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Development of the New Concept Steering Bogie
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Abstract

There are many problems in sharp curve negotiation such as large lateral force, squeal noises and
excessive wear of wheel flange and rail gauge corner. To solve these problems, single axle steering
bogie has been developed by Tokyo Metro and Nippon Steel & Sumitomo Metal Corporation, and
Tokyo Metro adopted this newly developed steering bogie for the new train series 1000 for Ginza-line.
The series 1000 has started commercial operation in April 2012 and silence of cabin is highly
appreciated. In this paper, the design concept and outline of steering bogie for series 1000 are described.
And curving performance of steering bogie for series 1000 is evaluated based on the result of field test.
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Equipment configuration of train series 1000 for Ginza-line

5 3WYMIL ORI DS T %o

X102, A 1000 REBMH & LCRHA%E L 72 SC101
Bt 2R, il IRRACH TH 5 1, 4 BOEFH L
FREIX, WERPSOTE ) v R HFEETDH D,
SOICERDOD LEfEO EEEE, BE)EE, Bm7 L —
FEELZZOTIWMHHTTBY, BEEOEVHEMm S R
TLEL TV,
FAARRAEAEE TH 5 2, SHEITIX, 7L —FHE)
ML % Do NI A E L WIS E S E U B 720,
PERDOER 7L —F 2 FHT 22 L TE R\,
FZTEMEENEIT A A7 7L —F L35 LT, #IEIC
Lo CTHREM L HMMI AL 2EMNAHFETLLDE LI,

25 BitxE

FI%E L7z SCI01 B EOFAEEE & SRR 2 X 11 1R
To WAV~ BH~HF (Wt 20) > 7 iRkt L
7o) v REEHE CTh Do AIRAERE L, B ASHIHRIC
AL, BFAE-BHEMTRF-A2ETLE, V7%
REDEIEL, R¥—MAOKE SIZIHI L Ttz e 5,
) vy REEAEIE, SEEREE Sy O TIAT ) 720, EBlENE:
DENEHBETH S,

INFETICHFR SNIBFEAE T, Wl RIS 572
W, BAEEENRE L, HEPEL 2o Tz, HLLH

Front axle (steering)

Rear axle (none-steering)
Lateral force

decrease

Angel of attack
......... decrease

Longitudinal creep force

\._direction
\A

M9 SHEREBIFOBERSE (BRIEEEE £3, 48)
Behavior of single steering bogie in rear side of vehicle in
sharp curve

Tread brake

) | Disk brake
None-steeringaxle  Mono-link
DTy Steering Steeringaxle
device (Trailing)

10 SC101 R EDBIREE
Outline of SC101 steering bogie

ooH 8 E & #Ht 83955 (2013)



#HLWERREEEORS

Lengthened

Shortened

out side, steered

11 BfREEBEDEE)
Behavior of steering device

in side, steered

FELIBHERHEIL, BENORMORTZEAET 5720, #
e/ NI, BELATRET, BAAF O SRR ED
ANR—= AW T 5 2 E DT E Bo

3. #LVREREDRRERERE

PEREBEE, HWETY I 2L —Tark, BTN
AR R C O EATHER % 8 L TR E1T 572,
EEFEAOMAEEEL, B 12 127”7 FS576 il EHE
FER A R L 720 REHEZFWT, EfTEREO IR
T Th L, BRAEEE ORISR S O S IR B L
7oA OAT, MO EWHEREZIT 572, MARHEE T
OB ZR 13 1R T

FTNGEATEERR TR, B 14 IR H G A M adL/ IR 02 5
OBEAFHMIC, FS576 TMARMEGH A E AL, EITHEBEAT
V, ERERRERE L 720 F D 2010 4E 2 A5 2011 4 8 H
O, /W T R E UGETL, BithEON
REDSRIIIC D725 T, BELTWD I ERMERL 72,

—

W=y

S E

TN »"'.-_> ) —;\'~.. —
e ==l o )

12 FS576 ##fits
Type FS576 prototype steering bogie

#oH 8 fFE & H o# 3955 (2013)

— 44 —

R P e s

13 BHREERAR COREBRET
Running test on test-line

14 /AR 02 REM
Train series 02 for Marunouchi-line of Tokyo Metro

C ORGSR, SREEHE 1000 RHETADEAEA IR AR E -
720

4. BREHERER

4.1 HEABREM

2011 4F 12 ARG L 72, $RIEEHR 1000 SAIFAES 0,
SRIERR, AL AR COBIH R BRAE A 7R,

WHE A LG EO MEEERE LR O70, Bk
BATREL B BB C, BHGRBRZ (T > 720 BIH R
TOHMGMH AR 15 IR T o BRAEEH Ll H 5 H O L
(% 1401 FH TPV, BAESMCEITHR, BIEEEL I
MU CTHEDE ) v 7 REF R EE s L, F—XH%
EATL, BT EIT-72,

Asakusa —
Ikebukuro —

IR S S 2 ) T

00 @00 OO0 @O GO0 €O @O
O
(@)

«— Shibuya
«— Ogikubo

;Y—}

 Non-steering axle . . .
(non steering / steering bogie)

. Steering axle

15 1000 RIREHAERAFDOEMEF
Outline of series 1000 train set for field test running



L WEREEEORS

4.2 phiREEMRE DT

BNEEE Ll E AE O, Sl O E R %
K16 12R" T ZOMMEFEICIE, AR 197m, &> b
1099mm, A7 v 7 13mm CThb, HEEEDERMEI,
28KN IZRF L, FRAEAHIL 19KN TH Y, 32% K5 L 720
W EERE CEITL2GES, fRA iRz s
WCEAET L L OSEEEE, 7Y v oA, KO 2 i
DOENFESZHRE) » 7 W E (55 282 ) — 7 IHY) @
HEAEREZR A7 ~ 191 T, HEME, Ml gRo
Rt 10m OFEETH %,

1750, FHWFIIBWT, BitGEIEFEHE LT
gL, B1MOBLEI WA L TWb, £72K18,19 £ D,

% 40
5 None—-Steering bogie
2 30
3 =
» Z
R oS W—1
5320
o X
c ®
o £10 [
O T . &
é S by Steering bogie
s 0
]
S 10
0 50 100 150 200 250 300 350

Travel distance [m]

16 251 DI ENETE D SR
Comparison of lateral force on outer wheel of No.1 axle

.-
g . A None-steering
° @ Steering
) A
-E 30 N
3 = .
20 %
S A
o rB ® o 8
o @®
5 0 |l @ %o )
< 10 ®
s A
2 o
g, 8 |
0 1/500 1/250 1/167 1/125
Curvature[1/m]

17 1 SO/ EFEED LEE
Comparison of lateral force on outer wheel of No.1 axle
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Curve radius: 120m
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item 2. Lateral acceleration at inner rail occurred with
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