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Abstract: Maglev transportation is a new type of rail transit mode, which is different from traditional rail technology. It has
the characteristics of fast acceleration, high adaptability, low energy consumption and environmental-friendly features. After
nearly half a century of research and development, two mature commercial technical routes have been formed. A variety of
technical routes for different application scenarios were developed in recent years. This paper analyzed the strategy and sta-
tus of the development of maglev transportation in major countries. By using bibliometric and text mining methods, global
technology competition situation was revealed, and the research progress of maglev transportation in recent years was re-
viewed. Studies have shown that China,as a rising star in the field,has strong competitive strength and will jointly lead the
development of global maglev transportation with Japan in the future. It is recommended that China should continue to im-
prove the existing maglev transportation technology system, strengthen forward-looking technology reserves, highlight the ad-
vantages of independent research and development, and strengthen the international distribution of key patents ; continue to

carry out cooperation among government , industry , and research institutes, and actively promote the development of maglev

# NSTL [H 5 s A -4 (B 1829-3) , A [E B2 B 5 AR QUBHE HE 2T H (B 1415) B3 B)
# s JHIAAEH , E-mail : sunyl@ mail. las. ac. cn; Tel :010-82626611-6649

www. globesci. com 25109 11



MaTin SR

S RBABAEL AL

2019 44 H

technology.

Key words : maglev transportation ;rail transit;technology competition ; bibliometric ; patent analysis

W 1% A8 SR AN R TR BRI AR —Flogr Al
MIEACHEBI . BT RTINS A Z R TG A%
LB A, AN SZ AL G058 AR Gk 26 W BR A PR, DRI
I EA YRS/ MG hn s bR | 2 (3 0 1 i A
BRI, 24—z F 3 EE RB A F] 500 km/h
F L T 52 2058 TEL Y o MBI 25 Ay B i T o
W R, EEA T R () .

1) ESBEEZRR. W AR FE A%
SEEF IV RGBS RGN 1 5| g SR S B
TR 9 5 e R T Ak 1 D R P AR AR
R R TE BB, th ALk 22 51 51 B 17
L A 17 AN ZE B SR /D, — % 8 ~ 10 mm),
B2 AN 2 [ AR S AR , T4 5 fHR
o Ll B RGN 5, T IR AT DA

2) BERIHBFH. HSRMMETTY EFRE
TEE G208 0 A, TE S TE W I A 3 — &R 91 4R
LB R B T4 L R, SR e
B _E A TCIRER Pl = [0] AR X 15 Bk 77 AR I 4R
HE, AN AIETERBR AT A 100 mm , {H HL 37
BRI EAE R 1 AR B 1T BN BB B IF , WA
T SPEACK CE K, 5 SARGT Y 4
FHLE , H 3l 2001 42 B 0 s Y 17 2k e ) Fn

VO, HR T 0= A A A NP A,
ARMESE B K

e B AR ARV AR EE AN [, SORT DR
Shy e U A Ak VT L A B, SRR
PRSI AR A (F T 269 £ IRE) AIH, &
TR ARV R R AR H (F T 196 $RIGE) ,
TAERERS T M.

3) BIRBSHEF A I EHAES KBS
PR T FLRRPELERR BE RS Hh AR 1 B AR E
TE LG A IR — T B BV e 1) — IR AL BB 52
WM THE, SRS SERERGFEHE
O F Y M AR R G b TH KRG IR FR R
HAWRBN R G = RO /3 . E VY R 58l
K TG HAL, TEE L H A 75 S 36
76 T e Yk - 1 2 I S R S 1 WL, (R 3
A TFRIG B B, FE AT R ALz B R

4) ETEEHEF: ASEEIZ N R
PRI EBARFL AR E EEARASS &, R BR
W/ NG 2 e A A T I ) R AR R A< BBEL T, LA
SRR TS G b T S e s AT HURE 2013 AELLE,
5 [ — 2Lk 2w B A BB AR &, I R G 4
Bk, R0 e 5 E DR BT E K Sy

R 1 ERREETECH RSP AR

Tab.1 The main modes and research & development status of global maglev transportation
FEEAY HOR 3 Bt/ 1 g i e Rk g2k KPR
wogmpne WEEE Ry [UR RIS e TRt 00 HEOR i AUAL: TR LA
R 50 e IR 100200 2 PR RILEE sl
GRS Wsh &7 (BF ml, R B 603 251 10 Uiiéﬁtfﬁ%%lﬁl_k 603 km, A Fl AL
ETE N W& Ris km/h SR Fa-g bR st
PRES RAEE MR it 5 ELP* Maglev Cobra™ 028 T2 Bt
HEEE  RAEEIE + & Hisu KT 1000 i ‘{B‘Uf&%% {fl@)ﬁ% £ g

55110 51

www. globesct. com



2019 44 H

S RBABAEL AL

Marin SR

Gtk . HATAETHI TRRR G B

IR PR RS R S R TR A
fr et 5 P gl B FOR B 22 A, 20 ! 1 A
HASEYR, PG VRS 1% S 0E 77 e [ 1R
NIz & 5 e i - o T A L 23 A I R T
PR TR A AN B, 18 R LB RLIZ %
| FEERUEFRERREEGR

20 fib2d 60 AFARLIK, 8. H 56 55 ]
FRLETT TR 7 S Tl BB 5T, 18 B A H AR
AWTRFF45 B BT AN [ B A [ 2 1Y) e 77 52l
FRE S [ Rk T I FF 2 vl i OB B 28, 5 [
WS A R T IR s B RO . T E s g
PESCTH PR BIHT RO W 77 5 5 [ 2 —

