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In this research, an inverse scattering technique for a defect in an unidirectional carbon fiber re-

inforced plastic (CFRP) is presented. After the fundamental anisotropic elastdynamic theory is

discussed, the formulation for an inverse scattering technique is introduced. The scattered wave

forms used in the inverse scattering analysis are obtained by the convolution quadrature time-domain

boundary element method (CQBEM). Numerical results for the far-field approximation used for the

inverse scattering technique and the reconstruction of a defect in unidirectional CFRP are shown to

validate the proposed methods.
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Fig.1 Group velocity curves of (a) unidirectional CFRP and (b)

isotropic material.
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Fig.2 exp{iko|r|f(¢)} and the stationary points of (a) CFRP for

gS1 wave and (b) isotropic material for S wave at ¢ = 45°.

B E MR 7~ Born B2 EH T 5 &, X (18) I

- sgn(cos(go —v)) ko
Uy (zw) = Css 8|l f (¢®)|

xS%(¢°)Qij (¢°) (ko f (¢°) + k™)
XeXP[ik0|m|f(<PS)Jrigsgn(f"((p ))]ﬁ;n (w)

< [ r@eso| —itre) + ey v, @)

LRDBZENTES. 27U, Qi (¢°) = Cikpinidr Ppj(©°)
TH5. 22T K = (kof(¢®) + k)& 25 K £l %% 2 h
W, XN IzdT287 -V T EBHED, RO & S IREE
WI(y) 2RKDBZENTES.

_ 1066 o ][ £ (¢*)]
h / / F 23 ko
. (f«p ) L) B @w)
co "/ sgn(cos(p® — 1)) 53 (9*)Qi; ()
x exp| — ihof (") || +i(kof (") + k™) -y

—iZsgn(f" (")) dwdy 23)

K A7) ORFMHEBULERNT CTCOAMEZFEOBEBTHS. L
75T, RQ23) DELERERSFETENE, EHBRE
BHETHZeATES. b, X Q3) &N 5 BKE
O BELE G5 (x, w) 1, REFEREI O BRELIE w5 (2, t) AR F -
TVWhE, ZTO 77—V TEMWTRE S,
3.2. BB ETD qS1RDHF W

3 HITHRAR k5T, AHE TR (10) IZHEWT qPED

HIZDOWTOAZERLTWD. AT Z DRIZ DWW TE#
R L TH K. T, R (14) D a5 =B 0 1A 12 45088 ALFH
FEZR) 2HWA 720, ZOBBERIEF 2RO R ITN
RS\, 207, Ml DR 24) 12515 explitf(z)}
WWEHT S, X10) X 13) 2RAL, X 10) HOEE ¢ D
I k|- v = ko|7|fm(p) THEAONDEZ LIZEREL,m
B 2D qS1 IRIZBE T B AR D exp{iko|r|f(p)} %
HERIL0° < p<360° TFay b UAKER% Fig2(a) IR
.27 U, kolr] =100 & U, R (15) 128 \WT, o = 7/4(45°12
M) & U7z, 28, Fig2(a) FOMMIZEZSEZRLTWS.
MR D 72 & Fig.2(b) 125 FMEMBHI N 2855 & FERICR U
THh5. ZZ“G¢:W/4(45°) & U 7B, Fig.l(a) £ v, —
75 1 3¢ Ak A iR AL CFRP 12 313 % qS1 I O BE#E JE 0 I Hi A
45° Ji 1Al (135°, 225°, 315° %I‘.lﬁ%) TZURALTHY, Ei
HERLTWS72OTH 5. Fig2b) & v, EHMHE DL
BRIFER CIFZ2O0UNFEELBZVWI ERb25. L1 L
2 H3 5, Fig.2(a) (233 — filal ik Z ki ik CFRP O 54, 18
B X 6DFEMAELTWVWE I e bh s, MEO# 4 L, 2
TOPYIZRTHEERZHE S Z L IETE RV, FHMEME
DG G, B, A2 M OBUL Fig2(b) TRT LIPSk
HIZ2D2TH B2, BAMMB DG S, Fig2b) TRULELD
W, BT UE222 @RS T, 0 I0&oT, ThbbEMBAR
IRE L CEALT 2 WREMEAH 5. D% b, HEMG MK
UTIERRERODDEHAEETTIHEL DD, ZD LR
JiiE, Fig.1(a) OFEEE AR I BT @A 7 0 23 5 EHir
RO PRSI VEATIZHIET B HMTH S Z bbb
5. FEBX, —F Ak E L CFRP 0% &, X (10) KB 5
PEOENIZEHT 2, EEREVTO Izl TH 2
STH Y, Figl(a) & RTH, qP WD WKE A2 0 27 5 fH %
oD THRWEFTIZ 2. L EOHE A S, AW T3, BUH
éJr% 2B B FIMEME & 5 IR R FAG I B 1 B Rk
5, qP DA% L CHEELIRIF 2 R1T 2 AR EHLS.

4. BUERRATBI

DUF, B fRAT 1) % R 5
4.1. BAGELOREERR

9, R (14) TERIN D EHE KD EIGE O R EiE
FEATS. il U T, Fig.3(a) 12— J5 Ml % B #E 58t CFRP 12
B EHE Ty BB O, EAEELIZ LV EsNE
CEHERTE 2Oy b UEERERT. 2L, R 15 T,
=351 =65 L LR ERLTHD. BHDLD,FH
PES RNz 9 B R D FE R S Fig3b) iZmLTEL. WTh
OFERB, X (1) 2B 2EFEENE AW 5HE 08 R IE
HETRUTH B, £, FEHMMEIIH T 5 Fig.3(b) DA
Tk, R0 CEAEMROREERERATE L THE
BEFHELTHB. Figd &0, wThogs s kol
B kolr| DIEMRKE L 221200 T, EGEEM DK R, @
WO EAERIGE D K BT RTHIN D, — J5 1 B E AR
{t CFRP 1Z D\ T, ko|r| = 80 FRE THIE D B\ EBIAE
5NTWVW5S



T ¢ = 35°

o T 4 = 65°

— Ty, 1) = 35°

—Ty1,9 = 65°
0.015

001

0.005

far
11

TII7T

-0.005 |

-001

-0.015
0

0.06

004 -

002 -

f:

mfar
T, 173

002 |

-0.04 |

-0.06
0

Fig.3 Far field approximation of double layer kerel 753" for (a)

unidirectional CFRP and (b) isotropic material.
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Fig. 5 Shape reconstruction of the cavity in (a) unidirectional
CFRP and (b) isotropic material (0° < 6 < 360°).
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