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Ultrasonic method for imaging appearance of defect

XU Yan-feng, HU Wen-xiang, WANG Hao
(Tongji University, Institute of Acoustics, Shanghai 200092, China)

Abstract: Traditional ultrasonic imaging methods, such as the synthetic aperture focusing technique and the time of
flight diffraction, can find the position of a defect. However, it cannot image shape and appearance of the defect. The
reverse time migration (RTM) method based on wave equation and implying the cross-correlation imaging condition
between source propagation field and back-propagation field, which are calculated from measuring data by using finite
element or finite differential method, can image shapes and appearances of defects. A multi-elements transducer is used
to scan aluminum sample with a slot in our experiment. Comparing with synthetic aperture focusing technique, RTM

imaging results show that it is a method superior to traditional one.

Keyword: imaging of defect appearance; reverse time migration; multi-element array

0 51 5

Gl 75 A% 7 1 AN A8 10 2 o A 1D o7
BABE RS, TCESRAS A I TESE B ok
VPRSI RE,  h 2H) fi F M 4ty ok T AROK IR IR A
ECtn, A A7 AT e LA R iR R P A [ L
SRR IR, U R BB I B SR T AR R ST A
M, B AR R A H R (Synthetic Aperture Focus
Technique, SAFT)™ &% HoA % 45 i 15 77 3543 21 1 1
BER LT s RS, ALSERE - g
T XA, JERFMH AP AR 25
B R MR, AT, RS
BAFWELL, ARG R VAT AT R & R e 72 s
22 RSO . AR, S B IR T SR T A AN T 25 415
S BRI 2 IS B

Yrks BHA: 2013-11-30; f&[51 H #A: 2014-02-20

EEWHE: MK ARBHEILE I H (11374230, 11104205).

&R RBH(1988—), T3, LigA, WiLwrouAE, Wty kil s
TEAALI o

BIEE: W13CHE, E-mail: wxhu@tongji.edu.cn

A B ] 22 U0 SO BAR TR UG 7 vk 5 il
A FAT B, UG IR T T
REBULG MG TT 15 TR Be, Wik SAFT,
TR I T SR TR R B AR R R I ]
SEIN B INERAF AR o A IS G PR TH 3 22 S
A AT AT A AT SE BRI . K, B TTiE L
IR R Ak 3 TR 1) S S 4TI o AUk SAFTZ LAY
BJTREA RN, A T RN SAFT 152 20 Bk
BN MET SR ). (H2, o SEIE Al
WAL TR L Sk, 2 U0 SR RAN e 6 B £ 3 B
b, HITTHAE T R T 5

VR T RE R AG A0 R 306 IS e F% 7 7 (Reverse
Time Migration, RTM)[(’]%? Wesh e, ARG
BA PR 22 23 S5 R J7 V0 v S RS A AR VI 7 A
RUPAERE, PR UL BE 22 SO Al 80
AR, %77 H Whitmore!”, Baysal[x] , Mcmechan"™
SR EARAR SR, P DAER R K R O R
IS B9l IN R 7 ) S T AR AR RO A, by B3 A 1)
& e AR Ve T FE VA

