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Abstract 
 

In this work, the Equations of Motion (EOMs) of the Multibody Dynamics is derived for a 
railway vehicle. The previous work of the authors is related to derive the Multibody Dynamics 
model of the bogie  with 44 DAEs (see [1]). Lagrange dynamics is used as common approach in 
applied mathematics and mechanics for computational differential-algebraic equations (CDAEs). 
Differential equations of motions are formulized as in the generalized symbolic mathematics and 
applied in the Matlab’s MuPad Symbolic Math Toolbox.  

The size of the railway vehicle’s DAEs is about 156. Finally, the results are compared using 
eigenvalues with previous studies in the same area with a success. The symbolic mathematics is 
currently used for derivation of the multibody dynamics EOMs (see [2] and  [4]). Langrange 
dynamics for the trajectory coordinate is applied to derive generalized EOMs for the multibody 
dynamics. Following Equation 1  is one of the generalized equation used to derive the state space 
representation of the EOMs for the railway vehicle (see [3]). 
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