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DYNAMIC SIMULATION OF A ROLLER RIG 
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ABSTRACT 

The dynamic behaviour of railway vehicles is greatly influenced by the interaction of the wheelsets on 
the railway track. This behaviour can be replicated in laboratory conditions using a scaled roller rig.  
This paper presents the results of the modeling and simulation of a one-fifth scale roller rig. The 
simulation results obtained have been compared with a real railway vehicle (bogie) on the track. It has 
been observed that the scale roller rig has a much lower critical velocity than real railway vehicle due 
to the similarity and dimensional scaling laws that are taken into consideration in the roller rig design. 
The scale roller rig critical speed was observed to be 10.2 m/s while the Full Scale railway vehicle 
model was found to be 52 m/s. It can be concluded that the critical speed of the scaled roller rig model 
is one-fifth of the full scale critical speed.  
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Fig. 3 Wheel rail contact geometry results 

(a) Contact angle function (b) Rolling radius difference function 

(c) Left rail contact position (d) Right rail contact position 

Fig. 4: Simulated lateral displacement of front wheelsets for the two rigs 

Fig. 5: Simulated lateral displacement of rear wheelsets for the two rigs 
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