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SC2W 7 =V FLIGEDSCaAVERE .. ..o oL
SC3N I LUy FLIBADSCaA VBRI ... ... . ...
SC4 M7 Ty F LIBEDSC aANEEL ... ... ..
SC1AS7 = F LIBEDKSC a4 VBRI L .. ... ...,
SC1D 7 LV F LIZBAEDSCaAViEFENE . .. ... ... ...
SCLP TV F LIHBEDSCaAVERDE . .. ... ... ..
SCLA TV F LIZBEDSC a4 VHEEDNAL . . . . .. .. ... ..
SCLH Vv F L anFE a4 VERSIL . . ... .. L.
7 TV FROBEEBOEBERFME (SCLAZZVF) ... L,
SCL,5 DEDEEKEME (SCLASZZUF) .. . ...
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SCaANVEHTCA YT 75V ADSC2QEBRADEE . . ... ... ...
BEEBOSC IaANVECA VT 75 VAT A .. ... ...
FIBEFVICBIFE 27 2V FEF L (BEBAED SCLA 7TV F) ..
FIBEDOMEBREMROIE . .
SEHEAED SC AV F LIBEAOREER ... ... ...
THEAED SC IANB Iy F LI BEAOREES ... ..
SHEBE LV FHRONEORT (e —yFH) .. ..o
GEEBHE S LY FROVEORKT (2 — 2FH) ... ... ...
EOBRBEDSC AA NIy F LIZGEOEEER ... .. .. .
EOBEOSCIANVDEIIZVF LIGENESEE . ... ... ...
B2BEI IV TROFIEDOKT (e —yFHE) ... ... ... ...
E2RHE I VT HROFIEORT (e —2FHE) ... ... ..
EIBEDOSCIANVDS IV F LIBEOREER ... ... .. ..
EIBHEDSC IANNK IV F LIGEOESER ... ... .. ..
EIBHEIILVTFHOFVBEORT (z—yFHE) ... ...
ESBEIIVFHRONNEDKRT (z—2FH) ... ... ...
EABREDOSC IANDE Iy F LIZBEOREER ... .. .. ...
EABEDSCIANDS I LY F LB EOEEEE ... ... .. ..
EARBI I VT BOFEOKRT (2 —yFHE) ... ... .
EABRBE LV FBOFEORKF (z—2FHE) .. ... o
WEEREOGEERNITTARIE . ..
FEEBEROBRE - REORKEMNORE . .. ... ... ...
BEIZPPIRRKENINORAEAEBOME . .. ... o .
ZSCIANITMBDBFLET -
BSCIANITMDBIENT . .
JIUFICIABERBEEEOSTIL L.
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1.1 HMEOE=

1.1.1 FMEOEE

BITERRT BISSBAREE I T I ZeHs . BLESCEIRE . BEES AV SN TWE, ZOHT
ARICBVTEDE VLR TWSRRIEZDERKE, M0 o088 2oT\Va,
FLTHTHZ L VERTHERZ LPTRKOOLNTEY), BEOHLPK LN TWES, EE
SEOHTREN L D OVHBRTH 5, BERBIFRE 270km/h fHE TEEEHE LT
THY ., B 300km/h Bl EOEEEGZ 2 B L b OFERBTH L, Lo L, R0
SEHRAOMEEOBRIIE ., HEORACEMET L L OMELI SBASH 5 (1) T
FeBIRAEATICHE O B LIRE) 2 AT AL END ) | BICEBHAE R EAT 5
ZENBVEAICREAREL b, FITINS OREA YRR L., BEETOER
2 EHT 28 LW AR OB T HEHERIEERESRD bNTWV 5,

1.1.2 EBSENETERE DT

BEDZ b, BEFEEM AW OHEMTER 2L, V=75 2AWV
FAVIZ PR IATILELVBERETENTT AV AT LAPREFRTH S, ZOBROHRF
LREEE <7 LT (Maglev) LT,

T A)AZBNT1990 FIZHRE L-ER~Y 7 L 7 ##EEHE (NML:National Maglev Ini-
tiative Program) I & 2 #E#E [2] Tid. RO L) ZEBEE I VT ORI Rz ET T,

o BFf DITHE

EEORRIDEROFBEI NV ENEEZ bR, BERED X OIEEE DO I
XD ITERMSRE CERHEN, 500km T TOEETIZT 7 L AR 2 E 2 5 L it
ERIDEL LD,



o EHFME
WLZets e SO EBBEIC R TREOEEZZT 5T ek, FERBOE
EMEAE VY, 1987 EEDT — 7 TIEKED 21 OFBEZLRETOMEBROBENIIEM D
~N2 HHEH, ENASKEORERS L UMESHIZS A LHEEI B VERTED
b TWwWhb,

o RAEME, HLANF—
BRILAINF—ZHANTNWL - DOMERPLHEIED L ) KEEEWE OB 7
Vi, 7. AMEEOSERD 64%% 5O TV AL HEEIC X A2 AEEE 21
2. AMEAETHIRKT 52 EFHES,
HET AVAHICBVWTREFEOREIGHBPNEREINTWAD, FAY - HRIZBW
TRERBICMET 725 [3] EA TV A,

o FAVIZBITHHE
1977 4£%* 5 Transrapid[4] 2FFEH TH V) . BIFE Emsland DEERFRICB VW TERIZH
T C ORI L ERIITON TN D, EHERICBIT 5 ETHREIIH T T 200km/h.
F OO HIRT 450km/h DEFTEHFELTBY ., A1) Y=Y T VI 300km
PR IRMTERFETH L, WENV) V=NV TVTHOEERDOIV— N BIT
IFRELTBY, BEICHT A7 A XY FAMThRTWS, L TI1998EPLD
BLEERK. 2003 ® L <2006 ECOEERBVPFEIN TV S,

o AARIZHBIT A%
Wt - FERICBEE~ Ay N 2w~ LT BESREA O LHEED IR 7 v —
CEI S DI, FFEAEA TS, EHERICBIT 5ETEEL 500km/h LLEZH
FLTBY, BE—ARM500km 2/ 1 BEE TR RAZ L ZHEL LTW5, £BiZ
BIFETIThTE N, 4RIZINFEROFHERBICIB VT, 2k BWB LU 4
W) OFIEEZFV, BEREEE LERIThNIS 5.

1.1.3 MSZrees
ﬁﬁmﬁﬁtﬁﬁﬁﬁﬁw%ﬂ%%ﬁﬂﬂomfﬁ#c
o HEMEZR

BEICHWONE ) =T E—FOREWNL DD [6] ZUTD20TH 5, DFFH
z AR,

— Y= 7#EE— ¥ (Linear Induction Motor:LIM)
BEEAT LG EOHDOET (mER) 2 ETREDSHE SIS, LrL, 2
KUOBEZ HEICT B ENFTE, PEOERBENRV O, T3] &

2



ETBRICEAEEIN TS, 72, FEBE 100km F2E T T O EEBER%H ICH
FHOHSST VAT AIZD THPBHVWLNT WS,

~ Y =7 € — 4% (Linear Synchronous Motor:LSM)
BHETI T, LIM ICHERTHIIEIN S WOBEETICHE L TW5E, L L,
REEDPHEMEIC 2 VEFR I A PPFEV, 72, A 2RO ICMEMRLISNE
THb, JRIT VT, F A YD Transrapid %2 EIZHWOLNT WA,

E— ¥ O—XKA (BHETE) & ZRE (FREAN ORCEICIER LURTE E—XE &
X 1.212R T #H E—RED S 5 [3]o

— B E—X%#

=Y O—RESEEMIERL . RS ZHELICRET 2 F5R, £—%
BMIIEERIOEEIN, EROET - HIHHAOEREBICI > THE I
Bo BAMIIIMERD AV N—FBEHLF L, K110 X 512 LIM OBA13H
BIZHRBINBEIIT NV IR EOTKERE ZREELDATI AR D BB
EL . BIARE Th b, /-, E—F OEEIRSHEMIZDH 5 D THIERE
TREEL S ERRETORENTNRETH S, L2rL, EEVPLELZDT
HW & BE O B ISR T, MEERRTFEHICHERS 5, EEOKE
WHIEHHOEBEERL ) 27 E— ¥ O—KRED 2 ERTH-OEEIEINL .
HIENVKBEOEBEZEE T 20IIHE LV, LEOEDIS EEICERT D 5,
Yo 7HI T, HSST VAFAIZZDOHRTH 5,

X B
7N
LIM 1 ¥/ : AvN=F

'J\
LIMZ2 @dﬁ”\ S 7

X 1.1: BEE—RE () =T HFEE— 5 OHE)

— b E—XKA
—RAIZEELICRE L, BRI TRAIZ#ET 5,
T—-FDFERSEIH EICHEOTEROEE TR TE L, HEEBEOTE
OV EICERETELDT, REEMDPELHTH S, T, ERNERIIER
Ny T =)= THEEBRTHIETE, EBVATAZLEL L2V, LD
AP OBEBEOBMAFELY AT AIIET A, L L. Y AT L DERERETRHE



ELHERFETHRTIoTLE)DT, FEDHU R & CTERIER W@éﬁap
EDEEL L, VAT AWML HEEINNE W, 2, —RESEFEEOEREIC
7o TRBETHIVLENRD), DI AFLDIANFKEL LD, &5 $
MOREZ EZH ERPOHIEHTARERLIIELETFRELDLDT, #L
WET O EERRE 5 & EORLEHEM OMELPLETH 5,

LSM 5 Rl
R B LSMIE%@'

r*mm*m|m—mm X X m | | X KX XX

(/f/‘t f/{//iﬁﬁﬁﬁ/av’

%E%@

AYN=F =

& 1.2: #1 E—XRE () =7 FEE— 5 DEHE)

DEoE»s, BEE 2 BEL LTWAHEAD JR Z LT RF £ YO Tran-
srapid Tld. ZAMEEL 257, SRELIEHTEL LM 2, £LTEME
EYBRTE, BBHOEE AT LERLEL LV E—kA2RHE LT3,

FERAR

BMERESETEIRENICIVELENBIVURRNDZELN, FICUTDO2200%
_tﬁ_ﬁ’/b‘ﬁf éﬂ(b‘;&o

B E (Electrodynamic Suspension:EDS) 53

BERICERAZI) MY, BELICEE I A VEERS, £ L CEmIHEL
EEATAHLEBRAOEBIZED, METHEE T A VICITERBFEMERICL
DERVHFEIN, COBMEBRALOMHEEHTRELEERNNIZES, 2L
THEE~ Ay P 2AVWBEICERBROBRES I FRL ) B LYy T %
RKELLBIENTEL, LPLBLEANIEMEEICL - TEDLY, BE
TrTENRELONLZVOTERRICIIHEBIER I LETH S, JRYILVTT
BEEIANVETAR Y AEEICRE T AXFEVELEFFAE S LT 7228,
WS LA A NEF RN LT H720, FIEBRTIIEHE TV T
T AFERE R IANET A 7 2 4 QB ERE T 2 AIEER ER AR
ENTwa,



