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Fig.1 Bogie cuving in sharp curve



goboooooooobobooobboobbboon
gboobobooobonooobooobobogoon

gbboobooubobbooboubooboooon
gooooobooogd

goooooooooooogooooao

goooooooooooboobooobbbbo
gboogbooboobooobobooobooobon
oooooo

t2030

gbooopooboboobooboooooboon
goooboboooooboboooooboobo
oooboooooboooobooooboog
gboooboboobgbobooboobabd
gboooboboobgbobooboobabd
gooobooboooobobooboooboaon
goooboboooooboboooooboobo
goooboboooooboboooooboobo
oooboooooboooobooooboog
g ubooubobooubgobgoogd
goooon
4
gooopoobobooooboooooboon
gooobooboopoobobooboooboobo
ooobbooooboooobooooboboog
gboooboboobgboboobobabd
gboooboboobgboboobobabd
goooboobooboobobooboooboaon
O0D0O00000ODOOOoooooeOoooood
gobooobooobooobooboobogo
5

gboboguoboogobooobbbooood
gbobooboboooooobooboobbdy
gobooobobooobbooobboooobooo
goooooboooboboooobboooboboog
goooooooobobooobboboobboog
gbobgobobooooooooobobon
gbobooubooogobooobooobogo
uoboogobooobobooobbooaobbg
gobooooooobooobooboboooboboog
gd

gboduboboooobobooboboo
gbobobooboboogobobooboboon
gboooobooboooboobooooboon
gboopooboboooboobooooboon
gboopooboboooboobooooboon
gooobooooooobobooogo
gobubboouobooubooobooooboa
guobooubboobobobooobooobbogn
gobooobboobooooooooboooobboogn
googd

ddddddddodoOooOoood

ooooood
(Active Bogie-Steering Truck: ABSOO) 00000
ddddoooooboboooooonooooooa
oddootoooooooobooooooooon
Oo0o0doooo0oooooooooooooo
gooooooooooon

00000 Fig2000000000000O000O04
oddouotooooooooooooooooand
O00000oDo0o0ooooooooooooogo
oddoooooboooooooooooooon
godoooooooooooooooooom

godobodoooooooooooooooa
O0moooooooooooooooooooo
oooooooooogogoooggoooooogyg

JOO0000000000000000000000

gboboobobboboobooogd

Fig.2 Concept of active bogie-steering (ABS)

truck



Rolling Radius

Ud bobooooooooon

ooooooooo
() D0OO0OO0O0O00

00000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000 (Fig400)m
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
00000000000000000000000
0o

00000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
3500 400m 00000 0Fig.300 M

—4&—possible
——required
——shortage

Curve Radius

Rolling Radius Difference

Fig.3 Rolling radius difference of test truck

( 0000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

Fig.4 Test truck on rolling test stand

goboooobboooobooobbooobboon
uoboooboobbooboobogobooooon
guoboouboboooboogobooobogn
oooooooogg

gobooooooooobooobooooobog
goboooobboooboobooooboooobbogn
goboouboboooboogobooobogn
vooooogooooooooboobbboooo
goboooboboooobboooooobooobooo
oooooomg40ombisomooooooon
OoO00D Figd4ODOODO

ooooooooonon

uobbooobbooobboobboooooon
ooooogogoooo ssoo4oomoononooon
oobo0ooooobbo0ooobbbrglDOOO0O
gobooooboooboboooboobbogn
goboooobboooboooobooobbobogn
gbooboobooboboobobooboon
vdooooooogoooooooobobobobn
gobooooboooboobooboboobogn
goboooobboooboobbooooobbogn
gobooubboogoboogbbouobboogn
gobooboboooboboooboboooboon
gooooooo

Figs OJOoOoOoDOOoOoooooOoooooDooo
gobooubbooboboobbooooobogan
goboooboooboobbbooobbooogn
gooooobbooobooooboboobooobbogn



uogoooooooooooobooo
350m ODO0000000oooooooon
godogoze0ooooooooOOD
2kNOOOODODOOO o290 0DOO0
O 180m OODOOO 2kN ODOOODO
0400 000D0D0ODODDODO 11kN OO
uooogooooooobooooooo
Fig6 0 M OOOODOOOOOOQODO
uboboooboooboooboooooon
ubobooboobooboobogoan
gooooooooooooooobood
gboboooobooobooobooooooon
goooo
gbboooboooboooboooodd
oobo00 Frg70DOOO0OOODO
gboboooboooboooobooooogon
OO0D0O0O0O0O00D Frig8OOODO
oobDOoO00oooboFig8sOOOoooO
gooooooooooooooobood
gboboooobooobooobooooooon
FigoOOOUOOoOompbOoOoooooo
ubobooboobooboobogoan
ggoooooooooooooood
gboboooboooboooobooooogon
uboboooboooboooboooooon
gooobooobooobg 300mR O
3kNODO O 240mR O 7kNOO O 180mR
OokNOOOOOO
Fig.lioOOOOOODOOOOOOOD
uboboobooboobooogan
gooooobooooooooooboon
Uomooooooooooooooon
uboboooboooboooboooooon
uboboobooboobooogan
gooooobooooooooooboon
gboboooboooboooboooooon
uboboooboooboooboooooon
uboboobooboobooogan
gooooobooooooooooboon
gobooobooobooobog

Lateral contact force of
front/outside wheel (kN)

Bogie angle (deg.)

