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AHHOTUPOBAHHbIM CMMUCOK IMTepaTypbl 32 HAMMEHOBAHMWA

1 Sun Shaolei, Deng Zigang, Wang Guojing, Wan Lei, Zheng Jun

JleBUTaLMOHHbIE XapaKTePUCTUKN BOPTOBOro 610Ka U3 06BEMHOIO BbICOKOTEMMEPATYPHOTO
CBEPXMPOBOAHMKA C MPAMbIM OXJlaXKAeHUeM Kpnokynepom. Levitation performance of an onboard high-
temperature superconducting bulk unit with cryocooler direct cooling. Supercond. Sci. and Technol.. 2020. 33,
N 9, c. 094015. AHrn.

High-temperature superconducting (HTS) maglev systems show the intrinsic advantage of self-stabilizing
levitation without external control, therefore, they have great potential to be a new type of rail transit. At
present, the cryogenic condition (77 K) of HTS bulks is maintained by pouring liquid nitrogen (LN2) into the
dewar and supplementing LN2 at regular intervals, which cannot be maintained for a long period and in a
controllable cryogenic environment. This cooling method is easy to realize but not the best approach for future
commercial high-speed maglev. It is therefore necessary to try other cooling methods. In this paper, the
authors try the direct cooling method. A cryocooler was used to directly cool a cryogenic unit with eight bulk
superconductors which are designed to be close to the practical application. The levitation performance of the
cryogenic unit with superconductors is tested on SCML-01. The temperature stability of the cryogenic unit was
verified and measurements of levitation force versus temperature and levitation force versus field cooling
heights were performed at temperatures from 50 to 90 K. The experimental results show that the HTS bulk
unit can obtain a stable and controllable cryogenic environment. By analyzing the experimental data, it is
found that decreasing temperature is beneficial to the levitation performance of HTS bulks and as the
temperature decreases, the rate of the levitation force increase steps down. Moreover, according to the
application environment of the HTS maglev cryogenic unit, 60 K is recommended as its operating temperature.
The experimental results provide valuable references for the design of HTS maglev units in the future.

Py6puku: 29.19.29; 291.19.29.18.40.38.04

2020-11 FI17 64 BUHUTU

2 Pang Peng, Liu Wei, Ren Xiaochen, Lu Qinlong, Yang Shihong, Jing Hailian, Zhou Xingyu

TemnepaTypHble XapakTepucTkn obbemHoro obpasua YBCO, nogBeprHyToro AeMCTBUIO BbICOKOYACTOTHOTO
bNYKTYMPYIOLWEro MarHMTHOIO MO/ B BbICOKOTEMMNEPATYPHOM CBEPXNPOBOAALLEN CUCTEME MArHUTHOIO
noaseca. Temperature characteristics of bulk YBCO exposed to high frequency fluctuant magnetic field in high-
TC superconducting maglev system. Physica. C. 2020. 572, c. 1353616. AHrn.

In high-temperature superconductor (HTS) Maglev system, the permanent magnet guideway (PMG) can't be
formed by the whole permanent magnet (PM), which results in the existence of multiple PM splicing slots in
the PMG. Moreover, this kind of splicing gap will become bigger with the longer service time of PMG. In
addition, due to material inhomogeneity and magnetization difference inside a single PM and there will be
fluctuation in magnetic field (MF) above PMG. The fluctuation may have a great impact on the efficient and
stable operation of the Maglev system. This paper focuses on the influence of fluctuant MF on the



temperature rise inside bulk HTS, including the internal loss caused by cooling height working height and
frequency of MF change. Finally, the HTS Maglev system is analyzed from temperature rise inside the bulk HTS.
The results and analyses of this article are useful for the application of bulk HTSs in the Maglev system.

Py6puku: 29.19.29; 291.19.29.46.48.30

2020-12 FI17 64 BUHNTHU

3 SunY., XuJ., Qiang H., Lin G.

Cuctema No3nLMOHHOIO YNpaB/aeHUa noes3gom Ha MarHUTHoM nogsecke. Adaptive Neural-Fuzzy Robust
Position Control Scheme for Maglev Train Systems With Experimental Verification. IEEE Trans. Ind. Electron..
2019. 66, N 11, c. 8589-8599. AHra.

B pamKax aganTMBHOro HEMPOHeYeTKOro noaxoaa paspaboTaHa cMcTema NO3MLMOHHOIO yrnpasaeHua
noes3zomM Ha MarHUTHOM noasecKke. AHaIM3NPYETCS HEZIMHENHAnA MaTeMaTUYyeckaa Moaelb MarHUTHOM
noasecku. MoKasaHbl ee 0c06eHHOCTU U 0COBEHHOCTM NPeaNoXKEeHHOro NoAX0Aa. DKCNepUMeHTanbHO
noareepxaeHa 3GpPeKTUBHOCTb TAKOM CXeMbl YNpaBaeHUA

Pybpuku: 55.41.39; 551.41.39.29

2020-02 MH28 b1 BUHUTU

4 Zhai Mingda, Long Zhigiang, Li Xiaolong

HarpysouyHble xapaKTepMUCTUKM Noesna Ha MarHuTHoM noaywke. Calculation and evaluation of load
performance of magnetic levitation system in medium-low speed maglev train. Int. J. Appl. Electromagn. and
Mech.. 2019. 61, N 4, c. 519-536. AHrn.

B pamKkax MeToZa KOHEUHbIX 3/1EMEHTOB PacCYMTaHbl HArPy30UHbIE XapaKTePUCTUKM CPeaHECKOPOCTHOTO
noesna Ha MarHUTHOW nogyLike. MonyyeHHble pe3ynbTaTbl CPABHMBAKOTCA C SKCNEPUMEHTANbHBIMM
pesynbTaTamu, NoayYEHHbIMU NPY peasibHOM aHanM3e ABUMKeHUA noe3aa B r. YaHwa (KuTait). OTmevaeTcs
XOpollee COOTBETCTBME PACUETHbIX AaHHbIX IKCNEPUMEHTAIbHbIM pe3y/ibTaTam

Pybpuku: 55.41.39; 551.41.39.29

2020-08 MH28 61 BUHUTU

5 ZhengJ., Sun R., Li H., Zheng X., Deng Z.

MoaBu»KHOM cocTaB Ha marHUTHOM noasece. A Manned Hybrid Maglev Vehicle Applying Permanent Magnetic
Levitation (PML) and Superconducting Magnetic Levitation (SML). IEEE Trans. Appl. Supercond.. 2020. 30, N 1,
c. 1-7. AHrn.

B cTaTbe paccMoTpeH BONpPoC co3a4aHusA rMbpnaHbIX MOABUMKHbBIX COCTaBOB C MOCTOSSHHOM MArHUTHOM el 1 co
CBEXMNPOBOAALLEN MAarHUTHOM IeBUTALMEN C NOBbILLEHHOM KOHKYPEHTOCNOCOOHOCTLIO MO NAaCCMBHOM
YCTOMUMBOCTU U MPOCTOTE KOHCTPYKLUMU.

Py6puku: 55.41.39; 551.41.39.29



2020-12 MH28 b BUHNTU

6 CaiF., LiuJ., Zhou D., Zhao L., Zhang Y., Zhao Y.

CraTnueckme moayampytowme NCnbiTaHUA BbICOKOTEMMEPTYPHbIX CYMepnpoBOAHMKOB AN MaKCMMMU3aALMK
CKOPOCTU ABUMKEHUA NOABUMKHOIO COCTaBa Ha MarHUTHbIM nogsece. Optimal YBCO Bulk Size to Maximize
Running Speed of the SS-HTS Maglev Circular Track System by Static Simulation Experiments. IEEE Trans. Appl.
Supercond.. 2020. 30, N 3, c. 1-5. AHra.

