Marnes. Yactb 3. MarHMTo1IeBUTaLMOHHbIN TpaHCcnopT
basa aaHHbIXx BUHUTU 2019-2022r.

AHHOTUPOBaHHbIM CMUCOK NMTepaTypbl 30 HAMMEHOBAHWI

1 Ashkarran Ali Akbar, Sharifi Shahriar, Abrahamsson Christoffer K., Mahmoudi Morteza

MOHUTOPWUHT in situ peakumn GoToCIMBAHMA BOAOPACTBOPMUMbIX BUDYHKLMOHANBHbBIX MAaKPOMEPOB C
MCNo/Ib30BaHMEM MArHUTHOM nesuTaumu. In situ monitoring of photo-crosslinking reaction of water-
soluble bifunctional macromers using magnetic levitation. Anal. chim. acta. 2022. 1195, c. 339369.
AHrA.

CwwuBaHue - o4HO 13 dyHAAMEHTaNbHbIX ABEHUIN B HAYKe O MNOIMMEpPax, KOTOPOe NPOUCXOAUT NyTEM
06pa30BaHMA KOBANEHTHbIX CBA3EM UM OTHOCUTE/IbHO KOPOTKMX NOC/NE4,0BaTE/IbHOCTEN XMMUYECKUX
cBA3eNn ana coefmMHeHUA ABYX NOMMEpPHbIX uenei. ClunBaHue 1 nocnegyowan o6beMHas ycaaka
MOHOMEPOB/MaKPOMEPOB NPUBOAAT K USMEHEHWUAM MNIOTHOCTM, KOTOPbIE MOXKHO U3MEPUTb
annatomeTtpuen. NpoaemMoHCTPUPOBaH MeToA, KOTOPbIN NO3BONAET HAa MeCTe KOHTPOMPOBATL
dboTononnmepunsaLmnio BOAOPACTBOPUMbIX BUYHKLIMOHANBbHBIX MaKPOMEPOB C UCMOJIb30BAHMEM
CUCTEMbI MarHUTHOM nesuTaumn (Maglev). MpumeHeH rnapodobHbI NapamarHUTHbLIW pacTBoOp ANA
MOHUTOPMHIa poTONOIMMEpPM3aLMM BOAOPACTBOPUMOTO AMaKpuaaTa noamatuneHrnmkons (PEGDA) B
KayecTBe mogenn 6MbyHKUMOHANbHBIX MAaKPOMEPOB C UCNO/Ib30BAHNEM KOJIbLLEBOMN CUCTEMDI
MagLev. OcHOBbIBasfACb Ha U3MEHEHWU BbICOTbI IEBUTALMUM (NJIOTHOCTM) NOC/E OCBELLEHUA CUHUM
CBETOM, YCMELIHO OTCAEXKNBANM NPEBpPaLLEHME ABOMHOM cBA3M Makpomepos PEGDA 700 B
Pa3/INYHbIX YCIOBMAX NOAMMepPU3aumn. PesynbTaTbl MOKa3bIBalOT, YTO Maglev mOXKHO UCNOb30BaTbL
B Ka4yecTBe A0NONHUTENIbHOIO aHA/IMTUYECKOro MeToaa AN1A 6bICTPOro CKPUHMHIA peakuui
doTononmmepm3saummn n U3MepeHna KOHBEPCUIM C UCMONb30BAaHMEM U3MEHEHWUI BbICOTbI JIEBUTALLUN
MaKpOMepOB.
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2022-05 CHO1 6 BUHUTU

2 Li H., Deng Z., Zhao J., Wang J., Wang S., Wang L.

BAnaHMe 31eKTPOMarHMTHOTO WYHTUpYoLWero gemndepa Ha HeMHENHYO BUbpauuto
BbICOKOTEMMEPATYPHOMN CBEPXMNPOBOAALLEN CUCTEMbI MarHUTHOM nesutaumu. Influence of
Electromagnetic Shunt Damper on Nonlinear Vibration of HTS Maglev System. IEEE Trans. Appl.
Supercond.. 2021. 31, N 8, c. 1-4. Aurn.

Cuna neBuTaumm B BbICOKOTEMNEPATYPHOW cBepxnposoaALLei (BTCIM) marHUTONEBUTALMOHHOM
cUCTEME MMEET OYeBUAHbIE HENIMHEMHbIE XapaKTepPUCTMKN. Koraa yactota u amnautyaa
BO3OYXKAEHUA AOCTUTAIOT OnpeaesieHHbIX MapaMeTpPoB, NOABAAIOTCA ABIEHUA HENMHENHOWN
BMbpaummn, Takne Kak budyprauma yasoeHns nepnoga. HennHenHaa subpauyma sanaeT Ha
6e30nacHOCTb U KOMPOPT BOXKAEHUA. [INA CHUNKEHUA BUOPALUM MCNONBb3YIOT SNEKTPOMArHUTHbLIN



WyHTUpYtowmi aemndep (IMLUA). NpeacrasneH aHanns BavaHna ML Ha HEANHENHYO
Bnbpaumto BTCIM cMcTtem Ha MarHUTHOW NOABECKE HA OCHOBE MOAENMPOBAHUA U SKCMEPUMEHTaNbHbIX
nccnenoBaHui. NMpur sTOM UCNbITbIBAOT CBOOOAHbIE KO/Ie6aHMA U BbIHYXAEHHbIE KONebaHuaA B
PEe30HAHCHOM peXume. A C NOMOLLbI YACNEHHOTO MOAENNPOBAHMA aHANN3UPYeTCA BUOPALMOHHbIN
OTKAWK NPU PA3/INYHbIX BO34ENCTBMAX. Pe3ynbTaTbl CcCnesoBaHM NokasbiBatoT, 4To ML moxkeT
3¢ dEeKTMBHO NOAABNATb HENUHEHY BUBpaLumio.
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3 Wang S., Li H., Wang L., Huang H., Deng Z., Zhang W.

OnTMMM3aumMA NapameTpoB NOABECKN BbICOKOTEMMNEPATYPHOMN CBEPXNPOBOAHMKOBOM MArHUTHOM
JIEBUTALMM NMPU ClydaliHbIX BUbpauusax. Suspension Parameters Optimization of HTS Maglev Under
Random Vibration. IEEE Trans. Appl. Supercond.. 2021. 31, N 8, c. 1-4. AHrn.

13 aHBapsa 2021 roga B HOro-3anagHom yHuBepcutete LI3aoTyH (Kutan) 6b1am opuumanbHo BBeAEHbI
B 3KCM/yaTauMio UCNbITaTeNbHAA IMHUA W NePBbI B MUPE BbICOKOTEMMEPATYPHbIN
cBepxnpoBoAHUKOBbIN (BTCI) MarHUTHO - NE€BUTALMOHHBIN MHMKEHEPHbIM ONbITHbIA 06paseLl,
TPAHCNOPTHOTO CPeACTBa. BaMaHME NapameTpoB NOABECKM HA Cay4valiHble BUOBpaLLMM TPAHCNOPTHOrO
CcpeacTBa ABNAETCA BAXKHbIM 3/1eMEHTOM AMHAMUYECKOM onTuMusaunu. MNpeacrasneHo
nccnenoBaHue cnydanmHom Bubpauum BTCI onbITHOro o6pasua MarHUTHOM N1eBUTALMK C MOMOLLLbIO
YMCNEHHOFO MOAENNPOBAHNA U ONTUMMU3NPOBAHUA NAaPaMeTPOB NOABECKN AN1A NONYYEHUA XOPOLIEro
KauyecTBa paboTbl aBTOMOOUASA. bblna co3gaHa AMHaMMYECKas MOAENb MHKEHEPHOM MalLUMHbI Ha
BTCI marHWUTHOM NoaBecKe, HA KOTOPOW UCCNen0BanoCh BANSHUE NAapaMeTPOB NOABECKN U paboyel
CKOPOCTU Ha CTaLMOHapHOCTb paboTbl aBTOMOOMAA. Pe3ynbTaTbl MCCAe0BaHMA NOKA3aan, YTo
napameTpbl NOABECKM M paboyan CKOPOCTb OKA3bIBAOT OYEBUAHOE BAUAHME HA YCTOMYMBOCTD
aBTOMOOWASA, a pa3yMHbIN BbIOOP BTOPUYHbIX NapaMeTPOB NOABECKM MOXKET obecneunTb CTabunbHyto
paboTy BTCI marHUTHOM NeBUTALMN Ha MaKCMMa/ibHOM cKopocTn 620Kkm/vac.
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4 LiuJ., Wang R., Hu J., Zhang Q., Ma H., Zhang L., Cai B.

