglev. Ha ocHose meToaa
COBMECTHOW BMBpaLmMmn cocTeMbl TPAHCNOPTHOE CPeaCcTBO-MocCT. Ana Hanbonee HeGNAronpUATHOTO yCAOBUSA 2-
X noe3goB maglev, ABUratoLMXcA B NPOTMBOMONOMKHbIX HanpaBAEHUAX U BCTPEYAOLWMXCA B cepeanHe
rN1aBHOrO MPOJeTa, U3yYaancb AMHAMMYECKasa peakLuma CMCTEMbI TPAHCMOPTHOE CPeaCTBO-MOCT M npeaebl
BEPTMKANbHOM KECTKOCTU AJIMHHOMPONETHOrO MOCTa maglev Npu pasanyHoli BbicoTe HasKM 1 NPOXOKAEHUM
noeszaa ¢ pas/iM4HOM CKOPOCTLIO.

Py6bpuku: 73.29.11; 733.29.11.21.10
2021-08 TR22 B4, BUHUTU
8 Xu Fei, Luo Shihui, Deng Zigang

MpMmeHeHMe KNoYEBbIX TEXHOJIOTUI M KOHLLEMNLMKW CKOPOCTHOTO ANana3oHa B pe/ibCOBOM TpaHcnopTe maglev.
Study on key technologies and whole speed range application of maglev rail transport. Tiedao xuebao=J. China
Railway Soc.. 2019. 41, N 3, c. 40-49. KuT.; pes. aHr..

MpeanoxKeHbl KOHUENUMA NOAHOMO CKOPOCTHOro AnanasoHa (Whole Speed Range - WSR) n ee knaccudumkauma
Ha NATb YPOBHEW C TOYKM 3peHna noe3agos maglev. BbinosiHeH aHaiM3 B3aMMOOTHOLIEHNI MeXay
COLMANbHBIM Pa3BUTUEM M CKOPOCTbIO HA3EMHOTO TpaHCcnopTa. AHAaAU3 NOKasas, uTo B byayluem cTaHeT
TeHAeHUMelN Ncnoib3oBaHMe PeNbCoOBOro TPaHCNopTa maglev ana 3ano/fIHeHUA CKOPOCTHOM HULLM MeXKaY
BbICOKOCKOPOCTHbIMM YKe/1e3HbIMM A0POramm 1 NacCcakMpCKUm BO3AYLLIHbIM TPAHCMNOPTOM. BbinosHeHo
n3yyeHune 6a3oBbIX XaPAKTEPUCTUK U K/IHOUYEBBIX TEXHOI0TMIA BbICOKOCKOPOCTHOMO PesibCOBOro TpaHcnopTa
maglev. MpuBeaeHbl pesyabTaTsl.

Pybpuku: 73.29.11; 733.29.11.29.23
2021-09 TR22 64 BUHUTU

9 TpaHcnopTHble cucTembl Transrapid maglev n ux nepcnektmebl B Kutae. Maglev: more pragmatic than
Hyperloop. Int. Railway J.. 2021. 61, N 3, c. 22. AHrn.

PaccmaTtpuBaeTcs BO3MOXKHOCTb M NEePCNEKTUBLI CTPOUTE/IbCTBA TPAHCMOPTHbIX cucTem Transrapid maglev
System B Kutae. Takue cucTembl NpeacTaBAstoT cOb0M noesa, yaepKMBaemMblii Haj NOJIOTHOM LOPOTH,
OBUXKMMbINA M yNpaBAseMblii CUA0WN 31EKTPOMarHUTHOro NonA. Takon COCTaB, B OTANUYME OT TPAAULMOHHbIX
noeszoB., B NpoLecce ABUKEHUS HE KacaeTcs NMOBEPXHOCTM pesibca. Tak Kak Mexay Noesgom v NoBepXHOCTbIo
MO/IOTHA CYLLECTBYET 3a30p, TPEHME MEXKAY HUMU UCKIOYAETCA, M eAMHCTBEHHOW TOPMO3ALLEN CUIOM
ABNAETCA a3poAMHaMMUecKoe conpoTusaeHne. CKOpocTb ABMXKeHUA B cuctemax 4o 600 km/4y 1 6onee.



Py6puku: 73.29.01; 733.29.01.11.19.27
2021-10 TR21 A BUHUTU
10 Xiong Jia-yang, Deng Zi-gang

MccnepnoBaHMA BbICOKOCKOPOCTHOMO ABUMKEHMA HA MarHUTHOM nozsece. Research progress of high-speed
maglev rail transit. Jiaotong yunshu gongcheng xuebao=J. Traffic and Transp.Eng.. 2021. 21, N 1, c. 177-198.
Kut.; pes. aHrn.

MNpoBeaeHbl UTOMM Pa3BUTUA BbICOKOCKOPOCTHOIO ABUXEHUA HA MAarHUTHOM MoABece No BCeEMy MUPY Ha
OCHOBE NPUHLUMMNOB PaboTbl M TEXHUUYECKUX XapPaKTePUCTUK Noe3aoB. CpaBHMBANACh 3/1EKTPOMArHUTHas
NoABeCKa, 3/1EKTPOANHAMUYECKas NOABECKA Ha NMOCTOAHHbIX MarHMTax, HU3KoTemnepaTypHas
CBEPXNPOBOAALLANA INEKTPOANHAMMYECKAN CYCMEH3MA U BbICOKOTEMMNEPATYPHan CBEPXNPOBOAALLLAA MarHUTHan
NIeBUTALMA C TOYKU 3PEHUA UCCIeA0BaHUSA UCTOPUN, XapPaKTEPUCTMK NOABECKM, 3a30Pbl B NOABECKE, YPOBHMU
aHepronoTpebieHMA B NOABECKE, CUCTEMbI YPAB/IEHMA, TEXHUYECKAnA 3Pe/I0CTb M COCTOSHUE UCMO/Ib30BaHUS.
OnpeaeneHbl LWeCTb OCHOBHbIX KAOUYEBbIX Hay4HbIX NPO6aeM 417 Pa3BUTUA BbICOKOCKOPOCTHOTO U
CBEPXCKOPOCTHOTO *KeNe3HOA0POKHOro ABUKEHNSA HA MarHUTHOM nogsece. K HUM OTHOCUTCA: ynpaBaeHue
TArOW, KNHETUKA U TEPMOANHAMMKaE, 6e30MacHOCTb, NPOU3BOAUTENLHOCTL U 3hbEKTUBHOCTL, BecnpoBogHan
CBA3b M pa3BUTNE MHPPACTPYKTYPbI. Pe3ynbTaTbl UCCEA0BAHNIA NOKA3bIBAOT, YTO TEXHO/I0TUS
CBEpXNpoBOAALLEN MarHUTHOW IEBUTALMM MOAET UCMONb30BaTbLCA A5 NOE340B CO CKOPOCTAMM ABUKEHUS OT
400 Km/u go 600 Km/y. CBepxMNpoOBOAALLASA TEXHOOMMA Ha MarHUTHOM MOZBECE MOXET UCMNOJIb30BaThCA A1
ckopoctei ot 600 kKm/u go 1000 km/u. Ana ckopocteit ot 1000 Km/u 1 bonee TpebytoTca TexHonormn EDS ¢
BaKYYMHOW TPYOKOW MM Ha MarHUTHOM noggece HTS maglev.