B cTaTbe NpeacTaBAeHO UCCIef0BaHME NEBUTALUMOHHDBIX M HAMPaBAAIOLMX XapaKTepUCTUK
BbICOKOTEMMNEPATYPHbIX CBEPXNPOBOAHMKOB C LLENbIO OLLEeHKM BO3MOXHOCTM MOBbIWEHMWSA CKOPOCTU ABUKEHUSA
noABUKHOTO cocTaBa maglev. PesynbTaTbl MCCNeA0BaHUSA MOTYT CAYKUTb OPUEHTUPOM AJ/15 MPOEKTUPOBAHUSA U
CTPOUTENBLCTBA NOABUMKHOIO COCTaBa Ha MarHUTHOM noasece, obecneynBaloLLero 4octTu:keHne 6onee
BbICOKOM CKOPOCTU ABUMKEHMA.

Pybpuku: 55.41.39; 551.41.39.29

2020-12 MH28 b1 BUHNTU

7 LiH., Deng Z.,Ke Z.,,YuJ., Ma S., Zheng J.

XapaKTepuUCTUKKN BNUCbIBAHUA B KPMBblE TPAHCNOPTHOTO CPeACcTBa Ha MarHUTHOM NoABece Ha OCHOBe
3KCNEePUMEHTA/IbHbIX AAaHHbIX U AMHamMyeckoro mogaenunposaHus. Curve Negotiation Performance of High-
Temperature Superconducting Maglev Based on Guidance Force Experiments and Dynamic Simulations. IEEE
Trans. Appl. Supercond.. 2020. 30, N 1, c. 1-11. AHrn.

OpHoW 13 BaXKHbIX 0bnacTei uccnenoBaHma AMHAMUKU TPAHCNOPTHBIX CPeACTB Ha MarHUTHOM noagece
ABNAIOTCA XapaKTEPUCTUKM UX BXOXKAEHUA B KPUBbIE Y4ACTKU MYTU, YTO CBA3AHO C SKCMyaTaLMOHHOW
6€30MacHOCTbIO M KOMPOPTOM NACCaAXKMPOB. B 3TOW CTaTbe BOMPOC BXOXKAEHUA B KPUBbIE U3YYaeTCA B TPU
aTana. bbina onpeseneHa 6e3onacHas AaNbHOCTb ABUKEHWSA, YTO AO/IKHO UCMO/1b30BaTLCA B KauecTBe
WHAMKATOpa 6e30MacHOCTH; NPOBEeLEHa SKCNEPUMEHTA/IbHAsA OLLEHKA HEPOBHOCTEN MAarHUTHOM
HanpasAAOLWEN U MO NONYYEHHBIM AaHHbIM NPOBEAEHO ANHAMUYECKOe MOAEANPOBAHNA AN TPAHCMOPTHOMO
CPeAacCTBa, NPOXOAALLEro KPUBbIE YYacTKM NyTU. MolyYeHHble pesy/ibTaTbl MOKA3aan, YTo TPAHCMOPTHOE
CpencTBO MOKET NPOXOAUTb KPMBbIE YYACTKM MYTU C ONpeseneHHOoM CKopoCTbio 6e3 BHELIHe pesibCoBOM
cynepnesutaumm. OQHAKO NaccaxmMpCcKme noesna Ha MarHUTHOM MOABECe MOTYT NPOXOAMTb KpUBbIe
6e30MnacHo 1 N1aBHO NpK 406aBAEHUM CUCTEMbI NOABELIMBAHNA U CYNepAeBUTALUMN.

Py6pukun: 55.41.39; 551.41.39.29

2020-12 MH28 1 BUHNTU

8 Ma Guangtong, Yang Wenjiao, Wang Zhitao, Ye Changqing, Li Jing

Pa3BuTMe TpaHcnopTHOM cuctembl Maglev. Research development of superconducting Maglev transportation.
Huanan ligong daxue xuebao. Ziran kexue ban=J. S. China Univ. Technol. Natur. Sci. Ed.. 2019.47, N 7, c. 68-74,
82. bubn. 28. Kut.; pes. aHrn.



TpaHcnopTHOE CpeAcTBO MarHUTHOM nesuTaumm (maglev), obnagan npemmyiectsammn 6e3onacHoOCTH,
SKOHOMWYHOCTM U SKOJIOTMYHOCTU, ABNAETCA TUMUYHBIM NPEACTAaBUTENEM NEPESOBOrO TUNA PE/IbCOBOr0O
TpaHcnopTa. TpaHCNoOpTHOE cpeAcTBO maglev BbicOKOoTeMMNepaTypHoi ceepxnposoamnmocTtit (HTS), ocHoBaHHOe
Ha addeKTe dnakc-nnHKUHra (flux-pinning), n TpaHcnopTHoe cpeacTBO Maglev c aneKTpogMHaMNYECKoM
nopgeckoi (EDS), B KOTOPOM MarHuT CBEPXMNPOBOANMOCTM UCMO/Ib30BaH B KayecTBe BOPTOBOro aKTMBHOIO
3/leMeHTa, npeacTaBnAT coboi rnasHblie GopMbl TPAHCNOPTA CBEPXNPOBOANMOCTN maglev. MNpeacTaBaeHbl
KOHCTPYKLMA, TEOPUS U Pa3BUTME ABYX TUMOB TPAHCMOPTHbLIX CpeacTs maglev.

Pybpuku: 73.49.99; 733.49.99.13

2020-03 TRO6 6, BUHNTU

9 Chen Chen, Xu Jun-qi, Rong Li-jun, Pan Hong-liang, Gao Ding-gang

OnNHamuyeckne xapakTepmUCTUKM TpaHCNopTHOro cpeactea maglev. Nonlinear dynamics characteristics of
maglev vehicle under track random irregularities. Jiaotong yunshu gongcheng xuebao=J. Traffic and
Transp.Eng.. 2019. 19, N 4, c. 115-124. Bubn. 30. Kut.; pes. aHrn.

Ha ocHoBe rmbKoro nyTu, BbINOJIHEHO MCC/IeA0BaHUE AMHAMUYECKMX XapPaKTEPUCTUK TPAHCMOPTHOro CpeacTBa
maglev, BbI3BaHHbIX HEPOBHOCTbIO NYTWU. Ha ocHOBe NpeACcTaBAEHUA YCUAUA NYTU B BUAE CErMEHTHOM LenHOoM
KOHCTPYKLMW, NPeAsoXeH MeToA, pacyeTa BEPTUKAIbHOM YCTOMYMBOCTM NOABECKM TPAHCNOPTHOTO CPeacTBa
maglev. OnpeaeneHbl YacToTbl COOCTBEHHOM BUOPaLMK U MOdaibHbIE MAaTpULLbl TMOKOro NyTu, Korga
pa3inyHble yCUAMA NOABECKU NMPUNOXKEHbI B COOTBETCTBYHIOLLMX TOYKaX noaseckn. OnpeaeneHbl AUCKpeTHan
$OopMa KOHCTPYKLUM CEFMEHTHOWM LLENM NYTU U YPaBHEHME CMELLLEHUA KOHCTPYKLUMM NyTU. CayyaiiHoe
BO3bYyKAeHWEe, BbI3BaHHOE HEPOBHOCTbLIO MyTH, NPeobpa3oBaHO B BO3OYKAEHME CUCTEMDI, U BbINOJIHEH
KOHTPO/b 32 BUBpaLmei TpaHCNOPTHOrO CpeacTBa U NyTu. NMpuBeaeHbl pesyabTaTbl UCCAEA0BAHMUA.