B BTN RS R AR S5 AT R 2 B Claerbout )
It i) — Sk RO SR, RIS SN ST AR AE T RE Y



%3 1

REREESE: BFATESR NI 75 A T vk 223

PEIH R S e I TR RN 23 ) — Uiy, g
SAF A =R SR N A AR A, PRI L
BN RVE AR GG A o ORI ) e f5 45 A, F)
FH I 2638 BR A 2 75 U 21028 BSAG s I a] A A BR
ZEWHEF I BX — A, R E AR 2 AL
%Wﬁ&@ﬁoﬁﬁﬁﬁﬁﬁ%ﬁﬁuﬁ@%ﬁ&
S, U RERAR, VIR A TESUE S
THIRG5H, éﬁﬁiHTEﬂﬁE@?%%??iXXEFT?Uﬁiﬁ%Eﬁf*
TR TH) o M b R 15 45 1) FH AT [P 3t 36 B i 4 75
Yy, R IR Y5V I TR 1E 1) ZE 4 75 37 ) LU AR R AE S
SR, HEREMEAR. HXNE, HAHEEIE
ZAYIRIHTZ, 1 Clacbout™ ™4 Hi (1 22 4838 H AR
KIBAGEAT R RETIR, A4 FH PS5 v I 1] 1 [ G477
3y R WL 1] 3 5 I T) 385 1) B 93 75 7 (1) L AH DG R AE
SR AE . AP ) — B Ee, I AR
FOBOK AT B AT AL R B
ARSI R ELPR AR R R, SR R BE
Hepede it . I A SE AR BT W AL, SR
HOAH R B o A SCAE R AR T R A
COMSOL Multiphysics 115 /5. i HAEA
IRSE X ZHCG IR, AT EAT AT

IS U IR TR EES S

W R I T TR, o A S RS B v ) T
4K 7] 1 1F [ AL A R s TR /N [ (D30 s A 4%
FRARE IS 1] SOk S PR, P A% 4 AE A RS AE
— B, IR AL IR R i T S T A 2 B R

10°p

VV-p—g =0 (D
V PRI, ¢ MR A G, S po.

K H 22 B e BE A8 0T R BE A AT F04, il sk
N BT B G B R B %ﬁ%&%ﬁﬁ)ﬁﬂ%?iﬁw
W, g ik Lo A LR =AM

(D) s ﬁ%m%ﬁﬂ,i?Lﬁﬁwﬁﬁ
T P IR ) O [ A% 75 0

(2) Ff I 56 W) B B A7 BLAT B )10 Sk Al B Hs A
H R, AP ER(OB I 75 3 A8 v o H ST I ()
A% 7 3 o

() N EAH K G4, HEA
{H.

WIS vk 3R (2), 75 v I ] g 1) A %
JABL T Fink PN 1) S B R &M o IRF i) 52 26 7 okl ok
H%%ﬁﬁf@ﬁ%m%ﬁé%&% FENGT 2
TAFE, SCIR S P AE B P AL SR AR H ), AT o ik

[ 4% s 5

BE [ (R o P 7 1 B0 S2E 7 DA i A TS e o R 41
FaT Lt N PR THINE S B S R R RN )
AR LR o A ST A B 7 100 e 0 A 5 i
8] S e, SR JRoRE S CFE JE R A5 S S AN B AN PEDG, T
SRR N R IE AR A . XA E U], R
PR S 8] S e I, I S5 FG I IR 1) T 1) 4% 4 1)
7y, FUH A RS S I 18] B i A4k 1
T A IRI IR o I 1) s A e gk i 6 14y 3 3] 1 i
BT T 0 H R, I A Wl o H A
TR WIS N AL 3% 3, I B8R B 1) J Adk
BT M X SBAEARBL, RSBy s H K5 4
ENGE

B 1 A7 AV IR BR A PR R A T T 22 o T ik
fAeEds, LA S AMBECE N FIARNAET . P
TCIAI W BT 5 o B A BRI A I,
T R R SRS, (EANEAEAT T R
Bro FAUR S AR IR P AR AR o (1 1E 1) 7R A% 3%, A
KRB ZI A2 W A3 504 S, (X, Y, 1) o PR IE [
PRI ST AT e 1 K B G R i i1
(1A S AR U, TS AR P K I 2 41,

ﬁiﬂ%%r‘ﬂfgﬁ]ﬁ\ﬁ Rs (X, yat) °
[Tx s
Y -
S

K1 oAl E A
Fig.1 Scheme of testing with a multi-elements ultrasonic transducer
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Fig.2 Experimental sample and multi- elements transducer
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Fig.3 B-Scan result of aluminum sample with a slot (Mark 1, echo

from slot; 2, Echo from the bottom of aluminum block; 3,
Electrical disturbance signal)
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