. 4 6 (2003 6 )
Applied Mathematics and Mechanics

1 1000_0887(2003) 06_0619_05

XA, AR

( , 05004 3)
(HRiE i )
. Green
0354 A
1992, Moghaddam'" . ,
, , © 194 ,Lin'*
[3~6]
" * Bom 17 Rose )
% Bom , 20% ,
Born .
Green s s
* 1200103 03; 120030219
(19772029) ; (B2001213)
(1967—), , , , (E_mail: fengwj@ sjari. edu. cn)®

619



620

"(r)
®(r) :
“2er)+ kiL(1- o(r))] = 0,
, ko ,v(r)
S ®(r)
)= @(r)+ r).
®(r) , S M . Green

.72
®(r)= 9"(r)+ ﬁ—OLy(/) Hr JHo(kol r— 1 1)dr,
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() = % Sv(r/) Q(F )H) kol r— ¥ 1)dr,

Ho(*) Hankel ., ., ®r) o(r)
v(r), (2) (3).
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(A)ij=- f?ng(&(ko| ri—r |)dr (i,j=1,2, .., N),
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iko S
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M= C- D*(®+ B)"'*A-
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B = [Ref M+ M1+ [Re( M 6]
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A Variation Method for Acoustic Wave Imaging of
Two Dimensional Targets

FENG Wen jie, ZOU Zhen zhu
( Department of Mechanics and Engineering Science, Shijiazhuang Railway Institute,

Shijiazhuang 050043, P.R. China)

Abstract: A new way of acoustic wave imaging was investigated. By using the Green function theory
a system of integral equations, which linked wave number perturbaion function with wave field, was
firstly deduced. By taking variation on these integral equations an inversion equation, which refleced
the relation between the little variation of wave number perturbation function and that of scattering
field, was further obtained. Finally, the perturbation functions of some identica targets were recon
structed, and some properties of the novel method induding converging speed, inversion accuracy and
the abilities to resist random noise and identify complex targets were discussed. Results of numerica
simulation show that the method based on the variation principle has great theoretical and applicable

value to quantitative nondestructive evaluation.

Key words: acoustic wave; flaw identification; perturbation function, variaion; complex target;

quantitative nondestructive evaluation



