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This work is part of a collaboration project 

between infrastructure managers, operators and 

external partners in Sweden:

Workgroup: A systematic approach to improve 

passenger ride comfort

The project has received funding from EU 

initiatives In2Track2 and In2Track3.
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In the current presentation today I will focus on 

the following:

• Why S1002 is no longer a typical worn-in 

wheel profile

• The available ”equivalent conicity budget” 

needs to be shared between infrastructure 

manager and train operator – how?
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Comparison of S1002 with a worn wheel profile of today
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Why S1002 is no longer a typical worn-in wheel profile is today 

not fully understood. It seems to depend on a combination of a 

number of reasons:

⚫ Center plates are less common on modern bogie vehicles
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Why S1002 is no longer a typical worn-in wheel profile is today 

not fully understood. It seems to depend on a combination of a 

number of reasons:

⚫ Center plates are less common on modern bogie vehicles 

⚫ Modern bogie vehicles have more flexible primary suspension

⚫ Higher wheel/rail friction. Diesel fumes and oil leakages is less common on 

modern vehicles

⚫ Modern vehicles are running with higher cant deficiencies

⚫ Due to tighter time tables, the driving today is more aggressive

⚫ Rail profiles today are often ground with shoulder relief

(compared to profile 60E1)

⚫ . . . . .
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Current tolerances on wheel profiles are:

⚫ Thickness of wheel ring

⚫ Flange thickness

⚫ Flange height

⚫ Flange slope

but no requirements or tolerances on the shape of the tread
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Current tolerances on rail profiles are:

⚫ Wear on top of rail

⚫ Wear on the sides of the rails measured at 14mm under top of rail

⚫ Combined top of rail wear and side wear according to H= h + s/2 

but there are no specific requirements or tolerances on the rail shoulders
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⚫ If a vehicle runs unstable, we have no guidance in any standard.

⚫ Vägledning för tillämpning av TSD Lok och passagerarfordon LOC&PAS 

(ERA/GUI/07-2011/INT) says:

”a joint investigation shall be made by infrastructure manager and the train 

operator, in order to determine what is causing the instability”
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⚫ If a vehicle runs unstable, we have no guidance in any standard.

⚫ Vägledning för tillämpning av TSD Lok och passagerarfordon LOC&PAS 

(ERA/GUI/07-2011/INT) says:

”a joint investigation shall be made by infrastructure manager and the train 

operator, in order to determine what is causing the instability”

How can the ”equivalent conicity budget” be shared 

between infrastructure manager and train operator?
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GIP

Gradient Index Profile

GIPw_L=  Gradient Index Profile Wheel Left

GIPw_R=  Gradient Index Profile Wheel Right

GIPr_L=  Gradient Index Profile Rail Left

GIPr_R=  Gradient Index Profile Rail Right
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GIP

Gradient Index Profile

Single sided GIP:

For a wheelset:

GIP_{LR} =
𝐺𝐼𝑃𝑤 − 𝐺𝐼𝑃𝑟

Τ𝐺𝐼𝑃𝑤 + 𝐺𝐼𝑃𝑟 2

𝐺𝐼𝑃 =
GIP_L+ GIP_R

2
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Summary:

⚫ GIP is a simple way of estimating conicity

⚫ GIP can be calculated separately for wheel and rail

⚫ Wheelsets with high GIP-values can be sent to the 

workshop before the problem gets acute

⚫ Rails with low GIP-values can be reprofiled before the 

problem gets acute
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Further work:

⚫ Try to mitigate the problem that make wheels wears into a 

shape that leads to high conicities

⚫ Finding limit values to GIPw and GIPr
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The Gradient Index Profile was 
presented at IAVSD 2022, and a 
paper will be published in the 
proceedings by Springer:

Advances in Dynamics of Vehicles 
on Roads and Tracks II
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Thank you for your attention