— BWY5| (Electromagnetic Suspention:EMS) /7 Z
ZOFNITEFRICE YT o NBA LHEDOEL — IV & ORE[ITERELEREA
TE/BTCND, BEEBEVCEMICLZDE, VAR T2 AL DF vy T Z2H#HT 5
DEPHHH, FIERECDTHRENPHELND , IZENBRDIV/NS
HR OB Y — IV F ORESD 2w e v o eFIE R RO,

AARTIZ, HELCHKHBDO/2 O, TAFN T AORBEEICKBEFHE-EHLEND
o FoTIRTZVTIIKERELF Yy 2 L NABEEEDS FREHAWVWTWS, —
FHAEDOEE AV D Transrapid %2 ElEF vy 7 1lem BETT5TH 5D TEMS F
XEHVTWA,

AfETE, BRDIJR <7 V72D LT 5, JR Y7 VTIZHEEI LSM O/ L
EDS HO®BE<T 2y F 2 ERABEE~Y Ay PEZHEBHLTWA, TRIZXYKREL
WHESEBLZEDTE, BE 500km/h 282 A EEETHFTETH 5, FETHIE
KERFEIPEHE, H10cm ERELFXYY TELZRELLDBILNTEL, ZORKR
HAN T 2 ABBROEOREREZESTHILENTTE b,

JRARIZZD L) BRI EmERFON., BRTREMEIERAL LTRINTVWS,, B
DEIFETOERBE TIILE Tkm ODEMEFTOATH ), ZOF LROETHEMLZHEH
TAHDIZTFRERIPELNL TRV,

ZITIOBREFELEEOEITHEEZHLPICTH720, BARHEIMMTON TV A,
CDRIFERERTH 5720, HRRRBIHEES I LB TET, BERITIC L 285
DT[] FTb N T 5, EROBITFERDL S, ETEEDO/NSWERTIZS Y EV 7 25IE
L, BEEIANVOBRY —IVFIRIZENLBERORRE EMOBRANERIC X
LY VT DEMATRENTWS 9], L2 LEWRTO MLU002N RIFEERET TORERE
TIEMEHIIIGIL., COFBFLROF VYV FIZEE o THWADI LT, B EaA
VEBEBEIANVDORDREEZ B IR FEFTRERICBNTY Y ¥V 7 AV
XL, BICRABZENRRENT VDS, SO0 —TETHEOREMRR ., BEED 1L~
DIREY, T LMAOFESEREINTBY), BERLX M LI L7012, T5%5 VY
VI REBLFENIRDODOENT WS, 722 DYV AT L TREER L Z EROMEEAIK
XV, HEROWFETIZZOMELZRBAIITIHTT 5D D134 % L, HER, T LR OH
HEHZBAT T AFENLEE INTWS, £ LTEMIEEALZ EOMNELE I 72546
RN —TEABOEE, HROBRERCEMIHEET 2GEOAEMRPLEMBEOTHIE,
ELIBBEST 2y N7 IV F LBEOER, SEMBORELITOWTORE DT
RKDLNTWED,



1.2 FAHMREDOHB

AT JR 7V — 7 CHEFOMBEERTF LEE VAT AL LTED BT
%o B7EILFLIE T 42.8km(FETIX [ 18.4km) DI EFFAERFTH 1 5], 2 WROFIE
PEALY—TRE. P YRANVKE, FIEOTILEWE &, EERICHET 28k 4 RERD
FoNATFETHE, Ll BEERTF LEMOETHEICOWTIEHLPIZENRT
WRWERSDTE L TR R & ERRTOEREROM N ROLNS, SHIZINbD
b EAMKETOBRBENDFEIELNLIT TS B v,

AEFFE D B BIZBATHICEWR ORITHEMEZ RO . FOKRE» HF EEEOMES =8
LA L. EMOEBTRERZMETA2HFRERVEHT LD, RD 4 DIZH5T5
na,

o FLEREEERTHAEDEBEERKFE LY AT A0 6 HHESMEHT T —
F O1ERL
PERDBEITIZRE LR, HERIIBELDDONE L, INLEHE L TRENICHE
L, BEREHEEROMEERAEHRE L0 DR, T/, VAT LOER
BHOARIER LEDDNREL ., I—T TR BEE~YS Ay VDI VT E3
RITEDEBEZEIEFTY I2b—Yari@dfrbhTuniwn, KIFETIX, 3 XTT 6
HEELHEFT T —F 25%T 5, EOICEMD 2 KR L\ o 2R T AR
A, FIEHEF VARBELFNEHWVWTY AT LOFA REEFITEZIT ),

o BEEMSF LEEB X UHM OETRE
B ERARICOWT, £BEB L CEEFEICST AERD - Vs OERFEE
LT Bo ZOREPOLVATLAOT V¥V OBRENEIT) 12012, BLEEW
FROEMIFET NV ERD L, Tz, BEET NV, TNERRSELIEET VI
DWT, 3RTC (6 BHE) OFTZITV, ML R TZHER I —TRALREDE
ITREERD, ZORERTRET 5o FREROMETIIREL HIZESRTH RN
FEREHEEROHEMAERCTIEETICBT 2EMAHDOEEEZRD S,

o BEVATFLADY V¥V T DELE
BLEROBIERILEDIVATFLADY Y EVTINENZ EPFRENT VD, #
CTHRED L CETMOETHEEDP S BERY Y EV T ORHERD L, €L T, ¥
YEVT R LTHEEEYY 2y P OREWRR) LR EWET S0, /¥y
VTTYNRAALNV0]) RT I TFATT VNI A VAT A L] #EAL, £OF
W T v r~oRRERTT 5,



o WEED AN LY FEOETHNEL L UZOREL
TDUAFACBWTBEEIA VD LY FREDFRALNEADO—DTH L,
ik, 7 Iy FEROEBET T, GEERETVERC TREOEECERK
F. BEHED A VER~OBEERHT 5, TLFIEIBNTY Y FBESMEO
LB BEWICE L AERERSPICT B TMOBEED AV OERIC L 2HM
B DOREICDVTIRET 5o



1.3 X DI

BV, R RO TETHEREINSL, S XOBRIILTOEY T, FBDE

HB L UABEDHE T RT,

15 Fia

25 HEBRTTELY XTLDETIVE EBRFEE
KETHBEERTIELEHFEV AT L OBELFHICOWTERS, @B
WTHEER, BERAR, JIE, HETA VY24 R EORERDET VEBLE

ThY) . FORFEZEDEF MLICONTH U S 5ICHE - BE - BRHE Vo
FERAB L U EES ORFEEICOWTRE L,

? w3 RXERFER LS AT LAOEMIFET IV
EDS AR OMEIF LEM OEITEMEL, 2 BICRR-BERES & BES 0 HER
RS BEBATIC L VRO SNV FOFEBRIBATH)., IS
RSl e LTOREAFNLEINS , RETIE 2 ETRRFNTEL HWTEL
VAT L DOMNEBREY., BITRERER L Vo BRE® 2RO/, FRLEHWVT,
EDS FROEEHM 2 EMB BB 2R E LTH O LT HEIIOWTKRE
L7

E4E: BEERSRLEY AT LOETIHERE
H— T EATRREA ENELORER BRI THEE1E. E3EDOEME DS OEETX
El B, LoTE2ETRRLBERNE 2 M EITEEZHWT, BEICEHmOE
EENPEFLTVA LT HEEFNVIZOVWTIHR 2TV, B ERERNROERER L K
Wize EHIHMHEMONTEZT2HERH —TREEETT 2HROES RO,
F OBOEITREMEICOVTIRE L7z, FRRICEROBE - EMTHER SN AF|E
EFVIZOWTENT L., EMEOMHEERLZ SIConTHERE L,

o R

.

EBrE: BEIXFLOAELY
BB IC L DR TR VAT LADY VY SN &V, 22TV VYV ERLE
LTHBBEIANVOER Y — VN ROEEL RO/, F2F Y XHOEE I VE
LEICMHIIL., ZOREME. HRICOVWTHRT L. S5 ICHEE N THER
BHARBBNICHZ AT 2T ATy YRV AFADOEAZREL., OB - BESL
B RO,

F6E BEEOMIYILFOERN
AKETEIDOVATFAIBWTIEDKRELNELTHHIBEEIANT I VF L

BEOBEW 24T o720 TTHREICEMOLEENEFLTVDL LT HETIVIZBNY
TV FROWHER LB LROERN 2 FEES L UHMEOROHEEHIZOWT

8



ﬁﬁbtoéQKWE%?wmowfﬁﬁt\71>%ﬁﬂ$§¢m%25%5\
» LY F ORI & BT, &SI L 5 7 TV FROFIBEMEORE
fLiz oW T Lo

ErE B
KETTED NI BER, BRE T L0, 47RO

(il

BAEIZ OV TRz,




5 2 E

FEKREFLEATFLOETFIUES LV
BRI &

(B4

2.1 HES

AECTIIHEBEMRF LY AT LAOBMELHFHIZOWTRNS , FIEMRFTZ1T7% 9 7
DITITHEER, B ERENR, ET AR 7 2 A RFIEL LIZOWTDET MEDSLETH
%o #ZT3ELUBRDBIFO2DIZAVBEBERTELV AT AOEEZDET VLB
L UEHEMEAL D720 DIEREICDOWTERD, 72 LSM I X 2H##77, EDS 12 & 5%
LFEANTIOFATIEICOWTR L, BRAR & BWER O RN ¢ ER S 7 EHFTOF
EIZoWTHR S,

ZOVATAIZDNTIE, #EIANVERERNIAVEFAT AN ([12] 2EdR
HENTWEH, T TIIIURFERR 5] TORNIIHE > T ZIT 9,

10



2.2 EEIESTIBEERTFLHFES AT LDETIVIEE
BERT F &

21 BEEMAF LV AT AOWHRB L ZELEI A VORBRERT, T/72K 2.2
WY ATLADIANVEBERNT . FFRMEELITH /20, LSM i3 E—%kF & 7o Tw
Bo DL I ITH EBIF AN 7 x A BB IZHEER LSM O —RE = A VA5 34 (U,V,W)
BEEIN, AEIEANEIDO 2B ICRBICERE SN, TAR T I3 LOD, 73
VEBE(1 LRI a Y 126m) 2lkoTEBY UINBIZH 585 0HET A VITHF.LT2
DT oND, THIIHENDIREIDFEREICR 5, HEET A NVORENC 8 DFRNCET
BEERABOIANVPEEINTBY, INLEIEAEDITAFN T2 A TFT%2#E5 Null-flux
BMTEMSINT VWS, £ L THBEE (SC :Superconducting) I AWV 1 ¥y F47=) 334
VOEETREINTWVS,

