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Abstract:

Folding of thin sheets based on the principles of origami can create a rich variety of deployable, reconfigurable, and mechanistically
tunable three-dimensional structures. This talk will present my group’s work on exploring the mechanics and design of origami with
the aim of enabling functional shape-morphing and adaptation at multiple scales. We first discuss our work on creating reduced-order
models to simulate the deployment, mechanics, and multi-physics of different origami geometries. These models allow us to explore
and address challenges related to the physical design and fabrication of origami at multiple-scales. At the micro-scale, we use
photo-lithography based micro-fabrication to create miniature electro-thermal origami that achieve 3D self-assembly, rapid actuation,
programmable shape-morphing, and active control of many degrees-of-freedom. At the meter scale, we introduce a concept for
modular uniformly thick origami systems that can adapt into different shapes and can carry remarkably large loads. The
fundamental principles of mechanics and design discussed in our talk are relevant to a variety of deployable and adaptable structures
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Biography:

Evgueni Filipov is an Associate Professor in the Department of Civil and Environmental Engineering
and the Department of Mechanical Engineering at the University of Michigan, Ann Arbor. His
research interests are focused on the underlying mechanics of origami-inspired deployable and
reconfigurable structures. These mechanics are employed to improve stiffness, functionality, and
manufacturing of the folded systems. He holds M.S. and Ph.D. degrees in Civil Engineering from the

/ University of Illinois at Urbana-Champaign, and a B.S. from Rensselaer Polytechnic Institute. He has
f\ received the Simons Foundation Pivot Fellowship (2023), the ASCE EMI Leonardo da Vinci Award
(2023), the NSF CAREER Award (2020), the DARPA Young Faculty Award (2018), the Cozzarelli
Prize from the National Academy of Sciences (2015), and the NSF Graduate Research Fellowship. Learn more about his research at
his lab’s website: http://drsl.engin.umich.edu/
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