NccnepoBaHue Mo yAyULEHUIO CUAIbl IEBUTALLMW AN1A CHUXKEHUA BO34ENCTBMUA HAarpy3KM B MallMHe Ha
MarHuTHom noasecke. Study on Improving the Levitation Force for a Maglev Load Reduction
Machine. IEEE Trans. Appl. Supercond.. 2021. 31, N 8, c. 1-5. Aura.

MpepnaraeTca MCNONb30BATb TEXHONOTMIO MAarHUTHOM NOABECKM, YTOObI YMEHbLINTb Harpy3Ky Ha
OMOPHbIM NOAWMMNHMK C LLeSIblO UCKAKOYEHMA aBapUHbIX cUTyauuii. PaspaboTaHa gnckoBas
3/IeKTPOAMHAMMNYECKaa MallMHa Ha MarHMTHOM NoaBecke, KoTopas byaeT obecneumBaTtb
HopmanbHoe gemnduposaHue. MpeacTtaBneH MeTod aHa/IMTUUYECKOro pacyeTa Cu, AENCTBYIOWNX B



BO34YLIHOM 3a30pe 1 pacxoAyembiX BO BTOPUHYHOM KOHTYpe NoALWNNHUKOB. N3yyeHbl
3aKOHOMEPHOCTM BANAHMA NAapPaMeTPOB Ha AENCTBYIOLLME CU/Ibl, KOTOPbIE ONpeaenatoT MeTos,
KOHCTPYMPOBaHMA JNA YBENNYEHUA CUN IEBUTALUMN N YMEHbBLLEHUA TaHTEHLMANbHOMN CUbI.
OcCHOBbIBasACb Ha TEOPETUYECKUX UCCNeA0BaHMAX, OblN0 NOKA3aHO, YTO NEPBUYHbIN AKOPb U3
CBEpPXNPOBOAHMKA be3 cepaeyHMKa cumTaeTca Hambonee NogXoAALMM BapUaHTOM ANA 3TOM
MaLWKHbI Npun 6onee BbICOKOM COCTABNAIOLLEN MArHUTHONO NoAA No ocK Y B BO34YLWHOM 3a30pe.
NMUTaLMOHHAA MoaeNnb MeTO4a KOHEYHbIX 3/IEMEHTOB MCNOb3yeTCA AN1A NPOBEPKM BbIBOLOB
TEOopeTMYEeCKOoro aHansa.
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5 de Oliveira R. A. H., Stephan R. M., Ferreira A. C.

ONTMMM3NPOBAHHBIN NMHENHDBIN ABUraTeNb ANA TOPOLACKOr0 MarHUTONEBUTALMOHHOIO TPAHCNopPTa C
ncnosb3oBaHMeM ceepxnpoBogMmocTu. Optimized Linear Motor for Urban Superconducting
Magnetic Levitation Vehicles. IEEE Trans. Appl. Supercond.. 2020. 30, N 5, c. 1-8. AHrA.

MepneHauKynApHana (HOpManbHanA) CMNa, AENCTBYIOWAA MEXAY NEPBUYHBIM U BTOPUYHbBIM
3N1eMeHTaMM IMHEMHOTO ABUraTeNA, UrpaeT BaXKHYO PO/b B Noe3aax C MarHUTHOM neBuTaumen
(MagLev). B cnyyae npmeHeHUA TeXHO/IOTUM CBEPXNPOBOASALLENA MarHUTHOM nesuTauum (CMJ),
OCHOBAHHOW Ha AMaMarHUTHOM CBOMCTBE BbICOKOTEMMEPATYPHbIX CBepxnposoaHuKos (BTCI) B
HenocpeAcTBEHHON 61M30CTM OT peAKOo3eMeNbHbIX MOCTOAHHbIX MAarHMTOB, 3TOT BONpocC ewe bonee
aKTyaneH 13-3a OTCYTCTBMA KOHTPOA IEBUTALMOHHOIO 3a30pPa, M3MEHAIOLWErocs B 3aBUMCMMOCTH OT
Harpysku. B nccnenoBaHum paccmoTpeH npeablAyLmin OnbIT TAFOBbIX CUCTEM KOMMEPYECKM
3KcnayaTmpyembix noes3gos Maglev. OnbIT npoeKToB Ha ocHose CMJT TakKe yunTbiBaeTCA ANA
AOCTUKEHMA Npeasiaraemoin TONoa0rMm, aHaorMYHO NPOLLECCY FreHETUYECKOMN 3BOTHOLMMN.
MpeanoxeHHoe peweHne NpPobaembl HOPMaNbHOM CUbI NPEACTABAAET IMHENHDBIN aCUHXPOHHDbIM
asuratens (IALl), onTMMMU3NPOBAHHbIN ANA TOPOACKOro TpaHcnopTa Ha ocHose CMJ1. MpeacTaBaeHbl
aHaNUTUYECKME YPaBHEHMA U pacyeTbl C UICNOb30BaHMEM METOAA KOHEYHbIX 3/1eMeHTOB. [na
N3MepeHMA NHTEPECYHOLWMX NapaMeTpoB bbin pa3paboTaH cTeHA, AN1A CKOPOCTHbIX UCMbITaHUN.
Pe3ynbTaTtbl MOAENMPOBAHUA U IKCMEPUMEHTOB NOATBEPANAMN YAYYLLEHHbIE XapPaKTEPUCTUKM
npeanoxxeHHoro JIAL. Pe3ynbTaTbl UCNbITaHUIN CNPOEKTUPOBaHHOrO JIAL ¢ KOPOTKMM NEPBUYHBIM
3N1eMeHTOM NOKa3a/ M NPeBOCXOAHbIE Pe3ybTaTbl: er0 MOXKHO XapaKTepmM30BaTb KaK Hegoporoe
peleHne A8 HU3KOCKOPOCTHbIX TPAHCMOPTHbIX CPeacTB Ha ocHose CMJ1 1 C HU3KMMKM aMNANTYAaMU
HOPMaNbHOM CUNbI.
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6 Betsunoh R., Ohashi S.