Py6pukn: 73.43.31; 733.43.31.21

2020-04 TRO6 6 BUHUTU

10 BbICOKOCKOPOCTHOE X.-A. ABuKeHue B AnoHuu. JR Central's Shinkansen "dual system" to create
Japanese megaregion. Int. Railway J.. 2019. 59, N 4, c. 34-37, 4 un.. AHrn.

CoobluaeTca, 4to npuBeaeHa MHPopmauna ob opraHM3aLMm U Pa3sBUTUMN BbICOKOCKOPOCTHOFO X.-A. ABUMKEHUA
B AnoHun. B oKkTAbpe 1964 r. B ANOHUK Bnepsble B mMpe 6bl0 caaHa B SKCNAyaTaLMIo BbICOKOCKOPOCTHAA X-A.
nnHma Tokaido Shinkansen no mapwpyTty Tokmo-Ocaka. Fotossicb K Onumnuincknm Urpam 2020 r., onepaTop
YyKasaHHOM nHUM KomnaHua JR Central nnaHupyeT Mcnoab3oBaThb Ha IMHMM Noe34a HOBOFO NOKOJIeHUS, a K
KoHUy 2019 r. 6yaeT noctpoeHa anHna maglev line Tokno-Haros co ckopocTbio aAsuxkeHna 500 Km/u.
YKa3aHHanA KOMNaHWA ABNAETCA TaKKe onepaTopom 12 06bIYHbIX XK.-4,. IMHUIA. PaccmoTpeHbl npobsiembl,
CBA3aHHbIe ¢ 3KcnayaTaumei nnHum Tokaido Shinkansen, BK/to4as cTapeHne KOHCTPYKLUIA, 3eMAETPACEHMUA U
npubankeHne K Nnpeaeny 06vemMoB NePEBO30K C UCMOIb30BaHWEM 368 Noe340B, MUMEIOLWMX cpegHee
onosaaHue Ha ypoBHe 42 ¢

Pybpuku: 73.29.61; 733.29.61.13.19

2020-05 TR21 64 BUHNTU



11 Yu Yi, Jiang Xi, Lin Hui, Zhao Huahua

JononHuTtenbHaa ocTaHOBOYHas 30Ha A4 noe3nos maglev. Setting method of auxiliary stopping area for high-
speed maglev based on protection speed. Tongji daxue xuebao. Ziran kexue ban=J. Tongji Univ. Natur. Sci..
2019.47,N 9, c. 1310-1316. bubA. 9. Kut.; pes. aHra.

[NnAa CHUXKEHMA CTPOUTENbHbBIX PAacX0A0B, UCX0AA U3 NPeAnocCbiIKM 6e30MacHoOM 1 HeNpepbIBHOM 3KCKyaTaunm
BbICOKOCKOPOCTHbIX N0e340B maglev, npeanoxeH metoa opraHM3auum A40oNoIHATENbHOM OCTAaHOBOYHOM 30HbI
ON5 YKa3aHHbIX Noe3408, OCHOBAHHbIN Ha 3alLUTe KPUBOW CKOPOCTU. [laHHbIA MeTo4 MOXKeT obecneunTb
BbINO/IHEHME TpeboBaHM 6e30nacHON M HenpepbIBHOM 3KCM/lyaTalunm Noe3aos, rae Ha IMHUM CyLecTByeT
MHorouenesan KpuBas ckopocTu. MpnBeaeHO UHXKEeHepHoe NPUMEHEHWe MeToa OpraHM3aumnm
[0NONHUTEIbHOM OCTAHOBOYHOW 30HbI, C MOMOLLbIO MOAE/IMPOBAHNA BbINOJHEH PacyeT AN KOHKPETHbIX
paboumnx ycnosuii. MpueeneHsbl pesynbTaThbl.

Py6puku: 73.49.99; 733.49.99.13

2020-06 TRO6 64 BUHNUTU

12 Zhang Min, Fan Yi-li, Ma Wei-hua, Luo Shi-hui

BAnsAHMe 4acToTbl CKONbXKEHUA Ha NepeaBuKeHne TpaHCNopTHoro cpeacTea maglev. Influence of slip
frequency on running performance of maglev vehicle. Jiaotong yunshu gongcheng xuebao=J. Traffic and
Transp.Eng.. 2019. 19, N 5, c. 64-73. bu6n. 30. Kut.; pes. aHr.

C NOMOLLbI0 TEOPUM ABYMEPHOIO 3/1EKTPOMArHUTHOTO NOJIA, peLlleHbl NPOAO/bHbIA U BEPTUKA/bHBbINI
KOMMOHEHTbI BO3AYLIHOM MNOAYLWKN MarHUTHOMO NOAA IMHEMHOTO MHAYKUMOHHOrO asuratens (LIM), n
Noy4YeHbl aHAIUTUYECKME BbIPAXKEHUA CUJIbI TATU U HOPManbHOM cunbl LIM. MeTog, aHanntuyeckoro pacyera
NPOBEpPAJICA C UCMONb30BaHNEM UCMbITaTeIbHOro cTeHaa Ana LIM, n cpasHMBaAnCb MU3SMeHeHUA CUNbI TATU U
HOPMaIbHOM CU/bI NPU CKOPOCTU, KOTAa NOCTOAHHbIM AMana3oH YacToTbl CKoNbKeHus (slip frequency)
paBHaacaA 6-18 repu,. NMocTpoeHa moaenb AMHAMMKM TPAHCMOPTHOMO cpeacTBa maglev ¢ Tpemsa pamamu
BcnbITUA (levitation). BoinosHeHbI MOAEMPOBAHME U CPAaBHEHME PeaKLUMii BUBpaLMK Ky30Ba TPAHCMOPTHOTO
CcpencTBa U pambl BCNAbITUA Npu yeunmax yaapa 1, 3, 5 u 8 kKH. MNpueeaeHbl pe3ynbtaThbl.

Py6pukn: 73.49.99; 733.49.99.13

2020-09 TRO6 B, BUHUTU

13 Jiang Zaolong, Liu Xiaojun, Jin Bo, Zhang Zhijun, Liu Zhengbo, Zhao Jiaqi, Li Yuan

BAnsHWE 3NeKTPOMArHUTHOrO NOAA HA HAABWUMKKY DasiIKKM, pacnonioxkeHHoW Hag nytamu Maglev. Influence of
steel electromagnetic field on pushing and falling construction of steel box girder over Maglev track. Hunan
daxue xuebao. Ziran kexue ban=J. Hunan Univ. Natur. Sci.. 2019. 46, N 11, c. 164-171. bu6a. 16. Kut.; pes.
aHrn.

