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ABSTRACT

This paper presents yaw vibration control performances of railway vehicle featuring controllable
magnetorheological damper. A cylindrical type of MR damper is devised and its damping force is

evaluated by considering fluid resistance and MR

effect. Design parameters are determined to

achieve desired damping force level. The MR damper model is then incorporated with the
governing equations of motion of the railway vehicle which includes vehicle body, bogie and

wheel—set. Subsequently, computer simulation of
derivative(PID) controller is performed using
demonstrated under external excitation by creep for
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Table 2 Parameters of railway vehicle

1/2 Bogie distance /

13.8

1/2 Track gage a,

1/2 Axle distance b, m 0.706, 1.05
1/2 Suspension
distance d. do m 0.985, 1.125
Shear modulus G MNm™ 808
Rolling radius of wheel ry m 0.43
Car body,
bogie frame, wheel-set m 1.585, 0.64, 0.397

center pivot ky, ho, hs

Johnson formula ®, ¥ |Constant

0.54219, 0.60252

Semiaxis
of contact ellipse a., b. mm 6.578, 3.934
Weight of car body m. Mg 254
Inertia moment
of car body Mgm® 767.5, 58.4
I, I, (yaw, roll)
Weight of bogie frame m;| Mg 3.88
Inertia moment
of bogie frame Mgm2 3.3, L.57
Iy, Is{vaw, roll)
Weight of wheel-set m,, Mg 1.61
Inertia moment Mgm? 0.83

of wheel-set I,

Ist Suspension stiffness k,| MN/m |9.84(x),6.96(y),2.18(2)

2nd Suspension stiffness &{ MN/m |0.14(x),0.14(y),0.39(2)

2nd Suspension damping

coefficient C,, C. MNs/m 0.094, 0.01
Lateral track stiffness ko | MN/m 14.6
Rail-flange clearance ¢ m 0.009

+ et} Fe Inverse H Car-Body
= Co::lrlzner Bingh Bogie
Model Wheel-Set
© Flange Contact Force
© Creep Force

(1) =36 6313 = F2.00.1

Fig. 5 Configuration of control system
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Table 3 Parameters of MR damper

. Do Unit

Length of magnetic pole L, mm 118
Gap between magnetic poles h,, mm 1
Inside diameter of outer cylinder
D,(4, =D12)x;r) mm 69
External diameter of inner cylinder 71
D4, =D?xx) mm
Bingham parameter «, 8 Constant | 83.46, 1.246
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