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MODAL ANALYS SFOR
FLUID-STRUCTURE INTERACTION
SYSTEM OF CAR CAVITY

Ma Tianfei
(College of Automobile Engineering, Jilin University,
Changchun 130022)
LinYi
(School of Mechanical and Vehicle Engineering,
Beijing Institute of Technology, Beijing 100081)
Zhang Jianwel
(National Laboratory of Automobile Dynamic
Smulation, Jilin University, Changchun 130022)

Abstract The acoustic modal analysis of cavity is the
important matter on vehicle NVH performance study.
Identifying system mode is of importance to avoid acoustic
resonance and reduce interior noise. The body structure model
and the cavity model for a car are built using FEM.
Fluid-structure hteraction (FSI) model of body system that
considers the interaction between structure and air is built. The
FE equations for three systems are listed. Making use of
MSC.Nastran software, modal analysis is smulated for the
three models. The modal frequency and distortion section of
structure, the acoustic modal frequency and sound pressure
distribution of cavity as well as the change of the modal
frequency and shape for the structure and cavity in FSI system
are discussed in detail. The equal-sound-pressure- curves on the
longitudinal symmetry surface of cavity are measured for
vdidating the simulation. The results show that the interaction
between structure and air can change the modal frequency and
shape of origina system (body structure or cavity), and can
bring another system to vibrate in a particular patern. The first
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acoustic mode of the sysem is a longitudina mode. The
distribution and trend of the modal shape, which come from test,
are accord with the simulation result.
Key words Noise vibration harshness (NVH)
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relationship” and cushioning principle with self-adaptation
capacity based on “two hypothesis” is presented. The energy for
high-speed cylinder is emulation and experimental studied
when base speed of piston is 3m/s and varies 10%. The result
shows that the “two hypothesis of linear relationship” and the
cushioning principle with self-adaptation capacity are accurate.
The necessary theoretical base of cushioning for high-speed

cylinder is established when working condition varies.
Key words: High-speed cylinder System energy
Cushion principle Pressure feedback
1961

10 4
E-mail lizhe0223@sina.com