OKpy»KatoLLme 31eKTPOMarHMTHbIE NOA 3HAYUTEIbHO U3MEHAIOTCA, KOrAa peannsyerca anekTpudunkauma
cuctembl Maglev aBuxKeHUs co cpefHel U HU3KOM CKOpPOCTAMMU. FeHepupoBaHME CUABHOTO
3NEKTPOMArHUTHOrO NOAA OKa3blBaeT 60/bLIOe BAUAHME Ha 6@30MaCHOCTb MOHTAXKA HAABMMKKOM CTaNbHOM
KopobuyaToi 6anKkuM, pacnonoxKeHHON Hag, NyTamu cuctembl Maglev. Ha npumepe peannsaumnm Knutaiickoro
npoekta Changsha Huanghua International Airport Avenue Project, nsy4yanocb BAnAHME 31€KTPOMArHUTHOIO
noAA Ha HaABUXKKY U NageHWe cTanbHOM KopobyaTon 6ankm Hag nytamm Maglev. C nomoLbio NPorpaMmbl



KOHeuHbIx an1emeHToB ANSOFT, BbINO/IHEH PacyeT CUAbHOIO 3/1IEKTPOMArHUTHOro nonasa nytn Maglev.
MpuBeaeHbl pe3yabTaThbl.

Pybpuku: 73.49.99; 733.49.99.13

2020-09 TRO6 64, BUHNTU

14 Jia Yongxing, Yang Zhen, Yao Shuanbao, Mei Yuangui

MogennpoBaHue KonebaHuii gaBieHUs B TOHHENE, BbI3BaHHbIX NPOXOXKAeHNeM 2-x noe3aos Maglev.
Numerical simulation of pressure fluctuation in tunnel caused by high-speed Maglev trains passing each other.
Zhongguo tiedao kexue=China Railway Sci.. 2020. 41, N 3, c. 86-94. bu6ba. 33. Kut.; pes. aHrn.

Ncnonb3ya oAHOMEPHYIO CXKUMAEMY0 MOAENb HEYCTOMYMBOTrO NOTOKA U METO, XapaKTepHOM INHUK
0606LLeHHOM NnepemeHHOM Riemann, nsyyanoce pacnpegeneHme NMKOBOrO AaB/IEHUA B TOHHENE, BbI3BAHHOTO
npoxoskaeHnem noesnos Maglev B NpoTMBONOIOXKHOM HanpasaeHUM npu ckopoctn 600 Km/yac.
AHann3npoBanoch BAVAHUE AJIMHbI TOHHE A, 30Hbl TOHHENIbHOTO KANPEeHCa, CKOPOCTU U ANMHbI Noe3aa.
Pe3ynbTaTbl NOKa3aam, 4To KonebaHWA AaBNEHUA B LLEHTPANbHOW TOUKE U3MEPEHMA TOHENS ABAAIOTCA
Hanbonee NHTEHCMBHbIMM, @ MUKOBOE AaB/JeHME CUMMETPUYHO pacnpeaeneHo oT LeHTPaA/IbHOTO NOJIOXKEHUA
[LBYX CTeH TOHHensA. [puseaeHbl Apyrme pesyibTaThbl.

Pybpuku: 73.49.99; 733.49.99.13

2020-11 TRO6 64, BUHUTU

15 Lim J., Jeong J. H., Kim C. H.,, Ha C. W., Park D. Y.

AHanus v sKkcnepMmeHTasIbHan OLLeHKa NPOA0/bHOM CUAbI IMHEMHOTO aCUHXPOHHOTO ABUraTena ans
MarH1MTo/IeBMTaUMOHHOro TpaHcnopTa. Analysis and Experimental Evaluation of Normal Force of Linear
Induction Motor for Maglev Vehicle. IEEE Trans. Magn.. 2017. 53, N 11. AHrn.

MpeAacTaBneHbl aHAN3 U SKCNEPUMEHTANbHOE UCCAef0BaHWE AeCTBYOLWEN NPOAOAbHON CUAbI U
aHepronoTpebieHMA B MarHUTOIEBUTALMOHHOM TpaHcnopTHom cpeacTtee (M/1TC). B MNTC ana nogseca
NCMNOJIb3YIOTCA 31EKTPOMArHUTbI, a AN CO34aHUA TATU - IMHENHble gBuratenn. OTMeYeHo, YTo JaHHble
KOMMOHeHTbI, obecneymsas KoMPopPTHOCTb e34bl, 06/1a4at0T HU3KOWN 3HeproadpdeKkTMBHOCTLIO. C Lenbio
nosbiweHuaA Tarosoro KM 1 cHUKeHUs aHepronoTpebieHns cuctemol paspaboTaH anropuTm BEKTOPHOTO
ynpasaeHus, U3y4eHo BAUAHWE BEIMUYMHDBI BO3AYLIHOrO 3a30pa. 1o sHepronotpebneHunto cuctemsl
npousseaeH pacyet 3pPeKTUBHON NEBUTALMOHHOMN HarPy3KU 1 COOTBETCTBYIOLLMX JIEBUTALLMOHHOIO 3a30pa U
NpPoA0bHON CUAbI IMHEMHOIO aCMHXPOHHOIO ABuraTens. MpoBeaeHo CPaBHEHME BbIYUCIEHWUA C
pe3ynbTaTaMu KOHEYHO-31EMEHTHOTO aHaIn3a. BbINosHEHbI SKCNEePUMEHTbI C NOJIHOMACWTabHbIM Noe340M
Ha UCNbITAaTENIbHOM IMHUK, MPOAEMOHCTPUPOBAHA 3GPEKTUBHOCTD ABUTATENbHOM YCTAHOBKM.

Py6pukun: 45.53.37; 451.53.37.29.35.31

2019-03 ELO8 b4, BUHUNTU

16 Yonezu T., Watanabe K., Suzuki E., Sasakawa T.



MccnepoBaHue xapakTePUCTUK 3N1€KTPOMarHUTHOM CU/bl, AeMCTBYIOLWEN Ha eBUTaLMOHHbIe/ynpaBasaioLme
KaTyLIKM B CBEPXMPOBOAALLEN MArHUTONEBUTALMOHHOM TpaHCNOPTHOM cucTeme. Study on Electromagnetic
Force Characteristics Acting on Levitation/Guidance Coils of a Superconducting Maglev Vehicle System. IEEE
Trans. Magn.. 2017. 53, N 11. Aurn.

PaccmoTpeHa BbICOKOCKOPOCTHAA TPAHCMOPTHAs CMCTEMA HAa OCHOBE MarHUTHOM fieBUTaL MM, B KOTOPOW
cBepxnpoBogsime KaTywkn (CMK) yctaHoBneHbl Ha TpaHcnopTHoMm cpeacTse (TC), a
NeBUTaLMOHHbIe/ynpasaaowme KaTywku (JTIYK) BcTpoeHbl B LOPOXKHOE NOAOTHO. Bo3HMKatowWwas cuctema
3N1eKTPOoAMHAaMNYECKOro NoABeca Ha OCHOBE 3/1eKTPOMArHUMTHoro Bsammogenctema mexay CMNK u JIYK
obecneymBaeT GYHKUUN NeBUTaUMKM 1 ynpasaeHusa TC. OTmeYeHo, 4To npeablayLine paboTbl Oblan NOCBALLEHDI
N3y4yeHuto cuA, gencreytowmx Ha ClMK B 3aBUCMMOCTM OT KOHCTPYKTUBHbIX NapameTpos TC, n ncxoaa us atux
CWUJ1, B OCHOBHOM, onpeaenanacb KOHCTpyKuna TC. B To e BpemaA ncciegoBaHUA 3NEKTPOMArHUTHbIX CUA,
aencteytowmx Ha JIYK, TakKe KpaHe BaXKHbl, MOCKOJIbKY 3TN CUJ/Ibl ONPEAENAIOT He TONIbKO KOHCTPYKLMIO,
CTPYKTYpPY u coctaB camux JIYK, Ho v BmaAtoT Ha ausainH TC. MpeanorKeH ycoBepLLIEHCTBOBAHHbIN METoz,
NPOEKTUPOBAHUA TPAHCMNOPTHOM CUCTEMDbI C LLeIbH0 ONTUMM3ALUM XapaKTepUCTUK TC c y4eToM Harpy3okK Ha
NYK. NMpepactaBneHbl pe3ybTaTbl BbIMOJHEHHbIX A8 peann3aunumn MeToaa UccaeoBaHui C UCMOJIb30BAaHUEM
KOMMbIOTEPHOTO MOAE/IMPOBAHNA XaPaKTEPUCTUK INEKTPOMArHUTHBIX CUA, AencTBytowmx Ha JIYK, ¢ yyeTom
napametpos TC.