T8 SR T F Y R I LI S
TR, Frtfk & B4 Transrapid Jg& 5 B E U A$L
AR S B ETR = EEER B AR 4T, TR B
01 {5 09, f5 o 12 56 1 3k 34 5] 505 km/h'
IR, T HOR &5 BRI, T8 E E
PRRIL) 1 e R 17 2 B R A T, 2011 4R 5 i 2%
1L TR Z 8%

H A5 18 [ JLF- [R] — B 393 0T J 1 7 5 38 1Y)
WEA B ik # T S8 E A F 1 —i 5
WEF. B 70 AUR, HAREZE0H L T ML R4 L
L AE MLX B0l F IRy 1O 2250, 2015 4F LO i
B R I RS T 603 km/ht 1]k i 17 52 58
THE AR EE, HAS) T TS
M L KA P, R TG S 1) e A b — AR
T LA W BB R e, O B A
T P9 TR R e e L
IS Ko 7 S A vy ek K B PR A K ) T B
JRER Sy, Wl S€ LR O B AR T S B Bl EOR
HH

www. globesci. com

S5 TR o e 3 T 17 5 30 42 o 1) 25 B A 4
ASE , BRI % S FR QLIS T 28 . T 4R R A 717
B H A SRR IR, UL T AR A
AL IEIT R T IR A ARGEAE T L R
F AR 8 7 1) e A 4 , L R DA BIT 24 AR o
T 0 AH B T 2R AR TS Bl A AR
H AL A G SkyTran B IF AR R M5 K
B 1L G IR S T ) Magpipe R TF 45 1838 5
RGN DL LA A R R (R
Gk’ ) R ERTIAEH

20 20 80 4FARA, i [H T 44 % 1 4 G-k 1T
B4 AR B 5, AR 4k HfE 9 AR 52 R R F B
U R E LS IR I A B L H
T EE IR, E IR &R TR RS

G AR P E TR R S 4
MISERRIERE A B . 21 40 )4 5 | ik ] 1
SRUEEAR, 75 P HBUF K ) S H s T, H
R AT 4 T P[0 S 2 T 5 1 S B AR
FEAEIE T 2014 4EF1 2017 4E TP 7K AL 51
FIG R R R 4R K 12 8, TE 6 T SR I3 200 23 L e
SRR R AR B o R R O T, A T
A R T A VA R Y8 4k, IE AR B 600
S E R R R IS TR RS

RS, TR 0 E A, TR IE
KRR R AL AR B2, RETE A B A
w R RN 2, kR ER 2
Bt % R A 21 24, ]I 0 A S 5 e
LA S A T 4, N AR AR G % B
Wi e B A e, BAiE, P EMH
AR 7 FEE R VT A, R A M B O
TR, BRI T 2R 117 37 4 1 7 A8 38 K TRty
Sy B R R HOAR B T AR R R
1, 7 B O A A A A U v B Ry 5

5511151



MaTin SR

HRUABAED KA

2019 44 H

B3IV, 3 s g R BT S L SRR
MRS A B, (AAE R W B AHES) T PR TR
AR R RIS —E T

2 HERERARTEEESN

A SCLAINEE TR ME 2 23 W) T & 1) Derwent
Innovation Index % ) 415 2 hy B4 ok I8, BTk
VA A AR 3, K 2 AH DG % R 9000 4330 (K2R
IFE] 2018 4E 9 10 H) , SRS TER R 1Y LAl 45
AR FN LA, S EAE AT R A3 4T
2.1 RREBEBHHEE

AEREERTE R E (1), &
FERCR G T W4 g e P R =AY
B ,2000 42—, Z Bl & FIECE I K 9218
ZJE A K I 2 A PR P R R Sk . 2000
RS R BRI TR E, N FEE R EE
TERFECE R E A, SR B A GE . P E
LR 3 s R A L E N e X
T ] 2 R VR T e R T (A SR R
BT 5 B AR S [ A 2 2 B T 4
1 FZIEERE , HATE 80 AR 5] 90 4- 48 Hh 1

T SRS R 4306 B o [ RN [ s T
T RS U Y J5 R, 78 20 120 80 4E A &
FIH I, {H 2000 48 J5 v [ T IR k0, R 2
2005 £EJ5 , 4 B L ) 3 i o o s R o A Y A4S 52
BT, 2010 4R 5 10 A K 2 v 1 A
PO E R Z A, BRI, o D 10 SRR AR/ 7
A G A R R 5 AR
2.2 FERHERNENHE

Xof A 32 SR A AR AR I [ 2 [
LRI AT A4 (1 2, 7 2k ML 5 4 A1) A7 =)
MBI IEARDG) , AT AR ), TR E A %
R A SR T ], 28 ol o AR i s H i e vy, T 22
o R B 1) 36 [ P R H AR H AR B R B S
FEiZ , KO b E AR o L A R
IR AHEFETLAE N AT R £ UA 1.4% %
FATJRTE B A AR SR A R E LSS
EE NS e R e o e B R ES I o [ S
12. 1% 34.4% 20.0% 6. 5% W& G5 )5
2.3 HEFREEAIEZSHIMY

MR 2 AT LU i FERT 20 % R,
ATZRK A FE 65K B HA HTops L HFLA

1000
900
800
700
= o BAMEZRL
=600 A K S A
2 s00
& -
p'_e
B 400 F
300 ]
200 5. - A
I |=plooo! 5
100 O 50 ool P00 o =
o olo
0 Oog M Eemse. I
M- — N N> —~n VNI —n n i~
O O O[> 00 000N DD
2AR222D22222222222F
1 AR 325 4 [ 536 R R i R A8 T
Fig.1 Trends in the number of patent applications in the world and major competing countries
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Fig.2 Technology flows in major competing countries
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Tab.2 Top20 patent assignees in the field of magnetic levitation
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