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What are Instrumented Wheelsets?

•Instrumented Wheelsets are a measurement tool that are 
able to measure the contact forces between the wheel and the 
rail of a railway vehicle, typically in 2 or 3 directions. 

•When a force is applied to the wheel, the 
wheel deforms proportionally to the size of 
the force applied

•The technology uses strain gauges fitted 
to the wheel disc, which are sensitive to 
such deformation
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What are they used for?

• Vehicle Approval

• Research

• Realtime monitoring of vehicle safety

• Validation of simulation tools/models

• Infrastructure mapping/monitoring 
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Sweden – World leaders in IWT

•The world’s first Instrumented 
Wheelsets were developed in the 
1950’s by the SJ

•Sweden are still world leaders in 
the technology, recently launching
our 4th generation technology IWT4
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IWT3 vs IWT4

Interfleet Technology offer two types of IWT designs:

• IWT3 – can be used for most applications and has  
outstanding capabilities in measuring forces with very high 
frequency content

• IWT4 – Is a new development that offers very cost and time 
efficient solution using existing wheelsets without any 
destructive modifications, such as boring or other 
machining 
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IWT3 - Overview

• Extremely well proven design (50 yrs)

• The high frequency capability is world 
leading. We can measure vertical 
track forces:
– Up to 600 Hz (linear measurements)

– Up to 2 kHz (using transfer function 
compensation)

– Up to several kHz for indication of high/low 
forces
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IWT3 – Onboard Gröna Tåg

• Safety: Track forces measured by IWT3 are key to 
ensuring vehicle safety.  Key decisions such as speed step 
ups are based on data from the wheels

• Vehicle Approval: IWT3 provides key data which is used
to satisfy the requirents of UIC518 for vehicle approval

• Research – Track Irregularities: High frequency track
force data is used to investigate high forces created by 
track irregularities while running at high speed
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IWT3 – Research - Track Irregularities

• Vertical wheel/rail forces are sampled at a frequency of 
9600 Hz

• Huge amounts of data are produced, which is analyzed
by newly developed algorithms

• Data is key to investigating the effect of track irregularities 
on wheel-rail forces when vehicles are running at higher 
speeds
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IWT3 – Research - Track Irregularities

• This gives a sound knowledge base for understanding 
what track quality will be required when vehicles are 
running at a higher speed in Sweden 

• No experience can be found on this topic abroad since 
high speed trains abroad generally run on separate 
tracks, rather than in mixed mode traffic
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Previous track irregularity research

•In 2002 a similar  project was undertaken on the X2 class,  
in part this was the response to wheel crack problems.  

•The use of the wheelsets were key to solving this 
problem, as they were able to identify the input forces into 
the wheels, and more importantly to determine which track 
irregularities were responsible for initiating sub surface 
cracks, and which were responsible for promoting the 
growth of these cracks.

•This research was conducted at speeds of 200kph
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Examples of defects IWT 3 can detect
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• Measured contact forces (Fåglavik X2)
• Repeated imprints

Examples of defects IWT 3 can detect
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• Measured contact forces (Järna X2)
• Corrugations

Examples of defects IWT 3 can detect
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• Measured contact forces (Järna X2)
• Short pitch corrugation waves

Examples of defects IWT 3 can detect
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Summary - IWT 3 on Gröna Tåg

Providing measurements for:

• Safety

• Vehicle Homologation
• Research - Track

Irregularities