Pybpuku: 45.53.37; 451.53.37.29.35.31
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17 Wang H., Ge X,, Liu Y.

BeKTopHOe 6ecceHCopHOe yrnpaBaeHNe NMHENHbIMU aCUHXPOHHbLIMW ABUraTENAMM B NPUBOAAX HU3KO- U
CPeaHEeCKOPOCTHbIX CPeACTB NepeaBuKeHna Ha MarHMTHOM NoABecKe Ha OCHOBE aJanTUBHOM CUCTEMbI C
3TaJIOHHOW MOZENbIO, MCNOoNb3ytoLwwen HabtoaaTeNb peXnuma CKONbKEeHMA BTOpPOro nopsaka. Second-Order
Sliding-Mode MRAS Observer-Based Sensorless Vector Control of Linear Induction Motor Drives for Medium-
Low Speed Maglev Applications. IEEE Trans. Ind. Electron.. 2018. 65, N 12, c. 9938-9952. AHr.

MpuBeaeHo onucaHme UccieaoBaHui, BbINOHEHHbIX NPU Pa3paboTKe cMCTEMbI YNPABAEHUA NNHENHbIMU
ACMHXPOHHbIMW ABUraTENAMMU, MPUMEHAEMbIMU B NPUBOAAX MasIOCKOPOCTHbIX CPEeACTB NepeaBuKeHna ¢
MarHWTHOW NoABECKON. PaccMOTpeHa cxema OLLeHKM CKOPOCTM NyTem 06beamHeHMA HabaogaTens
CKONb3ALLEro pexrMma BTOPOro NopAaKa € 3TaloOHHOW afanTUBHOMW MOAE/bIO B aCMHXPOHHbIX MPUBOAAX C
becceHCopHbIM yripaBieHneM. Mogenb BEKTOPa NPOCTPAHCTBEHHbIX COCTOAHWIA, y4UTbIBatOLLAA
ANHaMMYecKmne KoHeuHble apdeKTbl, NnepeynopagodeHa Ans npeacrasneHus 8 opme anroputma. Ha ocHose
Teopuu runepcrabuabHocTM MonoBa paspaboTaH HabAAaTeIb TOKA CTaTOPa, KOTOPbIN UCMOb3YETCs B3aMeH
3Ta/IOHHOW MOZE/NIN CXeMbl OLEHKM CKOPOCTU. MTOCKO/IbKY M3MEHEHME CONPOTMBIEHMA CTATOPA, CBA3AHHOE C
ANHaMMKOM ero Temneparypbl, MOXKET NPUBECTM K 60/1bLION pacieTHOM ownbKe 1 Aaxe K HeCTabuabHOCTH
CUCTEMBI, B NPEAJ/I0KEHHON CXEME OLLEHKM CKOPOCTM MPUHATA CXeMa OnpesesieHna ConpoTMBEHNA CTaTopa
6e3 ncnoab3oBaHWA AaTunka. IGGEeKTUBHOCTb M HAAEKHOCTb GYHKLLMOHMPOBAHUS pa3paboTaHHOM cUCTEMbI
ynpaB/eHuA NoATBepKAeHa pesyabTaTaMyu MOLEMPOBAHMA U GU3NYECKMX IKCNIEPUMEHTOB.

Pybpuku: 45.41.31; 451.41.31.29.11
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Pa3paboTka TouHOM dg-MoAenn NMHENHbIX ABUraTENEN C NepeKatoHaeMblM MarHUTHbBIM NOTOKOM U
CerMeHTUPOBAHHOM BTOPUYHOWN CTPYKTYPOI AN penbCoBbIX TPAHCMOPTHbIX cucTem. Precise dg model
development of linear flux switching motors with segmented secondary for rail transportation applications. IET
Elec. Power Appl.. 2018. 12, N 2, c. 213-221. AHrn.

WNccnepoBaHo moaenbHOE NPeACcTaBeHNe IMHENHbIX ABUTaTe1ei ¢ NepeKaoYaembiM NOTOKOM U
CerMeHTUPOBaAHHOM BTOPUYHOM cTpyKTypoii (JIAMNMNCBC). B aTux aguratensx o6MoTKMN AKOPSA U BO3OYKAEHUS
YCTaHOB/IEHbI B MEPBMYHbIX Ma3ax, a BTOPMYHaA CTPYKTypa 06pa3oBaHa NPOCTbIMU CJIOUCTbIMU CETMEHTaMM.
TaKue ABUraTeNIM COYETAIOT KaK NPenMyLLLECTBA BbICOKOW NIOTHOCTU CUAbI IMHENHBIX CUHXPOHHBbIX
ABuUraTenien, Tak U NPOCTYI0 KOHCTPYKLUMIO BTOPUYHOM CTPYKTYPbI IMHENHbIX aCUHXPOHHbIX ABUTaTeNei.
Bnarogaps cBoei NpocToit U, ciegoBaTelbHO, HEA0POTroM BTOPUYHOM CTPYKTYPE, OHU NOAXOAAT ANA
NPUMeHEeHWs B TPAHCNOPTHbIX cucTemax Tuna Maglev. lna npymeHeHs B peNbCoBbIX TPAHCMOPTHbLIX CUCTEMAX
Ba*KHOE 3HAYEHMEe UMEET ynpaB/eHUe NONOKEHNEM U CKOPOCTbIO 3TOro ABuratens. MosaTtomy Heobxoanmo
CO34aH1e COOTBETCTBYIOLLEN aHAIMTUYECKOM MOAENMN B LLeNX KOHTPOoAS. MpeanosKeH aHaIMTUYeCcKUin MeTos,
Ana npeacrasneHuna dg-moaenn 14NMNCBC. Mcnonb3ysa 3TOT MeToA, PaccymTbIBAOTCA MHAYKTMBHOCTM MO OCAM
d v q, pasBuBaemMas 31eKTPOMarHUTHanA Tara U NepneHaMKyAapHas cuna. [ns npoBepKu NpeaiorKeHHoM
MOZE/NN U3YUeHbl TPU Pas/IMYyHble MOAE/IM Ha OCHOBE METOZa KOHEYHbIX 3/1eMEHTOB U 0ZHa U3 HUX BbibpaHa B
KayecTBe OCHOBbI 411 CPaBHEHUA M UCNONb30BaHa A/19 NPOBEPKMN BCEX PE3YbTATOB, NONYYEHHbIX C
npeasioXKeHHOM aHannTnyeckomn mogenoto. Kpome toro, cosaan npototun JIAMNMNCBC gna npoBepku
NpoBeAeHHOro Uccea0BaHuA.

