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ACOUSTIC TRANSFER VECTORS CONCEPT AND
ACOUSTIC RADIATION ANALYSIS OF THE
APPLICATIONS

KHAI NIEM VECTOR HAM TRUYEN VA AP DUNG PHAN TiCH
BU'C XA AM

Chu Khac Trung?*, Nguyén Xuan Trwéng?
ABSTRACT

In the latest several decades, NVH (Noise-Vibration-Harshness) has become an important indicator for
quality and comfort of cars. The structural acoustic performance of a car becomes an important issue in the
design process. In car structures, the vibration of plates is not self-generated, but passed from the frame
structure. Thus, the frame structure of a car is the important source of vibration and noise. The topography
optimization, an optimization technique based on shape selection, is applied to problems of structural acoustic
optimization. A case study on the application of topography on the frame structure is illustrated. The paper
presents Acoustic Transfer Vectors and Modal Acoustic Transfer Vectors and their use in acoustic radiation
prediction, particularly from the surfaces of frame structure. Acoustic Transfer Vectors are input-output
relations between the normal structural velocity of the radiating surface and the sound pressure at a specific
point in the field. The Modal counterpart gives a similar relation, but expressed in the modal coordinates of the
radiating structure. The structural response, computed with a standard FE model such as NASTRAN, can be
determined either directly in the frequency domain using a modal model, and this provides the boundary
conditions for the acoustic radiation.

Keywords: Acoustic Transfer Vector, finite element method (FEM), boundary element method, structural
acoustic radiation, topography optimization.

TOM TAT

Trong nhi*tng n&m gan day, NVH (Tleng on - rung dong - x6c) la mot chi sb quan trong cho chét lwong va
sy thoai mai trén 6 t6. Trong qua trinh thiét k&, mot van dé quan trong la &nh hwéng am thanh cua cau trac
mot chiéc xe. Trong cAu tric xe, rung dong cta tdm khoéng phai 1a tw tao ra, nhung dwoc truyén tir cau tric
khung. Do d6, cAu tric khung ctia mét chiéc xe déng vai trd nhw mot nguén rung déng va phét ra tiéng on
quan trong. Téi wu héa hinh thai hoc, mét ky thuat t6i wu hoa dwa trén s lwa chon hinh dang, dwgc ap dung
dé giai quyét van dé vé tdi wu héa cau trac. Téi wu héa hinh thai hoc cau tric dang khung 1a moét ap dung
trong nghién clru nay. Bai béo trinh bay cac vector truyén am va cac phwong thirc vector truyén am dwoc st
dung chiing trong dy bao birc xa am, dac biét cac birc xa Am phat ra tlr cac bé mét cla cu trac dang khung.
Vector truyén am |a mot thong sb vao va ra gitra van téc phap tuyén két cu cia bé mét birc xa va ap suat am
thanh tai mot diém cu thé trong trwdng am. Cac phuong thirc mb phong cho mot méi quan hé tuwong tv,
nhwng thé hién trong toa dd phuwong thirc cla cau tric bj birc xa. Thong sb cla dap &ng cau truc dwoc tinh
béng md hinh FE chudn nhu NASTRAN, c6 thé xac dinh dwoc truc tiép trong mién tan sb véi viéc st dung
mé hinh phwong thirc va diéu nay 1a diéu kién bién cho birc xa am.

Tor khéa: Vector truyén am; Phuong phap phén t hiu han (FEM); Phuong phap phén td bién (BEM);
Burc xa am-c&u trac; Téi wu hinh thai hoc.
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