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Research on Technical Indexes of 400 km/h Wheel-Rail EMU

for Chengdu-Chongqing Middle Line
XU Yinguang LI Yan
(China Railway Eryuan Engineering Group Co. , Lid. , Chengdu 610031, China)

Abstract ; In order to boost the construction of Chengdu-Chongqing economic circle, the high-speed wheel-rail EMU will
eventually run at a speed of 400 km/h on the Chengdu-Chongqing middle line as the goal to realize the demonstration
and guidance of high-speed railway technology with higher speed. The determination of technical indexes of 400 km/h
high-speed EMU is very important not only for Chengdu-Chongqing middle line but also for the higher speed railway
network of the whole country. Based on the current situation of the existing 400 km/h high-speed EMU technology, the
maximum design speed, residual acceleration, axle weight, power, braking distance, drag reduction ability and other
main technical indexes of higher speed grade vehicles are analyzed and studied. A conceptual design scheme called as
Optimization 400 is put forward for running at a speed of 400 km/h on the Chengdu-Chongqing middle line. And the
main parameter target and corresponding optimization measures of the EMU are proposed.

Key words: Chengdu-Chongqing middle line; 400km/h wheel-rail EMU; technical index; conceptual design scheme

TEFES B DU 2 5F B Bt 75, FIRE R r (] vy 3k R B A 188 1) B R K A R
AR Ay B o o JRE R U S0 /R B R R, R R BOBORBIGINRE . A U X XU 5 18 22 /2
EVOETENEHESE . BT PR PUREE Mt X2 GESCE A R A AR T X 1 h 3@ B 25K, i 2 )
PRREURIE T 205 [ X M@ i i sl s I FARME AP HLE 50 min DLN . [, 25 83 H Ef

55 H A :2020-03-06

TEE® AT AR (1965-) , BRI

SISCHESC ARG, 4. A 4R 400 kn/h SERLBI A BARTEARIITE T]. Rl kB4R ,2020,11(2) : 7 -11.
XU Yinguang, LI Yan. Research on Technical Indexes of 400 km/h Wheel-Rail EMU for Chengdu-Chongqing Middle Line [ J]. High Speed
Railway Technology, 2020, 11(2) ;7 —11.



%53 1]

TRERL, 25 i T 2K 400 km/h S BB R HLEOR SRR ST

2020 46 H

FE 350 km/h i 3 ok s 2 I 2 RS, O B 3t
350 km/hZk R HARBRHERE I, £ 2 0K b 5E o)
A 350 km/h SR HESE B H IR B , 75 7850 % 18
R S il A PR A TR BB RE ST 2k M
WP GEHRE S GBS B INAFEN R T, &RL455
FELEE , B2 5 A P R AR T AT 400 km/h Rk
BRSh R AIRBat r 5o %I REARBON A, W
WA I ) IR L , S BRASI , 18 HE ST 54

400 km/h a2 2 TR BB ME R B E , X 7
| SBT3 ey o Bk e AT S T, LA R
FIGE R o ASSCHE TR AT I A A i 3l A 4 BR Y
Fenib b, B T 2 A 400 km/h @d AR BN 4
A E AR LA T S it

1 ERSNEEHFEAIK

1.1 BERSMEAERSESHERRNERFRRRZITHIE
R
St P R R AR L O 574. 8 km/h

(c) CRH380A (')

2007 4E3EE AGV V-150 i 10 5 42 78 A — Skl
Pl e m Mk LAl P E & HE A A
CRH380AL F1 CRH380BL 4351 F 2010 4EF1 2011 4E7E
HPEmEKRESERGEA BB P AET
486. 1 km/h#1487. 3 km/h [ f i I 3352014 48| rh [E
R B 42 CITS00 7E48 9 6 48l rp i 2 S 38 1
605 km/h fyIR50 R o 4 e BS54 1 SME
mE 1 PR, BT, B TR ELOC R Y B 4R A
HLA57E 350 km/h Ay b it — 2042 71z B w1 )
Fzs [

H 2008 4F 5T 4k Br gk B T 8 2 4, &
350 km/hi BE SR 20 BRI RS T Rit L 2Bl
10 4, HHIT, BB Z 1 E ¢ EAE T 300 ~ 350 km/h
L SF R AR R A B IE T P EEARRR
B P S R AR R O I R s Ik [ AGY
[ 360 km/h i i 2% 4% H 4% ALFA-X ) 360 km/h
iz B 4 R4 350 km/h Db 303 2% 2 5 2k B 4]
WLz 8 OO sl gk B 91 4 Kk e L,

