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Study on the ride quality of vehicle with carbody flexibility
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ABSTRACT
Generally railway vehicle runs on the rail with endless interaction between wheel and rail. Irregularity of
rail causes the periodic motion of the vehicle. In association with this motion, the design of vehicle would
be carried out in order to avoid the resonance between car-body and bogie.
It may be seen that the first vertical bending mode of car-body contributes considerably to the vertical ride
comfort level. In this paper to know the effect of the car-body first vertical bending mode on vertical ride
comfort, the mode has been considered with dynamic model. I-DEAS program was used to get the car-body

first vertical bending mode and VAMPIRE program was used to analyze ride comfort index(Wz) with FE
interface file
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M CXe+ KX = (1)

where
M : mass matrix
C : damping coefficient matrix
K : stiffness coefficient matrix

f(t) : applied force to the body
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where ® : normal modes

qd : generalized displacement

M® &+ CO §o+ KO q = (1)
I @ g F3u

O ™MD G OCO G+ KD q = Df()

Normal modes?] Al o3 ,
®,'M®, =m.5;
®,'CP, =¢,5,
Q' KD, =k,

where
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m; : modal mass of the ith mode
¢ : modal damping

k; modal stiffness
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where
®; : angular frequency of the ith mode

gi : proportion of critical damping in the ith mode
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Amplitude at end : 1
Amplitude at center : -0.571
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191. Carbody vertical bending mode shape.
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Generalized mass : fL/Zp{f(x)} dx =0.234M (2)

where, M : A%/, p : mass per unit length.
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Table 1. Rigid body mode of vehicle.

mode frequency Damping ratio ") 31
Upper Sway 0.59 Hz 176 %
Lower Sway 154 Hz 35.0 %
Carbody Pitch 134 Hz 786 %
Yaw 2.09 Hz 413 %
Bounce 1.22 Hz 526 %
Roll 9.00 Hz 452 %
Bogie Pitch 6.97 Hz 172 %
Bounce 870 Hz 332 %
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Table 2. Sperling ride comfort(Wz)

Carbody center Carbody center Carbody center
(rigid carbody) with assumed mode with FE Interface file

Vertical

1.504 1.502 1511
ride index(Wz)
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