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RUMBLING IN HIGH SPEED PASSENGER TRAINS 

M. ME Y W ERK (BRAUNSCHWEIG)

A model of a flexible wheel set running on flexible rails is presented. It gives hints for the 
reasons of rumbling in the high-speed passenger train InterCity Express (ICE) of the German 
railway company (DB) if these trains travel on the new stiff tracks. The rumbling results from 
non-circular wheels which cause oscillations of the whole system. The problem of polygonization 
of railway wheels is not considered. 

1. INTRODUCTION

The 100 Hz-rumbling of the German high-speed train ICE in the passenger 
coaches diminishes the travel comfort. An investigation of the excitation me
chanism is necessary to understand the problem and to avoid this noise. The 
characteristics of the rumbling are as follows: 

1. The frequency of the rumbling is in the range of 90 Hz to 110 Hz, nearly
independent of the train velocity. 

2. The rumbling spectrum shows higher harmonics of the revolutions (or the
mean angular velocity St) of the wheel sets. 

3. The rumbling noise increases with increasing non-circularity of the wheels.
4. The rumbling occurs mainly on the new, stiff tracks of DB.

2. THE MODEL

We assume that the non-circular profiles of the wheels are periodic fun
ctions of 'P, the azimuthal variable. These non-circularities produce oscillations 
of the w hole system consisting of the coach and the track. We consider here only 
a part of the system which is sketched in Fig. 1. It consists of the rails and one 
wheel set which is guided by the wheel frame (since in our model the wheel frame 
eau not rotate, we prefer this name instead of bogie). The wheel frame moves 
with constant velocity v in �1-directiou. The wheel frame and the wheel set are 
joiued by three spriug-damper pairs (not sketched in Fig. 1) at each end of the 
axle. 


