(d) CRH380BL (¥ Bt )

B 4 MERINIEEESESMEE

[ 2008 4= HE R 350 km/h 3 JE 25 9% 1R 51 4
FHES CRH2C ,CRH3C %1 4 ks F LOR , R B —H
FRSEAN BT 2 2 S 90 2 I R BRI, K T HREE
2B A 380 km/h [ FIiE 5 CRH380A 3l 72 filif
5 CRH380B #1142, 31 F 2013 4F )3 3 1 v EArifE o) 4=
MG TAE, HETE S T AMESh G4 G R (5
AR 5 CRA00 RS A 4) , 48— 1 [E ik

SR RAB e e 0 B 44 s A sh SRR 1 s
FH S m AR & AL, SEB T AN K B AR A )
BETT. MK %5 CR400 4131 % IELL 350 km/h
) Fo e B, E TR I v A f O e A )
1.2 F[E 400 km/h FiEZNFHN T TR

H AT, 7 [ 52 51 42 AH SCRHIT B BT A 4l 1F
HETHE 5 CRA00 RANEEAEAY- G IFE 400 km/h 5



%53 1]

TRERL, 45 1 T2k 400 km/h 588 L HRSE FRbE 5L

2020 46 H

SN AL R R 5E , W15 T P R A o8 S . —
Xt REA 225 | RGMEREIE TR T, SEEH B bR R TE
SEPLHEE H AR AR, JE 0 _E PR R O TR 1 R4 A
55350 km/h B A5 FRAHI o

FT BB —, Mare el TR MR, e
F 2019 K N ko 1% 400 km/h = ¥ 2 4 4R F A
CRA400 JLhth I, sh E 148 D R TH T 23% , Fe 5014
BT 400 km/h 3285 (1) I8 BE 4 A 5 FLAE 400 km/h 3
JET R Sl S EE B BT, 58 CR400 R 51 8l 41 ¢
350 km/h BT R 20 S BRI T 61.5% . iE
TR BT, SRR 42 M Rl i N AR TG A2 i Hh R 1
H bRisf [a)BER, 42 5 | P RE i Sh itk REER R AR 42 T

2 I, REE 25 CRA00 R 1)y w3l 42 40 2 S
T 350 km/h (RIS Sh FEAHFARB . EH
ANEAE K 350 km/h D) 3 B 25 2% 3 AR AL A bz
AR H AT TE 400 km/h LGS B 1) e A
Zmith, FRE 400 km/h {HIAE R BT LR, (HH
25| SRR N BRI 2 B ) TR K, A
Ak BRI, A 3 o 38 FH i Hh R D e e 1 FE
iy ZH 2SR 11 400 km/h B 51 22 RV REORF8 4R , 55
B ZE 0% AR AT AR AT St S T AR 4 [
SRR X HE T N 2 2 1 B B A I e O

2 EREESATENEARARER

RO 3

454G 1A FE 400 km/h 53 2 42 20 K% R Y B
SO AN P R TRRIF I TR Uk, o e
REAT 350 km/h 25 (B ARFRE , FF I “ P Ak 4007 &5 1 )
B FBEFRIEAR ST
2.1 REEEMRKMEE

o 1 B) 2 2 B e TR Ry e e BT e e s
B, WL M EHSIE, et B oy
I E A LA R L B HOH o B R A
B S AR UE, DA S — o i e R
o R, A SEiE I 400 km/h ) B AR, fes 3

TFE B2 3k B 440 km/h K BB RS, O 52 B
400 km/hEl’Jﬁ?iéJ:ﬁ 145 A9 TR A I AN BN T
0.05 m/s”,
2.2 HE

SR R M £ T Al TR R R AR, B
JERC RS LR 4 ) DG B . 5 I8 e P R 8]
T IEA o AR I 2 il R A NP, e i B 4
ZH )Pl EE S PV BN 17 1

[l A Ah ) A A E R AR AR 1

*1 BERIFHER
o IS % EE i
o 300 & 500 & TGV-A ICEL ICE3 CRH2 CRH3 CRH380A CRH380B CR400
R/ ( km/h) 270 300 300 250 300 250 350 350 350 350
HE/t 11.3 11.1 17 19 15 14 17 15 17 17

