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Fig. 2 Numerical model of composite skin aircraft structure
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Table 1 Material parameters of composite laminate
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1.472 146. 8 11. 4 6.1 0. 30 89. 83 78.27

Y,/MPa Y./MPa Sy, /MPa X,/MPa X./MPa G./(kN+m™") Gin/(kN+m™)
66.5 268. 2 58.7 1730.0 1379.0 0.23 0.76
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Fig. 6 Pressure profiles in explosion process of explosive bolt
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Abstract: The coupled smoothed particle hydrodynamics-finite element method (SPH-FEM) has been
gradually introduced in some researches about the impact dynamics due to its combined advantages of
the two algorithms, but the early research focused mostly on simple structures of single material and
the results obtained were not applicable in actual engineering. Based on the work previously done, we
developed a coupled SPH-FEM method using a damage model of the composite, built a three-dimen-
sional numerical model for the composite skin aircraft structure and studied its impact dynamic charac-
teristics under explosion loading. The comparison of the numerical with experimental results verified
the model and algorithm both as valid and accurate, thereby realizing the actual engineering applica-
tion of the coupled SPH-FEM method. Furthermore, we also analyzed and summarized the dynamic
response mechanism of the composite skin aircraft structure under shock loading. Our study can serve
as references for the structural design and protection of the aerospace craft.

Keywords: coupling algorithm; composite material; complex structure; dynamic characteristics
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