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Abstract: In this paper, based on the laser melting additive manufacturing technology of NiTi alloy, two
intelligent bionic protective structures with memory recovery characteristics are established by using the
design principle of structure bionics. The bionic structure model is prepared by selective laser melting
technology. The mechanical properties and deformation recovery properties of the bionic structure model
are analyzed by numerical simulation and test. The results show that by comparing the experimental force-
displacement curve and its deformation mode, the simulation calculation results more accurately simulate
the deformation and load—bearing characteristics of the bionic protective structure model sample in the static
pressure process; the compression of the bionic protective structure can reach 15%, its compression
strength is 81.4 MPa. Its deformation recovery rate reaches 99.04% under heating conditions after
unloading. This research has realized the verification of the preparation and the function of restoring
deformation of bionic protective structure under pressure load by using additive manufacturing method,
which provides a theoretical basis for the development of new intelligent bionic protection structure
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Fig.1 Design sample of protective structure
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Fig.2 Mesh division and load boundary conditions of

bionic protective structures
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