Hr— 1P E kg sl 4 il
B’JEUHJIS.EJZ’? I BIF 5

Bha kTR IRKAR, B df , Ak oA
(P R A K225 | 20 ) IR T A S0 % S 610031)

FEE] S TH— U e 8 4 (3 4241 RBEROR R FSE K R S A SR Mt [ LA T RN THE Fb A
B EENEAAE 1 5, 0 4 R PR PUE 4 i R A O — T A AR R B S B R AR
FIHR , 7= WETE A A IR DA i RIAR T BE R B R s . LUk FE ] N /PSRRI 10 2
filh b, 55 v e AR B A A R ) B B R RN SE PR OO, SR BB 2 5 AL Sl R e SRR 4
TR SE AT RE NG A CHOR MR, $2 tH — 28Tl . B, 7ESR 5 5 B PUE G- i AR e f st
JEOU A A b ARIE A ORI BIE 5 2 AR BT 50k X — e ] e Ak B ) A2 A T R T I
KRBT R FISCHESS T BB T4 ) —SE AR A B A SRR AR RITSY , Ay B AT LU

VSR ) 2R R 14 K BT i) MR B HH — S8 3R A I

[EBEIR] Sk @ A 0 R AR T 2R
[hESHEE] U270 [EFRIBFE] A [XEHE] 1009-1742(2015)04-0098-15

1 Hj

e LK I AN (L R N T B 2R B R R Y
HEG |8 T H D BRI A Rl Bl TR Y
FHSRB AN FT S A ot Al 2 Ul A 1 45 5
Z et AR TR B R B C 2O H
BTA S FE R R B A% O e P BOR B BR P o ik
SR 7532 K (8 SRS TR T 12 5y
B s o SR IE7E AN O o BR TR
1R B A IR E R Z AN, — LR R E 5, oA
3 21 P I R AR A S AR 7 34 DX, o8 37— e
BREEBOARAR LI T AR RO PNG . IXJE N O SEHERY
1 B B AN AN S RE A i B T Ft 2 5 3 g Al 55 0
S 14V ifp PR 22 T B 2 T Il 1 S P TR T
Ho TR i 2 5% 1 R SR Ml A AR A1 T B R

[

[WFm B 2015-02-11
[(E£WMB] EFEARISE LWH (51375405)

R ) o 5 IERNRA 20 4F A THE 5L g L 190 88
m%@%m%@ﬁ%%ﬁ%%%%%@&ﬁﬂﬁ
TG | R ) A0 i A UM PR RE AR ke 2> 5
WS HAR B WTEE

TEd 25 LB AR A5 AL EBHE SR I S 1
Al B R A () e R IORA S,
T -AFEA, 254N FE ZEAE TR 3 ek R i i 20 [ A
DX IR 28T A J (5t K3 F7 e, X e R e 1 A A
AT 2 TR K , L A v R BB AR i D e Pk 2
Tk B REAE R AL A o X SR R Bl
AR AT i ) SR A H SR AEE 1T ELAS
25 T J T B R R i ) A ok R e g A
PR, WA TRZ i R AT A 70T T A BEAR A B
TR v R B A Y R Al R AR 2 IR R
(B, 2357 T G vt B A A e =y 2 D —

MEZBT] 2058, 19704 A 8 TR BN RIS D, AR S, S22 AL A0 27 G5 R 5 ik B R BT I 45 1A 5

E-mail : brmiao@163.com

98 HETRERZE



R b O AE Sz, 305 06 A0SR — > AR 14 JE I, B s
OB A H T RR ekt B 22 R AL 1R B2
R/ b I = =50 X5 S R RS [ S NS Ry
i T H (VR izs R AN S ) [RIARE DA 20 B2 TR N 4 25
ZREALI AR TG K, i A 3R B b4 4 & i M
225 1) T AL A BT IR 55 5 00 B2 PR 4 T L 2 1 TR
N N T A7 o 3 Ry ol = DA s 4 )
LCA(F iy Al I VE ) 1) A2 25 58 11, B AIK CO, 1 HE
A

SRV b ] v R A I 1) PR R R R T AR R
55, 76 IR0 il A ) A1 5 0F v 3 42 8 AR 1) LA
45 E B BB RGN R ST 2 o0, e
28 TR R S ik S v A A A ) o i
FRNAFRAEA K W I bR o H 1% % 0
2, rp A S AR D 2 R R AR T ILH4E
(14 e R K I e R R I R R Rt Lk
FH AMKIRAEAEF R AR LI2EE 45 FhOCHEH,
AR BT R ARMEB KR B WAEAE o XA HE
— AN AR ST [P, T A o AR B A A G
K 1) Z2 A~ SE a4 B (2% RERI I 1 5 25 e T2
S5 ) BTG 25 45 Pl IR A B AR R PR R . AR OB
A IR UA 2 m AR B e e H R E R R,
T ] P A1 e 3 K B A 6 T SCHR I 5 %) S il
XoF A il T — X v I R AR B ) e T R R i e
PEH AN A — R AL

