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R&D of Active-bogie-steering Truck: 2nd report; results of simulation and stand test
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Railway truck is necessary to have excellent curving performance as well as high speed
hunting stability, but generally they are contrary to each other. “Active-bogie-steering (ABS)
truck”, is one of the methods to realize the compatibility between curving performance and
hunting stability. ABS truck has active steering mechanism only between car body and truck
frame, and truck flame is steered by actuators toward “radial steering position”, which realizes
no “bogie angle shortage”, Validity tests were carried out on the truck rolling test stand, and we
have also carried out numerical simulation using multi-body dynamics simulation program
AGEM. The results of stand tests and numerical simulations show that “bogie angle shortage”
is reduced proportionally by bogie-steering actuator force, therefore active-bogie-steering can
remarkably reduce the lateral contact force of the outside wheel of leading axle even in sharp
curve.

Key word. Rolling stock, Steering truck, Curving, Test stand, Derailment

1. Fahsx

PR OS IS BV TIE, BN & dhiRimiS
FELIT—MICHE T 2RI HD . oy, ZhiE
TlEml TR OB EEEO B2 - <, g
PERE AR IC T A AR HNW, L Liass,
Tk Lo malhiBRo 28 5 B4 . @mEiuET & il
Ui dhifsmidtae s s 4 & 585 &, fulh#Esic
BTSSR Y OREBEOWELS| R4S LH B,

Hihvbhid, EEZEN & At E L F S5
Hffe & LC, Tlhm i e Pl @, Cirsedbit e
LR O TR EEREE ) O Y ESTEITAClE
o BICHT AEZEDTERL, Zhb0—EET
TleERLEhTEY, fhiobod, YIalb—ay
i bR RS, EilE e & iR e 4y
WS Ly Athifiamis i o B RS KIBIZIE T35 2
LREHENTNEY,

LI TRET AR —BTITATEMEEIL, 770
—FHEZT, THgEIOL ETBNT, fHEBEZOL
DOETIT 4 TIRIELTRAS ] E0HLOTC, JEH
I HE CRBTE 5, MNP T, FBEoSs
SN G WUB R N P & e OO S 3/
RBENEZ &R, AW T, 20k, EiiLi
L LB LBl T 2 L— g b LA SMEA T &
ni-z L %ik~<35,

2. IR¥—ATOT(TRABEIOHE

21 RE¥—BFIT1TERRERE

T CRET AR —ATIT+ TR A E (Active
Bogie-Steering Truck: ABS 5 #) J1%, th#tiZ s L TH
PeBEREECH LT, 7274 7Bt L TRe5 ) &
WH T, iwoEY 7 BIXAWT T 4 Fam—
H OO I E S f B S ClhgulBYERE o A LA
s,

BRMICIE Fig2 IRT & 9 (CAEOEHICHEE L D
M7 o Faxz—2EiHA L, @RI B ONER
BTUA N AIMELETE (LEiE, FEIRETR

|

Fig.1 Concept of active bogie-steering (ABS) truck
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Fig.2 Test truck on rolling test stand
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Fig.3 Reduction of bogie angle shortage by
actuator
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Fig.4 Lateral contact force vs. bogie angle
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Fig.5 Reduction of lateral force by bogie-steer

322 BERNIZBEHTHHDEL

RE— e RIT S 2 SIS E B AENOHOELE
Fig.7 (<4, (al tTJﬁﬁt%fJ#J/cLlr\ T 180mR ih
A A IS . LK 10kN OffES) A A THRA
— R A 0 & L SRR SR R 4 121 OKN i &
RO ek i T

Pt AT 0REe . 089" ORF—MARRHY,
PRI ESR I 1L 7 T P ROIC L D 14kN DRUE,
Q/P=0.58 DIiHAREL 4 LT, il BIZE (7

Q=14.0
1
P=24.1 | Q/P=0.58 Q@=1.9 p-—253 Q/P=0.07
@ F=6.5 F=7.6 @
_—-—'_-.—-.—-._
.__‘\
F=6.5 F=7.6
{}I:.EI Q/P=0.08
pP=19.8 Q/P=0.83 Q=23 p.ogg

Q=16.4

F uctwacor=0 kN, 0 hogie =~ 039(19[{
(a) Without steering

Q=0.12
P=18.3 Q/P=0.0 2-, 2| Q/P=0.26
== @
F=4.6 F=7
"_'_'_'—_.—d
"---_._____
F=4.6 F=7.6
Q/P=0.24
p=26.7 | ¥P=0.75 Q=64 p_js5

Q=19.9

F actuator= 10_ kN, ] bogie = ~ UOGdeg
(b) Bogie-steering
Fig.6 Change of forces in bogie by bogie-steering
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Fig.7 Comparison between simulation and
stand test (actuator force / bogie angle)
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Fig.8 Comparison between simulation and
stand test (bogie angle / lateral force)
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Fig.9 Comparison between simulation and
stand test (actuator force / lateral force)
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