CtabunbHaa neBuTaLMA B Mana3oHe HU3KUX CKopocTel ¢ AemndepHbIMU KaTyLKamMmM B CUCTEME
aNeKTpoaMHammyeckoro noageca. Stable Levitation in the Low Velocity Range With the Damper Coils
in Electrodynamic Suspension System. IEEE Trans. Ind. Appl.. 2021. 57, N 6, c. 7046-7053. AHrn.

dnekTpoanHamuyeckuii noggec (34M) npumeHaeTca ana NesBUTaLUn U ynpaBaeHua
BbICOKOCKOPOCTHOM MarHUTONEBUTALMOHHOM cUcTeMOM. YnucneHHoe moaenpoBaHMe NOKasbIBaeT,
4yTO Ko3ddnumMeHT gemnduposanma cuctembl 3N Hesennk. Cuctema gemnpepHOM KaTyLWKN
yCTaHOB/NI€Ha AR yBeAnYeHusa koadpodumumeHTa gemnoumposaHma cuctembl M NnpoTms KonebaHui
Tenexku. NMonyaktmeHaa gemndepHan cMcTema BBeAeHa TaKkKe ANA yaydlweHUsa CTabnuabHOCTH
nesutauuun. B npegnaraemont cucteme M ncnonb3yetca ANOHCKasa CUCTEMa CKOPOCTHbIX NOe340B
Ha marHuTHom nogsece JR Maglev. Moka3aHo, 4To Npu HM3KOM paboyei cKopocTh KoapduumneHT
AeMNOUPOBAHUA Man, YTO ABNAETCA HEAOCTATOYHbIM ANA NOAAEPKAHMA CTaOUNLHOM NeBUTALUM.
Bbin nccnepoBaH npegen CKOpPoOCTU ANA yCTOMYMBOWN neButaumm B cucteme MM ¢ gemndepHbimm
KaTylwKamu. YCOBepLEHCTBOBAH MeTO, yNpaBaeHUA NOYyaKTUBHOM CUCTEMOM AemndUpoBaHUA, Npu
KOTOPOM Te/ieXKKa COXpaHAET CTabuibHYO NeBUTALMIO.
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7 Seshadri Arjun, Lenin Natesan C., Padmanaban Sanjeevikumar, Khan Baseem

BanaHne reomeTpun Na3os cTaTopa Ha NOTEPU OT CONPOTUBAEHMA BO34YXa B BbICOKOCKOPOCTHOM
NIMHEMHOM MepeKIYaeMoM peakTUBHOM aBuratesne. Impact of stator slot geometry on the windage
loss in a high-speed linear switched reluctance motor. IET Elec. Power Appl.. 2022. 16, N 4, c. 447-
462. AHrA.

JINHeNHbIN NnepeKknoYaemblit peakTuBHbIN asuratens (/INPL) paspabaTbiBaeTca A58 UCNONb30BaHUA
B KQUeCTBe 3/1eKTPUYECKOM TATM B Noe3ge Ha MarHMTHom noggece (Maglev) c 6a3oBoli ckopocTbio 7,6
M/C 1 MaKkcumanbHon paboyeint ckopocTbio 27,8 m/c. B Takux BbICOKOCKOPOCTHbIX JIMP/, notepu ot
CONPOTUB/IEHMA BO3AYyXa ABNAETCA OAHOM M3 KNtoueBbIx Npobiem. O6bIYHO NOTEPM Ha NAapyCHOCTb
coctasnAT npumepHo 0,5% Huke 6a3oBom ckopoctu, 20% Bbiwe 6a3oBor ckopocTn U 45% Ha bonee
BbICOKMX CKOpOCTAX OT 06wmx notepsb JINPA. OA4HMM M3 MHOMMX NapamMeTpoB, BAMAIOWMX Ha NoTepu
OT CONPOTUB/IEHUA BO34yXa, ABNAETCA reomeTpua nasa cratopa. lNpuseaeHo nccneposaHne
Pa3/INYHbIX KOHCTPYKLMI Na30B CTaTOpa C Le/Ibio YMEHbLUEHUA NOTEPb OT CONPOTUBNEHNA BO34yXa C
MOMOLLbIO BbIMUCANTENBHOTO FTMAPOANHAMUYECKOTO aHaM3a. Kpome Toro, nposogAaTca
aKcnepmmeHTanbHble ncnbitaHua JINP anAa nposepKku pesyabTaToB MoLeIMpPOBaHUA.
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8 DengZ., Zhang W., Wang L., Wang Y., Zhou W., Zhao J., Lu K., Guo J., Zhang W., Zhou X., Wang
S., Ma Q., Floegel-Delor U., Werfel F. N.



BbICOKOCKOPOCTHAA UcnbiTaTeNbHAA NaaTopma AN BbICOKOTEMMNEPATYPHOro CBEPXNPOBOAALLENO
marHutHoro noageca. A High-Speed Running Test Platform for High-Temperature Superconducting
Maglev. IEEE Trans. Appl. Supercond.. 2022. 32, N 4, c. 1-5. AHrA.

MNoBblWweHne CKOPOCTU - NEPCMNEKTUBHAA Lie/b Kee3HO40POXKHOro TPAHCMNOopPTa, @ MarHUTHaA
nesuTauma (Marnes) ABNAETCA BaXKHbIM HanpaBJeHUEM Pa3BUTUA KeNe3HOA0POXKHOro TpaHcnopTa B
byaywem. BoicokoTemnepatypHas ceepxnposogawas (BTCM) marnes umeeT noTeHuMan gns
BbICOKOCKOPOCTHOIO NPUMEHEHUSA M3-3a OTCYTCTBUA TPEHUA, CAaMOCTabmuamsaumm n oTcyTCcTBuMA
COB6CTBEHHOIrO MarHUTHOrO CONPOTUBNEHUA B NPAMOM HanpasaeHuu. Ho npu atom BTCI cuctema Ha
MarHMTHOM NOZBECE MOXKET CTONKHYTbCA C HOBbIMM Npobiiemamum Npu paboTe Ha BbICOKOM CKOPOCTU.
MoaTomy He06X0AMMO MCCNenoBaTh AMHAMUYECKN OTKAMK BTCI marsieB Ha BbICOKOM CKOPOCTH.
Ba*KHbIM MeTO40M UCCAEL0BAHUA ABAAETCA CO34aHNE UCMbITAaTENbHOM NAATPOPMbI 417 NIMEPEHUA
OTKAMKa cuctembl BTCI marnes B AMHAMMYECKNX perknMmax. Mcnonb3ya 3TOT MeTo4, MOXKHO NOAYYUTb
H6onee TouHble pe3ynbTaTbl UCMbITAaHUIA, BAM3KKME K peanbHOMY npumeHeHuto BTCIM marnes.
MpeacTaB/ieHa BbICOKOCKOPOCTHAsA uUcnbiTaTenbHasa naatpopma BTCIM marnes 8 KOro-3anagHom
yHuBepcuTeTe Li3AoTyH. [puBeaeHbl TakXKe npeaBapuTebHble pe3yabTaTbl CTAaTUHECKUX U
BbICOKOCKOPOCTHbIX UCMbITaHUIN Ha pa3paboTaHHOM naaTtdopme.
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9 Ai Liwang, Zhang Guomin, Xu Xiaozhuo, Feng Haichao, Cao Wenping

AHaNM3 1 UCNbITaHMA CBEPXNPOBOAALLETO MOrPYKHOIO KPMOFEHHOTO *KUAKOCTHOIO Hacoca Ha
marHMTHom noggece. Analysis and testing of a superconducting maglev submersible cryogenic liquid
pump. IET Elec. Power Appl.. 2022. 16, N 4, c. 498-510. AHrn.