M 1T LA Y R 4 VR FE bR A K, L
W6 2 R0 R, Bl IR A bR 7R R I AR T 7
1S ~ 17 v i) ; 28 75 0 il 45 bl o /0N, 3 00 40k
TUEH AR IEAAE 11 ~ 15 ¢ Z ]2 7,300 km/h 13 4%
LRV TE IR AR ST 12 ¢4 ke 42 0 el T 2
AH T 16 CRIETEARD AR, btk T L, 3 422
5| R SHPERE ISR TE R A5 22 i3 o, (L]
M B 4 T A B A3 e FR RARHR R
400 km/h {3533 3 42 21 B R F A bR AT 45 R AE 16« K
IR .

SHER IO R HH R 1 S R U SR AT SR R T 4
B4 BT AR AL AR Y AT AL, L
PR B A T
2.3 BEhZE

B 45 S RSB 42 72 5 PR RE Y B R AT, 5 e
R E AR AR O [R5 4 RERE Y ] 42

FAETEVR o Bl 5 2230 7 e B 0 A BT 4 a8, S SR ARG
%*&FEE’JLP? H AR I _F#RJ v] LASE B, (R v B
FERAAZT WAGHIM RS, HI8 5 E A &
%&%éﬁ%MELEﬁH JREAR AR R GERE T B EEK,
SVEYPRANEI IS Z . R, BT A7 L AR 5
P A AR A AR 1Y A SRR L, 400 km/h
8 M4 25 448 R D R E AR I AE 11 000 ~ 12 000 kW
Z I,

SR R G R 1) 3 I A 1R R, RTE E ACE [
AL SR TR IR SR N R RS L R ALK
BN FRARAAE, 5 S F R . PR AE CR400 R 5]
() AMAT JERl -3 sh#i b, i — B3 sh 42 51 Iy,
P A SR L SR T s v RE
2.4 HEHESE

il S E e AR A T I [A] AT 238 5 [R) B A e
BRI AR 5 R G w ik o s, BE A Bk L



%53 1]

TRERL, 25 i T 2K 400 km/h S BB R HLEOR SRR ST

2020 46 H

350 km/h# BT 6.5 km (1) B 20 ZhE gk, #5
FEFETE 2 400 km/h, Xof 1z A9 i Sl BE 296 ZE K 2 10 km
DL b o 25 PO L0t R A ey 3 K I 2 o 4 i 1143 7 Pk
Bl 2 2 ) S i oy R ) BE AT R R 6.5 km (48
PREEdE

i BU8%) K i ) X & ] B AN N S L ) I
PRI S TR R B BRI Sh S R s R L e S
PERBEETH TS, 38 5 O 565 AR T B e 1 37t
A A A BT R 30 ARG & 1 3 45 0y =X A7
BRI E S R R BRI S K B, T I
3l XBH I 3 45 AR RS i 20 7 XFE 300 ~ 350 km/h, £
RS T, A S 3 7y, 5 T 2 vk
B PR, T P AR B R S R B0IR
400 km/h 1538 8h 4= 41 i) B BE B B HIAE 6.5 ~ 8 km,

SR ST H 2 I A A R e m B H
PETE A B 7, W I S S AL R ) S EE , TR
FHR AL . ACRH 45 A1 Al 2 61 2l £ o ek 3 B, 45 4 ) 20
BB,
2.5 ZhEHFERE

A A BT ES 4 B 5 KL SN
Z I AU E s B T o 28 BT S5 8 A R 1)
PO BOE L, 30 4 47 B AE 300 km/h Je DL F I,
R I ERAB TR 8 95% L E L AR
BH 1 550 ZEpt e AR L Sk R AR DA Bt 6 K i 45 %
YIRS, At K5 4 i ] ) B A o 4k ok 4 8 11 il
T SR IAIEE R SE T (100 m?) BEIE P 2SS Bh 2
RO R BSOS I8 S T 400 km/h 81 B 0 12
THRCRI RIS N, R ol 2 76 2T il 10 A O e ok 4%
PR IX BE o

[ N i A RS 2 i, R LR
AT CRH380 R %1 427, &2 %45 CR400 R 41| 4
R, ETERCH M ZEA R, B EE T MEDTIR
A A R, B R R AR A 3% ~ 5% (1R HE

(LI
x2 EASEINERSR
CR400AF | CR400BF | CRH380A | CRH380B
B K /m 209 209. 06 203 202.95
T/ mm | 3 360 3 360 3 380 3257
A /mm | 4050 4050 3 700 3 890

