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Dissipating energy in vehicle systems, especially with
the goal of protecting vehicle occupants from potentially
injurious impact loads, is a critical issue. The objective of
this talk is to discuss optimal characteristics for energy
absorbing (EA) cellular materials used to mitigate impact
loads. EA characteristics such as load vs. stroke profile,
rebound, peak stress, plateau stress, and crush efficiency
are discussed in relation to injury criteria as the critical
constraint. Additive manufacturing (AM) can effectively
realize tailored load-stroke profiles under crush for
crashworthiness applications. Passive materials such as
hollow glass microsphere (HGM) based sintered glass
foams and elastomeric matrix composite foam materials,
as well as cellular structures will be discussed. Semi-
active magnetorheological elastomers (MREs), having
the capability to control energy absorption using applied
magnetic field, will be discussed including obstacles to
their AM fabrication. Approaches to overcome remaining
technical challenges to field systems based on these
materials will be articulated.
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