Bogie angle (deg.

-010

o
3

o
~

% )]

o
w

o
N

o
=

o
o

|
o
[

0 2 4 6 8 10
Actuator force (kN)

12 14

——R180
—R190
——R200
—R220
—R240
—R270

R300
——R350
—R400

Fig.5 Reduction of bogie angle by actuator

050

040

030

020

010

000

150

200 250 300 350

Curving Redius (m)

400 450

Fig.6 Bogie angle v.s curving radius

—— OkN
—0— 2kN
——4kN
—k—6kN
—— 8kN

0 01 02 03
Bogie angle (deg.)

04 05

Fig.7 Lateral contact force v.s bogie angle

—R180
——R190
—R200
—R220
——R240
—R270

R300
—R350
—R400




od gono

gbboobooobooobooodd

ggoooobooooooooooood

gbobooobooobooobooooooon

uboboooboooboooboooooon

ugobooboobooo

) oooooooooobooooooo
goboooboboooobbooobn
gobbooobobooobboooon
gboboogoobooooon
0O

2) 00000D0O0000DODOOOOOon
gobbooobobooobbbooobn
gobbooobbooobboobibo
goooooogooooooooo

3y 00000DOO00O0OOOO00Oon
gobbooobobooooboboooon
gobboogbbooogobboooon
ooooooo

goboooogooooo
gbbooobooobooooboooood

uboboobobooboobooogan

ggoooobooooooooooood

goooboooon
gbboooboooboooooooaod

ugbobooobooood

) oooooooooobooooooo
gobooobbooooobooon
gbobooobooboboooooon
gd

2) joooboooooboooooon
good

3y 000O0DOOoOOoooboOoOoOoon
gbobogobooboboooooab
oogd

goooboooon

12

Lateral contact force of
front/outside wheel (kN)

10

o N A O o
T T

S

-2 0 2

4 6 8 10

Actiator force (kN)

12

—R180
—R190
—R200
—R220
—R240
—R270
R300
—R350
—R400

14

Fig.8 Reduction of lateral force by bogie-steer

Lateral contact force of
front/outside wheel (kN)

150 200

250 300 350 400

Curving Radius (m)

Fig.9 Lateral forcev.scurving radius

450

Attack angle (deg.)
© o o o o
N w N (8] (2]

o
[

o
()

0 2

4 6 8 10 12

Actiator force (kN)

14

—&—0kN
——2kN
—&—4kN
—>—6kN
—*—8kN

——R180
—R190
—R200
—R220
——R240
—R270

R300
—R350
—R400

Fig.10 Change of attack angle by bogie-steer



o0 0O0Odo

gdogooooboooooooooooooon
gmgboobooboboooboobooooon
goboooobboooboobooobboooboon
gbobogouboobobbbdgooboboobboan
gooooooogd

gobooobooboobomoooooooobn
gboboooobooobobooobboooooboooan
uon

goon

1) D00 *“0000000000D0000T000
00— 00000000dooooooood
00— 00009000o00oonooizooo

(2) Matsumoto, and et. al : Experimental and
Theoretical Study on the Dynamic
Performance of Steering Bogie in Sharp Curve,
Vehicle System Dynamics, vol.29, supplement,
1998, p559

3 DO0OOoDOoOOooOoOoOoOoDOooooOOoOooon
00000000000 ODOOoooOoOoOOood
000000000DO0O0 2700000000
0000001997

(4) Suda, Y. and Anderson, R. J.: Improvement of

Dynamic  Performance of Trucks with
Longitudinally Unsymmetric Structures by
Semi-Active Control for Rail Vehicles, JSME
International Journal, Series C, 37-3, 1994,
p542

(5) Suda, Y.: Improvement of High Speed Stability
and Curving Performance by Parameter
Control of Trucks for Railway Vehicles
Considering Independently Rotating Wheelsets

Structure, JSME
International Journal, Series 111, 1990, 33-2,
pl76

(6) Matsumoto,A. and et. al : Compatibility of

and Unsymmetric

curving performance and hunting stability of
railway bogie, 16t IAVSD symposium, 1999
(v O0DODOOOO0ODOODOOOODOODOOOOOO

gobooobobooobbooobboooboboog
02000000000000001999



