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Abstract : A method to test thin-walled tubes by guided ultrasonic wave is reported. The principle is that

applicate two types of axially symmetric ultrasonic tube modes and

"longitudinal” modes with particle

displacement, which is coupled in axial and radial directions for transverse failures and torsional modes,

oscillating in the circumferential direction only, for longitudinal failures. Both types of modes propagate along

the tube in the axial direction. Therefore, a pulse-echo technique

is possible. The pulses are excited and received at one end of the tube without contact electro-dynamic

transducers. As soon as the tubes is put into a transducer coil at one end, the test of the whole tube can be

accomplished in a few milliseconds. It is not necessary to rotate and transport the tubes during the test.
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Fig. 1 Propagation of a plane harmonic Lamb waves
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Fig. 2 Symmetric(a) and anti-symmetric mode(b)

ﬂ ﬂ 2 — 2)
9x° * 02° HEL 0 (
0% | 3% _ 3)
St 822+k§@—0 (
A7IM, g ke AH FUY P99 F
(number)°| i, o532 2T
klz(,l) )\-E2L1 (4)
k=0 % 5)
A7IM, o= FIg Zola, A e # B

Zolt}. 12T, pE vlAe WwolT, xo} zE o o}
2 va WeE uo 4R ot e AA6Y
A g% WE TeAF o] yehf o,

_ 0o _do
U= ox 0z (6)
. 0¥ | ¥
W=—4"+5, (7)
AA oot U, A gyt wol dF A9 ¢
A 747y vt WA 2V|2AE UESHE
T MY SF(wave group) O E UERATE o 7] A,
A AA 7o P& O FE2edE sk, F
HA o 93yS MY A FEZSTe g



R G Ry f . ) oM RT o R o < AR HE
KK - = 8 N Gyl S
7__,.1,Woo“_o1_m__|M 7i < AOEHTMMH _,w_wz.ﬂo,wg_ﬁ._o?
oo oo 2 | s k= " ok m_% CEw T ]
< = gl || L = = =
s EE i 2 IR - P
do Ho & =l 7 L 5 op o o iy op < ® i .
NrMTEﬂuH\ﬂ 7 S = W_ﬂzoﬁeﬂnh__»m@_z,_mumﬂ | / § :
. o - — \
W T o = 7A| g o aw w o M % cm o] X : \ .
R 71 . . = @ © T o) o \ %™ v 3
o] BE R T = o E\lx_?_or% R J
B L 5| 5 £ ﬂwwmegwﬁzﬁw M
= oy 2l ¥ = o =
HM#_HW%OE _7_ m cm Zomn_rﬁﬂq_lﬂﬂﬂﬂw.owéeﬁl
Wa]ﬂu,_,mo 7A| 2 ‘Hhmzl_or.mno?ﬂnF,ul,qgl
e - G Pl g g g oL F g K %0
GO SR e VI 5| | T £ < % 7u%E]a|%aM:| §
wo kDo B oy =¥ md g JEX m
o — 3 2§ = hnin | %od |1;_Al(;o_._T1_lo—HHfE_ﬁTZo:$ £
- ﬂdm_/ﬂ Pl 8 o E X g ToEegx
T T gwlly L 28 MnsSawpwsow g |
G TR R O pem WM< w |
o LW E _F NN T < i TR = N
i MR T Y L : oh N [N = Wy ) v o
= EE X T T W 7 i s XKoo B WRET WD
ﬂo
-
ToOowg g emn Ma gy E O ST M OB AR U R X nEou LR o
Boom 2 g R E S o g R T G B ) B SV R
T FCHEMERLoWTIET T Pr BN o ow
= o w~ 7 R = [ o ' )
poonm g PRI T ey o NS T g Ew e
A T Y I S I e B e
M T T P o D Rz B o P NTE T Mo E TR
N T = MR o vl et o M R g b o o o N
Ui zmwﬂﬂ:_waﬂﬁﬁﬂmgﬂmwp R T L ETR ey oo AR g @
TR g g W £ Ty RN A Pl a2 O
d T S | g ouHkan,a_luEWHM N = ._tﬂot?ﬂme_u ﬂn 5 @.ﬂmlbr
,HA_I‘ZTuEwﬁi hﬁo,_lr,” y‘Ln.._wmom% ,IZ_H_ E_]_ﬁl_ui LEZ\*OE.#\OIATDT,_NOH,”MW‘HWH
oo Moo, e B 2P e S N - R e i
tH T e g Et T E2F pWsdd oo g, g4
R e wmelg Wy S S S Bt oy Mg w MR T w®
il X o oy _.li,._lly | = ol . iy N TR e
E,_th_rmﬂ__/ﬂwlﬁaulwwﬂ WA ﬁwi = o= g Pl o mr bl o g ﬁugewﬂmow.e
— ) —_ ) . ~
L R e N RO N R LT RN R E
trenslPases =52 T g ofou T A mg ooy Y g TR b
oo S Ewm T e u oM g ®®E T o dy Lol i
W SEFT oTe 0TI To M e PEIFIEy TR
,_.*m w ,Mﬂﬂf ~ n_”_f,m_w gy Y T N WR oo N @ of N o B ..:‘._,Ul
SO SEEESFES PSR A S S S Tk Nl
N A 3 up T o o &3 S ™ Mo = T Mo T %0 B o Ul W M) o T T o] B 53
N o M E R TR W ooy B W T @ oa- M Mo R T e T T A

A7k gEn, 77w

Bl =
Ehal

f

|
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Fig. 9 Dispersion curves for Torsional mode of

steel pipe(outer diameter : 38mm, thickness : 6mm)
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Fig. 11 Photo. of the large-diameter pipe
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