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Abstract: Coilable composite shell longerons are used to support large deployable 
spacecrafts for space structural applications. During stowage, the longerons 
undergo coiling around a rigid cylindrical hub. During this process, the composite 
longerons experiences localized buckling, which leads to local stress 
concentrations that may cause material failure. Currently, little is understood about 
the formation of the inner-flange buckle and the resulting failure mechanisms. To 
address these, coiling experiments of the longerons are conducted to observe the 
formation of the buckle and the resulting material failure. The buckle formation 
and stress concentration are observed using digital image correlation (DIC). X-ray 
μCT imaging is conducted to observe the influence of microstructural defects and 
their effects on the formation of cracks during coiling. The goal of this study is to 
understand the role of manufactured induced microstructural defects and their 
effects across different length-scales in causing failure in the composite shell 
longerons. 
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structural applications. He holds a Ph.D. and M.S. from the University of Michigan, 
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of Engineering Science and Mechanics (ESM). His research in composite materials 
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