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Application of Rotational Accelerometer to Experimental Modal Analysisfor Free-Free Beam
Bor-Tsuen Wang, Ming Chien Tsai
Department of M echanical Engineering
National Pingtung University of Science and Technology

E-mail :
Abstract

Conventional experimental modal analysis (EMA) adopts
the accelerometer as the sensor and the hammer as the
actuator to measure the structural frequency response
functions (FRFs). This work evaluates the feasihility and
effects of the rotational accelerometer, instead of
accelerometer, in performing EMA on afree-free beam
structure. First, the FRF between the actuator input and
sensor output is derived. The effect of testing procedures,
either roving the sensor with the fixed actuator or roving
the actuator with the fixed sensor, is then be discussed.
Finite element analysis (FEA) by using commercial code

isalso carried out to obtain structural modal parameters

wangbt@mail.npust.edu.tw

and FRFs for comparison. In experiments, both the
rotational accelerometer and accelerometer sensors are
used, respectively, while the impact hammer is used as
the actuator. Four pairs of experiments for different
testing procedures are conducted to extract experimental
modal parameters. The discrepancy and physical meaning
of mode shapes among experiments are well interpreted.
The test method can then be adopted for other structures

aswell.

Keyword : experimental modal analysis, accelerometer,

frequency response functions, rotational accelerometer,
modal parameters, finite element analysis.
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