Py6pukn: 73.29.01; 733.29.01.11
2021-10 TR22 64 BUHUTU

11 TpaHcnopTHbIM naaH KuTasa Ha 2021-2035 rr.. China releases 2021-2035 transport plan, with network
expansion focus. Int. Railway J.. 2021. 61, N 4, c. 6. AHra.

KuTalt pazpaboTan HauMoHaAbHbIM TPAHCAOPTHbIN NAaH Ha nepuog 2021-2035 rr., KOTOpPbIM
npeaycMaTpUBaETCs YBEIMYNTb 0OLLYHO NPOTAXKEHHOCTb X.-4. ceTn 40 70000 KM BbICOKOCKOPOCTHbIX JOPOT U
130000 Km - 06bI4HbIX *K.-4. K 2035 r. MnaH npegycmaTpuBaeT pa3BUTME MEXAYropoAHMX CETEN B perMoHax
Jingjinji, aenbTbl p. Yangtse, Greater Bay u 3oHax Chongging-Chengdu. MpeaycmaTtprBaeTca Takke pas3paboTka
cucTembl maglev, coeguHsaoLel rnaBHble ropoaa. B cTpaHe y»e HaxoaoMTCA Ha paHHen cTaanm paspaboTka 2-x
npoeKkToB maglev, paccuMTaHHbIX Ha ABUMEHME CO CKOPOCTbo 600 KM/Uac, a TaKkKe NAaHMPYHOTCA 2 CUCTEMBI
maglev ¢ MeHbLLEeN CKOPOCTbIO.

Py6pukun: 73.29.01; 733.29.01.11
2021-12 TR22 b4, BUHUTU
12 Wang P., Long Z., Xu Y.

O6HapyykeHune HencnpaBHOCTEM Ha YPOBHE KOMMOHEHTOB A/ CUCTEMbI NOABecKM noesaos. Component-Level
Fault Detection for Suspension System of Maglev Trains Based on Autocorrelation Length and Stable Kernel
Representation. IEEE Trans. Veh. Technol.. 2021. 70, N 8, c. 7594-7604. AHrA.

B cncteme noagBeckn noesga Ha MarHUTHOM Nogeece CaMoANarHOCTUKaA 60/1bLLIMHCTBA KOMNOHEHTOB MOMET
6bITb peannsoBaHa nyTem NCnosib30BaHUA U3MepPeEHNA OaTYNKaMU. OAaHako ewe Cyuw,eCTByHOT HEKOTOpPbIE
KOMMOHEHTbI, KOTOpPblIe MOTyT bbITb HenocpeacTBeHHO M3MepeHbl C NTOMOLWbIO AaTYNKOB NI MEeTO408B,



OCHOBaHHbIX Ha MogeNAX Nog06HbIX KOMNOHEHTaM NUTaHUA B B610Ke ynpaBaeHus NoaBeCcKown,
3N1eKTPOMareHTM3M COOTBETCTBYET pasbemam. Mccneayetcs meTom 06HapyKeHNA HEUCNPABHOCTEN Ha YPOBHE
KOMMOHEHTOB, OCHOBAHHbIM Ha AAnHe aBTokoppenaummn n SKR. PesynbTaTbl 3KCNEPMMEHTa NOKa3bIBaAKOT, YTO
nNpeanoKeHHbIN MeTod MOXKeT 3PPEKTUBHO 0OHAPYKUTb HEMCNPABHOCTM B/10Ka ynpaBaeHNa NoABECKOM B
penme peanbHOro BpemMeHW. PesynbTaTbl MOAEIMPOBAHMA MOKA3bIBAOT, YTO M3YUYEHHbI METOL MOXKET
3pPEeKTUBHO 0OHAPYKUTb HEMCNPABHOCTM 3/IEKTPOMArHMTa B peXXume peanbHoro BpemeHun. Micnonb3osBaHue
LaHHOro metoAa No3BOAAET NONYYUTb lydllne pesyibTaTbl C HAMMEHbBLUMM YNC/IOM AAHHbIX.

DOI: 10.1109/TVT.2021.3096732

Pybpukn: 73.29.41; 733.29.41.15.13

2021-12 TR22 b4 BUHUTU

13 Yuan Yuhang, Li Jipeng, Deng Zigang, Liu Zhehao, Wu Dingding, Wang Li

[OuHamuueckmne xapakTepmucTUKM Noes3qos Ha MarHUTHOM nogsece. Dynamic performance of HTS maglev and
comparisons with another two types of high-speed railway vehicles. Cryogenics. 2021. 117, c. 103321. AHrn.