X FEL ) e AR % R B R AR S A e U
15 T 200 kmvh | 5 32 () AS 45 428 4T B RN IR T
150 km/h B Rz B ) s B A T4k, DL &
BT ATRERF B 1T T4k . HRIFT A X Se 4k i
ERA R E . BA LR EE PP R
KA F e S5 e | whE AR A, DL e A
— A7 5 FE SR — PR/ BA] IS R P g R R (7 L LE A
P 2 ] Ay 2 X3 R 2 R (D ik [ A
LU X 58 o o T 2R B AT X 53 AR TR
BRI a Bl B4k AU THa 17 A MU 250 km/h
K UL F B4 b Bl 2 1, 2Kl X Bl
A3 4 200 ~ 220 km/h A9 4 5 c 2Rk 1T, 4
Ko A3 X BE T 3217 R A 200 ~ 230 km/h 19 A2
AL R IF) 4

R v R R R R B 1 kR R e
W EEL 7 o] 6 BIF S ThE SR v Ak R R e I ) B R
Sofih b IR THAR AN, gk 2 7 5 e
BRI R SRITTS 7 el 76 38 SR 28 B (8 1 ] g 5%

J13E AR AR Z AL o EE D REAL A 23 5
Ko ARTCHE B Z A, Z2JZRWT 5T SR
Jr i — A e UK B B0 A2 2H BT RO R B HOR
B X0 R A v ] g S A B A A JRE T R T I Y
—SERORMERE, AN gk o (A2 BT RIS, P
AR F7 i R AR ™ | 2 4 IR PROR ARG A
BURZ R M BT R o AR SR — ™
Bt HE AR SR O BB R TR 1 [R) , dA
G v ] g R B R AR AR 2 — AU A
) 2 AT PR G Y R L, N — B e R T — AR
H ] R A R RN AR o, B
el SRR S ) AR SR B AR S TR i ) — S TR A B
AR AT R (e ot S 44 P i i R A ol
B A8 — LA A ol K SRR A e, 3B 20 73 gt A
I G BT PSS BOR M B, e A 5
AU P g A B A AR R T R T i ) —
BOARPRAAIHER

2 #EAR

TEm R A AR B EE P2 v (SIE-
MENS, i FRPE T ) FIE ) Bl ) 373 03 ] 2 )
(ALSTOM, (#i AR BAT 7R i ) . H 4% )1 065 23 7] (KAWA-
SAKI) | &= K P 113 23 5] (BOMBARDIER, fi #%
VI EEL 3 ) AR B 2 ) R SR8 TG, X 4 ] A
TRER P AR i R LA R e s
H OB T B EFUR  B AR R A o A
HUE R R R T s L GE B A R R BT
MR TE R R R A e (D) gt
AR RAS SRS, 13 Ak, AR A5 # © 48 A0 52
AR AL AR BT RN AR 2 A R
HEG N EEMEH(ANEN RG4S Eame 3k
AN RET4E5F) o AERAE SR 1A E & PR EE SURIAR
PSR E AR EH b, B — 1 e AR B A A A
TR Z AR ER L A0 4250 D RE s PR 1) 24
b, B A SRS Ak &k R, T R
FhAE BT K R, —BoAL 52 1) Gl 1 R
T EMELARESE T 2%, WhZ LA TR i I AR 0
FIMCH , Fohn— 2635 24 2R B N 7 © 280G T3
FE SR 2 R BRI S A O | 5 3 1 R R T
FAR G oe) A ARG HARNM R 5 TR
(ARG R ARSI, I DA B 28 4 1) 7 sORbR i3
BEAE SCBAR SRR, B AR IRAR 19 B S KO, TR S 28
FIAR BB s — A H AP AT Rk R R T