Py6pukn: 45.53.37; 451.53.37.29.35.31
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19 Li Haitao, Deng Zigang, Jin Li'an, Li Jipeng, Li Yanxing, Zheng Jun

YcnoBuMs yCTOMYMBOCTU K NONEPEYHOMY ABUMKEHMIO BbICOKOTEMMEPATYPHOM CBEPXNPOBOAHUKOBOM CUCTEMBI
MarHWTHOro NoABeca, NoJly4YeHHble U3 TMCTEPE3UCHOM MOAENN HEIMHEMHOrO HanpaBAAtoWero ycuamsa. Lateral
motion stability of high-temperature superconducting maglev systems derived from a nonlinear guidance
force hysteretic model. Supercond. Sci. and Technol.. 2018. 31, N 7, c. 075010. AHrn.

PaccmoTpeHbl NpoBeAeHHbIE UCCNEeA0BaHNA YCTOMYMBOCTM YCTPOMCTB MarHMTHOIO NoAgeca
BbICOKOTEMNEPATYPHOM CBEPXNPOBOAHUKOBOMN 3N1EKTPOMArHUTHOM cUCTEMON. Ha oCHOBE NOYyHYEHHbIX
3KCMepMMEHTa/IbHbIX AaHHbIX MOCTPOEHA MaTeMaTMYeCcKas MoAge b, FTaBHOM 0COBEHHOCTLIO KOTOPOW
ABNAETCA BO3MOXHOCTb OMNMUCbIBATb MMCTEPE3UCHYIO XapaKTepPUCTUKY HanpaBAasaloLwen cunbl. [JaHHas moaenb
6bl1a Mcnosb3oBaHa NpPU UccaeaosaHUM 6OKOBOro ABMMEHUA YCTPONCTBA Ha MarHUTHOM nojaBsece NoA,
AeicTBMEM BO3MYLLAIOLWNX BO3AEWUCTBUIA. Pe3ynbTaTbl UcCAeaoBaHMA NO3BOAUAN ONPeaenmuTb
HaNpPaBAAOLLYIO CUNY SN1EKTPOMArHUTHOM CUCTEMBI, MO AEeACTBUEM KOTOPOW YCTPOMCTBO Ha MarHUTHOM
noAsece aBTOMaTMYeCKM BO3BPALLAETCA B PaBHOBECHOE COCTOAHUE NPWN AOMYCTUMbIX Npeaenax OTKAOHEHUA OT
yCTOMUYMBOro coctosiHna. OTMeYeHo, YTo pesy/ibTaTbl UCCNEA0BaHNA MOTYT UCMOb30BaTbCA NpU
NPOEKTUPOBAHUM YCTPOMCTB Ha MarHMTHOM Mo/Bece, BK/toYaa TPaHCMOPTHbIE CPeacTsa.

Pybpuku: 45.31.31; 451.31.31.27.39
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Paboumne xapaKTepUCTUKM 1 OLLEHKA 3aTpaT Ha oxnaxkaeHue ana BTCIM npuemHbIx pelleTok 6ecnpoBoaHoOM
CUCTEMbI NOA3APAAKM NOE34a HA CBEPXNPOBOAALLEN marHMTHoW noaBecke. Operating characteristics and
cooling cost evaluation for HTS receiver arrays of wireless power charging system in superconducting MAGLEV
train. Cryogenics. 2018. 94, c. 79-83. AHrn.

Since conventional power supply unit should be attached to HTS magnet in the MAGLEV, a large thermal loss is
indispensably caused by power transfer wires and joints, those have been one of essential obstacles in the
superconducting MAGLEV train. As the wireless power transfer (WPT) technology based on strongly resonance
coupled method realizes large power charging without any wires through the air, there are advantages
compared with the wired counterparts, such as convenient, safety and fearless transmission of power during
movement. Above all, the WPT technology in the MAGLEV can reduce the cost of tunnel construction since the
space of conventional power line doesn't required. From these merits, the WPT systems have been started to
be applied to the wireless charging for various power applications such as transportations (train, underwater
ship, electric vehicle). In this study, as a practical approach, authors investigate transfer efficiency and cooling
cost for multi-Tx and multi-sized single Tx coils under different size of Rxcoils arrays, respectively. Additionally,
authors investigated transfer ratio at HTS Rx with helix and spiral Tx coils under different interval. As well as,
authors evaluate cooling cost of different sizes of HTS receiver under long single and multi-copper antenna
arrays based on nitrogen evaporation method.

Pybpuku: 29.19.29; 291.19.29.46.48.30
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21 Santos da Cruz V., Telles G. T., Ferreira A. C., de Andrade R.

MmnynbcHOE HaMarHMYMBaHNME MOHOJIUTHBIX CBEPXNPOBOAALMX KOHTYPOB ANA PErYANPOBAHMA BbICOTbI
MarHutTHoro nogseca. Pulse magnetization of jointless superconducting loops for magnetic bearings height
control. IEEE Trans. Appl. Supercond.. 2018. 28, N 4. AHrn.

Superconductors can be used for applications such as magnetic levitation. The Maglev Cobra project,
developed at the Universidade Federal do Rio de Janeiro, uses superconducting bulks, which are produced in a
partially industrial process, which does not guarantee homogeneity, and operate passively, making height
control impossible. Replacing these bulks with jointless 2G wires superconducting loops will guarantee a
homogenous production and enables active control of levitation height through current pulse magnetization.
Superconducting loops were exposed to different values of current pulse width and intensity. The induced
current in the tape was then measured. With this, the persistent current behavior in the superconductor could
be observed, showing a correlation between the persistent current and the applied current pulse parameters.
Saturation of the current in the superconductor was observed above certain values of applied current, due to
the critical current value of the superconducting tape. Furthermore, as the width of the current pulse
increases, the persistent current increment decreases. According to these results, an optimum point can be
observed, in which the ratio between the persistent current and the energy used is maximized. To operate at
the optimum point, the current pulse width must decrease as its intensity increases

Py6puku: 29.19.29; 291.19.29.46.48.30
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22 Zheng )., Huang H., Zhang S., Deng Z.



Obwmii MeTog, MOLENNPOBAHUA 3/TEKTPOMATHUTHbLIX XapaKkTepucTuK BTCI cuctembl MarHUTHOrO nogBseca ¢
NOMOLLbIO MEeTOAa KOHEYHbIX 31emeHToB. A general method to simulate the electromagnetic characteristics of
HTS maglev systems by finite element software. IEEE Trans. Appl. Supercond.. 2018. 28, N 5. AHrn.

For practical maglev systems, the mutual effects among the bulk superconductor and the permanent magnet
are primarily investigated to provide useful implications for the design. This paper proposed a general
simulation method to demonstrate the electromagnetic behaviors of a levitation system. The basics properties
including the distributions of the induced current and the levitation/guidance force of a bulk superconductor
have been calculated while moving in the nonuniform magnetic field generated by a permanent magnet
guideway. This numerical method is based on solving the partial differential equations time dependently and
adapted to the commercial finite element software COMSOL Multiphysics 5.3. It is worth mentioning that
relative movements are solved to simulate more real test scenarios with the moving mesh and automatic
remeshing in COMSOL. Simulation results are intuitive for the generation of electromagnetic behaviors and
show a good consistency with previous experimental data. The authors conclude that this simulation method
can be a powerful tool for researchers and engineers to investigate analogous problems with a greater level of
flexibility and expandability

Pybpuku: 29.19.29; 291.19.29.46.48.30
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23 Jin Chaowu, Xiong Feng, Bao Zhanpeng, Xu Yuanping, Xu Longxiang

UccnepoBaHue nogasneHusa mog KosiebaHuin cTaibHOM NO/0ChI MOe34a Ha MarHUTHOM NoAyLUKe Ha OCHOBe
KomneHcaumm dasbl. Research on modal vibration suppression of maglev steel strip based on phase
compensator. J. Sound and Vibr.. 2018. 434, c. 78-91. AHrA.

