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Challenges:

• Extensive research has been done but still not undertake by the industry, especially in Aerospace. • Multimode and sensitive to operational conditions.

• Difficult to describe the damage signature.

• Need of performance demonstration similar to NDT Probability of Detection ( POD ).

Performance demonstration:

• Need lots of repeated experiments for POD computation.

• Correct interpretation of damage in the signals.
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Objective :

• To construct a general methodology and framework to demonstrate the performance of GW-SHM such as NDT via simulations.

Simulation tools for GW-SHM : 

Objective of this presentation :

• To improve the transducer model for higher frequency range. Analysis:

• Frequency range of interest :

• For each 𝜔 𝑖 𝜏 𝑟𝑟 𝑟, 𝜔 𝑖 and 𝜏 𝑧𝑧 𝑟, 𝜔 𝑖 • Input of Excitation Function:

• Pin force Model (Previous Model):

• HAM input:

• Study:

• Time domain • Displacement Field 

•

  Permanently installed sensors on the structure to monitor structural health. • Towards condition-based maintenance. • Long range propagation • Applications : Aerospace, Oil&Gas, Nuclear

  Integration over the area of Transducer 𝑑𝐴 = 2𝜋𝑟𝑑𝑟 . Estimation of 𝒂 𝒆 : 𝒆 𝑧𝑧 = effective point excitation for the 𝑟 direction load and z direction load 𝝉 𝒓𝒓 𝝎 , 𝝉 𝒛𝒛 𝝎 = Frequency dependent term for r direction and z direction 𝒀 𝒇𝒓𝒆𝒆𝑷𝑖𝑒𝑧𝑜 𝝎 =admittance of free Piezo, 𝒀 𝒃𝒐𝒏𝒅𝒆𝒅𝑷𝑖𝑒𝑧𝑜 𝝎 = admittance of bonded piezo 𝒂 𝒆 = 𝒀 𝒃𝒐𝒏𝒅𝒆𝒅𝑷𝒊𝒆𝒛𝒐 𝝎 𝒀 𝒇𝒓𝒆𝒆𝑷𝒊𝒆𝒛𝒐 𝝎 𝒂 𝝉 𝒓𝒓 𝒓, 𝝎 𝝉 𝒛𝒛 𝒓, 𝝎 = 𝒂 𝒆 𝒓𝒓 𝝉 𝒓𝒓 𝝎 𝜹 𝒓 -𝒂 𝒆 𝒓𝒓 𝒂 𝒆 𝒛𝒛 𝝉 𝒛𝒛 𝝎 𝜹(𝒓 -𝒂 𝒆 𝒛𝒛 ) Assumptions : • Coupled dynamics of Transducer and adhesive are independent of space excitation. • Effective radius : 𝒂 𝒆 𝒓𝒓 = 𝒂 𝒆 𝒛𝒛 = 𝒂 𝒆 SHARMA sanjay DE LA RECHERCHE À L'INDUSTRIE Commissariat à l'énergie atomique et aux énergies alternatives -www.cea.fr 𝑟𝑟 𝑟, 𝜔 and 𝜏 𝑧𝑧 𝑟, 𝜔 :

  and 𝝉 𝒛𝒛 (𝝎) & 𝒂 𝒆 for both the Configurations for HAM 10
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Simulation tool Computation time (hours)

  

	EFIT	91	
	COMSOL	19.5	
	ABAQUS/I ABAQUS/E ANSYS CIVA SHM PF-Corrected	40 53 170 0.2(~12 minutes) Equivalent-PF Hybrid Normal Load + Radial Load+ Normal Load + Dynamics of Radial Load+ Transducer	• 100 times faster • Time domain solver • Developed by CEA and its partners
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