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Much of our work is motivated by the growing importance of

nanomaterials and biomaterials . Our experimental approaches

seek to probe molecular processes as they relate to observable

behavior at larger length scales . Current interests include

adhesion, interfacial assembly, gelation , and fracture

mechanisms of soft materials .

Chemically crosslinked silicone gels

Network size/ crosslinking density

Network Composition

Polymer blends, ionic crosslinking , nanocomposites

Mechanical Characterization Techniques

Applications

Toughening mechanisms for high performance
biomaterials, thermoreversible gel casting,
mechanics of fracture, and self-assembling, self-
healing materials

Indentation

Tensile Tear Tests

Stability of Thin
Polymer Films

Dewetting in bilayer and trilayer polymer 
films of various thicknesses 

Ionic Crosslinking of
Polyelectrolyte Brushes

Kinetics of ionic crosslinking and effects 
on the structure of polymer brushes
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Bedzyk et al., Phys. Rev. Lett.62 , 1376-1379 (1989).

Fromsdorf, A., GISAXS.de(2007).

This technique is very sensitive to the 
detailed distribution of heavy marker atoms 
and electron density changes in the direction 
perpendicular to the polymer interfaces.

This technique probes the size and 
distribution of  in -plane structures 
and tracks changes in the direction 
parallel to the polymer interfaces.

CompressionTension

Protein Binding

Assembly of Copolymers at the Oil -Water Interface

Schematic of local desorption 
of gradient copolymer

Measuring the adhesion
between industrial coatings
during peel-off from metal
substrate
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Contact Withdrawal

PMAA Double Brush Crosslinking

Measuring the adhesive interaction of ionic crosslinking
between two diblock brushes

Permeability Through a 
Membrane

Permeability of water through a
polystyrene membrane is measured by
swelling of diblock brush layer
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Quartz Crystal Microbalance

Shear wave produced by oscillating quartz crystal 
used to monitor bulk material properties as well as 
interfacial effects

Cure Monitoring

Membrane Inflation

The bulk rheology of a curing
membrane is monitored to
determine optimum properties

Coating Adhesion

Fracture Mechanics

We study the effect of molecular scale
changes on macroscopic mechanical
response for a variety of polymer gel
architectures. Analysis includes
stiffness, toughness, fracture behavior,
relaxation, and any temperature or
frequency dependence.
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Ionic Crosslinking of  Diblock
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Network Structure