ARG SCHRANGE , 1) i 2 2k A B 5 91 41
ST E VIR, fE8 Ris 47 O 350 km/h () 250
BT ERR BRI N 1 m, 5 42 sl By R i/
4% ~8% U1 DRI, A A2 A4S R LR AR 1 R R

PR ,400 km/h 153 3 4241 B AE CRA00 Z 51 Y SR
WERH 5% K L) |

SRy JE B FP R 0 3 T TR R R e R AIK E
i, AR, Pl R Sk AR IR ALK, A
EhAME A THA , S5 B0 8h ZE 4B
3 “fR{L 400" B i B F AR T R

4 e

ST RGN d v R TR A I R SR
1 S B U8 BELRE T AR AR AR I A3 T, AR SO T
“fife 400" i sh FEAM S K, HEAS S

CR400 FF4-TUfIRS FLAS RN 3 7R o
#3 “HRIL400" 5 CRA0 RIVERMEFSHIRE

K CR400 %7 Ak 400
i EHE/( km/h) 350 400
400 km/h F4 s B/ (m/s?) 0.02 0.05
R R kw 9 750/10 140 #5711 500
8 HiZH S 1 Bl L 4MAT 5M3T
R ORHphE 17 *16
SR BN B/ (m/s?) 0.49 >0.5 (&)
S E U T I B2 B B/ km 6.5 6.5 ~8(HE)
ZEAREE/mm 4 050 3 950

M3 ATLUE L, A# T CR4A00 R 5 410, “fitfk
400" = 18 Bl E 56 JH D) 2 i KR T2 18% , 2l A3 fin
LAY, Sl L 5, Sl B IR 2 5%, 5 1R T 1T 9 /N 24
3% I iis E R N W ZhEE B A Y Gl R BB 1T
15 BT, “ Ak 4007 1 3 3l 75 21 mT S 80 A i Hh
£ 50 min DA TFATHE K o

“Hfk 4007 w38 Bl A 4 1 A 5 | 1 BB L B CR400
FIVE PRI, A5 R AR LLan 8] 2 s .

350

300 \ CR400ASI %425] /1
L . — ——— CR400B¥I| F4:5] Jj
z 250 F — - — k4005 = A25] 1
= =
R 200 |
pind
e

150

100

50

0 50 100 150 200 250 300 350 400 450
%/ (km/h)
B2 “fiik400”F0 CR400 25 B ZE 5] MEAERT b

M2 0f LA ik 4007 & 3l A 41 K 3
Hi LU A I AR X B iy 22 5 | VERE AR T8 T, e 2k
JEHRTHE 0.6 m/s® Zedy, WSLEE 400 km/h F542i87T,
FRDZARTIEAK, B CRA00B FEARVUE 29 13%
“Hfl 4007 5 B G S A RN 3 R .



%3 4

TRERL, 45 1 T2k 400 km/h 588 L HRSE FRbE 5L

2020 46 H

— - — ftfk40051 47451 7

350 - %Elﬁmgﬂﬁ
- . T 6% 1 11IBH A5
300 1 N T 12903038 - (¥IFH /s
7 250 ‘\ —_— ZO%Oi&ﬂE‘:tE"Jlsﬂﬁ
-ﬁ\: 200 ~\ 24%o 318 1 [1BH )
R
™ 150
W
100
50
0 ]
0 50 100 150 200 250 300 350 400 450

)%/ (km/h)

3 “fR4K 4007 BhZE A Y EHFEE

Hi & 3 W%, “ Al 4007 B G20 7E 20% 18 T )
P BE ST E T 300 km/h( CR400 R 51 A2 RUTE 20%0
BB F AP R S 260 km/h) |, AT BT A N 20%0 K
DA b B ey B 5% ) 1) e A T

L5 BTk, Ak 4007 v Bl 42 M SRk
AE 47, £75 i rh e R L, 1l R T AT 755K o

4 LERIE

“Pk 4007 w38 B A B BT 58, AR TR
i PP 2R AR LA R WRAT ] i T A ) 2 i T 81
SRS Y, HIEr % 18 T 5 N A i 3l 4 41 Yotk 4
ARBIFFE A RNV 1 PR , BRI AT, LA ] Pk
AT St i, BEA S M R TR BT,
B T e st X YO & D Bl i o[RS, 24 400 km/h
e Bl AR A DA AR AR T 5 1A, O S B R K Y-
o R R BRI 5 | B T Al

S 3k :

[1] kDA s ETZ B[], #E % 4k, 2012,
34(9). 15-19.

