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Abstract

The theoretical and experimental study of the propagation and radiation of an
Ag leaky Lamb wave in a plate waveguide sensor has been carried out. In the
plate waveguide sensor, the Ap leaky Lamb wave is utilized for the single mode
generation and the effective radiation capability in a fluid. The plate waveguide
sensor which consists of a plate waveguide, a teflon wedge and an ultrasonic
sensor has been designed and manufactured. The tone—burst excitation of high
power long pulse should be applied to minimize the dispersion effect in spers
long distance propagation of the Ay Lamb waveng novel technique which is
capable of steering a radiation beam of a waveguide sensor without a
mechanical movement can be achieved by a frequency tuning method of the
excitation pulse in the dispersive low frequency range of the Ao Lamb waveng
The characteristics of radiation beam of ultrasonic waveguide sensors has been
investigated by the beam profile measurements according to the plate thickness,
the radiation aperture length, the pulse cycles and the excitation frequency. The
design parameters of the plate waveguide sensor has been optimized. The
C-scanning experiments in water have been carried out for the performance of
the optimized ultrasonic waveguide sensor. The possibility of C-scan

visualization using the plate waveguide sensor has been verified.
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b 8  ou, ou,
Ty = Agen )iyt (o=t —=) (212)

j 8acj 6acj ox,

2 2
b 9 u; d"u,

:)‘a—xi%ﬁ"‘ﬂ(
=uV2u+ A+ p)VVvu
(212)2s  FswAga @27 ddstH(body force FA) T 2ol
(e}

Navier-Stokes A4 2o F % Ht},

)

ox0x;  Ox;0T;

p&i: uNViu+ N+ p) Vv

T ;i (/\-l-u)uj_’j,[- +pf, = pl'L',[- (2.13)

) (8u1 ouy,  Oug

ox; odx; O0xry 0xy

m}:l: [IAY 211/1 +(\+p)

)

ou, ous Ouq

4
ox, 0x ox, 0xq

) (2.14)

.- . 9 ,0u;  Ouy Oug
WSZMV2U3+()\+M)8( +—+

)

Ty Ory 0Ty Oy
Navier-Stokes W72 (213)¢] sl& 3171 HAslA o3 A3 22 scalar
potential &9} vector potential ¥E = gt}
u = VP (@, Tgy gyt ) + N X W@y, 25, Tg5) (2.15)
2 (2155 4 (213)° distdA
2
;NQ(vqﬁJrvxw)+()\+u)vv-(v@+vxgp):p%(v@+vxzp) (2.16)
0
o] ¥, o]& A stH

2

, 82 : 0w
VI IA+2u) Ve — pg@} + Vv [NV —p e =0 (2.17)

o| =},

2 (2178 WA A w=00" T3] Ato] WA Hi o=00]"H it A
wo] Jd=1h &, Navier-Stokes WAA S Zgldoz &4 A4 U
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1 o*w
vir=—
Cr ot

Cp = 99 BERA 27
C= VIZN+2u)/p
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op ow, o,

x4 ox, ox,

ol ¢.=¥ & A& =, plain  strain®] 2=
u=Vo+(Vxw) oA
LS
op v
Uy =
oxr,  0xy
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Stress+=
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o°b oW 9D | 9
= - +—
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2 (218)¢F (2.19)9] WA 4=
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@(mQ) exp{i (kwl — wt)} (2.26)
(,)

U (z, exp{i (kwl— wt)} (2.27)

17
v

0517]A1, ¢($2)ﬂ'w($2) = Ly Wk djgk m x| e _(;S:]—'/F:o]j—’-, exm(kl‘l_wt) = €y

WaFe] ste] AskE veh ol k & A, v & AF TS|
21 (2.26)0] E3}eo] A ujurA A oYl skA
&Eo(x,) 2
— Ry +— = L) (2.28)
Lo cr

dzé(x. ) w? )
dx; + (73_ 1 )d(2,) =0 (2.29)
o] ¥o] w33t
&’d
(;UQ)—O—pQ@(xQ) =0 (2.30)
dx;,
o] At} o] 7] A
2
pr= (R (2.31)
Cr

vE kel Awig el ddstd frAsAl FE S deH pf oA #g A

7= (2.32)

ool et s Thet o] ol

i(/<,‘,1,‘l —wt)

@ = [Asin(pz,)+ Beos (px,)le’ (2.33)

¥ =[Csin(gz, )+ Deos (g, )]ei(hrm (2.34)

o714 Xdl Mo st S FPorg WYy $HEE o volgor xHT

T 3
u, = it (2.35)
dx,,
o
w=22 i (2.36)



PP PP dv
_ _ 12 _
Tyy = A= K'®+ da:2 )—|—2u( dxg ik i, ) (2.37)
2
— (ki 22 D g (2.38)
dzy  dx;

& = Bcos (pr,) (2.39)
¥ = Csin(qch)
u, = ikBcos (px,) + qCcos (qz.,)
u, =— pBsin(px,) —ikCsin(qz,)
7y, = pl— 2ikpBsin (px,) + (K — ¢ ) Csin(qz, )]
e —— (K +p2 ) Bcos (pxz) —2u [pQBcos (pr) +1kqCcos (qu )]
oja, Whtf i F=of gk A

&= Acos (pz,) (2.40)

U= Dsin(qu)

iy

u, = ikAsin(pz,) —gDsin(gx,)
u, =— pAcos (pz,) —ikDcos (gr,)
7y, = pl— 2ikpAcos (px,) + (K — ¢* ) Dcos (¢, )]

Tyo =— (K2 +p2 )Asin (p{L'2 )— 2,u[p2Asin (pZL'Q) —ikqDsin (q:L’2 )]
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