Levitation coil

LM primary coil

[l
8
S

s
3 Noos N s NS0 goil hmmm

L
=0 L35 Vehicle Levitation coil
S i LM primary coil

X 2.2: BEEMTFZLEHEES AT LI IVEE

11



4

>

ZOFLETANVEERIZLDY VfivFﬁLT@L24W®¢bi@T%LﬁLt%
&, BLa A %ﬁhﬁkiviTu% ~FHERBIFRE LERPWNS 2 &
T, TRl A MQEREDH, BT Vi iwﬁﬁ#@< ETHEENIVREET b B
Wﬁm%ﬁﬁKLT%Wﬁ#wEn%olzsuiﬁmﬁﬁénéscnfwwﬁm%%
Fo WY YA (4K) T ENABIC SC a M VHTRESh, ZOHY 2 BEFER
UﬂQfﬁtL‘%%v—WFﬁonfméo:@SCz4wuLﬂA®2ﬁm&ﬁL$
NEZERTEY., 1HEL:) 8 (FAI4ME) RESh., 2HBEBESZHERL TV,

¥

% [ R § - | < .
ST il IR

Radiation shield Tnner ves Outer vessel
(Lq. N2, 77K) (Lq. He, 4K)

" = s =

Zp |l

X \ Superconducting coil

X 2.3: BEE a1 IVRERE

& 2.4 RHHIC B BEEER R R BERICOWTIRFICHTE L TV AR EERE.
W FICEE L EER R B CHIEAE 2R, BRI ESET T A AR o 8. £
Eﬁﬁ%y%\LTﬁﬁ%z%k?éo%LTéﬁﬁ&@&%ﬁ%m:OkL\EZHH:
BRTEICHAF Y ADOFLE y=0, LSM#EIT A VOFL (8 DFFELEITAIVD
B % 2=0 8T h, FLTHNI ) Bl EH ) OEERZE I — 4/7ymibb%k/
FUT cWEFbYET—) YT ET 5, %ﬁ%&i%ﬁm I _EICEE U 7o AR
BTTETH. H—TEITFE R ET AR Y 2 AWENT A2HEITET AT 7 A IZEE LT
M EERE HVnTWnd,

A
> o

Running direction

& 2.4: BEFEZ

12



2.3 HBEBRTFLHESXTLOEFIVE

EEICBVTIERD L ) BRET VLB L USTEDEBLD 7= D DR IF o TV 5,

2.3.1 LSM. EDS ®OEF IV
BEELSM & EDS SOV THUTOEM, EFMEE ATV 5,

1 #EIANV, BEIANVBLIOSC I/ VOEHOKSIIEE L\ LSM —%k I
ANWESC IANVEERITZE2ICRTLVL—A NSy ZBIREZ LTWAY, BFIZSE
WTIRETHEICRELZ SR 2L ) IS L2FRERZT 5 [13]e 202 A ViEp
ETFNV 2R 251K T,

¥} 2.1: SCaAANVBLULSM —ka £ VOEEBEOIIK

SCafn L—Ab+Fv sk 1.08[m] x 0.5[m]
LSM—XI AV L=+ Fv 7K | 1.3[m] x 0.6[m]

<— 0. 963—> <—0. 35>
f 3 I
3 jz"':s:::'J &2
=} ot S
4 S |
S : :
i Superconducting coil EDS Levitation coil
e 1.30 —> < 1.30 —
i i
© [{e]
S S
l y
(a) Normal (b) Joint point

LSM primary coil

B 2.5: 2 A VRO ET VAL (HBAL m)

2. LSM I3 EICEEOEL (h.0) LEEz L 5,

13



i

3. LSM —XkI A VICIZEEBI. EEEHEOERERREBERSTHN TS, BAEMIE
1kA TH B2, BTV Il —Ya yCRBEHD R ELHET 5 0.42kA & A

TWhb,

4. SC I A VB i, TARITRT L IICSC T A VA DERH RS, * —FILTH LD

B LT BEREE—F [14] 12 5,

¢sc = Ls ‘ isc + ¢mul.sc + ¢lev = const

(2.1)

7272 L. LyBBEIANVDEHCA VT 7T VAR, butse: TPRPOVDSC IANH5
DEPETHER . G BEP H+4m PIAICH 2B LI A VL OEHEXEWRTH ) |

BERESICEDRD LN A,
F 72 221CEHEIC W EE TRT,

3% 2.2: LSM. EDS OFtE &M
LSM
Ex B (BF) 1.3[m] x 0.60[m]
B x &S (BAEH) 0.56[m] x 0.60[m]
B Al 8[Turn], #Mil 10[Turn]
AT A IVER (ERNE) | 1.0[kA]
WYy T 7 1.35 [m]
SC I A var b D RFERE PRI 0.234[m], 44 0.280[m]
SC aq L
WEARERETD 700 [kA]
A NVEYF 7 1.35 [m]
A 1400 [turn]
HOA Y575 VA 2.70 [H]
kR x e 0.963[m] x 0.50[m]
FEICIL
I Rie, 8.928 [m{]
HeA V¥ 75 VAL 0.288 [mH]
HWEAYY 7% YA My | 21 [pH]
TIANVE YT 7, 0.45 [m]
S OB < #E 0.35[m] x 0.34[m]
SC a A b O 0.185 [m]

14



2.3.2 RE. EMOEFIVE

AR TIIEEICEHEEVNET L TWA LT IHAKEFTVE, RELEZFNFN
WCOWCESFBERZHE HEOEREHZEE L2EMET VO 2 DITOWTHKRETL
TWwb, HEIZBVWTIZUTOEMEZ BTV S, :

1. BE, El, TAF YA ZAEE L, 72bAaR EFER LRV,
2. SCaAA NI PLBHIBICF IV ZZIEZE I A NVOFRLERET AL LTWAS,

o BEEMKET I

M 2.6l BHEBEEKEFTVERT, TOEFVTEHEMOLEENBEICEF LT
BELTWE, THED 2RRRPEE - ZEMOMHEEIEH 24 L T EDS DADFF
BeRODLIEDPTEL, R2SEEICHWEEZRT, BEIEZ—HL LT, &0
BT h) OBEMREREZ RO TV,

BE EATI7 ] >

SCafV >x<z//

. INTT o)A Al v

X 2.6: BEEALET IV

%23 BEEFVIZBWTEIHEIZHWE

BE (EmMEENESF) | 2.0 x10* kg

¥y F v 7R 4.700 x 10* kgm?
g— A Y 7iEMEEE 5.668 x 10* kgm?
T —1) ¥ 7 IEMEREER 5.188 x 10% kgm?
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£

o HET IV

BI2.7TICEM (FIE) EFVERT. COETNVTEMEFEISHL TS, Ih
BB ERBOE—RREZETVICILTEY, SEM4BETHREINL TV,
BEIIEHEMAN L EMEICHREESNLTWS, #LTHEHEEICH 25HITEESE
o THBY, EMEOERIEEZEB L TiTbhb, T CTHIEMBICH HEHE
BHIIEENTHEDISETH), BENISHATEEINS, # L TEHOY v F
VPNV BB I L OICELMIBSRLA LTS,

21.6  21.6

>

<
/00.0000 % 000QQ000 U1 000990 E

6.525 15.075 | 10.8

® :Center of gravity @@ :Bogie

X 2.7: BEMET IV

B 28Il M — A HEMEATT VERT . HIRT &) ICHI#EL 2 (BT 4H) 0Z=R
INRE2RY VI8 (WY 2 /%) TRESNTWE, EEBIUVBEOFEEII—#H
LT, EEEICT BIEBREEE RO TS, E2LIETEICHW M EEZRT, 22
CTHREBEIIEEN 15K THLOT, BHESRD 15/ LTV,

. W :Spring and damper 148 0975
® :(enter of gravity <———@)-(
Side view Front view

X 2.8: Efj—&HELEEET IV
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*94: HfEFVICBWTEEIZHWE

BE

HE

¥y F v 7B kR
a— 4 7 IEMRER
o—1) ¥ 7 EHEER

;j.'k’_‘_
=

6.3 x 10° kg

1.480 x 10* kgm?
1.785 x 10* kgm?
1.634 x 103 kgm?

BE (RBEEEZNL TN 15E)

HE
Yy F v 7 EMREER

o - ¥ 7 EMREE

1.37 x 10% kg

9.351 x 10° kgm?
15.85 x 10° kgm?
1.977 x 10* kgm?

2 R FFR

BE-FZMT v h =%
B NA (BT

BN (EA)
BEH-EFEMT AT NN
F YN (ET)

5 % (FEh)

2.94 x 10° N/m x1 &
1.96 x 10° N/m x4 8
2.25 x 105 N/m x4 {8
5.88 x 10* Ns/m x1 &
2.45 x 10°® Ns/m x4 &
1.47 x 10* Ns/m x4 f#
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2.4 ETEHZE
2.4.1 EDS X5 LICLBERH

EDS Y AT ATOBEMADDOEERE (15 R T. 3. BLaA V1 (ETEAKL
) 2SCaAV1M (A& 1HE) MEBRTAIEESIIOVWTER B, K 2.9ICfEERE
HFEFLFROET IV EZRT, IDOL IR EIANF4DT—HER>TWE, I
210123 L - FHOBELIRT,

=

Coill F1evs | Coil3

SC Coil.,._

01l4

XNVTTyT R
SC/:M}I/ BEafn

B 2.10: #.L - RNOKEE

FLaf e SCaftVEIE BB PV 27RO EHICLTRDOONS [16], FE
IANESC a4 NI  BRE (EITHNN Fepse , NI Fepsy, % £ Feps,) -
kL2 ( G—g vy TEDS,HW\ YyFor TEDS,GP\ o—1) 7 TEDS,HT) 1Z. ’f&ﬁﬂg“é{i(f
LN, RRTRDLEN B,
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BM sc,k

4
FEDS,a = ""isc Z 7;Zev,k : a=2,Y,z (22)
= Oa
e oM,
TEDS,,G = =g Z tev,k —a_ﬂ‘ﬁ B = gywa 0197 07‘ (23)
k=1

tﬁb\%SC:4w%ﬁ\%M@L:4»(MM®%ﬁ\AMSC:4wkk§E®@
£34WCka@ﬁE4/ﬁ75/ZTJ@MHE§E®FL34WkSC34»@&%
WKLo THREID, BEESICL VKDL S,
SCAMNVIEEMRE-FIZHHDT, K (2.1) DL I1ZSC I A VER 4,13 SC T 4
WD b % —FITT 5 X 5 12ELT 5,

ZITH(22) & (23) B DGR LI A VISR S BRI ERD 2 HENH 2, 2
ﬁ:%w&sc:4»@%%%%@%tﬁék:®ﬁtﬁtﬁwf\%@@%ﬁﬁﬁﬁ&
AT 5,

0 0 :
- —% + gzz Yev, lRlev + %ey 2Rleu =0 . (24)
0 0 .
- 'gtg + agz;‘i Lew, 3Rle'u + Zle’u 4Rle'u =0 (25)
0 0 . : :
aétl 8?3 + Zle'u lRleu Zlt=zv,.‘3-['£le'u + 2Rc(zlev,1 + Zle'u,Z) =0 (2 6)
zleu )1 + ilev 2 = _'(Z'le'u 3+ Z.leu 4) ( )

