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Table 1 Elastic properties of composite material used

S ZR A [0°],6 BREFHE)Z AR
Ty 10.31
€ 4.4
Tl 451
Ca 10.31
Cys 4,51
Cy, 107.8
Cy 4.45
T 4.45
T 3.04

GPa
[0°/45°/90°/—45°,, BRET4EE AT
10.31
438
438
47.64
15.92
47.64
15.86
3.61
3.61
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Fig.2 Mode shape illustration of bend—-guided mode and predicted dispersion curves
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Fig.4 Snapshot of bend—guided wave propagating in composite bent plate
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Fig.5 Experimental set—up for measuring bend—guided waves with shear transduction shown

B, I i = Re R A Tk v kB (Ritee
Inc., USA, BI'5 . RAM-5000 ) 4Kzl
B3/ eI YRaVa o DRI ey) IR B 7701 Ly W LB
P 60° e E P oL

I HiRL ( Polytec , Germany, %5

OFV-5000 ) [A] A & 06 d I 7E 1
FEFR A A] — s R AR, DU Y
P R B B /5 B 1
FEF WO A B, A1) BT
K5 T & mE TR # ( Teledyne
LeCroy, USA,%I5: HDO6054 ) 4>

A — A5 F IR T 1) 1 A A2 % /mm

FWEZE SRANRI O] A PR 2h i T
RIS T RS o3, PR LT e R
e U RIRT S R SR R X AR
FEEE Ul 1) 1 7 43 i ( EEIRSNIE
) Sk mpiR

K6 (a) 7~ T 76 M 3 Jih o
200mm AbVH R X 3% A ) (RP X 5
[ ) A5 A 5 30 1T P IR sl A, L0
— A RS S A RT ) B4R —
FbEAshy , LI UE R T A S DR
AR R X AERIC R4, 1

5000 -
— AT
* SR

4500

4000

3500 |

Hh, LI S WAL ) T R X
LITUCKEE T BB o 50~200mm
() 151 ANEERE AL B T N IR S5 5 -
i A AR (2D-FFT )P,
T T 12T PR 0 R 8 3 i
Lo Bl6 (b)EgH i T 3 Fh
PRAS B AR R B IR AR, 7 B 5 S0 4
REEYA, FRE 7% SR
AR CLBAL R R, IR BdAA Rb e
BT T R W R A PR G 20 BT S 28 1) o
ffE .
3 TARXEAREREEFERN
IOk T 5 S AR A A 1
P, PEmAF T % SRS R XK
LA B2 | RIBORS 232 R [f)
Uz A s BAE R, XHEIBE 7 7
TR . 52, S T HARE N
JU R 5t I 1 o 2 o R A TR e
SR T TR ER 0°/45° £F 4 J2 6] 125 £
DX AL I Teflon 78 R (T8 : 20mm,
KB 10mm ), 4 J2 7 ‘B 1 35 il st T
200mm.  —#EA PRGN 2 i 2ef
TR 8 Do A S TRT Ak 3 B 1/ N R A8 1)
FEECHD Volume split 7% B) DI
P05 SR HA AR R RS 1 43 )22
B, msEg i fE 5 AT BR T
P B A5 AT L& L, 25 M S5 R
X 43 2 858 B AR R R R AR 1
JSFF ET WAL 550 , e LAAE SRy i o

— SAFEil®
o HIRILTA
o ST

©0000000000000000000000000000000000000000600

3000 |

2500 |

M/ (mes™)

2000 |

1500

1000 L

3 06665506000580000000006000600060000

FEXFES A L KSF- 5 6] 457 B /mm

(a) 25 P ARTER DX AL RS 23 A1

Elo ZRSMHEREERFEREEIE

200 220 240 260 280 300 320 340 360 380 400

A2 /kHz

(b)) 45 Ffy SR I A T AT IR
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Table 2  Elastic/viscoelastic properties of components contained in composite adhesive joint

S R R AR

GPa
WREF A2 R R R s 7
13.14+0.4i 5.6+0.51 107.84
6.97+0.11i 4.5+0.4i 54.76
6.97+0.11i 4.5+0.4i 54.76
63.7+3.1i 5.6+0.51 107.84
20.4+0.82i 4.5+0.4i 54.76
63.7+3.1i 5.6+0.51 107.84
21.6+0.86i 0.5+0.051 26.54
3.9+0.11i 0.5+0.05i 26.54
3.9+0.111 0.5+0.051 26.54
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A New Method of Rebinning Projections for TR Tomographic Scanning

SUN Liang, JI Yanxiang, SONG Xin, YANG Min
(School of Mechanical Engineering &Automation, Beihang University, Beijing100191, China)

[ABSTRACT] TR tomographic scanning can detect large-scale components beyond the beam range, and has impor-
tant applications in the field of ICT. One of the current reconstruction methods is to directly rebinding TR scan sinogram
into standard parallel-beam sinogram without considering the influence of sector angle, and then reconstruct them using
parallel-beam reconstruction method, which results in some errors in the reconstructed images. In this paper, a new rebind-
ing algorithm is proposed. Through the coordinate transformation and interpolation calculation, the coordinates and gray
scale information of the corresponding mapping points of the sampling points in the parallel sinogram are obtained in the
TR scan sinogram. In this way, a complete parallel beam sinogram is obtained. Through simulations and experiments, it is
found that the edge smoothness and artifacts are eliminated in both the sinogram and the reconstructed image obtained by
the improved algorithm. The new rebinding algorithm can eliminate the errors of the existing rebinding algorithm. The TR
scanning method can also achieve correct CT reconstruction when the fan beam angle is large.

Keywords: TR tomographic scanning; Sinogram; Rebinding projections; Coordinate transformation; CT reconstruction
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Rapid Ultrasonic Inspection Technology for Complex-Shaped Composite
Components

YU Xudong
(School of Astronautics, Beihang University, Beijing 100191, China)

[ABSTRACT] Complex-shaped composite components have been extensively utilized in the aerospace industry. This
paper investigates the feasibility of using ultrasonic feature guided waves (FGW) for rapid screening of two representative
long-range composite structures, i.c. laminated bends and adhesive composite joints. Such FGWs are capable of focusing
the propagation energy along the structural feature, with limited leakage into the adjacent plate. They also exhibit little-
dispersive and low-attenuative characteristics. Modal studies of the anisotropic viscoelastic waveguide were carried out via
the semi-analytical finite element (SAFE) method to reveal the existing FGW modes. Both 3D finite element (FE) simula-
tions and experiments were performed to cross-validate the modal properties of identified FGW modes and to study their
interaction with different defects occurring in the structural feature, such as interlaminar delamination, cracks, and adhesive
debonding. The wave-defect resonance phenomenon and the reflection behaviour were investigated for localizing these de-
fects. The potential of proposed FGW-based approach for efficient damage detection in complex-shaped composite compo-
nents is well demonstrated.

Keywords: Composites; Complex shapes; Nondestructive testing (NDT); Ultrasonic guided waves; Energy concentration
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