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E, /GPa E,,=E,;/GPa G,,=G,;/GPa G,;/GPa
25.86 6.28 8.53 5.95
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Finite Element Analysis and Measurement on In-Situ Strain Distribution in 3D
Braided Composites

YAN Shuo, SUN Baozhong, GU Bohong
(College of Textiles, Donghua University, Shanghai 201620, China)

[ABSTRACT] Three-dimensional (3D) braided composites have been widely applied to aero-structure design. They are
subjected to various complex loadings during acrospace engineering service. If the in-situ strains in 3D braided composites
have been measured precisely, the early-warning failure system and strength optimization could be achieved. The fiber
Bragg grating (FBG) sensors in 3D braided composites were embedded, and strain gauges at the surfaces were glued. In-
situ strains of the interior and outer surfaces of the 3D braided composites were simultancously measured. Homogeneous
model and micro-structural model have been established for finite element analysis (FEA). The internal in-situ strain
distributions have been compared between FEA and the tests. The FEA results were in good agreement with the tests.
Under quasi-static uniaxial tensile loading, the strain varies with the different locations. The strain distribution is uniform at
the middle cross-section of 3D braided composites. The strain of the interior unit-cell is slightly larger than the strain of the
surface unit-cell (the maximum difference is about 0.08%). The strain of the outer surface is slightly larger than the strain of
the surface unit-cell (the maximum difference is about 0.1%). It is inferred that the different strains at the different locations
in the 3-D braided composites should be considered fully to optimize the efficiency of the material design.

Keywords: Structural health monitoring; 3D braided composites; In-situ strain measurement; Fiber Bragg grating (FBG)

sensor; Microstructure; Finite element analysis (FEA)
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Review of Flexible Sensor Networks for Structural Health Monitoring of
Aircraft Smart Skin

WANG Yu', QIU Lei', HUANG Yongan’

(1. College of Aeronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. School of Mechanical Science and Engineering, Huazhong University of Science and Technology,
Wuhan 430074, China)

[ABSTRACT] Aircraft smart skin technology is a revolutionary new technology that can change the future advanced
aircraft design, and structural health monitoring (SHM) is one of its essential functions. To realize the SHM of aircraft
smart skin, it is necessary to integrate large-scale and flexible sensor networks into aircraft structures. According to the
actual requirements and limitations of aircraft smart skin applications, combined with different structural health monitoring
methods, the design, manufacturing process and function realization of the corresponding flexible sensor networks
are reviewed. Finally, the key challenges faced by the development of aircraft smart skin technology in the future are
summarized and prospected.

Keywords: Aircraft smart skin; Structural health monitoring; Guided wave; Condition monitoring; Flexible sensor network
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