HERBIPRXE Vol.6 No.2(2006 £ 12 ), M3 No.02-061208

JASCOME

FEREEICHT IBEYOE—FIEEZRAV-EEERDETHEN

TRANSIENT DYNAMIC AND ACOUSTIC ANALYSIS OF A STRUCTURE TO THE IMPACT LOAD
USING A MODAL METHOD

i ®2 ", @\

Y, mA KzY

Tomoyuki DEURA, Makoto TANABE and Hiroyuki OKUDA

1) #FEINTRKERFER
2) MENIB/REFLEDRRTER
3) (B) SERESKWHAR HKANFEHAR

(T243-0292 A T#% 1030 E-mail: s061501@cce.kanagawa-it.ac.jp)
(F243-0292 L ATt FT#E 1030 E-mail: tanabe@sd.kanagawa-it.ac.jp)
(T 185-8540 [E 4y i 3£ BT 2-8-38 E-mail: okuda@rtri.or.jp)

In this paper, an efficient numerical method to solve a transient acoustic problem in the open space

around a structure due to the vibration by the impact load is presented. After the dynamic response of

the structure is obtained by the finite element modal response analysis, the velocity response on the

surface of the structure is expressed by a Fourier series. A transient acoustic response in the open

space around the structure is obtained by the combination of the boundary element steady-state

acoustic solution at each frequency in the Fourier series. A modal method using eigen modes of the

structure is devised to get the boundary element solution effectively. High frequency terms in the

Fourier series are cut to get a stable result to combine the boundary element solution based on a

criterion obtained from the size of boundary elements given. Based on the present method, a transient

dynamic and acoustic analysis program using the modal method has been developed. Numerical

examples are demonstrated to show the validity and effectiveness of the proposed method.
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Table2 Sound Pressure at the surface of sphere

(] P real part |P imaginary part
Exact 1.600 0.540 -0.841
BEM 0.983 0.510 -0.841
Modal BEM (n=1) 0.978 0.510 -0.834
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