2015FE 175548 99



VERRES . XK &N B 5 I K — 1 gk
% A S R BB WA AR — AR B i
A KA St R R R B A 1) e A — e AP AT
I, I 4 Y ELAR A SER R AR A B

H AR A 1 55— S0 e s 4k 3 5 174 [
K, 1964 4 FF 4 421 18 (4 50— K BR) = ok 4k i i
o BRI aE B AR HE T A A v A 2k
MR . AT LA H AR S — B & i i 81 4 1
K, IEAWI B AR LR B O e 4k % 28 3 W)
FIAS[R] 2R 50 14 15 39 2 G — A H AR e el Ak ik 22
RFEFTLET R N700 & ofSET &), KR EfE
BHWRR AN, AR = H Ak D gy T
L IRRUN L T 11 v S K 6 D), AR AR I AN ) P 7 oK i
77 b 1 B 48 A ( 32 B2 S BT R i 19 TG/
AGV VU] FMICE £%] . VELARO-X #51), %
R P T 3 2 1L 5 3 4 ) — AN T LR BR R B
3k, ZEFIRO %1 8l 4= 41 J& g [ i1 32 4y (Bombardier
transportation ) 2005 41 471 14 A 1y 33 4K 6 i A T BB
WE A = R Bh AR AR, PR LA /] Tl
BTS2 KA Tl A ] Zagato F:[F &3, (2
— HEA MBS, Foln JUAE A sh i & TR
Pttt & T = FhR[A AL ZEFIRO 380 ( =22
e P E T3, 3 B I 380 km/h) ; ZEFIRO-
V300 ( FZEMGIERRIN T, 50 T e = B 8 300 km/h)
ZEFIRO-250 ( 3= % fiff 38 17 37 , 1 1 o /e i)
250 km/h) o R FH ECO4 (1) B &k 47 g 8 2k 6 4 47
it , Wk ECO4HRIT H .

[ B — AR B 45 4R 3 (CRH-380A |
CRH380B 55 ). T 28 LA e R K % A0 R iy it
BRI, LB b, B B ATE B HEAS BT — 1B T4k
G2 R A g . AR B SR IX., A dE

~amyn, L

1964:0 %

(210 km/h) (240 k/h)
o\\

i

”
Je O

1994:E1 & 1997 E2%
(240 km/h)

2000:700-7000 &
(285 kmv/h) (285 kmv/h)

1999:700 %

100 HETITERZ

o]
1997 B3 % 1997 B4 %
(275 km/h) (130 km/h,275 km/h)

2007:N700 %

B RO A 3222 SR i I 2 T LA 0 UL A 5 g
U KA SN ORI R o 1139 U E 0 N e W T
45 [ () VELARO-D . AGV- 11 3 J2&- 55 4 48 5 10 97|
o R R B AR VAR SR R
R DI A2 3807 1yt SR RIIY Y34 22 [ 52 9 R A 72
40 H A 5 ] v kB A 1) DR it A AN
B YN R T S A B 2R S B T &b
T FATA K o Y 5 Ak 1 3
A A R [T U e K e 1 ML) 2020
AR AL TF UG I B A, T S 49 v Tk B 4k i
210 000 km.,

3 ESMEhERHIRITIERF R BR AN

31 BAEWRSITESHERH

AR, HASERIETRT T 0 1 THD6 5 g sk [
7 5a e U T3 BT X8 P2 S O F & BB A
TR A IANE | L an$e i e MUk B e ), SRR
A AR S, ST R IR A . TF
H, HAECDE EE M BRI A, IEAETT
KT i i 1 5 3 B 4 %) A 1A R e [ g s K B R T
PB4 o REIIRE N T 6 B A i s ek i AN ()
Rz B OL, FEUNAS ] AR 6 A5 1F N R IAS A
S5, AEAERS S v ) IR T A RS
JECRIE N E SIS T T AR B bR, B TR R
AN R — S R T B, R A — et
FEME SR, AT SR b U — T B AT — 5 381 42
(RS B R A R, AR A g

P11 H AR T4k e A 6 1) 2 S A JR A Jli A
A, BB T2 A 27 R BT AN [F] e
P NIFBT Y 2

1992:400%
(130 kv/h,240 km/h)
—— e i

T

(240 km/h)
fame — Sl ol

>

E5% E6%

(300 km/h) (320 km/h) (130 km/h, 320 km/h)
1 HASEINEWFEEWHIRELN A RREEY

Fig.1 The diagram of Japan Shinkansen high-speed train development process "
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Technology challenges and strategies
of the new generation Chinese high-
speed railway EMU

Miao Bingrong, Zhang Weihua, Deng Yongquan,
Li Xujuan, Mei Guiming

(State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

[Abstract] Based on the study on key technical problems and prospect of a new generation of
China high-speed trains (electric multiple unit, EMU), the development trend and strategies are dis-
cussed in detail. The main contents include: firstly, the advanced design technology and con-
cept of international advanced rail vehicle manufacturers used in the new generation vehicles de-
veloping process were introduced. And their respective characteristics of the core technology
and its possible future technology development trend were hierarchically studied. Secondly,
based on the study of domestic and foreign literatures, combined with the Chinese high-speed
rail vehicle development of its own characteristics and the actual situation, some suggestions
and specific analysis, which included the traction drive technology, bogie, carbody design
technology and other key technical problems were put forward here. Finally, based on the de-
velopment of a comprehensive consideration of rail vehicle styling trends and design princi-
ples, according to the design method of integrated design theory and multidisciplinary optimiza-
tion, some specific suggestions and strategy of development for major technical challenges in
the new generation of Chinese high-speed rail EMU were put forward. In conclusion, through the
study of the paper, some useful suggestions were put forward for the future development of high-
speed train in China.

[Key words] high-speed railway; high-speed train; new generation; key technology; inte-
grated design; multi-disciplinary design optimization
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