C uenblo U3yyeHma NoTeHUMaAbHbIX MPEMMYLLECTB TPAHCNOPTHbIX CPeACTB Ha MarHMTHom noagece (HTS),
npegnoXeHa Mogeb CUCTEMbI CLLENNEHUA NOE34a C PENbCOM MPU Pa3INYHbIX CKOPOCTAX M NposieTax 6anok
nyTn. Mogenb paccunTbiBaeTcs C NOMOLLbLO NporpammHoro obecneveHuma Universal Mehanism. Mogenb
CPaBHMBAET TPU CUCTEMbI BbICOKOCKOPOCTHOIO ABUXKEHUA: BbICOKOCKOPOCTHbIX noe3gos (HTS),
BbICOKOCKOPOCTHbIX TPaHCNOPTHbIX cpeacts (EMS) 1 KonecHo-penbcoBble TPaHCNOPTHbIE cpeacTaa. MNepen,
CO34aHNEeM AMHAMMYECKOM MOAENN, N3BJIEKAETCA YNPOLLEHHAA MaTeMATMYECKAa MOAEe b CUAbl NEBUTALLUM
Maglev. Pe3ynbTaTbl MOAENNPOBAHUA NOKA3bIBAIOT, YTO TPAHCNOPTHOE CPEACTBO HA MAarHUTHOM nogBece
NOJIHOCTbIO COOTBETCTBYET TPEOOBAHMAM TEKYLLLErO NOKA3aTeNs SKCNNyaTaLUM BbICOKOCKOPOCTHOIO
KeNe3HoA0POKHOIo ABUMKEHMA MO YCKOPEHMIO Ky30Ba BaroHa 1 1 ero BAnAHWe Ha 6anku nytn. CpaBHeHUA
MOKa3blBalOT, YTO BbICOKOCKOPOCTHOM noe3z (HTS) umeeT HEKOTopble NPEMMYLLLECTBA Nepes 0CTa/ibHbIMU
paccmaTpUBaeMbIMU TPAHCMOPTHBIMU CpeacTBamMuM M obecneunBaeT 3PpPeKTUBHYO OCHOBY A/18 BbIOOPA TUMNOB
BbICOKOCKOPOCTHbIX }e/1e3HOA0POXKHbIX CUCTEM M COOTBETCTBYIOLLMX NOKasaTesen B byayLiem.

DOI: https://doi.org/10.1016/j.cryogenics.2021.103321
Py6pukn: 73.29.11; 733.29.11.29.23

2021-12 TR22 64, BUHUTU

14 Kurita Nobuyuki, Kamada Hayato, Ishikawa Takeo

AHaNN3 1 OCHOBHbIE KOHCTPYKLMM MarHUTONEBUTALLMOHHOIO ABUIATENA C NATbIO aKTUBHO YNpaBAseMbIMU
cteneHamm ceobogapl. Analysis and basic design of the magnetically levitated motor with five actively
controlled degrees of freedom. Int. J. Appl. Electromagn. and Mech.. 2019. 59, N 2, c. 549-555. AHra.

MarH1MTONEBUTALUMOHHbBIN ABUraTENlb MOYKET OCYLLLECTBNATL HECKOHTAKTHYHO OMOPY M BpaLleHne poTopa C
NMOMOLLbIO MAarHUTHOM CUbl. BcneacTBMe 3TOrO OH MMEEeT CYLL,eCTBEHHbIe NPEeMMYLLECTBA Ha 06bl4HbIMU
MeXaHMYeCKMMM NoAWNNHUKaMU. MpeanoKeH HOBbIM MarHUTO-1eBUTaLUMOHHbIV aBuratens (Maglev motor).
Maglev motor ncnosb3syeT pagmanbHbli 6ecnoAWnNHUKOBBIW ABUraTeNb 418 TOr0, YTO6bl KOHTPOMPOBaATbL
06a pagmanbHbix nepemelleHmns (X 1 y) n BpauieHue (Bz), a oceBble MarHUTHbIE NOAWMMHUKM OTCNEKNBAIOT
oceBoe nepemelleHmne (z) u aBuxKeHus HaknoHa (0x 1 By). Kpome Toro, Ha BHyTpeHHe CTOpoHe poTopa
YCTaHOB/IEHbI CTAaTOPbI TaK, YTO TPAEKTOPUA NOTOKA OCEBOr0 MarHUTHOMO NOALWMMHMKA U paananbHbIX
NOAWNMHMKOB ABUraTeNa YacTUUYHO pasgeneHbl. [oaTomy npeanaraemblii MarHUTONEBUTALMOHHBIN ABUraTeNb
OKasanca HeboNbLUMM, HO NMPU 3TOM AOCTUIAETCA NATb CTeneHel cBo60Abl aKTUBHOTO yrpaB/ieHnsa. ONbITHbIN



o0b6pasel, MalWKnHbl 6bia pa3paboTaH ¢ UCNOIb30BAHMEM MArHUTHOro aHanusa FEM. CornacHo aTomy aHanusy
YCTPOICTBO 06/1a4aeT OCTAaTOYHOM MarHUTHOM CUION AN1A yNpaBAeHUA POTOPOM B Npeaesiax pacyeTHoM
BO34YLWHOW NogyLWwKn. Kpome Toro, 6bi1M NpoBeaeHbl USMEPEHUA OCEBbIX HAMPABAEHHbIX AUHAMUYECKUX
XapaKTePUCTUK.

Py6puku: 45.29.02; 451.29.02.20.31
2020-02 ELO3 B4, BUHNTU
15 Mizuno Katsutoshi, Tanaka Minoru, Ogata Masafumi

OueHKa HarpeBa BUXPEBbIMW TOKAMM 3N1EKTPOMArH1Ta Co CBEPXMNPoBOAALLE 0OMOTKON Ha OCHOBE
coeanHeHna REBCO n npoBepKa BUOPALMOHHOMN YCTOMUMBOCTM 3a3EMIAIOLLMX KATYLIEK B CUJIbHOM MarHMTHOM
nosie, co3gaBaeMblM CBEPXMPOBOAHUKOBbLIM 3/1eKTpomarHutom. Evaluation of eddy current heating in a REBCO
magnet due to the magnetic field of ground coils for the maglev. Supercond. Sci. and Technol.. 2020. 33, N 7, c.
074009. AHra.

