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R, S u, r(x,y,z) p*
B3] , 78 p Helmholtz :
Vp+ kp =0, (U~
e 1
g’i+ipuu=0 (r €85), (2) \
= (*)/C s ® , C '-/-
P s T ma BN
[4] , (1) G ]
exp(— ikl r—rl)
Cortr )= "y =1 (3)
(2) . (1 :
e(r)p(r) =- ‘[agarri—rlp(r/)dr/ - ipowjxcm Fu(r)dr, (4)
co(r)= Lr € Ze(r)= 0.5r € S
4 L u(r)
p(r )
N , 81, S2, -+, Sn , S;
pi uwi*
(4 : | )
e(r)p(r) =- L_lepiL_ 0G(rlr) a’r'L e [ ipowiZuiJ.S_G(ﬂ F)dr e (5)
r S
< aG(r | 7 )
,;pL“S ) 05@} dr + lpowZulj G(rilr)dr' = 0 (6)
aG( ril r ) ,
p=(pi), u= (u), A= {L on + 0-5(3]} dr ),
An = {ip@vaG(rﬂ T/)dr/},
(6)
Aup+ Anu= 0 (7)
| Ap | ¢0 pP= A11A12u (5)
c(r)p(r) = Azl(r)p+ Azz(r)u— (Azl(r)Au n+ Azz(r)uz
A(r)u, (8)
5G r| r, 4 ’ ’
Ax(r) = |~ L Tldr} ,An(r) = - ipoﬁ)J-S.G(rl r)dr,

A(r) = Ax(r)ATl'Ap+ An(r)*
(8) p(r) {u}
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2 2

w(t) S {w(r ) ( )
Les) {wtr))
. Yu(’) € L(S), a = {a1 a - @}ﬂ u(r ) =
k;akuk(r/), a= {a1, @z, - aM}T u(r) {uk(r )}
wi(r) pi(r), (4)
ce(r)pk(r) =- a_CMk( )dr - 1p()wIG(r| r)uA( ")dr, (9)
{Puir)
(9) ak,
c(r) Yami(r) - I QL L) Y (-
i mJ.SG(r | 7)) k;akuk(r)dr,' (10)
1 u(r’): k;akuk(r/), u(r)
p(r)= 2api(r): (11)
1
f(r),g(r) 7 f(r).g(r)
f(r).g(r))= Lf(r) g(r)dr (12)
C= (pu(r).pa(r)?), d= ({pu(r),p(r)?)*
(11) palr)
Ca= d (13)
2 Yu(r') €L(S), p(r) u(r) u(r’)
{uk(r/ )}
a= C'a (14)
2 p(r), (14)
3
S 1 . wm (1)
L [ a0 10 L2, 0 10) (15

w(r)
a, (11)
p(r)e

T
a = {(l], az, --5 ay

u(r/)'

1)e
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p(r),

(14)

a; = 0.935469 69 1+
0.916 904 439 9

a,= 0.410 270 230 4+
0. 839 649 497 8i

ay= 0.578912977 3+
0.352 868 210 5i

a, = 0 813 166 489 6+
0 009 861 263 2i

ai = 0935469 688 9+
0.916 904 435 6i

a; = 04102702304+
0. 893 649 497 8i

a3 = 0.057 891 297 7+
0.352 868 210 5i

#

ay = 0.813 166 489 6+
Q0 009 861 263 2i

as= 0.138 890 881 9+
0.202 765 218 5i

ag= 0.18 721 72 6+
0.603 792 479 1i

a7 = 0.272 187 R4 9+
0. 198 814 426 7i

ag= 0015273 270+
Q 746 785 676 5i

a5 = 013889 8939+
0.202 765 188 3i

ag = 0198721 741 3+

0.603 792 562 2i

a7 = 0.272 187 900 6+
0.198 814 159 7i

ag = 0.015273 926 5+
0 746 785 737 0i

a;

ag= 0.445 096 432 2+
0.931 814 578 4

ayy= 0465 994 341 6+
0.418 649 467 7i

aj = 0.846 214178+
0.525 152 496 3i

ap= 0.202 647 357 6.+
0 672 137 468 4i

ag = 0 450% 4156+
0.931 814 580 9

ajp= 0465994 369+
0.418 649 410 6i

ay = 0. 846221 416+
0.525 152 617 5i

ap, = 0.202 647 340+
0 672137 393 1i

ay= 0. 8381184450+
0.019 639 513 8i

ay, = 0.681277 161 2+
0.379 481018 0i

ays= 0.831 96 017 6+
0.502 812 883 9i

ap= 0.709 4713927+
0 428 892 365 3i

a3 = 0838118 465+
0.019 639 494 5i

ajs= Q681277 156+
0.379 481 060 1i

ajs = 0. 831795 982+
0.502 812 &40 1i

ajs = 0.709 471 410 +
0 428 892 387 3i

(2]
(3]
(4]

. (14
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Theoretical Model of Vibrating Object Transmitting
Noise Towards External Sound

YAO Zhi_yuan

(Department of Engineering Mechan cis, Southeast University ,
Nanjing 210096, P R China)

Abstract: On the basic theory of modal method, the coupling relation between the vibration of ob-
jects and external sound was analyzed, the theoretical model solving the vibration and noise was pro-
vided, the corresponding calculation formula was given. The cal culating results show out that this cal-

culation formula is correct.

Key words: noise control; acousticradiation; inverse problem