UccneayeTtca cBepXnpoBOAALLNM NOTPYHKHOM KPUOTEHHbIN XUAKOCTHbIM Hacoc (KHH) Ha marHuTHoOMm
noJBece, NCNOJIb3YHOLMIN CBEPXNPOBOAALLINIA MAarHUTHbIM noawmnnHuk (CMM). NpeanorxkeHa HoBasn
CTPYKTYpa CamMOyCTOMYMBOCTU BbICOKOTEMMNEPATYPHOM CBEPXMPOBOAALLEN MATHUTHON IEBUTALMM U
KOMMaKTHasA KOHCTPYKUMA AMCKOBOro MOTOpP-Hacoca. POTop akcManbHOro ANCKOBOrO ABUratens
CoefiMHEH C LeHTpOoberKHOM Kpblib4aTKOM, 06pas3ys Kpbl/ib4aTKy-poOTOP Npeanaraemoro
csepxnposoaauero KXKH. MNpu nogaepskke cuctembl CMIT KpblabyaTKa-poTop BpallaeTca 6es TpeHus
€ camocTabunmsaumein B KayectTse NoaBecHoro potopa. Cnuctema CMI BKkAtoyaeT B ceba CMI
pagManbHOro TMNa, BCNOMOraTeibHbI NOALWUMHUK C MOCTOAHHBIMW MarHUTaMu U
3/IEKTPOMArHUTHbIN NOALWMMHUK, COCTOALWMIN U3 cTaTopa M POTOPa AUCKOBOrO ABUraTens.
TeopeTnyecKkme pacyeTbl M IKCNEPUMEHTAIbHbIE U3MEPEHMA BbIMNOAHAOTCA A1 UCCe0BAHMUA
XapaKTePUCTUK OCEBOM M paananbHomn cunbl neBuTtaumnm cuctemol CMI. TakKe co3gaeTcs U
aHaNM3MpyeTcs KMHETUYEeCKasa MoLeNb NOABECHOIo poTopa gnsa obecneveHnsa 6anaHca cua u
CTabunbHOM NneBuTaLmn. M3rotoBaeH onbiTHbIA 06paseL, Hacoca U CNPOEKTUPOBAHA
3KCNepUMEHTaibHaA YCTAaHOBKa 414 Nepeaaym X1MAKOro a3oTa C Lesiblo npoBepKu. MNposeaeHsl
3KCnepMmeHTaNbHbIe UCMbITAHWA NO HAaMOPY M Pacxoay a30Ta HAcoca, AEMOHCTpUpYoLWme

3¢ dEKTMBHOCTb Npeaaraemoro CBeEpXnpoBOAALLErO NOTPYKHOFO MAarHUTONEBUTALMOHHOTO
ycTtpoiictBa KHKH.
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10 Hong Wei, Xin Ying, Wang Changqi, Li Wenxin

CnnoBoii aHann3 06beMHOro BbICOKOTEMNEPATYPHOrO CBEPXMPOBOAHNKA B 0OpPaTHOM MAarHUTHOM
none. Force analysis of HTS bulk in a reversed magnetic field. Supercond. Sci. and Technol.. 2021. 34,
N 5, c. 055005. AHrn.

In the study of high temperature superconducting maglev, the analysis of the forces acted on a high
temperature superconductor (HTS) bulk is a basic issue, which can directly reflect the levitation and
guidance performances of an HTS maglev system. In previous studies, the electromagnetic guideway
was verified to be an alternative guideway type for HTS maglev. Recently, the authors carried out
experimental and simulation work to investigate how a field cooled HTS bulk to interact with a
reversed magnetic field. An E-type electromagnet is used to generate the required magnetic field.
During the field reversing, forces acted on the HTS bulk were measured with a 3D force measuring
system. In this paper, the forces on an HTS bulk in a reversed magnetic field are analyzed according
to the experimental data and the results of finite element simulation. The magnetized status of a field
cooled HTS bulk in a reversed magnetic field is discussed with a two region supposition. The
influences of a reversed magnetic field on HTS maglev are summarized. These results may be of great
significance not only for further study of HTS maglev, but also for some other applications, such as
superconducting magnetic bearing and superconducting magnetic shielding.
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11 Li H., Deng Z., Huang H., Liao H., Yuan Y., Zhang W.

JKcnepuMeHTbl U MOAEIMPOBAHNE BTOPUYHOM CUCTEMbI NOABECA ANA YNYYLEHUA ANHAMUNYECKUX
XapakTepuctuk BTCIN marHntHoM nesutaumun. Experiments and simulations of the secondary
suspension system to improve the dynamic characteristics of HTS maglev. IEEE Trans. Appl.
Supercond.. 2021. 31, N 6, c. 1-8. AHrn.

High temperature superconducting (HTS) magnetic levitation (maglev) has the potential as a high-
speed passenger transportation mode owing to its passive stabilization. This group is constructing a
1500 m-long HTS maglev high speed test line. As a kind of passenger transport, safety and comfort
are primary factors for its operation quality. However, the weak damping in HTS maglev system is not
enough to suppress the vibration. As a preliminary study of the test line, this article investigates an
additional suspension system aiming to improve the dynamic characteristics of HTS maglev through
experiments and simulation. The authors first built an HTS maglev model vehicle composed of a
levitation frame and a car body. The dynamic responses were tested based on a dynamic
measurement system. Second, a dynamic model of this kind of maglev device was established and
the influence of suspension parameters on its vibration performance is analyzed theoretically. Third,



this suspension system was applied to an HTS maglev engineering prototype through numerical
simulations. Experimental and simulation results manifested that the suspension system can
effectively reduce the vibration, especially with high frequencies. This article provides a reference for
the design of HTS maglev vehicles
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12 Abdioglu M., Ozturk K., Ekici M., Savaskan B., Celik S., Cansiz A.

MpoeKTMpoBaHME N SKCNEPUMEHTAIbHbIE UCCIEA0BaHNA CBEPXNPOBOAALLMX CUCTEM MArHUTHOTO
noAseca B KOHPUTrypauum MHOronoBepxXHOCTHbIM BTCM-06bl4yHan HanpaBAAoLWan C NOCTOAHHbIM
marHmTom. Design and experimental studies on superconducting maglev systems with multisurface
HTS-PMG arrangements. IEEE Trans. Appl. Supercond.. 2021. 31, N 6, c. 1-7. AHra.

The authors have designed and constructed a new multisurface (MS) high temperature
superconductor (HTS) Maglev measurement system to investigate the enhancement of magnetic
force properties of Maglev systems via MS HTS configurations above conventional permanent
magnetic guideway (PMG). The authors have investigated both the static force and stiffness behavior
and dynamic response characteristics of these MS HTS-PMG arrangements in different field cooling
heights (FCHs). Optimum cooling height is determined as FCH 20-30 for both six- and four-HTS
configurations. The maximum levitation force values of HTS-PMG arrangement with six-HTS were
obtained bigger than that of four-HTS in the unit cryostat volume of MS arrangement, indicating that
the HTSs at the bottom side of the cryostat make contribution to the loading capacity of Maglev
systems. In the present article, it is observed that the magnetic flux density of bottom surface in
addition to upper surface of the PMG can make a contribution to loading performance, vertical and
lateral stability of Maglev systemes. It is thought that the designed measurement facility and results of
this study will be beneficial to increase the magnetic flux density in the unit volume via MS HTS-PMG
arrangements for future design and construction of the HTS Maglev systems
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13 Chen D., Li X.-F., Huang X., Sheng J., Wu W., Hong Z,, Jin Z., Ma H., Zhao T.

MpuMmeHeHWe MmeToaa KOHEYHbIX 31eMEHTOB A1 OLEHKM CUNOBbIX XapaKTePUCTUK
BbICOKOTEMMEPATYPHOWN CBEPXMNPOBOAALLEN 3/TIEKTPOANHAMMUYECKOM CUCTEMbI MAarHUTHOW IeBUTALMUMU
¢ HynesbIM notokom. An FEM model for evaluation of force performance of high-temperature
superconducting null-flux electrodynamic maglev system. IEEE Trans. Appl. Supercond.. 2021.31, N 7,
C. 1-6. AHrn.

The high-temperature superconducting (HTS) null-flux electrodynamic suspension (EDS) system is one
of the most promising solutions for high-speed transportation. In this article, a 3-D model based on



the finite-element method (FEM) is established to solve the electromagnetic forces in the HTS null-
flux EDS system with the commercial software COMSOL Multiphysics. The current induced in the null-
flux coils and the forces on the HTS magnets were studied and compared with the results from the
dynamic circuit model. The two models agree with each other with a difference of less than 6%. The
FEM model can deal with 3-D geometries, allowing the analysis of complex situations, such as the
eddy current in the cryostat walls. Furthermore, the model can be readily extended to solve coupled
problems, including the heat and mechanical behaviors of the HTS magnets and/or the null-flux coils,
which are engineering concerns in real applications
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14 Ozturk K., Badia-Majos A., Abdioglu M., Dilek D. B., Gedikli H.

