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Abstract Guided waves inspection techniques that are different with inspection technique by bulk waves are
widely used in pipe line evaluation due to advantages of long distance inspection. However, most of pipe lines at
industrial fields are buried and/or coated. In this case, due to the attenuation effect from soil and/or coating
material, there are a lot of difficulty on inspection by conventional ultrasonic technique. In this paper, guided
waves propagating patterns are calculated with respect to excitation mode by Normal Mode Expansion(NME).
Guided waves patterns based on excited by single transducer and guided wave focusing technique have employed
to analyze focusing pattern on a pipe. A longitudinal mode and high order flexural modes are used with various
number of transducers to determine sensitivity. Guided waves energy excited by multi transducer with focusing
algorithm was successfully focused at a desired point.
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Fig. 1 The cylindrical coordinates

1=+ X H )

o 10~ 08 ~

o] 7144 V——e-i— v +—ez°]5i, ¢

e 29848 Ui, FE 9y £99
£ Urhdth 99 ue AQelA s Y
@) »ol @A,

0¢+1( "He)

89 8z

Y Ty
1 29 ( oH, oH, )
Ug = ——— -

3
r a6 ar oz ®

u, =

2 oz

oH, oH
éﬁ.{.l(%_;_ 4 ?)
ar o6

AlA =1L A 2ow, 35 T4
A Fstol AuE Byl e AHgETL

« H=0 ()



v o)) AR A A31E Al4E (2011 8€) 369

A@E AW Wit H@)E AHgste] A
©®% HEe 72 5 Aok

o, 1 3%
VS ®
I3
o 1 o%H
VU ©

o[t} Fig. 2v¥ 7<) 88 mmolx, F77} 5 mm

A BAEGAA A s fFExeE B

YEhiE 94&E BEAXE0]il, Fig 3
-

3w 2

b
M
o
[ g
H

L
I

F A AR el EAste 1
= s Mo wEsh Wt

=
sge oz A2 Ande 7}

oo oo
"

i o

"!n-.
—_— *-'-‘..‘
B P T ﬂanqq;;;ii:-ggi

R
¥

Phase velocity [mm/usec]

frequency+thickness [MHz+mm]

Fig. 2 Phase velocity dispersion curves of non-
axisymmetric flexural waves in carbon steel
pipe of 88 mm outer diameter, 5 mm thickness
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Fig. 3 Group velocity dispersion curves of non-
axisymmetric flexural waves in carbon steel
pipe of 88 mm outer diameter, 5 mm thickness
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Fig. 4 An isotropic elastic hollow cylinder loaded by
an ultrasonic transducer
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Fig. 5 Angular profile of the modes from L(0,2) to FL(10,2) generated by a 45° circumferential loading at 300 kHz
in carbon steel pipe of 88 mm outer diameter, 5 mm thickness with respect to propagation distance
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