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ABSTRACT:

Carbon nanotube (CNT) forests possess unique properties (e.g., high thermal and
electrical conductivity, optical absorption, and mechanical compliance), which have
rendered them as excellent candidates for applications such as thermal and
electrical interfaces, super dark absorbers, and tissue engineering. Coated CNTs are
also attractive because of their potential applications as optical, electronic, catalytic,
sensing, and magnetic materials or as reinforcement in composite materials. In this
presentation, the relation between morphological differences between CNT forests
and their mechanical behavior will be demonstrated. The micro-compression
response of the CNT forests will be presented for the case of different growth
induced morphological gradients along the height of the CNT forests and for the
case of tailored mechanical constraints using coating and wetting of the CNTs. CNT
aerial density and tortuosity are introduced as two key factors governing the overall
mechanical response of the uncoated CNT forests to local compressive loading.
PARISA ABADI Furthermore, superior performance of these materials in biomedical applications
such as cardiac tissue engineering and nano-bioactuators will be demonstrated. This
study elucidates the deformation and failure modes in CNT forests, which govern
their performance in many applications including biomedicine.
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