PaccMmoTpeHo NpMMeHeHMe 3/IEKTPOMarH1MTa co CBepXnpoBoasALLeli 06MOTKOM, CO34al0LLErO CUIbHOE
MarHMTHOE NoJie, B UCMbITaTe/IbHOM YCTaHOBKe. 1A NpoBepKN Ha BUOPALIMOHHYIO YCTOMYUBOCTb
333eM/IAKOWMX KaTyLeK TPAHCNOPTHbIX CPeaCcTBaX Ha MAarHUTHOM NoABece AaHHAA YCTaHOBKa CO34aeT
BMBPALMIO UCMbITbIBAEMOW KaTyLLKN, NOAaBas B Hee KOMBUHaLMIO MepeMEeHHOr0 M NOCTOAHHOIO TOKa B
CUNIbHOM MarHMTHOM MoJie ceepxnpoBoaHnKoBoro (CMN) snekTpomarHuTta. MpmnBeaeHo onncaHMe UCNbITaHWUM
Ha Harpes CI1 31eKTPOMarHMTOB BUXPEBbIMM TOKaMU, CO34aBaeMbIMKN NOL AENCTBUEM CUBHOTO MAarHUTHOTO
nons ClMN sfnekTpomarHuTa UCNbITaTeNIbHOM YCTaHOBKMW. MpoBeAeHHble UCMbITAHUA NOKa3anu, YTo
BMXPETOKOBBLIM Harpes B ClM anekTpomarHuTe c 06MOTKO Ha ocHoBe coeanHeHMAa REBCO npaKTtuyecku He
B/IMAET Na ero pabory.

Pybpukn: 45.31.31; 451.31.31.27.39
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16 DuY., ZhengJ., Bao Y., ChenY., Yang X., Hu Z., Deng Z.

TexHMKO-3KoHOMMYecKoe 060CHOBaHME IMHEMHOTO ABUraTens MOCTOAHHOMO TOKa Ha OCHOBE MAarHUTHOTO
TpeKa npu BbICOKOTEMNEPATYPHOM CBEPXNPOBOAALLEN MAarHUTHON nesuTaumun. Feasibility Study of a DC Linear
Motor Based on the Magnet Track of High-Temperature Superconducting Maglev. IEEE Trans. Appl.
Supercond.. 2020. 30, N 3, c. 1-5. AHrA.

MpeasoxeHa HOBAA KOHCTPYKUMA IMHENHOTO ABUraTena NOCTOAHHOrO TOKa ANA NPUBeAEHUA B ABUKEHUE
TPaAHCMNOPTA NPY MArHUTHOM NeBUTALMM (MarneB) BbICOKOTEMMNEPATYPHbIX CBEpPXNpoBoaALLmMx (BTCM)
MarHuUTOB. 3Ta KOHCTPYKLUMA 3GDEKTUBHA, T.K. OHA MOXKET CHU3UTb CTOMMOCTb cucTembl BTCIN Ha MarHWTHOW
noABecKe U YNAOTHUTb KOMMOHEHTbI CUCTEMbI 33 CYET YAYYLLIEHWUA MHTErPaLLMM TPEX OCHOBHbIX GYHKLMIA:
NeBUTaLMM, HaBedeHus u asuxKeHusA. KOHCTpyKuus Bblia pa3paboTaHa gia 60pTOBOM KaTywWwKu B fobaBneHve
K CYLLECTBYHOLLEMY MAarHUTHOMY TPeKy cuctembl BTCMN marnes. Takas MHTerpauma ycTpoicTs bblia paccunTaHa
C NOMOLLLbIO MOAE/IMPOBAHMA METOAO0M KOHEYHbIX 31€MEHTOB M ONTUMMU3MPOBAHA A1A NOAYYEHUA
3bPEKTUBHOW ABMKYLLEN CUbl. Ha OCHOBE pe3y/ibTaToB MOAEIMPOBAHUA Pa3paboTaH U U3rOTOBJIEH OMbITHbIN
obpasel, TMHENHOro ABWUraTenn NOCTOAHHOIO ToKa. Mosy4yeHHas B MOAEM TATOBAsA CUIA NMPOBEPEHA B X04€
9KCMEPUMEHTOB, YTO NMO3BO/INIIO A0Ka3aTb PEaIM3yeMOCTb NPEA/IOKEHHON naeun.

Py6puku: 45.29.33; 451.29.33.45.33
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17 PanY., Wu W., Qiu D., Sheng J., Hong Z., Jin Z.

YCTOMYMBOCTb MarHUTHOTO NOAIA Y ABYXLWENEBbIX MOHONUTHbIX Y/IOXKEHHbIX CTOMOW NJIOCKUX KaTyLweK nocne
notepu ceepxnposoaumoctu. The magnetic field stability of double-slit jointless stacked pancake coils after
thermal quench. IEEE Trans. Appl. Supercond.. 2019. 29, N 2. AHrn.

Closed coils made by second-generation high-temperature superconducting (HTS) coated conductors are
promising for superconducting magnets, which operating in a persistent current mode such as MRI, NRM, and
Maglev. The magnetic field stability for the HTS closed coils after local thermal quench is one of the key
indicators to the design of superconducting magnet systems. It significantly affects the operational reliability
of superconducting magnets. This paper presents quantitative experiments on the magnetic field stability of a
jointless stacked pancake (JSP) coil after local thermal quench. The JSP coil is assembled by stacking double-slit
YBCO tapes, which is a true sense of HTS closed coil without any joints. A JSP coil with inner diameter of 30
mm is impregnated by paraffin wax and its central magnetic field stability is measured after various local
thermal quench energies. The relationship between quench energy and magnetic field stability time is
presented. The magnetic field of the JSP coil will stay stable when quench energy is lower than a threshold
value Qm. The magnetic field stability of JSP coils comes from its parallel-structure. Besides, the magnetic field
stability of the JSP coil is better than the series-structure closed coil obviously under the same quench energy

Py6bpuku: 29.19.29; 291.19.29.46.48.04.26
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18 Yu Jinbo, Deng Zigang, Li Haitao, Ma Shunshun, Zhao Jingzhong, Wang Li

MNopaBneHue KosiebaHMM BbICOKOTEMMNEPATYPHOM CBEPXMNPOBOAALLEN CUCTEMbI MAarHUTHOIO Nojseca C
NMOMOLLLbIO 3/IEKTPOMArHUTHOTO LWYHTUPYLoWwero amopTtmsaTtopa. Vibration suppression of high-temperature
superconducting maglev system via electromagnetic shunt damper. J. Supercond. and Novel Magn.. 2019. 32,
N9, c. 2819-2828. AHrn.

