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Fig.1 Complex aircraft structure
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Fig.2 New concept structure based on additive manufacturing
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Fig.3 Multi constraint optimization design domain
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Fig.4 Connection form of traditional wing/fuselage parts
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Fig.5 Wing/fuselage integral parts
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Fig.6 Residual stress distribution
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Fig.7 Aluminum alloy reinforced frame-wing beam integral part
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Fig.8 Characteristics of crack propagation platform
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Fig. 9 Long life structure of titanium alloy laminated beam rib
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Fig.10 Opening of traditional middle fuselage fuel tank
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Fig.15 Flutter law of flat tail with Mach
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Fig.12 Double function meshing sealing structure
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Fig.13 Traditional large shaft flat tail counterweight at wingtip
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Fig.17 Deformation and cracking in the process of

additive forming
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Fig.18 Forming connection technology of
additive manufaction
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Fig.19 Simulation and prediction of residual stress critical value
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Fig.20 Forming connection is similar to "non
marking" connection
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Fig.21 S—N curve of formed connector and base metal
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Fig.22 Characteristics of "inflexion point" of crack in transi-
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New Concept Structure Design and Engineering Application of Aircraft
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Abstract: Aiming at the defects of overweight and cracking existing in traditional structure and based on the integration of

design and manufacturing, this paper puts forward new concept structures such as large-scale integration, gradient

compounding, configuration topology, structure function integration, which have significant advantages of high weight

reduction, long life, multi-function, low cost, rapid response development, etc. They play an important role in model

application, and opens up a new technological for approach aircraft structure innovation.
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