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Wheel damage prediction

activities




Wear and Rolling Contact Fatigue (RCF)
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Modelling Wheel-rail contact
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Wear and fatigue of wheels and rails

Example of measured and calculated wheel wear.
Stockholm commuter vehicle X10, 200000 km of running

distance.
of e — 1 Wheel profiles:
-10F : - Initial
-20} ) Measured
sl | Calculated
-60 -40 —210 6 20 410 60
10 T T T T

Radius decrease:

- Measured
. Calculated

KTH RAILWAY GROUP  CENTRE FOR RESEARCH AND EDUCATION IN RAILWAY TECHNOLOGY

2016-11-24




Wheel wear prediction for high-speed trains

Yuyi Li, PhD student

A typical mileage of such a train is 1 million km per year.

The aim is to predict wheel wear to
choose the ‘best’ wheel profile for

the high-speed train

Final aim:

- reduce maintenance cost
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Prediction and validation

Validation of S1002CN and S1002CN-RF

S1002CN Comparison between simulated and measured profiles
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 For S1002CN, compared with measured data at 1d,000 km, 110,000 km and

191,000 km, the simulated wheel profiles coincide well.
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Prediction and validation

Validation of S1002CN and S1002CN-RF

S1002CN Comparison between simulated and measured profiles
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 For S1002CN-RF, the simulated radial wear rate is larger than that of measured profiles

before 200,000 km, however on the contrary during 200,000 km to 400,000 km
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Background

ED braking Tread brakes

B SLAV A A MASTER B

) 745.53 M

Amsted Three-Piece Bogie with load sensitive friction damping

Axle load: 30tons
Mass of the loaded train: 8’400 tons
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Prediction of Rolling Contact Fatigue

Wheel of LKAB iron ore locomotive.
RCF severity after 40000 km
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Coincides very well with experience: Reprofiling due to RCF needed

after 40000 km running distance
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Prediction of Rolling Contact Fatigue
- Wheel profile optimisation

Calculated Rolling contact fatigue for different profiles.
Wheel of LKAB iron ore locomotive.
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Dynamic pantograph catenary interaction----
Optimization with computer simulation
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Joint Master in Railway Engineering

From 2017 we will hopefully have a Joint MasterPprogram
together with RailTec at the University of lllinois Urbana-
Champaign
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