JKCNepMMeHTaNbHOE U YUCNEHHOE UCCNea0BaHME NAaPAMETPOB CUbl IeBUTALMKN HOBOM
MHOrONOBEPXHOCTHON MarHUTHOM cHO0pKKM Xanbaxa BbICOKOTEMMNEPATYPHbIN CBEPXMNPOBOAHMUK-
HanpaBAAOLLAsA C NOCTOAHHBIM MAarHUTOM 419 CBEPXMNPOBOAALLEN CUCTEMbI MAarHUTHOW NEBUTALMUMN.
Experimental and numerical investigation of levitation force parameters of novel multisurface
Halbach HTS-PMG arrangement for superconducting maglev system. IEEE Trans. Appl. Supercond..
2021.31,N 7, c. 1-12. AHrn.

The authors have designed multisurface Halbach high temperature superconductor-permanent
magnetic guideway (HTS-PMG) arrangements for magnetically levitated transportation (Maglev) and
investigated the static force parameters in addition to the dynamic response characteristics. Three
different Halbach HTS-PMG arrangements were used with multisurface (6 HTS, 4 HTS) and single
surface (2 HTS) configurations and static and dynamic measurements were carried out in three
different field cooling heights (FCHs). The bigger vertical loading capacity and wider loading gap were
obtained with multisurface Halbach HTS-PMG arrangements. In addition, nearly four times bigger
guidance force values of multisurface arrangements than that of single surface one indicates that the
side HTSs in multisurface arrangements make a significant contribution to the guidance force and
thus lateral movement stability of Maglev systems. Both the vertical and lateral dynamic stiffness
values increased with decreasing FCH and it can be also said that the dynamic stiffness properties of
Maglev systems can be enhanced especially in lateral direction by using the multisurface Halbach
HTS-PMG arrangements. Understanding of these experimental observations is supported by
dedicated theoretical modelling through a 2-D approximation of the system. The authors show that
by using a single material parameter (the critical current density Jc) for the whole superconducting
set, one may satisfactorily predict the complete series of experiments. The static and dynamic
parameters obtained from this study and the results of dedicated theoretical modeling for single-
surface and multisurface HTS-PMG arrangements are thought to be helpful for the researchers
working on static and dynamic performances of HTS Maglev systems
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15 Huang Chenguang, Zhang Tianyu, Song Zengyu

MopgenupoBaHue Bubpaunin n apeida, BbiaBaHHbIX GaKTOPaMM OKPYrKatoLLen cpesbl, B
CBEPXNPOBOAALLEN MArHUTHON NOABECKE C TEPMO3IEKTPOMArHUTHbIM B3anmogaerictemem.. Modeling
of vibration and drift behaviors triggered by environmental factors in a superconducting maglev with
thermal-electromagnetic interaction. J. Low Temp. Phys.. 2021. 204, N 3-4, c. 129-142. AHrA.

During the operation of a high-temperature superconducting maglev system, external factors, such as
crosswind, rain and earthquake, will cause some changes in the levitation and guidance forces and
even an undesirable modification of the levitation point. The dynamic behavior is, thus, essential for
the maglev and must be well understood. According to Newton's second law, the thermal diffusion
equation, Maxwell's equations and a nonlinear power-law constitutive relation, a 2D thermal-
electromagnetic coupling model is built to study the dynamics of an actual superconducting maglev
under environmental loads. It is assumed that after a zero-field-cooled bulk superconductor slowly
descends to a working height above a permanent-magnet guideway, its dynamic motion will be
triggered by external disturbance or excitation. The influences of the amplitude and frequency of
periodic external disturbance exerted on the guideway, and the magnitude and direction of external
excitation applied on the superconductor on the vibration characteristics, including the drift
phenomenon occurring in both vertical and lateral directions and temperature evolution, are fully
analyzed. Moreover, the resonance phenomenon induced by these external factors is predicted,
tending to aggravate the local temperature rise and levitation drift
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16 Zhong Zhuoyan, Wei Wu, Wang Longbiao, Li Xiao-Fen, Li Zhuyong, Hong Zhiyong, Jin Zhijian

MccnepoBaHue HaBeaeHHOIO TOKa B 3aMKHYTbIX BTCI-marHmtax B nepemeHHbIX NoAAX:
MoAennpoBaHue 1 akcnepumeHT. Study of induced current in closed HTS magnets under ac fields:
Simulation and experiment. J. Supercond. and Novel Magn.. 2021. 34, N 11, c. 2809-2819. AHrn.

High temperature superconducting (HTS) magnets usually work in closed-loop mode to generate a
stable magnetic field by carrying persistent currents, such as Maglev trains, machines and some
projects of magnetic resonance imaging. In these applications, the HTS magnets can usually be
operated under external AC fields that possibly come from harmonic fields and electromagnetic
vibration. Thereby, AC current is induced and circulating in the closed-loop HTS coil. However, a
systematic study of the effect of induced current on the electromagnetic properties, especially the
current decay/demagnetization of HTS magnets, has not been performed. In this work,
experimentally, the measurement of the shielding factor indicates that the HTS magnet is capable of
carrying induced AC current with an amplitude as large as its self-field critical current. In addition, the
instantaneous current in HTS magnets (including the original direct current and induced current)
under axial AC fields are measured, showing that a larger induced current would lead to quicker
demagnetization. Numerically, a distinct simulation model for closed-loop HTS coil is established
based on the H-formulation. Good agreement is found between the simulation and experimental
results of the waveform of induced current, but less consistency is observed for the decay curves of



direct current. Based on the numerical and experimental results, the physical mechanism of induced
current on accelerating the current decay of HTS magnets is studied, i.e., a net flux motion is induced
across an AC cycle in the region flowing direct current, leading to the generation of a net DC electric

field.
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17 Cai Feinan, Qi Xinyuan, Zhao Lifeng, Zhou Dajin, Cheng Cuihua, Zhang Yong, Zhao Yong

XapaKTepuUCTUKM ANHAMMUYECKOTO MarHUTHOIO CONPOTUBAEHUA BbICOKOTEMMNEPATYPHOIO
CBEPXMNPOBOAALLErO NPOTOTUMNA TPAHCMOPTHOrO CPEACTBA HA MarHUTHOM NOZBECKE B YC/IOBUAX
bNYKTYMpylowero BHelHero marHutHoro nons. Dynamic magnetic resistance characteristics of high-
Tc superconducting maglev prototype vehicle under fluctuating external magnetic field. J. Supercond.
and Novel Magn.. 2021. 34, N 11, c. 2743-2752. AHrA.

Previous work has studied the magnetic resistance (Fmr) of high-temperature superconducting (HTS)
maglev vehicles operating at a speed lower than 40 km/h, but the characteristics of Fmr at higher
operation speeds are still unclear. Based on the high-speed rotating simulation platform, this paper
studies the dynamic magnetic resistance of maglev vehicle at a speed up to 250 km/h. By stacking
silicon steel sheets on a circular permanent magnet guideway (PMG) to form a periodically
fluctuating external magnetic field, the characteristics of the influence of strong magnetic field
fluctuations on the magnetic resistance of the maglev vehicle under high-speed movement are
obtained. The transient magnetic resistance of the HTS maglev system oscillates with time. The
oscillation amplitude increases approximately linearly with the operating speed and is closely related
to the initial magnetization state of the HTS superconductor. Due to the asymmetry of the oscillation,
there is a net average magnetic resistance, whose value increases linearly with the speed, and the
rate of change is dominated by the initial magnetization state of the superconductor. The oscillating
characteristics of transient magnetic resistance make the net average magnetic resistance much
smaller than the magnetic levitation force. The frequency spectrum of magnetic resistance oscillation
shows two characteristic frequencies of 5.3 Hz and 53 Hz, and they are independent of the driving
frequency.
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18 Huan Huang, Deng Zigang, Xu Zhang, Cheng Yanxing, Ye Hong, Li Haitao

YncneHHoe moaenmpoBaHue n naAeHTUPUKauma napameTpos AMHAMUYECKOM CUAbI MarHUTHOM BTCI
NeBUTALMMU C MTMHHUHIOM ANA UHXKeHepHbIX npunoxeHuit. Numerical simulation and parameter
identification of dynamic levitation force of HTS pinning maglev for engineering application. J.
Supercond. and Novel Magn.. 2021. 34, N 11, c. 2753-2760. AHrn.



