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Study on control of air suspensions in railway vehicles using the new concept devices
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This paper presents the curving performance of railway vehicles with air suspensions. Air suspensions sometimes cause reduction of
wheel load at transition curve, so it is very important to evaluate the performance on transition curve and to control air suspensions
properly. In previous study it was found that the air suspensions have non-linear characteristics at low speed and that the performance is
influenced by the initial condition, the entrance transition curve condition and so on by computer simulation and experiments using
one-car-modeled test bench. In this study, the new concept devices which have functions to make the link rod of air suspension systems
extend or shorten were proposed. The control strategies to compensate the difference of initial condition at the curve entry and prevent
the reduction of wheel load at exit transition curve at low speed were also proposed.  These proposed control methods were examined

by the experiments using one-car-modeled test bench and simulations.  As the result, expected performance were obtained so that

reduction of wheel load was restraint very much.

Keywords : Railway Vehicle, Air Suspension, Control, Transition Curve, Safety of Running

1. FFim

gk Gk, HUERZREIE D S 2l B < 17
ET 59 %, 7w a MO BICESE LTI ET
Rk &0 2 EHREO, Bl A GE TETTS &
A LGkl o MO - D MR T AN S K B b |
H R gEFl ECiiul i o Chic X - T & BIC 4R
gl TEgEk ) BSEETLE 9,

— 7. ACFEOSERE T, Y LH o fs s ZegE
RP—ENTHh 5, BRI S PHERGE Al 2 Tu»
L7z, (TREFENELTHZ LHATE, EHETPIC
IR ZEEME L B DH A S 2 TV D B o0, [HBo%E
KU T 227 4 — F23y ZHli& 17> T 5
foh, Rl LT oS BORBER R STzl

Ehilara—HrIal—iar, R L5EE
TR 0 | TR R O FRIEME A A
&< eHT & (ELEOIFERIENC L D R Lo iR
Bhid TR KX KFET B Z b o72(2,3],

AT, BLEOE R S5 IERFROH oM
WA ER L, R &5 ETEEERER AT R E
MR LHDELEHEL, BRITNROIFBIEIC L 58
EFT BT R EARR T 5, ZAUEHROHEIIC SV
ThE, BREFEZ AT 4 — B3y 7 41T 5 22 51E R
HlfE M RR & TS [4]8, AF i, Bk OB
W Tk () SRS LV BER) A e 45 e
BY, T AN A A FHETHD,

2. GREHMICRIT H%EKITh
RRITRADET V% Figl (o577, ZRiFhidsks

BhZE S M B Y | B IERO T balit A —ERIHPIC

T LI IV (@SR Ko, LVEssiEhol-

DAPREMAE LD ERERELIEETLME, B
F RIS X Y To b A BREMMIC Y 5,

Fio, EAOERITREICIEEERMH Y . EHDOZER
HEROENZENREEL LoD S pinlE, SERNIS
IEIEMIC 28 TN CIEAZEEZREELL FIoff-> TV 5,

% Car Body
i il
LR

Bogie

Reservoir

Differential
Pressure Valve

Fig.1 ~ Air suspension system model
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Fig.2  Model of simulation vehicle and air flow of the valve

Table |  Specification of air suspension model

Dead zone of LV 5.6 mm
Time delay constant of LV 1.0 sec
Pressure of differential pressure valve 120 kPa
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Table 2 Measurement objects

Wheel load Both sides per wheelset 8 points
Vertical Displacement of ~ Both sides per wheelset 8 points
primary suspension
Vertical Displacement of ~ Both sides per bogie 4 points
air suspension
Air pressure Both sides per bogie 4 points
Lateral displacement Per bogic 2 points

between bogie and car

Actuator

Fig.3 The full scaled one-car-modeled test bench
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Fig.8 Results of basic test
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