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Motivation

Image: Wikimedia commons

Aalto University Eddy current runout measurement in electrical machines 3110
School of Engineering Tuomas Tiainen 8 April 2021
u



Measurement of relative shaft displacement

m Several IEC, APl and ISO
L standards

m For condition monitoring,
prevent excessive vibration

m Measurement of relative shaft
displacement sensitive to
F\gu;ﬁr.')“::refeneﬂ clrcuml(;‘;en‘lli‘:lgl g::&mn of transducers rO u nd n eSS error

m Eddy current probes required

IEC 60034 in some standards
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Limits defined in standards

AP1546: 12.5 um

2.454.7 When vibration and/or axial-position probes are furnished, or when provisions for probes are required as
described in 3.8, the rotor shaft sensing areas to be observed by the radial probes shall be concentric with the bearing
journals. All sansing areas (both radial vibration and axial position) shall be fras from stencil and scribe marks or any
other surface discontinuity, such as an oil hole or a keyway, for a minimum of one probe-tip diameter plus one haif of
the total end fioat on each side of the probe. These areas shall not be metalized, sleeved, or plated. The final surface
finish shall be a maximum of 0.8 pm (32 in.) R,, preferably obtained by honing or burishing. These areas shall be
properly demagnetized to the levels specified in API 670 or otherwise treated so that the combined total electrical and

Brecon o e

mechanical runout does not exceed the following when measured in accordance with 4.3

a) For areas to be observed by radial vibration probes, 25 % of the allowed unfitered peak-to-peak vibration
amplitude or 6.4 um (0.25 mils), whichever is greater.
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Eddy current probe

Obtained displacement value sen-
\\ i / sitive to:

i~ m Changes in surface

—= roughness

—- Umeas m Resistivity of surface

m Magnetic permeability of
surface

Displacement

Electrical runout: Eddy current
probe error due to material inhomo-
geneities

Aalto University Eddy current runout measurement in electrical machines 6/10
School of Engineering Tuomas Tiainen 8 April 2021
u



Measurement setup

m 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 pm

?  Center point movement
(actual shaft displacement)

?  Roundness error

?  Electrical runout
(eddy current probe error)
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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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