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Met4Wind research highlights:

• Development of roundness 

measurement procedures

• New measurement 

instruments

• Investigation of eddy current 

probe errors

Outline
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Deviation of profile from true 

circle

• Following definitions in    

ISO 12181-1:2011

• Relative to center point

• Peak-to-peak (RONt)

• Root-mean-square (RMS)

Roundness
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Two types of roundness 

measurement
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https://users.aalto.fi/~tiainet2/cpm/cpm.html

Multi-probe roundness measurement

Solve roundness profile and 

center point movement from 

multiple measured probe 

signals.



New measurement instruments

ROMES device
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Simulations Verification and 

testing



Measurement of relative shaft 

displacement

• Several IEC, API and ISO 

standards [1]

• For condition monitoring, 

prevent excessive vibration

• Eddy current probes 

specifically required in some 

standards [1]
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[1] T. Tiainen, R. Viitala, T.P. Holopainen, B. Hemming, Analysis of total 

rotor runout components with multi-probe roundness measurement 

method, Measurement, Volume 179, 2021, 109422,ISSN 0263-2241, 

https://doi.org/10.1016/j.measurement.2021.109422.  



Limits defined in standards
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API 546: 12.5 μm



Eddy current probe errors
Measured signal is affected by:

• Displacement ←

• Changes in surface 

roughness

• Resistivity of surface

• Magnetic permeability

• Something else?

Eddy current probe error is 

called electrical runout in 

standards.

10



Eddy current 

probe errors
Investigation with test 

specimens:

• Test setup with simultaneous 

tactile and eddy current 

measurement

• Measure various surface 

properties

• Test manufacturing methods 

and heat treatments to reduce 

error
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Measurement device for 

electrical runout data 

collection

Simultaneous measurement 

with tactile probe and eddy 

current sensor

• Convenient measurement of 

electrical runout

Electrical runout analyzer

Browser interface with WebSocket
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