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INTRODUCTION  

This work gives a further explanation of the effect of the 
friction coefficient in the energy dissipation in the wheel/rail 
contact. To such an end, several simulations were 
performed using a multibody model, including the torque of 
the wheels, and varying the friction coefficient from 0.2 to 
0.7. 

G. Idarraga et.al. 2015 

Previous work: 
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THE VEHICLE MODEL: 
 

 A.  R.  Martinez 2010, L. Castañeda et  al. 2010 
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TRACK MODEL: 
 

G. Idarraga et. al. 2015 
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ENERGY AND WEAR CALCULATIONS: 
 

R. Lewis and R. S. Dwyer-Joyce 2004 
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EFFECT OF PROFILES ON THE ENERGY 
DISSIPATION AND WEAR RATES 
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TRACTION MOMENT ON THE WHEELS 
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POWER CALCULATIONS: 
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WEAR CALCULATIONS: 
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EFFECT OF THE PROFILES ON THE ENERGY 
DISSIPATION AND WEAR RATES 
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EFFECT OF THE PROFILES ON THE ENERGY 
DISSIPATION AND WEAR RATES 

Wheel/rail profiles effect in the wear rates of the first bogie. 

Wheel/rail profiles effect in the total energy dissipation of the first 
bogie. 
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CONCLUSIONS AND RECOMMENDATIONS 
 
 • The energy dissipation generated by spin increases as the friction coefficient 

grows. 
 

• It is only recommended to neglect the effect of the spin moment in the energy 
calculations for low friction coefficient conditions 
 

• As the friction coefficient increases, the inner wheel loses traction while the 
outer wheel increases it, this condition produces a rotational moment of the 
wheelset in clockwise direction, reducing the yaw angle of the wheelset.  
 

• The energy consumption increases linearly as the friction coefficient grows 
 

• The results of simulations with different profiles are important since they show 
the necessity for optimizing profiles and re-profiling procedures. An optimized 
wheel/rail profile combination greatly reduces the energy dissipation and the 
wear rates. 

 



16 Challenge the future 

ACKNOWLEDGMENTS 
 
 


