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Fig. 1 Fabrication of the printed sensing layer
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Fig.2 Quasi-static indentation test and load-
displacement curve
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Fig. 4 Boundary voltage difference before and after
quasi-static indentation
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Fig.5 Determination of regularization parameters by
L-curve method
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Fig. 6 Electrical conductivity change reconstruction results
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Damage Detection for Composite Structures by Using Printed Sensing Layer
and Electrical Impedance Tomography

Zheng Yifei, Yan Gang*, Guo Shuxiang

State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China

Abstract: In this paper, an intelligent sensing layer is proposed to detect and identify damage by directly printing
conductive graphene-doped carbon ink and silver ink on the surface of composite structure through screen printing
technology. Quasi-static indentation method is adopted to introduce multiple sites of damage in the composite
structure, and then tiny currents are sequentially injected into the electrodes pairs on the boundary of the printed
sensing layer. According to the corresponding measured change of boundary voltages before and after damage, the
images about the distribution of electrical conductivity change caused by the damage are reconstructed, providing
useful information about the damage. Experimental results have demonstrated that, the printed sensing layer is well
performed and the reconstructed tomographic images can successfully indicate the number, locations and
approximate sizes of the damage, providing a promising technique for quantitative damage detection and identification
for composite structures.

Key Words: composite structure; damage detection and identification; printed sensing layer; electrical impedance
tomography
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