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Motivation

Image: Wikimedia commons
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Measurement of relative shaft displacement

IEC 60034

Several IEC, API and ISO
standards

For condition monitoring,
prevent excessive vibration

Measurement of relative shaft
displacement sensitive to
roundness error

Eddy current probes required
in some standards
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Limits defined in standards

API 546: 12.5 µm

Eddy current runout measurement in electrical machines 5/10
Tuomas Tiainen 8 April 2021



Eddy current probe
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Conductive target

Displacement

Obtained displacement value sen-
sitive to:

Changes in surface
roughness

Resistivity of surface

Magnetic permeability of
surface

Electrical runout: Eddy current
probe error due to material inhomo-
geneities
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Measurement setup
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Separate roundness profile and center point movement with
tactile four-point measurement, determine eddy current probe
error (electrical runout)
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Results
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Conclusion

12.5 μm 

?      Electrical runout
        (eddy current probe error)

?      Roundness error

?      Center point movement
       (actual shaft displacement)
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Further reading

Article Analysis of total rotor runout components with multi-probe
roundness measurement method currently in review in Elsevier
Measurement.
Preprint available from author.
Contact: tuomas.tiainen@aalto.fi
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