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Control of longitudinal vibration of a freight car with an electric motor on

a wheelset

OShu Wakabayashi (University of Tokyo),

Kimihiko Nakano, (University of Tokyo)

In recent years, a modal shift from trucks to rail transports has been expected through a perspective of
reduction of COz emission and energy consumption. However, there are problems such as cargo damage
because of longitudinal vibration during rail transportation. Therefore, the needs of vibration reduction are
increased. Some rail vehicles have a generator on a wheelset, where generators are used to generate for
service or to sense vehicle velocity. The generators may be used as actuators when voltage is applied. The
authors suppose the control of longitudinal vibration using this generator. In this research, the authors
simulate time historical analysis of 5-cars-train set. The effect of vibration reduction is examined. The

numerical results show the vibration is reduced by the proposed method

F—U—FiRE), WREHHIE, W, B

Key Words : Vibration, Vibration Control, Freight Car, Numerical Simulation

1. #8

tﬁ PE TR bR R, 1R oL FER e E o
B E, PRICREWTH BRI S #E~DET— 4L
7 RIS NTCWS ., L ZAN, BHEElmEIZ BT,
TG ORI ORI EVE L, kR TS5
R & A>T D, 26 IEEE RS OIRE) ALK
HHON%L, IRBOERALETHS. Zh ORI,
HEEH TS Clde <, SR 8ok T anitg o
REY (i) K&, ZORIRIREOKR) GRS 72~
ThA,

F 1o, —EOBOE T (ZIZEEEER RO H Hh T
WA, Zhuddsk, MERHSPERE L THOWORALO
THHD, ZORBEONDLVITT 7 Fax—4 ZiRET
HIEZL T, BB D AREME S B A, F Tz,
TREFEO BB L -~ TH O L TR A4 9 A 8FE
LI TS 2,

AL TIE, EEOEMBERET 7 Fax—4 L LT
il LCHIEIATT 5 2 & ¢, Ritg I ~ORE &K+ %

LERET D, piIEE AR RS A0, HEc g
HUAN 4 S S B e T 2D . T 60km/h
TOEFTHHZ, L—/LfEE H 22 812 L 0 AT IREAELAY N
Dol AEE L, MATLAB %4 L 7= Rt 12

2. $iERRAT
2.1 BEfRATSEM

sl L-ooid, HEBIE 1 I 188 4 il S -
WY Ch S, R, HEITEERER 1006, 50t &
L7z, &7z, 60km/h TOERETEZ 2. (3 1 5M)

ZOTTILOREFERE RO L 5 IZEDT-.

X = I £ B F Boflwsnevommmaosss (1

ST

X=ny a4y % oy &, % &y % X x]7E)
L L7 xFEEOETRNSE L, xZEORSEE 5.

23|

J-‘)C

Xo

Ky

(1 153 oL IREE 7 v

- B8~



S9-7

518 [ME RN - BORES S AR A (J-RAIL2011)

BRI b A4 ELE, K 2(0) DL 9 7ok IMN o4t
$1% 20Hz IEFLE 4% & LTAH LT
2.2 AR
WO TR, BEEBRS % 7 4 — B3 w 73 Sl
B{To1=.
Uy = —hy =1 (3)
LT3 T A& R LR, 308 SEEREED O
FARDERE A AT HHIMEE A L TWa.

3 ER

2 (2, BEPRETRAL, ) OMRBR WHEIC B T oRE
ESED Y a b—y g Ui AR, EREREROE
HOIRE THY, MR IR DR HOIE Th 5.
KAUTIEGIERF OIS TH O, M LRI OIS E A ov 3
OIEHIEHA L, IR, @ITHEDORINEE R LT
W5, ZHEY, \EIE < RMERE N b fmedR e
OEHT 10%EERTE S 2 EdvbdD. HHERNO
HHETYH, RRI#EE T 5% RERBIh TS, £z,
FIHEATIL 10N RE L 2Ty, HiRRE&ELD &,
OkNmMFEED L7 RUETHS.

ARG AT 5 LT, HEOEBR I L TORME
KAy E ST D Z EAMETHDH. B TR LRI
b, AR T S TR 12T A B0 LTl
15, F£7-, SEEERS L L THEEZTR-T0 D
DT, RN & RFICREATTY 2 &b,

il

4. ¥
AFETIE, EFIEORTHRIRE) & (K95 720, Bl
(RO OB E T 7 F 2 m— & & L CIRB

x 10°
10--

5 -

FHEL (N)

0 -

15000 - - . : - L
10000 -
5000 -

FHEA T (N)

-5000 - L [ I r

PR (m/s?)
l\j o N

@

S AE(km/h)
g

=1 FRALENASA—4
BB E & mo 100[t]
EHEEAE mi-my 50 [t]
RS N R WIME koi-ksa | 5000000 [N/m] ¢
WA AR A N E AR 40| 10000 [N/m/s] 6

C01°C34
74— F_w 774> h

30000

~OFRTDZ EERE L. £/, b MMmRROEHIIE
DB 7V % AR 9 IR GE O W2 BB T 21T ~ 7=

ORGSR, BT ~OIREN RO FELATREM 2 7R L7z,
SRITEBEH P EITRIUR LI LT, LY BRENR
FHOT THRHEITI TETHD.

Z & X M

D WEE, Mes, HIIEE, KEHEL, AR, W
KRz« P52 7 OB L IRBAER R, B
fififi#, No.58,pp.40-45, 2008.

2) WEEE, KHIEFR  FITN S - BRENE R SkE #
O EBEE b2\ X HEERESIE, AR
Dynamics and Design Conference, CD-ROM, 2010.

3) EREGEN Y vV RERRSMm  BREPGENF
Ty, oo, 2007,

4) BRBMREAE RIS E G Sl B RSN
TR E OSEREMICET 2%, B AR
A CHE CHR, No.67,654, pp.491-498, 2001.

5)  ESTHERD BEEG & Lo— L OB bR S B ) (2 B
RN BT DS, R KRS, 2010.

(a)

|| o v o AT 45 O B HEC IR D)
e T iR R ORI
A HE e i 0 B (1)
ik R OR HE(HH)

3 35 4 45 5

(b}

Time (s)

(4 2 B HEORTHRIRBIS 2 IEE
(@ #EL ) WAL (O MEE (D) #E

— gl