The high-temperature superconducting (HTS) maglev system is characterized with self-stable levitation, low
energy consumption, and pollution-free operation, and it has been considered as a promising technology for
implementing high-speed transport systems. But the previous studies have shown that the damping of such
system is relatively low, which indicates the large-amplitude nonlinear vibration may occur easily under
external disturbances and affect the long-term motion stability, operation safety, and comfort of HTS maglev
in rail transit application. In order to suppress the harmful vibration, an electromagnetic shunt damper (EMSD)
was designed and incorporated into the HTS maglev system. Compared with other systems which employ the
EMSD to diminish the vibration, the HTS maglev system does not need to set up external devices to supply
magnetic field for the damper, because the permanent magnet guideway (PMG) in this system is directly taken
advantages of. The natural frequency of the damper is adjusted to a value close to that of the maglev system.
In this way, the damper becomes most effective because the moving vehicle body and the circuit resonate
simultaneously. The feasibility of the damper was demonstrated through systematic experiments, and the
effects of different field cooling heights (FCHs) of the HTS maglev system on EMSD's performance were
experimentally studied as well. Also, how the change of resistors in the EMSD circuit affects its working
efficiency was preliminarily explored in this work. The results show that under the definite external
disturbance, the damper can effectively attenuate the acceleration of vibration, furthermore, and it is found
that the damper works better in condition of lower FCH. Within the scope of these experiments, the EMSD
with a resistor in lower resistance performs better as results have shown. This investigation indicates that the
vehicle will run in a more smooth and comfortable way along the track with this damper. The work is
important for the further practical application of the technology.
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19 Huang Zhichuan, Lei Wuyang, Bao Shijie, Qian Nan, Zheng Jun, Deng Zigang

BoKoBoe cmelLeHMe Npu ABUKeHUW annapaTa B BTCMN cucteme MarHMTHOTo NoABeca Ha KOJbLLeBOM TECTOBOM
nyTU NPU HU3KOM OKpY*KaloLlem gasneHuu. Lateral drift of the HTS Maglev vehicle running on a ring test line
under low pressure environment. Physica. C. 2019. 565, c. 1353509. AHra.

With the development in recent years, high temperature superconducting (HTS) Maglev with self-stabilization
characteristic has been regarded as a good candidate for evacuated tube transport (ETT). To ensure the safety
and stability of the HTS Maglev vehicle running in a low pressure environment, results measured in the latest
research of an HTS Maglev-ETT Test System were used to study the lateral drift (LD) of the Maglev vehicle
under different low pressures. The field cooling heights (FCHs) of 20 mm, 30 mm, and 40 mm were studied
under each pressure condition. The experimental results show that the low pressure environment and an
appropriately low FCH condition are both beneficial to suppress the LD phenomenon. The low pressure
environment will reduce the LD by lowering the temperature of the liquid nitrogen and increasing the pinning
potential energy UO of HTS bulk. The basic data of the pressure effects on the HTS Maglev system at different
FCHs proves the low-pressure environment can improve the operating characteristics and further
demonstrates the superiority of the HTS Maglev-ETT system.

Py6bpukmu: 29.19.29; 291.19.29.46.48.30
2020-02 FI117 64 BUHUTU
20 Abdioglu M., Ozturk K., Guner S. B., Celik S., Kucukomeroglu T.

NccnepnoBaHWe CBOMCTB MarHUTHOM CU/IbI AN1A PA3/IMYHBIX MarHUTHbIX HanPaBASOLWMX U CUCTEM
cBepxnpoBogHUKOB YBCO ¢ pa3fiyHbIMKM PacCTOAHUAMMU MeKAY HUMMU. Investigation of magnetic force
properties between different PMGs and multi-seeded YBCO superconductors with different seed distances.
Physica. C. 2019. 565, c. 1353519. AHra.

The magnetic levitation force in vertical direction and guidance force in lateral direction should be increased
for enhancing the loading capacity and stability of Maglev systems, respectively. The authors have produced
multi-seeded YBCO (YBa2Cu307) superconductors with two seeds and investigated the effect of seed distance
on the vertical levitation force and lateral guidance force properties by using different permanent magnetic
guideway (PMG) arrangements. Although there are studies in literature related to different distance,
orientation and angle of seeds; there is no detailed study investigating the effect of seed distance on the
vertical and lateral magnetic force properties of Maglev systems depending on different types of PMGs. In this
study, after the sample fabrication, the optimum PMG arrangement were determined by using numerical
simulation to obtain magnetic flux density distribution. It is determined that both maximum levitation and
guidance force values firstly increased with increasing the seed distance from 0 to 4 mm and then related
forces decreased with increasing the seed distance from 4 to 16 mm but still keep the higher force values than
the sample with the seed distances of 0 mm. This situation is clarified as the increasing of the seed distance to
an optimum value enhances both the levitation and guidance forces simultaneously and this is very important
for levitation force applications because it causes to easy control of the Maglev system in vertical and lateral
directions.

Py6punku: 29.19.29; 291.19.29.46.48.30
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21 Liu Jiao, Cai Feinan, Zhou Dajin, Zhao Lifeng, Zhang Yong, Zhao Yong

MN3yyeHne YNCNeHHOro MOAENNPOBaHMA U ONTUMM3ALNN ANHAMUYECKUX XapaKTEPUCTUK B OTKaYaHHOM TpybKe
BTCI cucTtembl MmarHUTHOro noZeeca annaparta ¢ 6okoBoi nogseckom. Study of numerical simulation and
dynamic performance optimization in evacuated tube SS-HTS maglev loop system. Physica. C. 2019. 565, c.
1253504. AHrn.