AV PN &wﬁLZleﬁwﬁmyRTE;»77/72ﬁ®mh\mk%ﬁ®@i
T4V Coilk ISR T AT, UKD L S| IRTIENTESL,
¢k = sc,kisc + Lilcv,k - Mmulilev,j (28)
(kvj) = (172)7(374)7 (271)7(47 3)
RIELLBEILSNVECAY S 25V A, Myt B EIAND EFREOMEAY ¥ 7 5 >
.Zkji§£:4wmﬁvf%b\ﬁ*@ﬁAﬁf%w%n%o:n%@ﬁ%%<:
KELoT, SCaAfVs@BT sRICEED ANVICHFEINEEBRIKDONL, 2L

BLIMVERER (22) & 23) KRAT LI L CEMABLIU M L7 2Rk 2 = L4
\’C\\%%o

2.4.2 HEEH

HEEIIZOVTIZRD LY ITRKDONB, SC = /f}WbﬁﬁJﬂHH*rkU AN IR AR
P B#% Biot-Savart DERIC L o TRd 2, # LT XKD LY IZ—R T A WVEFR a0
CHERERE BOSWELR LD, IAVIZOWTHERST2 2 & 12 ;ofkiéuﬂ

Frsma = }{ILSM X Bds (2.9)
% 7 TLSM’ﬁGi FLSM,aVP CJ ;k&bé & f\)i‘lﬂl‘l;’%;& o
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2.4.3 EEEEAT

PEDLSCLTHONAEDS BLULSM ICL 2 BRAZERD SC 24V L 20
WETILHL (FEERLPS 4m BA) O&RET AV, LSM —%k 3 £ Mizowcst
ﬁgﬁw‘ﬁﬁ@@m##%%mﬁ-FW?%*@%O%LTHTGﬁﬁﬁﬁﬁK%ﬂ?
ROT - PV ERALBCZLIZLY, BEOER 2 RO D LHETE 2,

OREETVIIBIT 5 EFHiER

d2

M?jg = FLSM@ + FEDS,:z: + Fext,x (210)
d*y

M—c_lt_z = Frsmy + Fepsy + Fogty (2.11)
d?z

ME‘; = FLSM,z +FEDS’,z "'Mg_!‘Fe:z:t,z (212)
d*p A v

o5 = Topss + Trsms (2.13)

KjﬂﬁAﬁimgﬁ\mﬁﬁMEﬁ\Ewﬁ@?%ﬁﬁﬁ&E@ﬂﬁ\M%@%%K
xR MERESR,

LRI (2.13) IO AEABREDOEI D 545, & OB TIE2 DB
Bilhdnizo, EHLTWA, :

OEMET VIZBIT 5 EEHER

HHET VBT, BE—BERO 2% BHARPS28) 12X 2) - b vy
B A DT, L@ﬁﬁﬁ%iﬁ@ﬁﬂl“ 2RIk A5 andsus,myzjg LU, bz T2ndsuS,ﬂ
ﬁMba:am&éo::@éi%ﬁuﬁ4PWm%@M%KEbhétb\ﬁﬂ&@@
ﬂﬁﬁMb%C&@%iK(woIofﬂﬂ@?NT§§ﬁ®KMbé%@k?%oi
72y K(217) BEURK (2.21) 113D HEEAEE OB 245, = OEBTIZZDOY
BIZFEEINS W0, EELTWS,

o BEDEFHER

d*z

Mb;lt—2 = FLSM,-’L‘ + FEDS,::: + F2ndsus,:c (214)
d*y

My—2 = Frsmy + Fepsy + Fandousy (2.15)
d?*z ,

Mb:lﬁ = FLSM,Z + FEDS,z + F2ndsus,z — Mbg (216)
d*p

lop—y = Teps,e + Tosme + Tandsusys (2.17)

L, MyBEER., LyBEELT D) OFEERICHT 2 EkER,
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o BEIIDOWVWTOEBFHRER

M52 = Frioa+ . (2.18)
c di2 — T4 2ndsus,x ext,r .
d*y
MCE - _F2ndsus,y + Fext,y (219)
d?z
MC%‘Z- = _Fansus,z - Mcg + Fext,z (220)
d*p
IC:,BW = _T2ndsus,ﬁ (221)

1L MoEZEE, LepBEELT D) OFEEEIC T 281 EE%,

utwﬁﬁ%ﬁbﬂ#:tmiD\ﬁt%aﬁﬁ%%ﬁ&%b@tﬁﬁ%ﬁm\ﬂﬁﬁ
BEHET LI LNTE D, M2IICHEMEF VOBEOFEOFIELFT, 45, ik
TRARLEGHHRROYSHRR LB Do TAY T 2y ¥ (4K) 2HV,,

7 ERAR

Hﬁ#ﬂwwﬁﬂ
LSM@%@ﬁ%ﬁbéj

2.11: FHEOF)HE
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2.5 5

AECTIHEEERST LSE Y A7 4 OBE & BT DOV TR, 2 L CHIERR
R IET ML DWTIR L 220 %72 LSM 12 X BT OMEHTEE, EDS #2154 L%
PEAEBEE L, KEEMEL AV TR ERNI 2RO BFECOVWTREL, SRb %A
W BRER L RS O R B B S 87 BT O F I DN TR A

PBEOETIEE 2 CRLABEET V2L )RS A7 A OBREFHIS L OH 4%
SUHT OB ZAT% Do T2FN% 5T 2 THEMEBE., ERIHEET AFEET LT
WO EAT B, FIEEF VICBY 2812 RET 5.
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‘e

}l/

3.1 #5

EDS 75303 500km L EOBHEHEEIE L7225 { OBES 3095, #2305
7o &) ITREB I S BEMBITORERS 5 b | B EIEMOY v ¥ FOREI R ST
W5 [18][9][19]c EMFSEERIR BT DB R D S T ERIICFEEINDL I DIEs Tk
EVT VEVTFEREIHNTVE ZEARENTVS, L LZOEEICOWTIER
HE2RAPZ Ve Z L THBEEI M VOMEAY —VFRICHEINLS 5 FERL ior4
VEVTRBEICEB L, ZOBMEBERLT 272010, BEEI A VFLEI 4 VEROE
B OB ET MEARD LN T 5 [20], EIFREOIRBIEMIZ SCM DL DR
ROLHORPLMBEIZ R 5, 6o T, BERGBEOUELRLETH BRI EET 27
DIZIE, BEICHR OND —AIFRPEELETOB O 2 kT ERDB L OBE T,
EDS FROBEHIRIC L 2EMA 2 TR 0EMEEFHEL 2ICT 2 2 L RO LN,

EDS AR DOWER LEM OETHMEIL, 2 BIZAR-BEHES L BEH O HRER
B S EHAERATIZ L VRO SNB D [7)[15]. ZOHEERIBATHY . L0 S 7%
RETOMBIC L X 5720108 L ) BB 2 S8 7 TR b LTORFAPLING , &K
BETRZInX %2 EHWDS EDS HROR LR 2 M 2SR 2 /R ELTHO D
THEIZOWTKRE L7,
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3.2 ERMTET I

¥ FHYERATE T VIZOWTRT, M3 ZTHWABEERAZ FEE Y A7 A
8] DFERBNEF NV ERT, ERWLREFT VAL TH B4, HERTEE L 2\,
FLTRERNNOKROFIIE2ZIR LI, RESMESHAVS, % L3%
BEAERE R THBRARRNEZMILICIVBRLEIANVIIHFEINLIBR 2 KDL, 29
LTRDF LA I L TEDS FROF EERE % M0 2 M2 T/HRELT
DERBAZRETT 5, ’

HE AT IT A >

INTT I AR Eaf )V

& 3.1: BEERMRFLEEE Y AT 2 F ERETFET NV
EBICZ I TCRBMAMENIVNEWGEEZ2EL, 00— V7 EOMEERITZE L
B o THEITVIZ V=3 a VIZBWTIRUTOLETES 2 HHAICHd 2 E8 52
CFERANEZRALINEMS L THEEH 2RO 5,

d?y
d*z
M~ =F, — Mg (3.2)

FIETIIEBALD - D LT OIREZ Hv 72,
. BEOEEREMMIEFLTBY, SCaA Vb AR ENITIEEE LMD S,

2. BITV 32 b —3a VIZOWTIREEIIETHE 2 IZI3—EDHE v, TEITLTH
0. HEERIZRL B\,

3. LTFEADEMAVNE WIFEIZ SC I 4 VEROHIRRFRFEIC X 58I /M E v
EINTHEY [14]. TTTIESC aA VERIT—FEL LTWA,
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FIUCFMET VERD B 72OV ESBEER T, 72, MOHER L@
LIZHTeo TRV YT Ty 73 (4%) 2RV,

£ 3.1: FMETTIVERD B 70 DEHE &M

B

BEEM (HAAE7TV)  [20x 107 [kg

SC a1

HERE T 700 [kA]

WYy T 7 1.35 [m]

SR M x Mt 0.963[m] x 0.50[m]
FLEaqn

#9 R, 8.928 [m{]

BECAYY 252 L 0.288 [mH]
MEAZT 78 VR My | 21 [uH]

IANVEYF 1, 0.45 [m]
OB o< 0.35[m] x 0.34[m]
SC = A V2 & D PR 0.185 [m]
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3.3 XHEHIFMDOSHEELEMANZETIL

3.3.1 RETIEZLERHOTEFIFY

@&%ﬁm34w¢®ﬁ%ﬁﬁﬁﬁﬁfﬁézmOMmT*mLmem&mfﬁJ_
TEHEDTF LI ERT, T THBRNME y=0 £ T2, $72, M 33CRENFAF
7z AHL (y=0) 25 0.02m TN 10— E v,=125m /s TLJ@TZ)%AOD%P\JE
ERYo 72720, BEETHME 2=0 £ 5,

210F —

¢ T R — T
t [msec]

3.2: BEIIMD B LT) v,=125m/s,(y, 2)=(0, -0.04m)

o ST I —Te R
t [msec]

3.3: BEIIMND 2 RN v,=125m/s,(y, 2)=(0.02m, 0)

