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ABSTRACT:
Asphalt roofing shingles are estimated to cover over 80% of US residential homes; 
the product’s long history, ease of installation and affordable pricing makes their 
selection an appealing option for both contractors and homeowners. Long-term 
effectiveness of asphalt-based roofing systems requires that shingle-to-shingle 
bonding be sufficient to ensure both durability and survivability of the roofing 
system in high winds. For aerospace structures, composites are increasingly be used 
in load-bearing components. When composite components are manufactured 
through layup of uncured tows, the process requires adequate tow-to-tow bonding 
to minimize defect formation that can degrade the quality of the component and 
result in expensive r e-manufacturing operations. First, recent studies regarding the 
adhesion and characterization of the response of an asphalt-based composite 
material system (bitumen) used in modern asphalt roofing shingle systems are 
discussed and the devastating damage that occurs when adhesive failure occurs is 
demonstrated. To quantify the quality of an adhesive bond, a series of double 
cantilever experiments are performed on asphalt sealant material at three different 
displacement rates (0.5µm/s, 5µm/s and 50µm/s). 
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