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Dynamic characteristic analysis of large-size wind turbine rotor based on
experimental modal and operational deflection shape
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Abstract: Test for large-size wind turbine rotor under static and rotating conditions have been carried out for rotor
dynamic characteristis. Based on experimental modal and operational deflection shape, firstly this test obtained
modal data using LMS TEST.Lab system by calculating FRFs and curve fitting. Secondly the resonate speed was
obtained according to the vibration sweep test. Then modal parameters were analyzed through operational deflection
shape test under the resonate speed. The results show that the resonate frequency under rotating condition is different
from the resonate frequency under the static condition. And the modal shape of rotor under rotating condition is
travelling wave while it is standing wave under static condition. In conclusion, the integral stiffness is decreased
when the rotor is rotating which results in the decrease of the resonate frequency, the modal shape turns to be the
travelling wave resulting from the rotating magnetic force. This research results can offer a reference and guidance for
rotor dynamics evaluation, simulation model modification and parameter input, and optimization design of rotor
structure .
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