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Abstract 
 
In aerospace and automotive industry among others, innovative designs, which can 

simultaneously address concerns about safety and fuel efficiency, have created demands for 

novel materials and structures. These demands have persuaded researchers to propose and 

investigate advanced structures made of multifunctional lightweight materials. Some notable 

mentions include porous, composite, nanocomposite, ultra-high temperature ceramic, 

piezoelectric, and functionally graded materials. 

This presentation delivers an extensive updated investigation and information to address the 

latest demands for the effective and efficient design and precise characterization of advanced 

multifunctional lightweight aero structures. It will focus on the research conducted at the 

University of Toronto Advance Research laboratory for Lightweight Structures. 
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