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ABSTRACT 

The braking and traction performances in railway transportation are deeply connected with the concept of the wheel-rail 

adhesion. In degraded condition, when the rail contamination reduce the available adhesion, the attempt to transfer 

traction/braking effort to the rail could lead the wheelset in slip/slide condition. During the transition between pure-rolling 

regime and sliding regime, the adhesion value assumes the threshold value called adhesion limit. How this value changes 

according to the wheelset setup (train speed, axle load) and in different environmental conditions (uncontaminated, 

contaminated) cannot be rigorously studied through field tests due to the lack of controllability of several quantities, e.g. 

axle load, and for this reason laboratory tests using test rig simulators are needed.  

 

Research Objective: 

Adhesion management is the most promising route to increase the braking system performances in degraded 

track/environmental condition. To this purpose a deep knowledge of the wheel-rail adhesion under the presence of 

contaminants or variation of the train dynamical regime (speeds, axles load shift, etc) is needed. 

This investigation must be addressed with a fine control of the variables affecting the environmental condition, remaining 

compliant with real field condition. 

In Faiveley Transport Italy this research is conducted with the Multi-Axle Roller rig. Indeed, it allows a fully 

controllability of the testing conditions, on the other hand its scaling principle and innovative design allow to be real for 

a single axle and to reproduce the inter-axle interactions, e.g. cleaning effect, that other 1:1 test rigs are not able to 

reproduce. 

 

Methodology: 

In a previous work (article EB2018-BSY-016 at EuroBrake 2018) it has been shown that the Faiveley Transport Roller 

rig (see fig below) is able to reproduce an ordinary train braking curve and, more important, the adhesion limit of the 

wheel-rail contact in contaminated and uncontaminated condition. 

This work will extend such study by experimentally investigate the impact of the normal load on the adhesion limit for a 

single axle and the influence on the adhesion limit of the inter-axle cleaning effect. 
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Results 

The results of this work consist in a mapping of the adhesion limit in function of the vertical load for degraded conditions. 

The mapping is made for the single axle and considering four consecutives axles in order to identify the possible influence 

of the inter-axles cleaning effect. The obtained results are included in the definition of an optimal braking strategy. As 

concrete example, a comparison between braking curves between the optimized and not-optimized case will be proposed. 

 

Limitations of this study: 

At this stage the reporting will not yet characterise all the possible naturally occurring contaminants. It will include water 

and water/soap mixtures.  

 



Conclusion: 

In this study is shown the load dependence of the wheel-rail adhesion limit. Moreover, it is investigated the inter-axles 

cleaning effect when the axles are in pure rolling regime. 

These features can be instrumental in designing innovative braking strategies during low adhesion condition.  