MpeacTaBneH anropuTm ynpasaeHMsa KomneHcaumen ¢pasbl 414 NogaBAeHUA KonebaHUi CTabHOM NOAOChI
noesza Ha MarHUTHoM nogywke. CorfacHo Teopun NoJTyYeHo 3KBMBaIeHTHoe aemnduposaHue. KonebaHus
MNCYE3atoT COrIacHO NpUHUMNY $as3oBoit KomneHcaumu. NoKkasaHa BO3MOMKHOCTb NOAABAEHUA KOlebaHWUI Ha
89,2%.

Py6puku: 29.37.03; 291.37.03.05.25
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24 Huang Chen-Guang, Xu Bin, Zhou You-He

OnHamuyeckoe MoaeNnpPoBaHNE COBPEMEHHbIX CBEPXMNPOBOAALLMX CUCTEM MAarHUTHOIO NoZBeca C y4eTOM
TenaoBbIX 1 BpalLaTesibHbIx a¢pdeKkToB. Dynamic simulations of actual superconducting maglev systems
considering thermal and rotational effects. Supercond. Sci. and Technol.. 2019. 32, N 4, c. 045002. AHra.

Recently, the application of high-Tc superconductors with longitudinal geometry to linear bearings and
transportation devices has reached a higher stage of development. For these maglev systems, static stability
has already been established; but dynamic stability is still under investigation, since these systems have
multiple degrees of freedom and their dynamics are coupled with intricate superconducting phenomena. In
this paper, in terms of Newton's second law, the thermal diffusion equation, and Maxwell's equations together
with a nonlinear power-law constitutive relation, the authors build a two-dimensional thermal-
electromagnetic coupling model to study the dynamics of actual maglev systems composed of a



superconductor and a guideway formed by conventional and Halbach arrays of permanent magnets. The
authors assume that the zero-field-cooled superconductor slowly descends to a working height and then its
dynamic motion is triggered by an external disturbance or excitation. The results show that when the
superconductor has a disturbance-induced initial translational or angular velocity at the working position,
vibration and drift phenomena occur simultaneously in the lateral, vertical and rotational directions, and the
local temperature rise will aggravate the center of the drift of vibration but will shorten the levitation
stabilization time. Lowering the ambient temperature is effective at alleviating the levitation drift. However, a
balance between the levitation force and lateral stability should be noted because an excessively low ambient
temperature may lead to instability. Additionally, a resonance phenomenon will occur under an external
excitation if its frequency is too close to the system's resonance frequency, which causes a dramatic rise in
local temperature and a further large drift for the center of vibration.

Pybpuku: 29.19.29; 291.19.29.46.48.30
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25 ZhangS.,Ren Y., DuY., Zheng J., Deng Z.

[OunHamuueckoe obHapyKeHMe YPOBHA }KUAKOro a3oTa Yy KpuocTatos Ha 6opTy BTCI cuctembl MarHUTHOTO
noageca. Dynamic liquid nitrogen level detection of cryostats onboard the HTS maglev vehicle. IEEE Trans.
Appl. Supercond.. 2019. 29, N 2. AHrA.

For the safe operation of high-temperature superconducting (HTS) Maglev vehicles, the liquid nitrogen (LN2)
level in the onboard cryostat should be monitored in real-time during the whole running process. The previous
method of LN2 level detection was proposed by using resistance sensors or liquid volume meters as the testing
equipment to estimate the liquid level. However, the fluctuation of LN2 level causes great disturbance for the
liquid level detection, which leads to unsteady detection and loss of valid data. An effective method for LN2
level detection under dynamic conditions is proposed. First, the static evaporation of LN2 in rectangular and
circular containers are measured by PT100 platinum resistances. And then, a self-developed simple hardware
is designed for onboard cryostats, further improving the HTS maglev vehicle performance. Furthermore, the
state estimation theory, which uses particle filter algorithm, is employed to eliminate the interference caused
by fluctuation of the LN2 level. The real-time measurement results illustrate that the proposed dynamic liquid
nitrogen level detection is able to meet the requirements of the LN2 level detection with high precision

Py6puku: 29.19.29; 291.19.29.46.48.30
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26 Hao L., Huang Z., Dong F., Qiu D., Shen B., Jin Z.

N3yueHWe aneKTpoANHAMNYECKOW CUCTEMbI NOABECA C BbICOKOTEMNEPATYPHbIMU CBEPXMPOBOAALLMMM
MarHMTamMu A5 BbICOKOCKOPOCTHOIO Noesfa Ha MarHUTHoM noasecke. Study on electrodynamic suspension
system with high-temperature superconducting magnets for a high-speed maglev train. IEEE Trans. Appl.
Supercond.. 2019. 29, N 2. AHr.

For the electrodynamic suspension (EDS) system in the high-speed magnetic levitation (Maglev) train, high-
temperature superconducting (HTS) coils made of ReBCO-coated conductors can be used as levitation
magnets. A three-dimensional model of the HTS EDS system is built for the design of the suspension system of
a full-scale high-speed Maglev train. Subsequently, the levitation and drag forces are analyzed using finite-



element method (FEM), and the force performances of different operating currents, reaction board
thicknesses, and air gap lengths are investigated. And the distribution of the eddy current on the reaction
board induced by the moving HTS magnets is obtained. Moreover, according to the eddy current distribution
and force analysis results, a mirror image method is proposed to simplify the calculation and accelerate the
estimation of the saturated levitation force of an HTS EDS system. The calculation results of the model are
verified by the FEM model with an error less than 8%. Finally, the model is expanded to a full-scale HTS EDS
system, which validates the feasibility of applying to the high-speed Maglev train

Pybpuku: 29.19.29; 291.19.29.46.48.30
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27 LiJ., Deng Z., Xia C., Gou Y., Wang C., Zheng J.

CybrapmoHWYeCKUiM pe3oHaHC NPU MAarHUTHOW NEBUTALLUMN BbICOKOTEMMEPATYPHbIX CBEPXMNPOBOAALLNX
06beMHbIX 06pasyoB YBa2Cu307-x noa AenNcTBMEM rapmoHUYECcKnX Bo3byKaeHuin. Subharmonic resonance in
magnetic levitation of the high-temperature superconducting bulks YBa2Cu307-x under harmonic excitation.
IEEE Trans. Appl. Supercond.. 2019. 29, N 4. AHra.

High-temperature superconducting (HTS) bulk YBa2Cu307-x (YBCO) can achieve self-stable magnetic levitation
(maglev) over a permanent magnet (PM) for its inherent flux pinning effect, which has considerable potential
for engineering applications. The complicated vibration response, however, is lacking in research for the
nonlinearity of the interaction force between the HTS bulks and PMs. This paper mainly focuses on the
subharmonic resonance of the HTS bulks YBCO levitating above the PMs in Halbach array, which are in
reciprocating motion, by numerical simulations. In general, the motion of HTS bulks is approximately harmonic
under limited excitation. When the amplitude and frequency of the excitation satisfy certain conditions, the
dynamical system undergoes a period-double bifurcation, and then, the subharmonic resonance occurs.
Moreover, the period-double bifurcation brings the jump phenomenon when the frequency of excitation
increases and decreases at the double of eigenfrequency nearby. Simulations show that a suitable damping is
able to reduce the vibration markedly. The subharmonic resonance region in an amplitude-frequency plane is
presented in this paper finally. In a word, the subharmonic resonance would occur in an HTS maglev system
under certain conditions and its prediction is numerically studied here with a nonlinear mathematics model of
the levitation force
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28 Xie Jun, Zhao Peng, Jing Zhongboyu, Zhang Chenggian, Xia Neng, Fu Jianzhong

NccnepoBaHue Y4yBCTBMTEIbHOCTM NPUOOPOB MarHUTHOM neBuTaumn. Research on the sensitivity of magnetic
levitation (MaglLev) devices. J. Magn. and Magn. Mater.. 2018. 468, c. 100-104. AHrA.

