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(Webs of araneid spiders absorb impacts via microscopic engineering)
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Spider webs owe their superior performance not just to the ultimate strength of the silk thread,

but also from its nonlinear response to stress and its alignment within the geometry of the web. The




silk nanocrystals are a stacked arrangement with each layer dialed in a different direction. They are
held together by weak hydrogen bonds that act together in the stack to resist external force.
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“In this work, we report a mechanism that enhances the energy absorption ability of spider
webs. Through systematic measurements of the mechanical properties of both spiral and radial
silks, we find that the spiral silks feature a distinct gradient variation in the diameter and tensile
stiffness along the radial direction of the web, while the radial silks have a much higher but
approximately uniform stiffness.”

“Spiders architect these lightweight networks for strength and elasticity using different silks
and geometric structures.”

“Spider silk is well-known for its unusual combination of being both lightweight and

extremely strong and in some cases, stronger than steel.”
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