W EH ERANTIOBBIEH T=3.6msec. DIEREFR SN, SHIZBEIALNE y F
CLoTELLIEEG TH Do B LHOFHMEIIH 196kN T, BEEELHH L T2,
TANVE BT B Z LI X DEBHIH 43.1kN TEBEORH 2% L 20T WD, T/,
RANOTFREIIH 48.8kN T, I A VA EBT 5 = 10 X AEESER 275kN £ 2 D).
FEEDESERELIERICKREL BoTVD, BHEEEFIMMET I OB ED 4V
LOEEDERT DLEN D5, B LEEANNESC AL NVEREIANVOHEA LY 2 4
YA My DBG OB TH 25 L BEDOEE - fBIEEL, LA NVE v FI2 L 25
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BrHLDTENEERT AL, BEENHIIARNTETZ LA TE S,

k'y(vmmayaz) :Fy/y (33)
kz(’l)z.,IC,y,Z) = Fz/z

12720 ky(vg, 2, y,2) ZRATT % ZOBOELRE y T, ko(vs,z,y,2) 3B LT %2 ZF 0K
DETHE » CH-DDTH B, TNEUTFTREMNMEEEET T2, ¢ XEITH
HMOENTH S, 2 L TUTOMIH»L ky, kb, DEHEMEB X USEEEREEICOWTHES
MU, BT RD B,

3.3.2 EFELEADDRERERIFEIZ OV TDKET

#ERAD OBERFMEICOVTHRET 2, TFBREDICOVWTHENL, & 3.41Z SC
TAN TEDP—EE S 2=-0.04m TEEET AV 1 1% B8 L 7285602 1T OEERE N
ENTo COL)ICHEEIMET T 5 L. BENOBRIZEI L TR EHORIER S5
o CHEEEETT AL, B LI/ VBROEIICE 2B OBENL ) KE 55
PHTHLHo —fKIZ RL BB BT 2REHIE L/RTH Y, 2O ERITEAEIZIE RL
EBTHEDT, BROBMEL RILTELUTELLEELLNS,

:%. - T T T T T T
E - LT N\ T V=150[m/s]:
4 ook W\ T V=100[m/s]
5 | 3 V= 50[m/s]]
10
0 | NI

T2
EFTEERE [m]
B 3.4 # LN OREMRIFNE (2=-0.04m, 1SC T 1V, 1 L3 (L)

COEBDIRILY 57201213, BBRFE OB E % B FEATHE v, & ROBIC—20 M
REDLLEND Y . RIZZDBRIZOVTRETT 50 M 3512 v,=125m/s 12 BT 1L
NDE L3 4 VIRTURFEEE T,

< & THPUE R=0.83Riey, 1.25R1ey, 2.5R1e0, 00TH U . EHZH, 125/150, 125/100,
125/50 LHEBEDIICR o T b, M34E K 3.5% et 5 & . v,=150m/s & R=0.89R,,,
P\ 0,=50m/s & R=25Ri, i3& AR L 2o TVD o ZHUE R- v, (HEHIEE £ 8
DR)FALZ LB EIANBREI—FBICED L VI ZEERLT WA, S0 &I
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= s\ ——R=0.83Rp,
<3 FTTIN R=1.25Rqy |
2} 7 < "\ ™ -RA=2.50R, 1
L 7 W\ -
RN 20_ \\\ A R=0 _
324 LY
VA
kN
10f W -
I WL
L iy
1\
L \‘.‘&‘
L \\-‘\\
0 L \\T' L
0 1 2
FEFTRERE [m)

H&&ﬁtﬂ®ﬁt:4WEﬁ&ﬁﬁ@Mﬂ%mm1&Nﬁﬁ%lﬁiz4w)

ﬁtﬁmﬁm1@é$ﬁﬁﬁﬁﬁ<%f»%ﬁﬁ@%bt%ﬁ@ﬁénfwéﬁMLﬁu
%ﬁiﬁﬁf%@ﬁ®:kﬁﬁﬁb\it%ﬁ@%%?»@ﬁ%ﬁﬁwt%ﬁ@ﬁiﬁ%
e LThRENT, |
%ﬁﬁﬁ%usc:4»ﬁﬁi:4W%@ﬁT%ﬁ%@ﬁ&K&%®@\meLﬁi
&wﬁ:k@eﬂﬁ@%ﬁ%ﬁﬁbﬁééz&K&%oiofﬁﬁﬁ@?#%k\ﬁ@ﬁ
RS LTI A ARFUC X 2B LA T 52 L1020, B EHORRI K E 2
Toho BWITHRENRE 25 L, BHEREYOOBEOBEFIGERNL S Ltk s,
B3.612SC I ANV 4 EDBFED ETEH N MIEOBERTIEETT. OB/ S A
%ﬁu%mﬁ&txﬁm\ﬁtﬁ%%mﬁ#%@t?ﬁmzﬁ%ot%@@@50H@ﬁ
MLTﬁ%ﬁ&mhnwk%@%ﬁﬁ%?@ﬁ@%%oC@l5ﬂ%ﬁ”*%ﬁ@ﬁﬁﬁ
%ﬁ?éo%bf\ﬁi%ﬁRL@%ﬁ&é:&%%%#ék\%ﬁ@ﬁ%u%ﬁ%ﬁf
RYZENTE, ZORBEZLNOERICER TR 2,

'g' 55 T T T T T T T T T T
E i
=L 1
% sk s et i
B*_ — "/’ = S .
< [ © BRAXERE ]
- EIR -
% 4.5r f(v)=5.43X10%xp(-6.18/V)
'/< : =

i ] 1 ] 1 | | 1 1 | L

4—55 100 150

BERE[m/s]

3.6: LT ER YA RE D E KT (2=0.001m)
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CRANIZOWTOFERICEZ S ZEHNTE D, M 3.TICAEE BN IR OB E RN
AT 2 TRAFRMDEMII |y| <0.02m 122V THRET 5, RDOMEIZ y=0.02m D%
EDETH Do BPITRT L )T, v, >60m/s DIEBTHEML, & HEMEIZIZIZ—FT 5,
DL EDERD O BRI A BEITEE OB CTELT 2 Z LA8TE, X 3.6, K 3.7HITRE
T LI, Ae™ B/ (A, BREH) ORICEL ZEHNTE S,

.......

n
NN
H

-
1

o
n
T

o o BRI ERE
A in(E: A
/ f(v)=2.75X108exp(-14.5/v) |

Nz RE (FH1E) [MN/m]
N

/
K -

| 1 | 1 1

0 1
BREXRE[mM/s]

—_
a

50 50

3.7: EABHN AR OEERAME (y=0.02m)

3.3.3 FLEAADLTHEKEE

RIABIZOWTOEMEIT ). K 3SICKEEICBIT 5 L TERNAMBMOBEME
BEEEZRT, BLIANVEY FICL2EHSHH 55, HAOERTEHEERLTW
%o D&Y ITAEITH LT ETER S AMIMIICIIEREOBRYED 5,

- o e et e
- ——

-
gt

I3RS (T, SR MN/m]

| — V=150[m/s] |
. LS e V=125[m/s] |
/ === V=100[m/s]
o e V= 70[m/s] ]
'/
4008 —0.06 004 —0.02

ETAIE [m)

3.8: ETEMNNAMREOLBELKFNE: (BFE, TFHE)
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BI3ICHFEIANE Yy FITL 2EESG D &0/ AEEE v,=125m/s I2B1F 5 BRI
AEBOMBRIE (BERE) 2RT. BLa AV vy FICL 2B EHOBE RS 27
O, BRE. FEB L UOBMELR L7z B32IC3RTLI10. Z0O@REHOEEIL
BIFEERRTH Y. ZORED O EMURTERT L2LEND 2,

6 T T 1 1 T T T T

E - s dBAlE T lin b )
£ | o FHE ((2)=(5.43-129z%)e(618/125)]
= | = f&ME s e
i!:- A - J
%uj e -sossedt
S 5" e -
o e -
L\ﬂ_ﬁ: F %
X

0.08  —0.06 —0.04 =002 "
L TFHLE [m]

B0 3.9: ETERENMIBIOMBKEYE (B, v,=125m/s)

FREICB N TEBASMRUT (ML 20 2 KB+ TH) OFEroT WD, KIZ
DI ERFEDEBRDOEDOBERIZOWTRET 5,

FLIANVICHNL BRIZE 2 BOEBHERL )V BERELHE A V5 2 7 2 A0
RS dMoo/dt IZE Y RDOND, 2 LT, BEEHRBEMEOR L VB LA VER
EMEA VS 25 Y AD 2B dM,e/dz [C X )R BB, E3.10(a) 12 SC I AV
PRELEIAVIZRAT BEEDE D dM,./dt BRI BAETD dM,,/dt DL TFHEBHK
. B3.10(b) 12 SC IANEREIANDFLED ¢ FEENE—HT HEZATHOET
WEERFEE R T B3.10(a) ITRT & 912 dM,./dt 752 18 LCHBIT 20T, Bk
EALZLBIRIRIZH D . 220 IEMAN R E AU BE 2B L2905, L2 L,
3.10(b) 127RY & 912 dM,o /dz ILBITH L TIBETH Y. —0.1 < 2z < 0(m) DHEFET
200 LT (2 R+ E8) OB TEMTE S, DF ), BRSSP IERFIZLTY
SRR dM,o/d:DRLBEFHIC L 2D OTH Y, #RE L CTER MBS BRI (2
REBA E5) OB L ELTE D,

RIERAIZONTER 5o K31 EABRN MO BRERE 2 RT. HICTT
£ 9 CEABEICOVTER S AMREIE—E T, |y| <0.02(m) IR O Tidfr BRI
EHCTELZ Lb 5,
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£ 0.8 ]

= 0.6 e, -

RS - \{*~: N

B04r - dMgdt e, -

2 ol st e ]
2L Hz)=—8.22 R
O_ | 1 1 | 1 1 1 L -~
~0.1 -0.05

(a) dM/dt

' 0
LETALE [m]

E—QO-\ T T T I T T T T T ]
T 21fF .
E 21} .. :
N —22" ~"‘ 7
1\3 u‘\ |
28“23_‘  dMse/dz .. ]
T —24F Rl Tt ]
o5l f(;)=(725ﬁ475]z2)/1'ooo| *N
~0.1 —0.05 0
LETHE [m]
(b) dMg./dz

3.10: dM,./dt,dM,./dz DALEKAF

'E' T

~ e e AR SIS e e st Lk s ke e v e 28 ereg — e
g —2.2r V=70[m/s]

#

ﬁ

%5—23— 1
i

N S V=100[m/s]

I - 0
@“2'4.' e V=120mUs] ]
% V=140[m/s]

S5 .07 ‘

T0.02
EHEAE[mM]

X 3.11: ZeAEHE S MR BRI (R, )

3.3.4 FHMER/ S FREOELIR
REB L MBI T 2 KEMD B LN/ L S . BRI MMEE OB %

X5,

ITETERNAIMEED-01< 2 < 0(m) DEIF THFEYE ke qve(N/m) 1Z R DITR,

TEE S,

kz,a,ue(vz‘a Z) = cl(vﬁ) - Cz(’f)$)22
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ZIT o, BEOHBDOBRETH Y, BITRLALIIC Ae Bl OFE L B, 72751
A, BERET, BEIaAVOBRIZE VT S, 3855

¢ = 5.43 x 10%e~518/v

cp = 1.29 x 10%¢618/% (3.5)

