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Application of FEA and EMA to Structural
Model Verification of a Cylindrical Shell

H.-Y. Lin, H.-J. Liu, B.-T. Wang and G-Y. Li

Department of Mechanical Engineering
National Pingtung University of Science and Technology

Abstract

This paper presents the application of the finite element analysis
(FEA) and the experimental modal anaysis (EMA) to structural model
verification. The purpose of model verification is to obtain an accurate
and reasonable mathematical model so as to represent the real structure.
This paper discusses the circular cylindrica shell. At first, ANSY S6.0
analysis software is used perform modal analysis and harmonic analysis
for the cylindrical shell to obtain the structural modal parameters which
are natural frequencies, damping ratios, and mode shapes. Next, the
cylindrical shell is used as a real structure for study. The conventional
EMA is carried out with the use of the impact hammer as the actuator
and accelerometer as the sensor to obtain frequency response functions
and coherence functions. The modal parameters can then be determined
by the curve fitting process. The EMA results as well as FEA solution
are compared and verified. The current finite element model that can be
used to simulate the real structure is obtained. This work presents the
methodology of model verification by integrating the FEA and EMA.

The validated model can then be used for other applications.

Keyword : finite element analysis (FEA), experimental

modal analysis (EMA), modal parameters.
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