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ABSTRACT 

Most of the structural components fail due to material defects, the uncertainty of loading, and environmental 
conditions. Therefore, the consideration of crack, loading rate, and environmental effects should be an 
essential part of the design for the safety assessments of structures like aircraft, ships, bridges, and 
spaceships, which are likely to withstand high strain rates loading. The main objective of this study is to 
understand the mechanical response of AA2014-T6 alloy under static, dynamic, and impact loading 
conditions at different temperatures. Research effort in this study can be summarized in the three steps. 
First, the material is characterized under tension and compression at different strain rates and 
temperatures. And established the constitutive and damage model for this material. Then, evaluation of 
the fracture initiation and propagation toughness under static and dynamic loadings at a wide range of 
temperatures. Finally, the experimental and numerical investigations on the monolithic and homo-stacked 
target plates under blunt and hemispherical projectile impacts. 
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