High-temperature superconducting (HTS) magnetic levitation (maglev) has the potential to be a high-
speed transportation mode owing to its passive stabilization. The interaction between the vehicle
and the track is an important issue in vehicle dynamics, especially for the engineering application.
This paper investigates the relationship between the levitation force and motion displacement and
velocity of the engineering prototype by numerical simulation and parameter identification method.
Firstly, an electro-magnetic-thermo coupled finite element (FE) model is established to simulate the
guasi-static levitation force of an HTS model vehicle. The simulation parameters are obtained by
comparing them with the experimental data. Secondly, a motion equation is coupled with the FE
model to establish an electro-magnetic-thermo-mechanical coupled dynamic model for the vibration
process of the model vehicle. This dynamic FE model is also verified by experimental data. Thirdly,
the dynamic model is applied to simulate the vibration process of an engineering prototype. Finally, a
mathematical model of dynamic levitation force is established by combining this dynamic FE model
with a parameter identification method. The mathematical model provides support for the research
of vehicle-track coupled dynamics of engineering vehicles.
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19 Zhang Yan, Xin Ying, Hong Wei, Li Ning, Xing Yuying

CpaBHuUTeNbHOE nccnepoBaHue E-obpasHoii M Beepoobpa3HOM 31EKTPOMArHUTHOM HanpasAaatowen
ana BTCI cuctembl marHuTHOM nesutaumnn. Comparative study between E-shaped and fan-shaped
electromagnetic guideway for HTS maglev. Physica. C. 2021. 590, c. 1353953. AHra.

Permanent magnet guideway (PMG) has commonly been used for HTS maglev system so far. In some
previous studies, electromagnetic guideway (EMG) was proved to have some advantages in practical
HTS maglev construction. EMGs with different geometries produce different magnetic field
distributions and have different operation performances in HTS maglev system. In this study,
comparative experiments of E-shaped and Fan-shaped EMG prototypes have been conducted under
the same condition of vertical direction component of magnetic flux density (Bz), power
consumption, and total magnetic potential (F). The experimental results were compared and
discussed, and a 2D finite element simulation model was used to explain and analyze the
experimental phenomenon more deeply under condition of the same F. These results may be helpful
for further development of EMG for HTS maglev applications and explaining the regularities of
levitation and guidance force in principle.
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20 Cheng Yanxing, Zheng Jun, Huang Huan, Deng Zigang

PeKoHCTpyMpoBaHHasA TPeXMepHan 31eKTpomarHuTHaa mogens BTCM-o6bema ¢ yueTom
NPOCTPAHCTBEHHOW HEOAHOPOAHOCTHM JC U ee peanms3aums B cucteme obbegmHeHMa o06bemos. A



reconstructed three-dimensional HTS bulk electromagnetic model considering Jc spatial
inhomogeneity and its implementation in a bulks' combination system. Supercond. Sci. and Technol..
2021.34,N 12, c. 125017. AHrn.

High-temperature superconducting (HTS) bulks in HTS Maglev systems are always arrayed in a
combination to make full use of the applied magnetic field of the permanent magnet guideway
(PMG). An excellent combination scheme improves the overall levitation and guidance performance
significantly. In this paper, a three-dimensional (3D) electromagnetic model of the real HTS-PMG
maglev system with an HTS bulk array was established. This model comprehensively expresses the
influence of various factors on the E-J relationship and the 3D spatial distribution of Jc, including
internal factors such as the inhomogeneity and anisotropy of electromagnetic characteristics, as well
as external factors such as applied magnetic field and working temperature. A ternary function was
proposed to describe the uneven distribution of Jc caused by the bulk's growth process, which is an
interesting phenomenological modeling attempt. In the simulations of the bulks' combinations,
perfect magnetic conductor boundary conditions were applied on the contact surface to simulate
two bulks touching each other. Besides, the research target includes reproducing the shapes, the
orientations, and the combination scheme of HTS bulks in the real PMG magnetic field. The
calculation results of levitation force of the cylindrical bulk under different spatial orientations above
the PMG were compared with the experimental results, through which the accuracy of the model
was verified. On this basis, the influence of the magnetic field generated by the superconducting
current on the nearby bulk was further explored. It was found that this magnetic field has a small
contribution to the total levitation force and a relatively obvious influence on the guidance force.
When the lateral displacement is large, such as 5 mm, the magnetic field generated by the
superconducting current slightly increases the total guidance force stiffness. According to more
simulated conditions, some optimization strategies on bulk combinations were proposed. This work
provides not only a 3D descriptive model for fitting the real multi-bulk-combination maglev scenarios
but also some optimization strategies for the HTS maglev transportation applications.
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21 Zhang Kaiyang, Xu Fengqiu, Xu Xianze

MNMoe3a Ha marHUTHOM noaywke. Observer-based fast nonlinear MPC for multi-DOF maglev positioning
system: Theory and experiment. Contr. Eng. Pract.. 2021. 114, c. 104860. AHrn.

MpeacTaBieHbl METOAMKA U CXEMA HEIMHEMHOTO NPOrHO3MPYEMOTO KOHTPO/IA CUCTEMDI
NO3MLUMOHNPOBAHMA NOe34a Ha MarHUTHOM noayLwkKe, obecneymBatowme yaydweHne HecTabunbHbIX
CBOMCTB 1 3G EKTUBHOCTb KOHTPOA CUCTEM NO3ULUOHMPOBaHUA. [IpegnoKeHHana cxema MoxKeT
CNYXUTb Nocobmnem npm aHannse paboTocnocobHOCTM CUCTEM NO3ULMOHUPOBAHNA NPOMbILLIEHHbIX
YCTPOWCTB C BbICTPON AUHAMMUKOMN.
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22 OuT.,, HuC,ZhuY., Zhang M., Zhu L.

NHTennekTyanbHoe ynpaBneHne ABUKEHNEM NOABUKHOIO COCTaBa HA MarHMTHOMM nozBece.
Intelligent Feedforward Compensation Motion Control of Maglev Planar Motor With Precise
Reference Modification Prediction. IEEE Trans. Ind. Electron.. 2021. 68, N 9, c. 7768-7777. AHrn.

MpoBeAeHHble CPaBHUTE/NbHbIE IKCNEPUMEHTa/IbHble UCCNea0BaHWe noaTBepanan 3GpPeKTUBHOCTb
CNocobHOCTU NPOrHO3MPOBAHMA U3MEHEHMNI U NPOAEMOHCTPMPOBAAM OT/IMYHbIE MOKA3aTAN
OTCNEXUBAHUA Npegnaraemomn cTpaTermm ynpasnaeHus. lNpegnaraemasn cTpaterusa He ToNbKo
obecneymBaeT NOCTOSAHHbIA KOHTPO/Ib, HO U He TpebyeT ANUTENbHbIX MOBTOPEHUN, YTO ABNAETCA
LEHHbIM 418 NPOMbILLIEHHbIX MPUIOXKEHWIA.
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23 Xia W., Zeng J., Dou F., Long Z.

MeToz 06beANHEHNA TEOPETUYECKOrO PacyeTa C YUCIEHHBIM MOLENMPOBAHNEM A/1A aHANN3a
BAMAHUA NApPaMeTPOB Ha cuctemy TpaHCNOPTHOE CPeaCcTBO HA MarHUTHOM noasece - MocTt. Method
of Combining Theoretical Calculation With Numerical Simulation for Analyzing Effects of Parameters
on the Maglev Vehicle-Bridge System. IEEE Trans. Veh. Technol.. 2021. 70, N 3, c. 2250-2257. AHra.