This paper studied the sensitivity of the magnetic levitation (MaglLev) device and the improvement of its
sensitivity by enlarging the distance between the two magnets. The sensitivity is defined as the ability of the
device to distinguish the difference of density Aps caused by the change of levitation Azh. The improved device
has a larger sensitivity in most areas between two magnets. The device also has an area where the sensitivity
is much larger (204-305 mm cm3 g-1 in 2.0 M of MnCI2 aqueous solution, which is 1.67-2.50 times larger than
the previous device). Based on its high sensitivity, the device's applications of separation and non-destructive



testing are assessed. The improved device was able to separate samples with similar densities, while the
previous device could not completely distinguish them. Non-destructive testing was advantageous for
assessing tiny interior defects. The high sensitivity was beneficial.

Py6punkun: 29.19.29; 291.19.29.46.48.30
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29 Ferreira da Silva F., Costa Branco P. J.

MN3yueHne KOHCTPYKLMU B UMINHOPUYECKON FeOMETPUM A5t CUCTEMbI MAarHUTHOTO NOABECA, OX/1aXKAAEMO
npu Hynesom nose. Study of a cylindrical geometry design for a zero field cooled Maglev system. Supercond.
Sci. and Technol.. 2019. 32, N 6, c. 065004. AHrn.

This paper proposes a new cylindrical geometry design for the zero field cooled (ZFC) Maglev system. In
previous research, a ZFC-Maglev of rectangular geometry was designed and an experimental prototype, with a
magnetic track, was developed. Studies on this system showed that the Maglev is prone to derailing, mainly
due to the nonlinear nature of the guidance forces. A cylindrical geometry is proposed which allows to solve
those situations, making the ZFC-Maglev inherently stable and with a linear lateral restitution force. A 3D
model was made, using COMSOL Multiphysics, where several cylindrical geometries were developed, to study
the viability of these solutions regarding the levitation and guidance forces. It is shown that the cylindrical
geometry is a viable solution, being naturally stable and having a linear response to lateral forces. However,
the cylindrical geometry presents two major drawbacks, which are the limitation of lateral movement and the
possibility of flux pinning occurring between the HTS and the permanent magnets.
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30 Wang H., Deng Z.,, Ma S., Sun R., Li H., Li J.

dnHamunueckoe mogenvposaHue BTCI cuctembl MarHUTHOMO NoABeca CO CBA3bIO annapaTta U NepemblyKy,
OCHOBaHHOE Ha 3KCcnepumeHTe ¢ cuaamm nesutaumm. Dynamic simulation of the HTS maglev vehicle-bridge
coupled system based on levitation force experiment. IEEE Trans. Appl. Supercond.. 2019. 29, N 5. AHrA.

The authors built a high-temperature superconducting (HTS) maglev vehicle-bridge coupled system model by
Universal Mechanism (UM) software, and analyzed the vertical dynamics. The UM model is composed of two
parts, the train subsystem involved three vehicles, and the flexible bridge with simple-supports. In the UM
modeling system, the expression of levitation force and the parameters related to the maglev vehicle-bridge
were indispensable. The levitation force of maglev vehicle was described by an exponential analytical
expression simplified by the experimental results of four YBCO bulks above a Halbach permanent magnetic
guideway. The parameters related to the maglev vehicle-bridge are based on experimental prototype. Based
on the UM model, the vertical dynamic was simulated and analyzed with different bridge spans under
different operating velocities. This subject is a basic study for understanding the unique dynamic characteristic
of the HTS maglev vehicle-bridge system. The simulation results provided reference for the further design of
the HTS maglev vehicle-bridge coupled system in different speed ranges

Pybpuku: 29.19.29; 291.19.29.46.48.30
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31 Huang Huan, Zheng Jun, Liao Hengpei, Hong Ye, Li Haitao, Deng Zigang

BAMAHME COOTHOLWWEHUI Pas3IMYHbIX GaKTOPOB Ha XapaKTEPUCTUKMN NEBUTALMMN Y BbICOKOTEMIEPATYPHOM
CBEPXMNPOBOAALLEN CUCTEMbI MarHMTHOIO NoABeca Ha OCHOBE YMCNEHHbIX peweHuid. Effect laws of different
factors on levitation characteristics of high-Tc superconducting maglev system with numerical solutions. J.
Supercond. and Novel Magn.. 2019. 32, N 8, c. 2351-2358. AHr.

The interaction between the high-temperature superconducting (HTS) bulk and permanent magnet guideway
has been a topic among the existing HTS magnetic levitation systems. Up to now, the theories about the
electromagnetic and force characteristics have been relatively consummated. Here, using the finite element
model by COMSOL Multiphysics 5.3a, the authors investigated the impact of the intrinsic and external factors
on the levitation characteristics of HTS maglev systems, the application laws are concluded. Factors including
the critical current density and geometric dimensions of the bulk superconductor, as well as the moving
velocity, are discussed. The effects of the multiple back and forth movements are also analyzed. By comparing
calculation results of the distributions of the induced current and the levitation force of the bulk
superconductor, the authors can clearly confirm the effect laws of various factors on the electromagnetic
characteristics and levitation force. These observations support the physical parameters that are difficult to be
tested by experiments. And they also have a significant contribution to the experimental condition selections
and optimization of the high-temperature superconducting magnetic levitation.

Py6punku: 29.19.29; 291.19.29.18.40.38.04
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32 Zhao Lifeng, Du Yidong, Pan Xifeng, Jiang Jing, Zhang Yong, Zhao Yong

YnyyweHve napameTpoB BbICOKOTEMMEPATYPHOM CBEPXMPOBOASALLEN BPALLAIOLLENCA CUCTEMbI MarHUTHOTO
noaseca c 60KOBOW NoABeECKOM B BakyyMHol Tpybe. Improvement of the side-suspended high-temperature
superconductor maglev rotating system in evacuated tube. Xiyou jinshu cailiao yu gongcheng=Rare Metal
Mater. and Eng.. 2019. 48, N 4, c. 1046-1050. bu6n. 10. AHrA.; pes. KuT.

A well-established side-suspended maglev rotating system possesses two permanent magnet guidways (PMGs)
with unimodal magnetic field for every one of them. The maglev vehicle of the system can reach a speed over
80 km/h at the suspending gap of 6 mm in an evacuated circular tube. A way of raising the maximum speed of
the system without changing the whole structure greatly was discussed. Putting two parallel PMGs together to
form a single PMG with a trimodal magnetic field will obviously increase the levitation force of the system,
which will be possible to increase the maximum speed of the system. However, the mass of the vehicle will be
increased at the same time to contract the effect of the increase in the levitation force. The result indicates
that the trimodal structure PMG (TMG) can support higher speed than the unimodal structure PMG (UMG). In
addition, the maximum speed for TMG augments increases with the increase of the number of bulks. When
the number of columns of bulks is 17, the speed for TMG is 8.2% faster than that for UMG
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