SHLIRB2ICAONIFE LI A NDY Yy FIZ X BIEEIRSG % £EY 2. HEFRS ORI
% kose(N/m) £ B0 kyose (& ED k40 & FIREIC vy, 2 ORIELE 72 D

kz,osc('vzy Z) = Co1 — 6022«'2 (36)

Lbo BEETHBTH S v, > 40m/s Tl oy DBELIZFER NS WD, L &
2Ebo

¢,1 = 6.85 x 10%143/v
€2 = 1.56 x 107 - (3.7)

TEMEGZFEIA V1 v F 2 BB T 2B TH 50T, EFHHTE XA
B B INFEK ko (N/m) 13RO L I 102 2

klev(vxa z, Z)

= kzave(Vz, 2) + ks 050 (Ve 2) - Sin(27z /Tiey ) (3.8)

72l 3 (3.8) DEAL#EIH L -0.1< 2 <0(m), v, > 40m/s. SCI AN EHBEBLET 4L
DHLB—F L7z 2 T sin(2rz/7ie,) 1E-1 % & 5,

ERBRNMBUCOWTOFRRICRKD S Z LT E 5, TF. FHEABR S AMEHK
R 3.1120 5 Jy] <0.02(m) ICBW TR BEREEZERTEL05,

ky,aue(vx,y) - ky,a've(vw) = dl(vm) (39)

dy = —2.75 x 108e=14:5/v (3.10)

SHIBEIANVE Y FITL BIREBES b ZET 545, LTFOHE L FRIC v, > 60m /s
DERTIHIRE LTI B TIREE DB/ ST by LB E S5,

kyo5c (Ve Y) = kyose = —7.18 x 10° (3.11)
£oT, EATHIAME o, EHEME yIcBIT B/SRMEE ki (N/m) KD E D127 5,

kgui(vx: z, y)
= Kgui(Ve, &) = kyave(Vs) + Ey o5 - sin(272 /70, (3.12)
COYATATERENERADEALELIANVTRETZDT, 2R OMES:
HEZBRTDUEND D, 22T, RICAEN ETHIIC b EAFRIC S B LI Eas
PVRTEZR, ZOBBNAEEZHL,ICT 2,
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3.4 BEVLTEARICEAML ABADER/N R

TT ¢ HIEITEE v,=140m/s I2B1F 5 L F BRI S MO BTN %K 3.121°
Yo BICART & 912, BRISAREE o 5. 2510 E b ISR S RT, KIZ20
BARIZOWTIRET T %0 X3.13 123 v,=140m/s DA DL BREE S TY. KO
WERENTND ALBIZB T y=0 TONFMIBEOETEBILLTB Y . iz 228
0.0lm TLIZBARDIFUERL TVEH, ZIZER o TWAE I Edbd b, Sht ) o8
EFRMLLTH ., yOBRMISTT 2 HHEANDEEI RN ISR IR,

Vertical spring constant &z [MN/m]

56 ‘ 5.6

54 5.4
52 5.2
48 48
46 .

-y
o
W

2=0.01m,0.02m... 0.08m
D8 o@'«’#’lﬁ’éz_ﬁ‘\

.
o
N

=0 THIRAL)

N2FZE (L£F)

(y
2

T 0.02
EHRRIE[m]

H&m;t?%mﬁiﬁﬁwEEﬁﬁ%ﬁ%ﬂ%%ﬁ\wﬂ@ﬁfﬁ%ﬂ)
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ﬁumawmﬁLttT%@N%%ﬁ@EHﬁﬁmﬁ%momfﬁﬁ?éoH&MK
FEREIBIT 2 EFBHEANMROLEAMBKENE % RT, KBICRT & AT, LB
MY AHREREFRRICEEICH LT gl T 28 BIRA L TH 2,

. .vf?to) m@ |
L VEra0ims
=== SR (V=100[m/s])

E
4
=,
|./_
H L f(y)=(5.1+430y2)X10°
2
%
N

Y
. \el

A

-----
---—--"'-_-

T 002
EARAEm]

3.14: ETEE NN AREBOLEAN B (BEHEE. FHH)
Lo THHITRT L ) 13w e kravey (N/m) 13 2 REEB DO TIHPT 2 Z L ASTE,
K ave,yz(Ves U, 2) = kz gve(var, 2) - (14 84.3y%) (3.13)

Eb 2P, kzave(Ve, 2) ISETERD LT EH/ N AMBHTH 5, FHEIC L CIEERS k2osc,y2
(N/m) b
kzoseyz(Vor ¥y 2) = Ky pse(Va, z) - (14 171y%) (3.14)

&b,

RICEA BRSOV TRETT 20 B 315105 v,=140m/s DA DELER S
DABEERIFIEERT o H SO L) IS A ERIE 210K L. gl EE L v, &
IZRID AAFEDTERIZ O THRENT B o B 3161 BRI NN MERORES L U F T
BERFEERT,

O ETERB N E FRICE IR 0,10 X > T EDAFIET 2, 2 LT
DX DIC by greyz(N/m) IEEMDTEET

Ry aveyz(Va, ¥y 2) = ky ave (v, ) + 4.12% x 108 (3.15)

ERTZENTE Do 72720 kygue(va,y) 13 2=0 12 BT B EEBRARMEETH 2, |
FRIC U THRBNRS: ky o5y (N/m) B

kyoscyz(Vay Yy 2) = ky ose(Vn, y) + 0.52% x 10° (3.16)
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Y ho SO IEABR M y BT OV TIHRBEE R L 2Bk LTI 2
KRBT E L Do TOLHITLTRDI, BT - EAED IR E BV CTHREICE <
BL-RADNERDL LD TES,

yAADERARE o 725810~ ) ¥ 7 B2 R 5LEN D B, yHREENA 2cm
DHETHRET L0 —) Y7 HI3#0.03° 21] TH L0 5., FIBERFTR. 0 LM
FRIBEICT A5 EIIREICII R 5 v,

Lateral spring constaniky [MN/m]

3.15: BN ARBOMELKFE (BFR. FHHE)

H

5t * V=70[m/s]
- = V=100[m/s]
* V=140[m/s]

E
=
=,
%4- Tws AERIE(V=100[mIs])
LS
z

.
A
.

. f(2)=(2.35+4102%)X10°

¢
S
LI

3 \i\ 4
2r L 1 I L 1 1 L -
-0.08 -0.06 -0.04 -0.02 0

T E[m]

3.16: EA BN FMREO ETNERF S (BFK, FI9ME)

35




35 HELTEESALSEMITERETFILOK

ﬁ%@%ﬁﬁ%#%SOM&ﬁiz4w®A®%%%2t%ﬁﬁ%fu%ibk%&
FUEYTEBOLNTBLY, EEINSWEE TS VY YT DSIEDEBASH B A,
vy >50m/s OVF LT TR R BIBICE T Y ¥ V3 BIZ R 5,

Lo TSCM LB LIANDEDREER 7254, AEFLETHESZHVET L TN
%%Kd\iTﬁﬁwﬁﬁm%ﬁT%ﬁﬁﬂﬁéo%ZﬁﬁﬂéﬁﬁiTﬁﬁtfwé%
GERY BT COBERDY V¥V 7o TRET 5. 72 SOM ORE Y — bV MR
Kﬁné5?@%@%@%%@?%kﬁiﬁﬁﬁ%ﬁﬁ@%yygyﬁuﬁM?%:a
BHONTRLH, T TR SCM L BELI A VDADRIZOWTHS,

3.5.1 FLELTER¥DOEFIAL

REOETREEMIETY I2b -2 a V270, %E5 2 VY 757 L 2R3+
bo BB, KRB OVTRY Y EY I ANZIZE U TH D720 [22], &2 CIHEE L
Vo BIRIEETREEIANVOFNLE 2=0 L L7, 2 LT t=0 0BV TEHES 20 | L.
BEIGEATRIICH LCE—E L LTCETFION LCHIER S ¢ 72, $9. 75 RmRE
v; 2% 50,100,150m/s DHE DEEDREE OMTF % X 3.171257 1,

E I i 1 T f T T T /I~ I T T T /’\I\ i
B OR 3 {7
# i ; \]
e 8 L
-L{ o ',‘ ly
-0.05+ b H
i L
i NG = / ‘:
~ \ 7 vy

- ~ \ -
—01r V=150[m/s] - -
- V=100[m/s .
[, oo V=S0msl

0 1

t [sec]

B 3.17: HEITEEICBIT 5 L TFIESEE

Hﬂﬁ¢l5K?§ﬁﬁTT%KOﬂT%@@%EﬁﬁMLTBO\C®%ﬁﬁ®ﬁ
YEYTERHoTWA I LD, M3 ISICESEBKES VI L AEAERNT. 2 (3.8)
DETNB L UBRANRET VEBCFETD, 0,=125m/s 2B 5 L THESERED
FERRE R,
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T T T T

— AR

""""" k=Kiey(V,2)
———k=4.62[MN/m] /
—-—-k=4.37[MN/m] //

L TAHIE [m]

-0.05r

3.18: FEHEEIC L B L TIRENIFIEDRIERER (v,=125m/s)

FH S R ORRBRIE k,=4.62, 4.37 MN/m % Vs, 2N EAURIERATRE R L4RIB, B
—5T B &) ICHREL TV b NAEMS—EOHERIREE—HSE 2 LAMITTNRT
NEL Y KRR B S D LRIEATKE o TFNRTLE Do —7 hiew AR
HL T3, 2 LTIRIEASIEMN X ) BT/ E L o TV AD, THIBEMRICIZE
EOIMDEE (BDF VX)) A>TV EWnDTH 5L,

BB E I DV AFLATIIY VEY PRI AT EPHAILNTEY [9]), (B
LR OEE. OF ) ETHREEESAE L 25 &, BIIC X 23 EHBEOBESES 5
DT, e RDIEMNRE VS 2 LRTER V. FREFETICBNT, B EHOFHE
PREIZPDPLENEIELTCATH, BEIIANVEY FITLD kose(vs, 2) -sin(2m2/ Tiew)
DEIZL Y., BEAESZEITI LIk b, £ L TR AT 5 & EICBRAEAT
T EHEOREIFE Y, MELRL L B EHEMOMAET L TIRE) DS R B I
b0 SoTINEDY YUY DEFREERT ZLENDH D . RIZINIZOWTRET %o

€ 3.17% ) BHEE IOV TRE OREICH T 2 RIBHMEZ KD, Tt EZEORK
a(vy) 5B [X3.191C a DEEREME T T

BIGRET LI, e TEELHI/NEL 2B, F2T, M 3.190FRD 5 HE v, >40m/s
DIRTY €V 7 1% APl (A, BIMRE) DBIBEEITE 5o B SHREUS Aem P/
DEBTH o745, RO Y ¥ V7 OMFHMEILEE & FICBPT 5720, BEROMNFH
B n, &2 CHEENRIEEOMNBIANVEF—OHEINTHY, ¥V EVTHITE
DIFNVE WL EZ B ENTEL, ¥V EVTHIC L 525V F -G IRE)E
BEO2FEEHES LD EY Y EV T RBnOETH 5o REERE v, i3l LD E
b 5%, ¥ F TR Ty ORAHMEIN S < 0,105 2 2 HBIINEVDT, o byidlt
BIOBRICH 5 LEPTE D, 2 LTEBMA F(v,z,2) REREFRONRILETL
ETIRE) R o ICHEIT A TIOBEORTET LXK D L) I,