Obpaluaetca BHUMaHWE Ha TO, YTO AMHAMMUYECKOE B3aUMOAENCTBME TPAHCMOPTHbIX CPEACTB/MOCTOB
ABNIAETCA BAaXKHOM YacTbto 061aCTV UCCNe0BaHMIA 31EKTPOMArHMTHOMO Noageca noesza.
Mpepgnaraetca ObICTPbIM U TOYHBIN METOA aHaIM3a CUCTEMbI TPAHCMOPTHOIO CPEACTBA HA MarHUTHOM
noAsece U MOCTa A1A aHaAN3a BAMAHMA MOCTa M KOHTPO/INEPa Ha AMHAMMKY CUCTEMbI HA MarHUTHOM
nopBece. YCTaHaBANBAETCA CUCTEMA IKCNEPUMEHTA/IbHBIX UCMbITAaHUI Ha BUBPALMIO, U UCMbITaHME Ha
BMBpPALMIO MOCTa TPAHCMOPTHOIO CPeACcTBa Ha MarHUTHOM NOZABece NPOBEPSAETCA NO CXeme
MCNbITaHUI, M NPUBOSATCA AAHHbIE O Pe3ynbTaTax IKCNnepumeHTa.
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24 YBennyeHne pacxofoB Ha ctpouTenbctBo Marnes. Costs for JR Central's Chuo maglev soar
due to challenging construction. Int. Railway J.. 2021. 61, N 6, c. 8. AHra.

LleHTpanbHaa ANOHCKAA Ke/e3HO40POXKHaA KOMMNAHMA NOATBEPANNA YBENYEeHMe 3aTPTaT Ha
CTPOMTENBLCTBO A0POrN HA MAarHUTHOW NOAYLIKE C LEeNbio NPOTUBOLENCTBUA 3EMNETPACEHNAM
coopyxeHui Tioo CuHKaceH coctasuT 1,5 TpaH nen (13,7 mapa. aonnapos CLUA) c yyeTom obuiei
CTOMMOCTM paboT Ha y4acTKke 286 KM Tokmo-Haros go 7,04 TpaH neH no npoekTy. KomnaHuA 3assnset
0 HEOHXO0AMMOCTM NepecMmoTpeTb NaaH GUHAHCMPOBAHUA CTPOUTENLCTBA U PALMOHANBHOTO
ynpaBneHnsa npoekTamu. NoguyepKMBaETCA HECKONbKO KOHKPETHbIX GaKTOPOB yBE/NINYEHUSA 3aTPaT,



CNOXKHble CTpoUTeNbHble PaboTbl HA KOHEYHbIX CTaHUMAX CMHarasa n Haros, KotTopble NpuMBenu K
yBenundeHuto 3atpat Ha 500 mapa. neH. leonornyeckue HeonpeaeneHHOCTU, CBA3AHHbIE C
nposeAeHNEeM OTKPbITbIX 3eMAAHbIX PaboT, HE0BXOANMMbIX MOA COOPYKEHUAMM, a TaKXKE HEKOTOpPbIe
OrpaHMYeHUA, BbI3BaHHbIE "y3KMMUM MeCcTaMn" Ha CTaHLMAX, CTaIM O4YEBUAHbI, YTO NPUBENO K
yBenuyeHuto broaxeTa. YeenmyeHme ctroumoct Ha 300 mapa. neH no3soant obecneyunTtb
6e30nacHOCTb NNOLWAAO0K ANA YAANEHUA TPYHTA U3 TYHHENEeN, YTO 3HAaUYUTENbHO 3aTpyaHAETCA
ropoACKMMHU YCIOBUAMU. KpOMme 3TOro, OXKMAaeTca yBeanyeHne pacxo0B Ha TPaHCNOPTUPOBKY U
npMem oTXxoA0B, 0COOEHHO B rOpHbIX paioHax. YuyacTtok anHum CuHoraBa-Haros nnaHupyetca
OTKpbITb B 2027 roay.
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25 Bo3obHoBAsOTCA paboTbl N0 CO34aHMIO NyTeN ANnA UCnbITaHMK noesga maglev. German
maglev test track set for revival?. Int. Railway J.. 2021. 61, N 5, c. 11. AHra.

Komnanwusa Industrial Plant Operating Company (IABG), oTBeuatowlas 3a NpeKHMEe UcCrnbiTaTe/IbHble
nyt Transrapid Emsland okono Hac. n. Lathen, Ha ceBepo-3anaae NepmaHun, nHbopmuposana
mecTHble CMW o Tom, 4To KomnaHma CRRC obpaTuaack K Hen ¢ npeanoXKeHMemM K MOBTOPHOMY
OTKPbITUIO YKA3aHHbIX NyTeln ANA NpoBeAEeHUA Ha HUX UCNbITAHWI HOBbIX N0e340B maglev kKomnaHum
CRRC. [laHHaA K1TalCKas KOMNaHUA npoaoKkana pa3paboTky TexHonornn German Transrapid no
nueHsum ot KomnaHum Thyssen-Krupp, n ee nocneaHuin cosganHbliii noesn maglev cepum 600 6yaet
3KCMNYaTMPOBATLCA Ha NAAHUPYyEeMOM MapLupyTe AnnHoi 400 km ctoumocTbio 14,1 mapg gonn. CLUA
mexay kutanckmumu rr. WaHxa n Ningbo. nnHa yKasaHHbIX UCMbITaTebHbIX NyTel cocTaBuT 31 Km.
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26 Circosta Salvatore, Galluzzi Renato, Amati Nicola, Tonoli Andrea, Bonfitto Angelo, Lembke
Torbjorn A., Kertesz Milan

MaccuBHanA cTabunmnsaums ¢ HECKOJIbKMMM CTeNneHAMM cBOHOAbl CBEPXCKOPOCTHbIX TPAHCMOPTHbIX
CpeAcTB Ha MarHUTHOM noagece. Passive multi-degree-of-freedom stabilization of ultra-high-speed
Maglev vehicles. Trans. ASME. J. Vibr. and Acoust.. 2021. 143, N 6, c. 061003/1-061003/13. AHrA.

PaccmaTtpuBaeTca nonHaa ctabunmsauma ymeHbLIEHHOro TPAHCMOPTHOMO CPeACTBA, B KOTOPOM
NneBUTaLMA U HaBeaeHMe 06ecneynBaroTCA INEKTPOANHAMUYECKMMU cpeacTBamu. MNpepnaraerca
MEeTOoA0/10rMA NPOEKTUPOBAHMA, B KOTOPOM cTeneHb cBOboAbl CTabMAN3NPYETCA 3a cHET
COOTBETCTBYIOLLErO BBEAEHMA BTOPUYHbIX 3/1€EMEHTOB NOABECKM. KOHCTPYKLMA BTOPUYHON NOABECKU
M CUCTEMbI HaBeEeHMA AOCTUIAaeTCA 3a CHeT ONTUMM3ALUN YCTONYMBOCTU U ANHAMUYECKUX
XapaKTepUCTUK.

