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elements (AFEs) that constitute the materials’ microstructure. Although significant research
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change the properties as required. Thus, it is necessary that the material can learn to change its
properties on its own. The research approach was threefold: (1) MNN lattices of various sizes
and configurations were designed and simulated to computationally determine the
fundamental principles that govern how mechanical networks can learn desired properties. (2)
2D macro- and micro-scale lattices were designed, fabricated, and tested to validate the
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was conducted to enable the fabrication of 3D MNN lattices at their intended micro-scale
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that can learn to optimally change their shape and stiffness at select locations as flight
conditions change, (ii) aircraft exteriors that can learn to compensate for damage that may
occur during combat by maintaining their designed properties regardless of defects or ware,
and (iii) precision components within an aircraft that cannot be made of zero-thermal-
expansion-coefficient materials but can learn to maintain their shape regardless of fluctuating
temperatures.
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