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Introduction VERrECH ovce N tual@vehicle

ICRIT Friction Modelling Task

Recent Discussions about Wheel-Rail Creep Forces and their
Consequences

Task leaders:
A Klaus Six (VIRTUAL VEHICLE Research Center)
A Edwin Vollebregt (VORtech)

Task activities so far
ASeveral WebEx discussions 2013 - 2014

APresentations at
A Railways 2014
A Rail Tech Europe 2014

ADevelopment of project outline
ASeveral related activities
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Wheel/Rail Interface Optimization Y- RTECH EMCC REEl A

Simulation model

Vehicle track interaction model

System characteristics Dynamical model Outputs: risk, economics

Frictional contact model

Damage model

Wear rates

RCEF initiation

Crack propagation
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Wheel/Rail Interface Optimization Y- RTECH EMCC REEl A

Simulation model

Vehicle track interaction model

System characteristics Dynamical model Outputs: risk, economics

Feed-back on dynamics

Frictional contact model

Stress-input on damage

Damage model

Wear rates

RCEF initiation

Crack propagation

High relevance of reliable creep force prediction models
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Creep Force Characteristics petati-stal=ldely virtual (@) vehicle
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Additional point to characterize the

creep force curve at low creepage [Tomberger2011, Meierhofer2012, Six2015]
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T1077: Low Adhesion i impact of low amounts of water

Related Activities

Adhesion & water in wheel / rail contact
A Adhesion values known for dry and wet conditions
A But: Adhesion as a function of amount of water / water rate ??

L7

Dr

Adhesion
(at fixed creep)

Wet

"Wetness of surface"
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Related Activities

T1077: Low Adhesion i impact of low amounts of water
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Related Activities

Multiple linear

The
University
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T1077: Low Adhesion
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Rocking Phenomenon
Roller rig T eigenmodes:

Vertical motion:
1. In phase on bushing
2. Out of phase on contact spring

Horizontal motion:
3. In phase against bushings
4. Out of phase against bushings

Angular motion:
5. (Free) rolling motion
6. Rocking motion
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Related Activities VERTecH ovoe Rl tual@vehlcle

Rocking Phenomenon

The whole wheel may rock as a rigid body:

* The frequency f depends on:
- the masses
- the moments of inertia
- the tangential stiffness K,

* The stiffness K, depends on:
- the materials used,
- the normalload,
- contact geometry, I—E
- saturation of tangential force

 The amount of damping is unknown

rigid body mode
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Rocking Phenomenon

(picture: S.Grassie)
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