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ABSTRACT

The natural honeycomb, with its repeating hexagonal lattice cells made out of wax, is one of nature’s best engineered structures. Even though the honeycomb has inspired several modern engineering structures, an understanding of how the bees build them is lacking. Further, all previous works on studying the structure of the honeycomb have been based on 2D microscopy techniques or by direct visual observations. As a result, several seminal features of the comb microstructure, and how it is built have been overlooked and ignored. In this talk, I will describe a series of experiments based on interrupted, time-resolved x-ray microscopy to study the mechanisms for building the comb as a function of time. For the first time, the precise mechanisms by which the bees build the combs, as well as the heterogeneous microstructure of the combs will be discussed. The findings of this work will help us in elucidating this problem and could have several widespread implications in fields such as additive manufacturing, composite materials, synthetic materials, and entomology. 
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