ZHANG Weihua. Study on Top-level Design Specifications of High-
speed Trains [J]. Journal of the China Railway Society, 2012,
34(9). 15-19.

[2] ¥ mEERBEEORBOEIM]. deat: WAL, 201S.
YANG Zhongping. Tntroduction to High Speed Railway Technology
[M]. Beijing: Tsinghua University Press, 2015.

(3] “FrE. SEGKBERIM]. dbat. PEEE T, 2008.

LI Xiangguo. High Speed Railway Technology [ M]. Beijing: China
Railway Publishing House , 2008.

(4] ipilgee. Lz DahCmso i Zh i ZFE (D], . Pirse

WK, 2014,
XU Haiyang. The Study on Independent Brake Shaft Project of Motor
Hollow Shaft Type [ D]. Chengdu:; Southwest Jiaotong University,
2014.

[5] Satoru Sone. HPIE R ES5 HAH TLRBORLELT] - WL R4

[10]

[11]

[12]

[13]

[14]

(A BHICAR) ,2015,16(10) 769 —780.
SATORU Sone. Comparison of the Technologies of the Japanese
Shinkansen and Chinese High-speed Railways [ J]. Journal of
Zhejiang University Science ( Applied Physics & Engineering ),
2015, 16(10) : 769 —-780.

SR BT S 3 TR T A S A B e A 7l e e
[J]. BrktE ™k, 2019(8) : 21 -25.

ZHANG Lijiao. Development and Prospect of Lightweight Industry of
Rail Transit Vehicles [ J]. Advanced Materials Industry, 2019 (8) :
21 -25.

JEIE, PRSTE, JADR, AF. IR BEER A A RHE LB S @ AT N
FIMGELT]. MLEZERE T, 2015(5): 9 - 10.

ZHOU Feng, XU Guibao, ZHOU Bin, et al. Application of High
Strength Aluminum Alloy in Rail Transit Industry [ J]. Locomotive &
Rolling Stock Technology, 2015(5) : 9 - 10.

JEIAIE. T A3 51k A3 g 5 25 4 HE 108 28 i i e A b iy
MRS EEL]. T PLES @S, 2018, 21(12) : 10 -13.
ZHOU Weixu. On the Application of Carbon Fiber Reinforced
Polymer to Rail Transit Composite Carbody [J]. Urban Mass Transit,
2018, 21(12): 10 - 13.

S, PIMEER. BT K G AL LA 51 2R G0 B 2 4 B A
[J]. ¥l%mf&sh, 2019(1) ; 35 -39.

WU Donghua, SUN Chuanming. Development of High-speed EMUs
Based on Permanent Magnet Motor Traction System [ J]. Electric
Drive for Locomotives, 2019(1) ; 35 -39.

e SR, SR BT T /N B O3 il XUBEL /1 32 B IT A2 [T,
[E AN 449, 2015, 52(4) : 29 -36.

GAO Jianchuang, LU Xiaoshan. Development of Small-Sized
Distributed Aerodynamic Brake for Shinkansen [ J]. Foreign Rolling
Stock, 2015, 52(4) . 29 -36.

WRORHR. PUE IR IR R D], Kik:
2, 2008.
CHEN Jundong.
Railcar [D].
K, Bands, VHETL S FHBETIHHASHTERSEIM]. Juat:
[ B A, 2015,

ZHU Ying, LV Xikui, XU Youding. Traction Calculation and
Simulation System of EMU [ M]. Beijing: China Railway Publishing
House, 2015.

NS EHE AR AN BT D] AR PR sCE R
2 2011,

RIEASHE R

Research on Non-adhesive Brake Technology for

Dalian; Dalian Jiaotong University, 2008.

FENG Zhipeng. Aerodynamic Performance of High-speed Train with
the Train Shape Design [ D ]. Chengdu:
University, 2011.

XA S S SR R T S R SR [ D] AR 74
RS, 2013,

LIU Jiali.

Southwest Jiaotong

Study on Characteristics Analysis and Control of

Aeroacoustics of High-speed Trains [ D ]. Chengdu: Southwest

Jiaotong University, 2013.

(% X245 KLL3E)