F, = kiey(vgy 2,2) - 2 — (vg) - 0, (3.17)
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bldo 12720 nidd Y ¥V TR CIRIEINE o 25 AB/= DKL AL . B
R3ITWCRLIZETYIalb—2a VERPS,

n(v;) = —0.060¢0%/v= (3.18)

EEMTE D, 2T, D ETHE :OKEBRZAZ DT, BITEE v, OADOHK &
LTWb, 72, HEDO-_EF vV I P B8THE I ERRLT WD,

. EESMEs
------ tan Ve
f(v)=0.0018exp(100/v) ]

w
<

RIS a [mmA]
N
S

-—h
o

L L B S S S S T
-
1]

- 50 100 1;50
BEIRELE [ms]

50 3.19: IR HN=R O 33 AR

3.5.2 FHM/NR-ZLINEFIVORSE

RIZK (3.17) THRO N2 L & B 735 G OMFHEROBIER 179 0 $3.21238 (3.17)
TR EORTREROBRMBET V& BB R (K3.17) 12687 28247
To BEREHEEICBVT—EHETETLTEN., t=010BWVT 2=0 5 FFI L

& 3.2: EPXz A/ HA O EREE
R v,[m/s] | TR (%] | e %)

| 50 0.39 0.04
70 0.57 0.27
100 0.40 0.18
125 0.15 0.24
150 0.08 0.0

T@&ﬁé@ﬁ%ﬁ5o%mm\ﬁ@@%%&ﬁﬁ@%%%ﬁﬁoimﬁ#lﬁmﬁﬁu
FRITNE MBI —FHLTBY ., EUROREBEETL T WS,
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3.6 ©5

AETIEEERTF LHEY 27 A COABRERBEFROSMETHET N % ko
oo Y BHARDEN L VIR LHOEFHIEE RO 2, ZOEED OB OMEE -
ERFEEHRE L. EERETOER NS MIROELRZ B 72, BRY SR ES
BE v I LTIRELEIAVE SC a4 VORZBEAEK L LTEIES DRSS
AaW%wﬁﬁK&b\ﬁﬁuﬁbfmﬁﬁfyya9VX@LTﬁ@w%dM%MZ@
ERFHED S (2+FH) OFIC2 B 2 & 2R Lz, FRICRNICONT b 28 S
Ko, EABR N ARSI FREMIST L THRIBARTH LI 2R L

SOICHEN Y, dMAMICOVTEM LB EDRE - RNTICOVWTERENOME.
BERFUHE RO ELURE RO CNOFHAVTRECH R LE - BRI ES IR
WHZ ENTESL,

o BEOETHRE Y 32— a V270, ZOVAFADQBOBDY V¥ /E
%%ﬁﬁ%ﬁ%%%onyyﬁ%ﬁ%ﬁkbto%LT\vz%Amnyyﬁgﬁ%
ERLIETY 32 -2 a VICOEATE ASMXHET VORMRZ KD, 2 OF
W& 2 BT IS BRI & TR IC X AR E — L7 ZORBRE AL = b
T RERDBEM NAEB L ) D ERRFEEH2BEZ EPTETH ), EHPLFIEES L
L EDENTHES IR B0 BIRMETIE ETREICHE O NS 25, BERE LTV ATHIRO®E
MEBBEDOEE Sy — V2 EIbTHEF N E LTIHY ANS & L HSTEETS 5,

L LEEOBEMPFRECHE, FlIE0 -7 EBITROBEED VLY FEOMR
ﬁmﬁwfﬁ\CCTﬁNtiﬁ%?»#%@%ﬁﬁk%(&%oitlh%@%@ﬁ%
MEEFRE B ) ., REONEOBEIE LT A VERICHEL | B RN 25 S
Tho Lo TURIUETIIDIRHEF VEHVT, BEREBEM L HEICL ) BIF 247
%9
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3
X
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Iml

4.1 W¥E

AETH, #ERTH S LSM LFLENRTH S EDS VA7 AIZDNWT, ZRZFh
OREETIHFE 1R LRI C ORI ML KD D 23] FHAEEFVEENTLE
T\ e LT RS S 5 BAIREI SR AT I B R A R B o 2
NoZ2SERATHAEEFTVICOVTAEINAE IR )FTAE & o 45 LIEa
& EDIELE R 2B B DEFFEEIC OV TR T 2, 70— T REOEFY T a1 —
VaVEITR, MR BT AR Y 2 AR T B ERD Do & b ICHMEN T
THHEET VIZOWTRBDOETY I 2l —V g YERITRV, BELAEOMEARIC
DWTIRET 5o

BB, B 3ETELRNROEBIRE L ROIAT, 7 —7 BATRIE S S 2B 7%
EREEOBMLEBEAIAE 2, 55 IR LRANICAEOEHEEOHE) S &
Db Lo TIITEHE2BIRLABRIBEM MY I 21— a Viz X )i
TR ol,
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4.2 HEER

4.2.1 LSMIC L 2H#ES

RICLSM T L D HEET OERBEE LR T, EDS ICL 2HAD@ L 720, ZNEITHN
TR OWEDEMA 2 LEN DB TR ALITEED (y,2)=(0,0) KH 2 FEDOLE
FRIS72 ) ORED ORTERT o S THEIANVICHNZEIRIZEAD KA & LT
Voo Z2ZL2BITRLAE ) ICHDEITY 2L — 3 3 VICBWCRBEH 7 & L #
ENDNTITHIE S 5 0.42kA F VTV B,

/Joint point\

kN

Z10.5

ot

| E I I N N N

10

Thrust force

9.5 ]

Distance from the center [m]
B 4.1: LSMIZ X 2HEETORF (12 a )

NEFHERET LTS L EITIZAERI O (y,2) TBICH 2 BEIZT AR Y = 4+
7V AYORLPLOWEMET, 1FAF Y24 €27 T a v (126m) BOELERLTW
S0 BI22ISRT LI ICH ANy 2 A OYETLSM B ET A VI 2 DICHE S h B DT,
HEDDEBIFRZ o £MICAH SN LERMLIERIL LSM OBBIZL2 b DTH Y,
B350 [0, (LSM DRBY v F |FEATHEE) L 7% 5o Bl %12 v,=140m/s DRI I3 B
Bid® 311Hz £ %2 %,

RIS DELBIKAFHEICOWTRT . 420D OB B NEREE R+, %
BRAEANO L L2 Y s Y HMOPHEERT. L THEIR v,=140m/s TOHETE
2=-0.03935m IZEI%E L TV %o X 4.31ZHEET) 0 LT HREMKEM % 7RT, $iiis
FRIDO1E2 2 a VEOFHEEZR LTS, EAMEBIX y=0 KEELTVL, 20t
VWCEBEMEIC L o THEDZEBH L. BHAEM A OREN DS > 2 LT,
A=A YT INVIRBEEL, S—A Y7 BBOREICE 2, 62 13EARED 2em A
L7BE . EADHES OEIIH 1.62kN L2 WV EEE N V2 28585 5 L 2.41kNm & %
b0 TR EEATREICBIF 2 ETR & 13-dem 55 7% OTH 10.15kN & % ) . BigEfTE
DR 10.26kN IZHATH LI%BIC R o F 7= L TEM dom T EENETIE 11%EE
T 5 DITH L THEF R 4om 123 LT 1THOLENC % 1) . BHRER~OERE
WHEKREWZ L3502,
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z9 1 Z 9102
— r —
82 11 8z
2g | °g |
% 10 3% 10
o Eo
FS ot FS |
o S
9
[ ] ! L I ] ] | 1 1 9.8¢ I L 1 L L 1 1 "
-0.04 -0.02 0 0.02 0.04 0] 0.02 0.04 0.06 0.08

Lateral displacement [m] Vertical displacement [m]

B 4.2: #eETT OB IR (1 4.3: HEEHO LT HREMKESE
Y7 a vERE) (14273 a vy EHE)

4.2.2 EDSIC&3H#EFRMD

EDS VAT LDFLEEANREELD SC a4 VB LEIA VOMZERATAHIET
Bonb, 2FNBEOEBTANT —INRELEBRNNIIERINLZ LI 5, #2T
EDS 12 X ZHEEF AP ICDOWTHRET 5,

COVAT LDEREREZR L7200, 1HOBELIA NI LT120DSC I A
BBLBEIIOWTKRET A, M4412SCafveEltaf VvoONEBBEBREZRT,
B ABCIEEFNFNAIEESC aANVPELIANVICELPPAHER. BEFRLFLD
FLA—8T 5, CIZEBRTHOMNETH 5,

SC A ANVHLIFELEIANVDOHFLMIFF LT 4em T (VAT AILCBITHRLEERR) %,

@ —ERE v,=125m/s THEBEBT HHEDOETHAN LF LN ZM 45K 461277,
Levitation coil
~N\

,,,,,,,,,,,,,,,

1 !
! [
|

SC col ]::::f: [ J e ;
{ | L i L ____._J 4em

!

|
( | T | 1
\ ’ \ \

_ —
Position A Position B Position C

B 4.4: SCaA NV EFEa A VorERBGR
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T ! T T T T
- n E |
b4 22,20 i
= 8 1
3 s I
8 s |
g F 100 :
8 _q i g A B C
_J b
-2 P I 0 PRSP AP B st AP |
20 0 10 20
Time [ms] Time [ms]

X 4.5: SC I A VI 53177 (SC = B 4.6: SC = A ViZhnb 3% EJ7 (SC
AV 1E, FEa 01 #) TANVIME,FELEIT AN 1H)

7 HMATICREROT A VE —BM0E R o BATHRN IS L CIBE 2 55T 2
ﬁ@uﬁt:4w%ﬁﬁﬁnétb\MkmﬂuiA»Bﬁﬁ@ﬁﬁﬁ&ﬁﬁmﬁ%%
Ux%ﬁ%#%m%w#~ﬁﬁxéhéoﬁKB»C@ﬁuﬁﬁﬁﬁmﬁ%%w\%ﬁ%
Kl%»¥~ﬁﬁén%:&m&50ﬁt:%w%ﬁ%%mw%%uéfwl$w¥~ﬁ
%ﬁ%mﬁéhécaméb\EE@E~7ME%K&50L#LE%KIU%%%M&
L. BERICRD TAVF—ANEL Y, ZOESI A TOBEBIINE— 5D,
ﬁiﬁmomfmﬁiz4wﬁm?§mﬁﬁﬁfétbu\&3:4»K;5ﬁ&@ﬁﬁ
—E&%5BRMETOZRLENETFTELNS,

= T ' ]
%% &5 | /N — Consumed in i
2 | i resistance ]

w § ™% ----Provided by LSM
400r R Stored at lev.coil ]
L ! i
! i L ]
200+ § S .