The maximum running speed of evacuated tube side-suspended high-Tc superconductor (SS-HTS) maglev loop
system is only 160 km/h due to the limitation of running loop radius. In order to optimize and improve the
high-speed dynamic performance of prototype vehicle in evacuated tube SS-HTS maglev loop system, the
accelerated rotation dynamic process of prototype vehicle is equivalent to the quasi-static process of high-Tc
superconductor (HTS) maglev system. The theoretical model of equivalent system is established based on
superconducting and classical electromagnetic theory. The levitation and guiding performance of evacuated
tube SS-HTS maglev loop system with different thicknesses single-seed YBaCuO bulks is simulated and tested
by finite element software COMSOL Multiphysics (COMSOL) and equivalent experiment respectively. The
simulation and experiment results show that the maximum running speed of prototype vehicle is expected to
be increased by 15.1% from 160 km/h to 186.5 km/h when the HTS bulk thickness is reduced by 55% from 20
mm to 9 mm. The above research results provide the design reference for building the higher-performance
and higher-speed evacuated tube SS-HTS maglev loop system.

Py6punku: 29.19.29; 291.19.29.46.48.30
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22 Noudem J. G., Bernstein P., Dupont L., Martin F. G. R, Sotelo G. G., Dias D. H. N., de Andrade R,,
Muralidhar M., Murakami M.

CneKkaHue UCKPOBOW Niasmon 06bemHoro obpasua MgB2 u nsmepeHua nesuTaLMOHHOM cunbl. Spark plasma
sintering of bulk MgB2 and levitation force measurements. Supercond. Sci. and Technol.. 2020. 33, N 2, c.
024001. AHrA.

The authors present preliminary results suggesting that MgB2 is a superconductor that could be used in
Maglev vehicles. For this purpose, the authors compare the levitation capability of MgB2 samples to those of
YBCO bulks.

Py6puKkn: 29.19.29; 291.19.29.18.40.38.04
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23 Wen Yuyan, Xin Ying, Hong Wei, Zhao Chaoqun, Li Wenxin

CpaBHUTEIbHOE M3yYeHMEe HANPaBAAIOLWMX C 3EKTPOMArHUTOM M MOCTOAHHbLIM MarHuTom ans BTCIM cuctemsl
marHutHoro nogseca. Comparative study between electromagnet and permanent magnet rails for HTS
maglev. Supercond. Sci. and Technol.. 2020. 33, N 3, c. 035011. AHrn.

The authors investigated the magnetic levitation characteristics of a high-temperature superconducting (HTS)
bulk with both permanent magnet guideway (PMG) and electromagnet guideway (EMG). Trying to have the
magnetic fields of the two kinds of guideways with a similar structure, then the central magnetic flux density
Bz and unit magnetomotive Fu were selected as the evaluation indexes respectively for the comparative study.
Different magnetic field characteristics on magnetic levitation performance were studied, such as the gradient
of magnetic flux density and magnetic flux density component in different directions. Several experiments
were carried out at different magnetic field conditions by changing the exciting current of EMG or replacing
different PMG specimens. The experiments were conducted with a high-precision force-measuring platform.



The experimental results show that the EMG has several different characteristics as compared with PMG. As a
result, the magnetic levitation performance is related to the gradient of magnetic flux density as well as the
directional magnetic flux density components. The structure of the magnetic field also has great influence on
the performance. The results will be helpful for further study of the properties of HTS maglev and provide
guidance for the subsequent EMG design.

Py6pukn: 29.19.29; 291.19.29.46.48.30
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24 Deng Zigang, Zhang Weifeng, Chen Yang, Yang Xu, Xia Chenchao, Zheng Jun

MN3yueHne onTMMM3aLMKM NOCTOAHHBIX MArHUTHbIX HanpasBaAtowmx Xanbbaxa o1a BbICOKOTEMMNEPATYPHOM
CBepxnpoBoAALLen MarHuTHon nesutaumnmn. Optimization study of the Halbach permanent magnetic guideway
for high temperature superconducting magnetic levitation. Supercond. Sci. and Technol.. 2020. 33, N 3, c.
034009. AHrn.

Due to the combined advantages of no-contact friction and self-stable levitation, high temperature
superconducting magnetic levitation (HTS Maglev) has significant potential for rail transit applications. In order
to further improve the carrying capacity of the HTS maglev system, it is necessary to optimize the permanent
magnet guideway (PMG). In this paper, the original Halbach PMG was optimized and a new PMG with better
performance was designed and manufactured. The magnetic field and magnetic forces were calculated by the
finite element method, and the size and magnetization direction of each PM in the PMG were optimized.
Then, the magnetic field above the optimized PMG were measured and compared with the original Halbach
PMG as well as the levitation and guidance force of the bulk high temperature superconductors. Experimental
data show that the magnetic field above the optimized PMG is effectively enhanced and the levitation and
guidance force of the superconductors increase by 12.2% and 11.3%, respectively. This study can provide the
foundation for the further optimization of PMGs and the research of large load HTS Maglev technology.

Py6pukn: 29.19.29; 291.19.29.46.48.30
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25 Chen Shaoyan, Liu Jiao, Zhou Dajin, Zhuang Bin, Chen Shuiyuan, Zhao Yong

MpoaoibHasA HEOAHOPOAHOCTb MPUMEHAEMOTO MarHMTHOIO NOJIA HaA NOCTOAHHOW MarHUTHOM
Hanpasasawuwei. The longitudinal inhomogeneity of applied magnetic field above PMG. Physica. C. 2020. 569,
c. 1353561. AHra.

The inhomogeneity distribution of applied magnetic field along longitudinal direction above permanent
magnetic guideway (PMG) reduces the levitation stability of the high-Tc superconductor (HTS) maglev system.
In order to explore and reveal the inhomogeneity distribution of magnetic field along longitudinal direction
above PMG and its causes, as well as its influence on the static levitation force of YBa2Cu307-x (YBCO) bulk,
the theoretical model is built by COMSOL Multiphysics to simulate the longitudinal distribution of magnetic
field above the PMG and the static levitation force of the YBCO bulk. Furthermore, a three-axis motion
experimental platform is designed and built to measure the longitudinal distribution of magnetic field, upper
surface profile of the PMG and static levitation force of the YBCO bulk by the corresponding testing
equipment. It is shown in this study that, in the assembly processing of PMG, the surface of permanent
magnet (PM) is sloping along the longitudinal direction, and there are gaps and damage between adjacent
PMs. The simulation and experimental results show that these multiple defects lead to inhomogeneity
distribution of magnetic field along the longitudinal direction and the attenuation at the joints, resulting in the



difference in the static levitation force of YBCO bulk at different longitudinal positions of the PMG. The results
could provide a reference for the further design and practical application of higher performance PMG.

