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�?_�f�q�Nf�.MhTt80Z-sd;℄u�8fjMh%��PACS ��43.25, 43.35 Vibro-modulation and guided wave tehniquesfor ontat defet detetion in plateJIAO Jingpin HE Cunfu WU Bin(Department of Mehanial Engineering, Beijing University of Tehnology Beijing 100124)B. W. Drinkwater S. A. Neild P. D. Wilox(Department of Mehanial Engineering, University of Bristol Bristol, BS8 1TR, UK)Reeived Ot. 8, 2008Revised De. 28, 2008Abstrat To solve the ontat defet (suh as raks, delaminations) detetion in strutures, a nonlinear aoustitehnique for detetion of ontat defets in plates using sparsely distributed sensors was developed assoiating guidedwaves with vibro-modulation tehniques. The low frequeny vibration varies the interfae area within the ontat defet;therefore the amplitude and phase of high frequeny guided waves reeted from the ontat defet will be modulated.Due to the exiting of ontat defets, there is obvious low frequeny omponent in the time-frequeny distribution ofmodulated guided wave series. Furthermore the nonlinear responses at frequeny of vibration are extrated out andused for defet imaging. It is shown that the nonlinear guided wave imaging method based on vibration modulation ane�etively haraterize and loate the nonlinear ontat defets.
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Ie 6
6.i��$� j(j = 1; 2; 3) jK>6���L},�q xj(t)C�&p<�7RJP}�,js~3�A 200 kHz �N�l�,>C��,gl��,}�q x0j(t) �Y�q6�jK>�PkC�f'�gl�<s�'$jK>6��qs�p�u� A0  �A"A 1(owjK> v℄��q6�L},, A0  �A{):xj(t) = x0j(t)Aj sd1dj ; (1)<s Aj A� j $jK>��p�u A0  �},�A"� d1 v dj A� 1 $v� j $jK>�Pk�;>�(�jv�eZ�},�q�A"�j+PkS�')y�A,A"�)y��j+m!�76URd� [1℄ �2o�},�q�j+Æ)Y,,j℄vC�1K�bxj(t) = xj(t)pt: (2)$>� j $jK>�\!S/Fmg (x; y)$5�2_�qA" Ij(x; y) Y,r8f'��q bxj(t)�X(0!�� hj(t) %wA�Ij(x; y) = hj �djg� ; (3)<s g A A0 �},Ns~3�g�O�"�dj AGj (x; y);�qjK> (xTj ; yTj )j+�6�jK>(xRj ; yRj ) �L,�j+Pk��Y,%wA�dj=q(xTj �x)2+ (yTj �y)2 +q(xRj �x)2+ (yRj �y)2;(4)<s� (xTj ; yTj ) v (xRj ; yRj ) A�qv6�jK>��$�Y$jK>�2_�qA"\!>4Y,yRA9['�2_�qA"�)B>45�I(x; y) = 3Xj=1 hj �djg� : (5)A�)y9[s_=!b2_'�, (V#��,) $#>9h�6p�,j.#>�q�NKf=W�qm�4�6.�"℄�)y#>�qs9[_=!b'2_�q�t�Kf2_�q4a℄f�q'qKf#>�$��	' �6.xh6.��C�EEJ��IDif(x; y) = IDef(x; y)� IBaseline(x; y); (6)<s�IBaseline(x; y)v IDef(x; y)>(xNKfv=KfDb℄9[�2_�qA"\!>4� IDif(x; y)
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(a) U+E}

(b) XME}6 3 Me~-k
$?7/:i2.2 %?3.!7�A�1�D<$*� �℄�,j$ )℄��o�q�m3>Q�5w℄��o�	�&n,��q�=�6.��aNN3�[�qz!
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