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• Making reference cases available 

• for development, calibration and validation of damage models 

• including information for specific sections of track 

• line routing: curve radius, cant, etc. 

• rail steel grade 

• field observations: wheel-rail profiles, friction conditions, rail surface photographs, crack 
measurement data, crack growth rate, metalographic sections of rails, etc. 

• including Vehicle-Track Interaction data 

• traffic load, speed, cant deficiency, lubrication, etc. 

• vehicle data: wheelbase, masses, spring stiffnesses, etc. 

• MBD vehicle models: Simpack, Vampire, etc. 

• MBD simulation results:  
• contact patch shape and size, creepages, normal loads etc. 

• Discussion of damage assessment methodologies 

• overview and comparison  

• Discussion of new model requirements 

• influence of fluids, Friction Modifiers, residual stresses, etc. on the development 
of RCF 

• open points?  
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• traffic load  

•speed 

•cant 

•curve radius 

• rail steel grade 

•etc. 

RCF  

• initiation 

•propagation 

• location 
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R. Heyder, M. Brehmer, Empirical studies of head check propagation on the DB network, Wear 314 (2014), 36-43.  
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complex relationship ! 
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• traffic load  

•speed 

•cant 

•curve radius 

• rail steel grade 

•etc. 

RCF  

• initiation 

•propagation 

• location 

model (?) 
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• traffic load  

•speed 

•cant 

•curve radius 

• rail steel grade 

•etc. 

RCF  

• initiation 

•propagation 

• location 

e.g. statistical model 

Prediction Quality ? 
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• traffic load  

•speed 

•cant 

•curve radius 

• rail steel grade 

•etc. 

RCF  

• initiation 

•propagation 

• location 

physical model 

•additional input parameters needed 

• increasing complexity! 
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• traffic load  

•speed 

•cant 

•curve radius 

• rail steel grade 

•etc. 

RCF  

• initiation 

•propagation 

• location 

vehicle 

model 

damage 

model 

contact 

data 

additional input parameters needed 

•vehicle data 

•wheel-rail profiles, etc. 

• rail material parameter 

•etc. 

 
Examples: 

• T-Gamma based approach 

• Ekberg indices 

• VIF-RCF 

• FEA 

variation of input data (?) 

 e.g. stochastic approach 
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increasingc 

complexity 
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• traffic load  

•speed 

•cant 

•curve radius 

• rail steel grade 

•etc. 

RCF  

• initiation 

•propagation 

• location 

vehicle 

model 

damage 

model 

additional input parameters needed 

•vehicle data 

•wheel rail profiles 

• rail material parameter 

•etc. 

 

variation of input data (?) 

 e.g. stochastic approach 

ICRI data package 

contact 

data 

8 



© VIRTUAL VEHICLE 

ICRI Damage Modelling – Example 

12-2016 / Six ICRI - Damage Modelling 

NRC - ICRI data package 

• stochastic approach  variation of input data 

 

 

 

 

 

 

 
ViF-RCF T-Gamma 
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Results presented at ICRI workshop in Vancouver 

wheel-rail normal force 



© VIRTUAL VEHICLE 

ICRI Damage Modelling 

12-2016 / Six ICRI - Damage Modelling 10 

• are there other data in a similar quality available 

 for other operating conditions 

 for other rail steel grades 

 including metallographic sections of rail samples, etc. 

• application of other damage models 

• FEA 

• Ekberg indices 

• etc. 

• new model requirements 

 impact of Friction Modifiers 

 influence of fluids 

 influence of residual stresses 

 ... 

 White Etching Layers / Studs / Squats 
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White Etching Layers / Studs / Squats 

 

 

C. Bernsteiner, G. Müller, A. Meierhofer, K. Six, D. Künstner, P. Dietmaier, Development of white etching layers on rails: simulations and experiments, Wear 366-367 (2016), 116-122. 

ECF model  

maximum surface temperature 

sub-surface temperature 

sliding speed: 0.02 m/s 

 no WEL 

sliding speed: 0.3 m/s 

 WEL thickness: 0.34 mm 

sliding speed: 3.0 m/s 

 WEL thickness: 0.73 mm 

voestalpine test rig 
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