Pybpukmu: 29.19.29; 291.19.29.46.48.30
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26 Liao H., Zheng J., Huang H., Deng Z.

MogenmpoBaHue 1 3KCNePUMEHTaNbHOE UcCef0BaHMe AMHAMUYECKOM CUAbl IEBUTALLMM Y OO BEMHBIX
CBEPXMNPOBOAHNKOB B U3MEHSIOLLLEMCA BHELWHEM MarHMTHom nose. Simulation and experiment research on
the dynamic levitation force of bulk superconductors under a varying external magnetic field. IEEE Trans. Appl.
Supercond.. 2019. 29, N 3. AHr.

In practical high-temperature superconducting (HTS) maglev systems, it was found that the levitation force of
the onboard bulk superconductors may attenuate gradually under the inhomogeneous magnetic field. The
corresponding phenomenon is that the levitation height will decay in the macroscopic and affects the long-
term stability of the maglev vehicle. Thus, it is of great significance to study the dynamic levitation force of
bulk superconductors under a varying external magnetic field and lay a foundation for the moderate and high-
speed HTS maglev system application. In this paper, first, an experiment related to the dynamic levitation
performance of YBCO bulks is carried out with a self-developed HTS maglev dynamic measurement system for
the investigation of force attenuation. Then, a corresponding two-dimensional simulation model based on the
finite element software of COMSOL Multiphysics 5.3 is built to research the dynamic levitation force of bulk
superconductors moving above a nonuniform magnetic field. In the simulation, the electromagnetic properties
are calculated using the H-formulation, and the moving mesh is employed to implement the relative
movement between the bulk superconductors and permanent magnets. The experiment process is repeated in
the simulation model, and the simulation results agree with the experimental results

Py6puKkn: 29.19.29; 291.19.29.18.40.38.04
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27 Dong F., Huang Z., Qiu D., Hao L., Wu W, Jin Z.

KOHCTPYKLMSA M aHa/IM3 KOMNAKTHOM IMHENHOM ABUraTeIbHOW YCTaHOBKM AR MPUMEHEHUSA B CUCTEMAX
MarHutTHoro nogseca. 2. BTCIM marHutbl 6e3 nsonsumu. Design and analysis of a small-scale linear propulsion
system for maglev applications (2)-The HTS no-insulation magnets. IEEE Trans. Appl. Supercond.. 2019. 29, N 2.
AHrA.

A small-scale linear propulsion system, made of a linear synchronous motor (LSM), is designed for preparatory
researches of the future high-speed maglev. The secondary part of the LSM is made of high-temperature
superconducting (HTS) no-insulation (NI) magnets. This paper focuses on the design process and performance
analysis of the NI HTS magnets. The design target is to optimize the dimensions of the magnets with minimum
HTS tapes consumption while generating a qualified magnetic field and operating the magnets safely. Based on
the design results, field and critical current distributions in the different locations of the magnets are
investigated to provide references for critical current determination. The magnets are designed to operate at
temperature of 30 K with a magneto-motive force of 295 kA and stored energy of 25 kJ. The average
fundamental component of the field at 70 mm beneath the bottom of the magnets is 0.53 T (RMS), and the
charging time of the magnets is 41 min, with maximum charging loss of 16 W. The design results meet the
requirement of the LSM

Py6puku: 29.19.29; 291.19.29.46.48.30
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JnHamuuyeckne xapakTepmUCTUKM NUAOTUPYEMOrO rMOBPUAHOIO annapaTa Ha MarHMUTHOM NoABece Ha OCHOBeE
NieBuTaLMmM B NoJie MOCTOAHHOFO MarHUTAa U B NONE CBEPXMNPOBOAALLEro marHmTa. Dynamic characteristics of
the manned hybrid maglev vehicle employing permanent magnetic levitation (PML) and superconducting
magnetic levitation (SML). IEEE Trans. Appl. Supercond.. 2019. 29, N 3. AHra.

A manned hybrid maglev vehicle employing permanent magnetic levitation (PML) and superconducting
magnetic levitation (SML) was developed. It is mainly composed of a PML part, an SML part, and a maglev
frame. The PML part with a repulsive force is designed to support the main load and the SML part with pinning
forces is used to guarantee the lateral stability. The maglev frame is designed to support the vehicle body and
connect the two maglev components. In previous studies, the sufficient levitation and guidance forces have
been verified. In actual operation process, the dynamic characteristics are closely related to the stationarity,
the comfortability, and the security of the maglev vehicle. Hence, the research on the dynamic characteristics
of the maglev vehicle above the magnetic rails is required to ensure its safe operation. Measurements on
vibration acceleration of the hybrid vehicle were conducted under different conditions, including different
loads and different pulse excitations. Experimental results show that the dynamic behaviors are quite different
between the vertical and lateral directions. In the vertical direction, by using linear bearings, the SML part and
PML part are independent with two different natural frequencies and express passive stable characteristic on
vibration acceleration curves. While in the lateral direction, the hybrid maglev vehicle has only one natural
frequency, which decreases as the load onboard increases due to the decreasing levitation height of the PML
part. These results help us to have an insight into the hybrid maglev vehicle employed SML and PML, and
prove evidence for the following promotion and optimization

Pybpukn: 29.19.29; 291.19.29.46.48.30
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29 Casimiro Alejandra, Gamboa-Perera Fidel, Hernandez Maria Jose, Rocha Tayde Mariana, Sosa Victor

MogenmpoBaHue cUCTEMbI CBEPXNPOBOAALLEFO MAarHUTHOIO NoABeca B cocToaHUM MeiccHepa. Modeling of a
superconducting maglev in the Meissner state. Physica. C. 2019. 567, c. 1353543. AHrn.

