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ABSTRACT 

Self-healing composites are a new class of polymeric materials that present the unique ability to heal 
lowly propagating cracks in an autonomic fashion. Of particular interest in a room-temperature-cured 

epoxy matrix containing a DCPD healing agent encapsulated in 20 to 200 micron-size micro-cap ules and 
a pre-disper ed catalyst. As a crack approaches a micro-capsule, the stress concentration pre ent in the 
vicinity of its tip breaks the capsule wall, releasing the healing agent that polymerizes in contact with the 
catalyst and heal the crack. 

This presentation will focus on key experimental and analytical results on the fatigue response of the 
self-healing composite, where substantial healing has been demon trated for low and medium loading 
level. On th modeling side, a cure-dependent cohesive model has been developed to capture the 
competition between fatigue crack advance and healing kinetics. The moder incorporates the two key 
effects of the healing agent on the near-tip field, i.e., the crack closure (or wedging) effect of the DCPD 
present in the wake of the advancing crack front during the unloading phase of the loading cycle, and the 
adhesive effect of the polymerized healing agent that resists the opening of the crack fa es during the 
reloading phase. 

The talk will also present a multiscale cohe ive finite element framework that is being developed to 
model the application of this self-healing concept to epoxy-based a hesive systems. The multiscale 
framework allows to relate the failure processes taking place in the adhesive layer to the corresponding 
macroscopic cobe ive traction-s paration law used to model the failure of the bonded structure. 

NOTE: If you are interested in meeting individually with 

Prof. Geubelle, please contact Evelyn at 631-5431. 


