
Mechanics and Chemistry in Designing Polymers 
Meredith Silberstein, PhD 

Assistant Professor 
Sibley School of Mechanical and Aerospace Engineering 

Cornell University 
Wednesday, February 22, 2017 

221 MEC 
1:00 to 2:25pm 

 
Abstract: 
The coupling of mechanics and chemistry is an emerging field leading to innovative material 
design. This talk will primarily focus on my group’s work towards utilizing mechanochemistry 
in polymers and composites.  Polymer and interface multifunctionality can be designed through 
the incorporation of chemical groups termed “mechanophores” that have a specific chemical 
transformation in response to applied force.  Mechanophores have been developed that change 
color, emit light, alter polymer chain contour length, and trigger crosslinking.  However, 
incorporating these force-driven molecules to create stress-driven functions in bulk materials can 
be tricky. We use a combination of computational, theoretical, and experimental approaches to 
understand how stress on the bulk scale is converted to mechanophore-scale force and then how 
those mechanophore state changes can in turn change bulk properties. We find that the 
microstructure of each material is critical to determining both the stress and time dependence of 
the mechanochemical reaction. 
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