The authors built a small maglev by forming a closed track with permanent magnets and studied the motion of
a superconductor levitating above the track. Dynamics of the superconducting specimen in both vertical and
horizontal directions is studied theoretically by means of a model that describes the interaction between a
superconducting sample in the Meissner state and an applied field. It was assumed that it is possible to take
into account the demagnetizing field by using a single average parameter. The calculations agree nicely with
the measured variables.
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M3yyeHune Ha pasandHbIX 06beMHbIX pacnonoxkeHnax YBCO ¢ aneKTpomMarHUTHOM Hanpaenaowein BUHTOBOM
¢dopmbl BTCM marHutHoM nesutaummn. Study on different YBCO bulk arrangements with a fan-shaped
electromagnetic guideway of HTS maglev. IEEE Trans. Appl. Supercond.. 2020. 30, N 4, c. 1-5. AHrA.



The application of High Temperature Superconducting (HTS) technology in the maglev field has met a giant
improvement in the recent years. With the success in the laboratorial test lines, the scientists started to focus
on the research of practical issues on reality applications. Lately, the team devoted ourselves into the study of
Electromagnetic Guideway (EMG) for improve the flexibility and the practicability of guideway in an HTS
maglev system. In this paper, a fan-shaped EMG was proposed, its basic unit was analyzed through magnetic
equivalent circuit method, in order to decide the rated magnetomotive force. Afterward, a prototype was
made to verify the design feasibility, the comparison among three arrangements of HTS bulks were carried out
with the experiments under different measuring conditions. The levitation and guidance performances of each
arrangement were comprehensively discussed as the summary
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31 Li Haitao, Liu Di, Hong Ye, Yu Jinbo, Zheng Jun, Deng Zigang

MogaenvpoBaHue 1 onpeaesieHne rmcTepesucHomn HeanHeHom cunbl nesuTaumm 8 BTCI cnuctemax
marHutHoro nogseca. Modeling and identification of the hysteresis nonlinear levitation force in HTS maglev
systems. Supercond. Sci. and Technol.. 2020. 33, N 5, c. 054001. AHra.

High-temperature superconducting (HTS) maglev has great potential in the field of high-speed transportation
due to its capability for passive stabilization. The levitation force between the bulk HTSs and the permanent
magnet guideway is a significant parameter relating to operational safety and comfort. This force has an
obvious hysteresis nonlinear characteristic, which can be represented by nonlinear stiffness and damping. The
stiffness and the damping are functions of vertical displacement and velocity, respectively. The vibration
velocity of a HTS maglev vehicle can at times exceed 100 mm s-1, but the existing levitation force test methods
are almost quasi-static. These methods are unable to accurately measure the damping characteristic of the
maglev system. In this paper, a viscoelasticity model is introduced to describe the dynamic force. The
parameters in the model are identified using the least square method based on the vibration response of the
HTS maglev system. Meanwhile, the effectiveness of the model and identification method are tested by
numerical simulations. The hysteresis loops derived from the motion theory coincide with the practical ones.
Finally, the method is applied to identify the parameters of hysteresis nonlinear levitation force in a previous
experiment with dampers. Based on the established hysteretic model, the dynamic characteristics of the HTS
maglev system can be well presented.

Py6puKkn: 29.19.29; 291.19.29.46.48.30
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32 JinL.,, DengZ., Lei W., Li H., LiJ., Qian N.

[JnHamunuyeckne xapakTepmUCTUKM TPAHCNOPTHONO cpeacTBa Ha ocHose BTCI cucTembl MarHMTHOroO noageca B
YC/I0BUSAIX HM3KOro AaBneHuaA. Dynamic characteristics of the HTS maglev vehicle running under a low-pressure
environment. |IEEE Trans. Appl. Supercond.. 2019. 29, N 2. AHrA.

As a new way of transportation, evacuated tube transport (ETT) based on the high-temperature
superconducting (HTS) Maglev, has a great application prospect. The HTS Maglev-ETT test system is now being
used to explore scientific and technical issues of the HTS Maglev vehicle running under a low air-pressure
environment. However, a few studies on dynamics of the Maglev system have been conducted on this test
system. To investigate the low-pressure effect on the stationarity of the HTS Maglev vehicle, the authors make
use of a 45-m-long HTS Maglev-ETT test system, in which the damping and vibration acceleration were studied
under low pressures of 0.25, 0.60, and 0.955 atm (local atmospheric pressure). It is interesting to find that the



vibration amplitudes in the vertical and lateral directions are not apparently changed but the damping of the
HTS Maglev vehicle decreases under the low air-pressure environment

Pybpukm: 29.19.29; 291.19.29.46.48.30
2020-09 FI17 64, BUHUTU
33 Zhao C., Xin Y., Hong W., Wen Y., Li J., Jin H.

XapaKTepuUCTMKnU marHuTHon nesutauum BTCMN o6bema Hag anekTpomarHutammn. Magnetic levitation
characteristics of HTS bulk above electromagnets. IEEE Trans. Appl. Supercond.. 2020. 30, N 4, c. 1-5. AHra.

In terms of forming track, the design of electromagnet (EM) guideway (EMG) specimen for high-temperature
superconducting (HTS) maglev is presented. The magnetic field generated by one of the designed EMG
specimens with different excitation currents was simulated with COMSOL Multiphysics. The simulation results
were verified by the experiment, indicating the validity of the model. As expected, the designed EMG
specimen could provide homogenous magnetic field along the guideway for HTS-EMG maglev. The EMG
specimens with different geometries were made for comparative analysis. The transverse magnetic fields
generated by different EMG specimens were simulated and measured for observing the relationship between
the transverse magnetic field and maglev characteristics. Then, the characteristics of HTS-EMG system for HTS
maglev, such as levitation force and guidance force, were discussed. The levitation forces were respectively
obtained by adjusting current of the EMG coil and its vertical movement while the guidance forces were
obtained when it was in lateral movement. The performance of characteristics with different geometries were
analyzed in this study
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