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Improvement of Control Performance for Active Vibration Control
of Railway Vehicle
(Adoption of H. Control Law to a Scaled Model on a Test Apparatus)

Katsuya TANIFUJI and Tetsuya NAGAE

Recently, the application of active suspension has been studied for improving the ride quality of
railway vehicles. In active vibration control of railway vehicles, it is important that the control
system be robust against parameter variations. In one such study, it was indicated that a LQG
controller had low stability of the robustness to mass variation of the car body due to the varying
number of passengers. In this paper, the Hw controllaw is adopted for a 3 d. o. f. half-vehicle model,
and the improvement of control performance is investigated experimentally. As a result, it is shown
that the addition of a bogie-related state variable to body-related ones provides better control
performance. The control performance is improved further by shortening the sampling period.
Moreover, it is also shown that the H. controller is more robust against mass variation of the car
body.
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Fig.2 Analytical model of the half-vehicle model
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Fig. 4 Shape of weighting function

HE i, LEAO—VAEMEE § D5 A VEEERL
T, ST AEAR F T EEAD20MEELT
5z Tw3, —F, BEAGIERE &L TERA
WRT O REIEDRCEREYRIZSLVOEEDE
WEAH(W,r) | EBEE52 5,
Wyr(s)=10'8 .................................... (16)

$ 72, BIEHAN « 3T 2EA (W) DOV TR, &
HESAR ORI LNHTEL LD CRET
3,

_ s+2xx12
"Q“)_12x1m3+anx10ﬂ

IhesDEAMBOBEREEEZN4IITRT. &5,
Pl T BED Woar, Woa 13, y=50DEEDHD
THY, Wyar, Wesr i2 2V TIREICER O TEHE
LTw3, -, BARKER: Zhodd 2EABK
L OMMEE H B i, BEEGIREOIGERTIC
2VTYH, bbETHFICRT.

4. RBEREIUSE

41 HAREROBIR & HIRMERE 328 TR
Ntk D, BEEAEANEE ¥, o — L A%
$DODREREZBHT ZHBEL, TOTOORE
B ABALEMEE £ 2Nz, Zo0RER LB
TEHREO_OOBEEH 2, BHREBEORINE 2
v ho—5OREWS L UHIEHR L OBRICDOWT
A2,

4+1-1 TEMH K5k, ¥limdarbo—
SM> LELVCEESEE COREBEELE X I-E
AMEMES - u—5THBIA72 4%H
v, EAHEE Wise, Wise KB EE a0
—SDOEREHLEOBRERERLILEODTHS, B, &

Y

Fig.5 Effect of measured states on Qxm

EMOFMHICIEa Yy bo—F5 K OBOERFORKE
axkn 2V, y OBHIZ DWW T 1~200 DTCEE%:
fTotz., =2, O, ABIUV@, AHIZENREN, V¥
Y 7EMIms, S5msic Xk BERTORE L
HHEERRAOBEETR T, ZORD» S, Bk, HHIC
B4 2=>0RERTRTEBAIT S5 1 74 TRE
BHE 213 TS LTHRER BRI DD,
BHEOREROABRIT 54 7208, v 2%
E0hEL T L, REHRBELLSHLLTVES, —
H, EBRCBVTHIA T4 IAT2ED/h8 vy
L TREREES IO, &, MBEELER
I ATHE S axm DBAETHEK T 2514 74D
FOHNKEL, BREHORBI/NE L, ZhZb2
bod, Y4 74Ty RIS RBEITTONDED
3, BRREROBEMOT I LWL, ETLVRE
DEEBVNEHEINLDEEIOND,

Kz, g4 7OERBRICBI B 7Y v SREAD
HELFRL, 279, 74740 TH I TY T
Ef% lms $ CEAMTAHETE, y 2T THE
ERGEHBEECH T, —H, A T2 TR, Y7
Yy AR ERET 5 L EEED 1 B TREVHE
WEEAHBENSOLEHCHBESEL, Ims TS
msDBESED S ylE/NSLSFTEHIENTELL
7z,

IOXO, HECET A OOMEEDATIRE

BEOEEMEEEZMA L =>0OREBR BT
Z22EkD, IOKREREABEESATORER
avhra—SOREHAREL LD,

4-1-2 SIEHR M6k, RlrR¥&a b
O— 7 DERERFEGRAEEEMORBBICE LD
RL-b0T, M6(a)i3EEFICHT 2 RNEROA %
BAL-BE He(b)3EELEHOW G CHET 5
RERZBAL-BETHE, kB, £avbo—7

— 209 —

NACSI| S-El ectronic Library Service



The Japan Society of Mechanical Engineers

Table 2 Value of 7 for designing controller

Type 1 Type 2 Type 3 Type 4
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