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Abstract (300 word limit)
Biological materials (such as bones or shells, etc.) with multiscale and hierarchical structures consisting of thick, hard inorganic mineral layers and thin, soft organic layers exhibit an excellent combination of strength and toughness. How to design and synthesize high performance bio-inspired materials has given rise to extensive attention based on mechanics principles learned from nature. In this talk, we will present a systematic investigation on synthesis and haracterization of mechanical performance of a bio-inspired (polyelectrolyte(PE)/TiO2)n nanolayered composite (NLC) with different thickness ratios of TiO2 to amorphous PE layers, which were synthesized by layer-by-layer self-assembly and chemical bath deposition methods. Microstructures of the nanolayered composite were investigated by scanning electron microscopy, secondary ion mass spectroscopy, and high-resolution transmission microscopy. Mechanical performance of the NLCs including strength, nominal fracture toughness and fatigue strength was examined by instrumented indentation and dynamic fatigue bending. The results show that mechanical properties of the bio-inspired NLCs can be optimized by tailoring the layer thickness ratio. Strengthening ability, cracking resistance and fatigue reliability of the biomimetic NLCs were discussed.
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Figure 1 Microstructure and fatigue performance of the bio-inspired (PE/TiO2)4 nanolayered composite.
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