C
1 K - ,.-,;L s S .
E 0 20

Time [msec]

Bl 4.7: FTA3NVF =ML (SC I ANV 1, B LI AV 1)
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KRIZVAT ALBWTHEIMDABHRDICOWTHRET 2, ERIIZIEK458 L O
L6TOBMIIDEREDET, SC IANVAHELBREI A VEOBRISKRT 2,
ABWERT AN L 2D 7 — ) 2% . M4ARE L ZD 7 — ) LB 2 T4, %
B, 7 VI TIRERS IR LTS,

g 2 ' ] §210: ' !
[)] L
[} 0 — o L]
S 4 8200
g—-?_ \ _S [
Q_y ,2190:
. R . R 1 N : 1 _C_IJ) [ . R . . . . R t .
0 10 20 0 10 20
Time [msec] Time [msec]
(a)Drag force (a) Levitation force
= T T T T T T T =
éoe- i g 3_ T T T T T T T ]
m ™~ T b 3
5 0.6: ] § 2 7
S 04f 1 £ ¢
£ ool ] € 1t -
0.2 ] <
10 200 3004050 R e =1
(b)Fourier Transform of Drag force (b)Fourier Transform of Levitation force

4.8: SCaAWIThbAHB L UF 4.9: SCafMichnbrBREHB LU
D7 =Y LI (1 HE) EDT7 =Y TN (1 BE)

EFTHET &R ETORFIT, B T=3.6msec. DIEREFSE SN S, = DFEHIESC
IANVHE—=DODFLEIANEBEBTABEMTTH L, LoTTRERLEIANE v F & E T
BEIKET 5,

T = Tlev (41)

Vg
S TR v,=125m/s, T4 V¥ Y F 7,13 0.45m TH 5 DT, IEBIFS-OBELIE 3.6msec.,
EEAH 277 8Hz £ % B o
A OFEIZA-1.6kN TH b, & 2T, ERDOEASIND TR L E— Ersm
i3
Epsm = — / Fgpsgvsdt (4.2)

Thobo 4o E—ETHHNDT, LSM 5 DFHUEBHIE Fpps, DFEHIEE v, O
THI2006W & %250 LTI OFHMEIZK 196kN T, AEEELH LTI, K 4.9(b)
DELETOB/NETOMBRERIE, M44TOB(H DR LEIANVOHFLE SC I L LD
LA —3) 1% %,
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$7:804.8(a) LB 4.9(a) & BT B & LN ORBEMICH L CRATHES OA
PTRTVD LGB THIREET A VB TH B, AT O L | #hT
FEAEETERLRE L, B LDOBNETHEARIEIC 25, LaL, K458
5 AB MOEATHI L MOTDRE (2% 2 LT, ERESVEL., RLIEOHIC
BEHL. 2o0MO BT 20T, AV EMT 2, BEISVICARALI LIEE 20
THEDMAZTND Z LItk b,

LI0ICHEA—ER S 2=-0.04m % v,=125m/s TET L TV ABDEALR VEF—
SRERT 1 BELRLDIZTLE, BEIANMCER ONDE LR VF —(HITIZERR &
Y. HREDIHE LS5,

r— T T T T T T T T T
2,
> B .
(=2 Consumed in resistance
L% p-| MEESEREEES Provided by LSM
-~ Stored at lev.coil ...
L Passing one lev.coil
1+ | .
N ,,,,,,, o
L E § . . \x,\
0 p -

: 8
Time [msec]

4.10: FZAVF—ZAL (1 HH)
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4.3 FEEARAROIFH

4.3.1 LTTFERZEMICIT DEKREM

B ERWRO ETEARMIT S 2 BAREHIIOWTRT [24], STEFETRLZ LS
Iy ENENDTESCIANEBEIANVDEDHEEA VT 7 & v ADOME - BeRs
DL 2% ZITR29D L HITFEET A VE SC T AV 1B v,=125m/s T z HIH

KEBETLEDSC A NVEBFB LIS NVOHEA TV F 7 ¥ VA M,,. #OMNEMS. B
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46



M[H] x 1073
dz=0.01[m]
0.00 En ,""‘ dz=003Tmy] ™
k 4 dz=0.05m]
-0.20 - dz=0.07m] ~
u
-0.40 i /
-0.60 \
AN ./ i
-0.80 i ,':'
-1.00 ::: ,-:,:
ol
-1.20 R
-1.40 bt
Vo
-1.60 s
\_ L ”
Position of SCM[m]
-2.00 0.00 2.00

() MEA V¥ 2 & ¥ 20 L TN

dM/dy[H/m] x 10-3

dM/dt[H/s] x 1073

4z=0.01[m]

600.00

=)

dz=003E]

500.00

400.00

.

300.00

>

200.00

o] e

100.00

2@\

0.00

<

-100.00

-200.00

mzadrE sy
ERE

=
-

-300.00

-400.00

o)
RET T Bt

-500.00

-600.00

Position of SCM[m]

-2.00

0.00

2.00

(b) RS OM, /0t O LTI

-2.00 0.00

47
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MH] x 1073 dM/dt[H/s] x 10-3
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120.02m AL L 7235681 —FHEE v,=125m/s THEBTEEORRNNIEFT, 270, &
BHETAE =0 &35,

210F T 1

01b2b
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FEHEERNDOBG ICERD & AL T=3.6msec. DIEFERROND . EREES I
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BB BETN, K412TOHEA V5 75 v ADNBEREETAO N REOE K
BANDES IR TE b,
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BOREREFEL R T t SORBWTEHEEN (y,2)= (0,0) KH Y, BLEILVER
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HEBOHEICBEEDY y=0 OMEICH 5 L R0, g HAIC—8 DS
Fuoty=0.2MgN(39.2kN) 1Nz |\ 51 L RNH OMENEH CEAESEH 2475, -0
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4.3.2 [EEARICIHT 2554

RICEEH IOV T O8RS EEHFICH LT 0.001rad~0.01rad OMEIZ
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ZIT, Oz /ot FETHEETH L2, MOEBHEEL D bI12B2ICKE <. BRsl
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4.4 BEBEEEFIVICBETIIZIEFTII2AL—3>

CCTREEREEETVEAWVCEEINELE R 75E82 0 — 7 #4782 E D EDS
DEAFUELT RO 5, BESHEARLT AR 7 = 4 OBT g EOMBINELE 2T 728
BIOVTIHERD o BEPHNEZ T, BHMICEMNT 2 EEAEDRETDONT v ZAHE
W O—=U YT MVIBERET S, FITETREET IV EHC TS EHRICBIT S
0—1) ¥ 7 OFEEBEICONWTIRRS,
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X
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AANVDIRDRTIRESNLY VEY IR EV, —HEIRERR TOERERD LI
BKE BT VYT IBLNTBY, Dy v EVFERIZOWTORRIRKD HNT
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5.2 FLADEKRLZLEL T4

P, BEHOF VT OREICOWTRT 25l ZORIGIERERTH). BEE
FTICEHBRICES S -RETOETY Iab—a v by Y V72K L0
HHRETH b, 2T, TANVF-PNIXOBELOF VYV TOREERDDLZ L &E
2ho BB OFEERT, CITERBENFIDL—EDEPOLTREZHE 2L
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z = —Asin(27 ft) (5.1)
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NIy ¥V 7 3RICR D,
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BRARZ PVERT Vv ViR, FREREORKRN ZHEFETH 5HENT VR
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ITEBPTMN D EERPOME r IZBIFAIRT MVEF YT vVvE Alr) &L ¥5E
KB AHEFEE B(r) L OBICROBERTD %,
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Fio. MEr ICBITABRE E L, BRFEOERILY

rotE(r) = d]?igr) (5.5)
DPBILT B0 A (5.4) B (5.5) IfAAT B L,
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PELN, BRENZ MUVRTF Vv VEDBIZRD X ) RBRERFL,
_ dA(r)
E(r) = —, (5.7)

—F . BB v 12H B EBOEREN dv ONEREFRITT HALE ¢ IZBIT 57 b VR
AVAVE @A ¢

'M”:Zﬁ§%3“ (5.8)

DEICETIENTELDT, RV —IVFONE r IZBIT 5 ) TERSMOHE
REXRD LD I2FEE L,
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m“”*ﬂ%vﬁﬁfzﬂ”+%ﬂiﬁfiﬁﬁvzo (5:9)
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HTEELLDEALT,
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143



DX ) BB,
u;(z,y) = rot¢i(z,y) (5.10)
Lo TELONAEEBE u; &, M5TIRLAL I ICHSSIIRLAEBRV -7 EFELE
BRE LTWBEDTEAN LV, o T, HiHi OV =72 RNLBREEIIRAD X )
KRBATE 5o
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DX BHREHLOFEELHVWAZ LT, Y- VFREDEEDOHMNE r DERE
Eir,t) ZROE)ICRRTH I TR Z S,
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72120l NE¥— VR ED {ﬁﬁﬁ,ﬁiﬁff)é 0
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__;r ______ ' g L
2/ o
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A A
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1
V}'.g - -2-./EUCZS (517)
~5E; (5.18)
Khho —H. RDE ) 2HEBNRZERT %,
1
< u;-ug >= E L u; - ugdv (519)
LEOBFIHE S TROEEZ T 5 L
EJ' <u;-ug > = EJ-;% / u; - updv (520)
_ _Yyp
= 2Ly, (5.21)

r7 ), & (5.18) LR (B2) B —HT LI LNG N B, TOZLE, HOWIHRK, &K
BAOMAEHREIZDOWVWTEILT %,
Pz ehn, K (5.14) 13K (5.22) DX HICEZMZ AT LN TE 2,
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PEJez _t) <uz uy >+1§ : d/ /‘I’JBJ( )uj(r) Uk(r)d’l}d’l]”
d 1dt v Jy
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Bimi CHIE ) PBEDENE &
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Hig i LHEiE ) PRIOICHEE) L E
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<wiuy>= —2oosodedyd = —o (5.26)
sl LER SR T AL
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RITERENEICESE . M513I0R L L ) ICHEY —VFARE A 4 55, #
I 24 58] (SEM O S 69) LTEtEE1TH o700 BB BIRSH OO0
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HIBFLLAINVEF—DEHEEL RS,
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. EHEE B L LTHRE Lz, LD LY a4 VDA v E—=F ¥ 2 EBFART
HHTDIZ, FVE T OEIME~NDEKFEITKE W, 22T, ¥ 32 £ VOEHEL
WOEFEZEE LIRET, BEICTT 2EKFERERD L, ¥V /a4 VOEEBI, X
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0 1 DKL ¥ a4 NVORIBERRLEBIRICKESF
o dMyq/dzDEKAL: LI AN EF V3T L IVDIIRITKTE

O% 17104
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