Pybpwukun: 73.29.41; 733.29.41.17.23
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27 Gilliam Manfred, Fischer Andre



CKopOCTHas cuctema ANA ropoaCcKOro NaccaXkMpCeKoro TpaHcnopTa. Personentransportsystem TSB auf
Commercial-off-the-Shelf-Systemen von Hima. Signal + Draht. 2021. 113, N 11, c. 15-19. MAPA/.
HeM., aHr.

dupma Max Bogl (TfepmaHua) nonaraetcsa Ha rotoBble Kommepyeckue cuctembl (COTS) OT KomnaHum
HIMA ansa cuctembl naccaxkKMpCcKkux nepeso3ok TSB. TSB npegHasHayeH AN ropoaCcKUX NaccaxKmMpCKnx
nepeBO30K Ha paccTosiHMe OT 0AHOro A0 50 KM M OCHOBAH HA TEXHOJIOTMKW NOE3408 HA MAarHUTHOWM
nogyuwke (cokpaweHHo Maglev: Magnetic Levitation). TSB pa3paboTaH Kak aBTOMaTU3NpPOBaHHas
CUCTEMA MACCAXKMPCKUX NepeBO30K 6e3 BoAUTENA C aCUHXPOHHbIM IMHENHBIM MPUBOAOM C KOPOTKMM
cTaTopom. ITO 03HayaeT, yTo B TSB, B oT/iMuMe OT Bosiee cTapbix CUCTEM, TaKUX Kak Transrapid,
AKTMBHaA 4YacCTb CUCTEMbI YCTaHAB/IMBAETCA B TPAHCMOPTHOM CpeAcTBe, a He Ha NyTU. OH COCTOUT U3
CUCTEMbI 3/IEKTPOMArHUTHOM NEBUTALUN C KOMOUHNPOBAHHOW HeCyLLLEet U HanpaBAAoLLEN
bYHKUMAMMK, KOTOPbIE BMECTE C ABYMA Uan bonee NpuBoAHbIMWU CEKLMAMM 06pa3yIoT Lienoe
TpaHCNopTHOe cpeacTBo. B o4HOM OTCeKe TPaHCNOPTHOrO CpeacTBa MOXKeT nepeBo3nTbea Ao 127
yenosek. B oTanyme ot noes3foB Ha MarHUTHOM NOABECKE, KOTOPble MCMNONb3YIOTCA HA AOBO/IbHO
HU3KMX CKOPOCTAX - HAaNpUmep, B adponopTax - MaKCMMabHaA CKOPOCTb TSB 3HauMTeNbHO Bbilwe U
cocTtasnseT Ao 150 Km/4, 4To NpeabABAAET 3HaUUTeIbHO boee BbICOKME TPeBOBAHMA K TEXHUKE
6e3onacHoOCTW.
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HennHelHbIM afanTUBHbIN PEryaaTop C HeNMHENHbIM HabaogaTenem ckopoctn obecneynsaeT
ynpassieHne 6e3 nsmepeHma CKopocTu. Ero aganTuBHbIE XapaKTEPUCTUKM KOMMEHCUPYIOT BCe
napameTpuyeckne HeonpeaeneHHOCTU BO BpeMSA ynpasBaeHMA NPOLLECCOM, NO3TOMY ynpasaeHue
CUCTEMOW MarHUTHOM NEBUTALLMM MOXKHO peann3oBaTb 6e3 3HaHWA NapameTPoB cUCTeMbI. M3-3a
HbICTPOM CXOAMMOCTM NOCTPOEHHOro HabAaTeNna U Npasua aganTaumm NPeanoXKeHHbI MeToz,
ynpassieHna obecrneynBaeT syyllee KayecTBo, YeM Apyrue 4acTo npumeHsemble pobacTHble U
aflanTUBHbIE PErynaTopbl
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AKCMaNbHO-KPYroBas MarHUTHAA NeBUTALMA: TPEXMEPHOE U3MEPEHME NIOTHOCTU U NOAXOL K
manunynsaumnmn. Axial-Circular Magnetic Levitation: A Three-Dimensional Density Measurement and
Manipulation Approach. Anal. Chem.. 2020. 92, N 10, c. 6925-6931. AHrA.



MarHuTtHan nesutauma (Maglev) - mHoroobeulatowas TeEXHONOrMA AN aHaNM3a Ha OCHOBE
NAOTHOCTU N MaHUNY/IMPOBAHUA AMAMArHUTHbIMU 06 bEKTAaMM Pa3NUUYHbIX PU3MUYECKUX opMm.
OfgHaKo 04HMM M3 OCHOBHbIX He4oCTaTKoB Maglev ABnAeTCA To, YTO Npoueaypa MOXKET BbINOAHATLCA
TONbKO BAO/Ib LLEHTPANbHOM OCK (0AHOMEpPHbIN Maglev), 4To NPUBOAUT K OTCYTCTBUIO MHPOPMaLMK O
MarHMTHOM none B 061acTAX, OT/IMYHBIX OT 0ceBOM 061acTM, HEBO3MOXHOCTN 06paLaTbCA C
06BbEKTaMM OANHAKOBOW NIOTHOCTW, MOCKO/IbKY OHM arpernpoBaHbl B 0CeBOM 061aCTH, U TO, YTO
06BbEKTbI, KOTOPbIMU MOXXHO MAaHUMNYIMPOBATL (HANPUMeEP, Pa3AeNATb AN cObMPaTb), PACMONONKEHDI
TOJIbKO B O4HOM €IMHCTBEHHOM, T.€. 0CEBOM HanpaBieHuun. MiccneayeTtcs HOBbIM NoAxo4 nog,
Ha3BaHMeM "aKcManbHO-Kpyroso Maglev" ana pacwmpeHns paboyero NnpocTpaHCcTBa C 04HOro
N3mepeHna A0 TPex, N03B0/IAA BeLecTBaM NAOTHOCTbIO 4 mm/(r/cm3) cTabunbHO N1€BUTUPOBATL Kak B
0CeBOW, TaK M B KpyroBow obnactax, npumepHo B 115 pas ny4ywe, 4em y ctaHgapTHoro Maglev uns
ABYX KBaApaTHbIX MarHMTOB. BO3MOKHOCTb NO/IHOrO NCNONb30BaHMA paboyero NPoOCTPaHCTBa
npuaaeT aTomy noaxoay 60nbLIy0 MaHEBPEHHOCTb, MOCKO/IbKY AEMOHCTPUPYETCA TPeXMmepHasn
camocbopKa ynpasifaemblX KONbLEBbIX CTPYKTYP. MoNHOEe MCno/b30BaHWE NPOCTPAHCTBA paclumnpseT
npMmeHnMMocTb Maglev K 6MoOnHKeHepUKU, bapmMaueBTUKE N BbICOKOTEXHONOMMYHOMY NPOU3BOACTBY.
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C naTbl OTKPbITMA BbICOKOTEMMEPATYpHOro ceepxnposogduiero (BTCM) matepuana BTCl-marnes c
XapaKTepUCTUKaMM caMoCcTabnansaumm n HyneBoro MarHUTHOrO TOPMOKEHUS NOKa3an OT/INYHbIN
noTeHuMan gna 6yayLmx TPaHCNOPTHbIX NPUAOKeHWUI. OgHAKO XapaKTepuCTUKy ycTonumnsoctn BTCI-
marnes TPYAHO NONHOCTbIO 06ecnevYnTb B NPOCTPAHCTBEHHOM MOAOXKEHUN. A U3y4eHns ABNEHNS
aperida astomobunsa Ha BTCIN marHuMTHOM noasecke 6blna MCMONb30BaHa CUCTEMA JIMHEMHbIX
CBEPXNPOBOAALMX MArHUTHbIX NOALWMNHMKOB, COCTOALLAA M3 KONbL,EBOM HAaNPaBAAOLWEN C
MOCTOSIHHbIM MarHMTOM, U TPaHCNOPTHOro cpeactsa Ha BTCIM marHuMTHOM nogBecke "Super-Maglev".
3Ta cucTema HanpaBieHa Ha uccnefoBaHue ABeHNs apeinda B BEPTUKANBHOM U NonepeyHom
HanpaBAEHMAX BCErO TPAHCNOPTHOrO CPeACcTBa Ha MAarHUTHOM NOABECKE B PA3/IMYHbIX PEXUMAX
3KCMyaTauuMun: pasHble CKOPOCTU ABUXKEHUA, HeCOaNaHCUPOBAHHbIE U LUKIUYECKME HArPy3Ku.
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