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Abstract

In this thesis a dedicated research effort has been made to understand the dynamic
response of multilayered sheet structures under dynamic and impact loading conditions.
Both numerical and experimental evaluations were utilized for the above stated purpose.
In chapter 2 and chapter 3 of this thesis a standard SHPB investigation on the dynamic
response of the homo-stacked and hetro-stacked configurations was performed. It was
established that it is possible to achieve the necessary force equilibrium even for such
complex specimens by using pulse shaping technique. A 2 mm thick disc of the specimen
material was used as a pulse shaper for homo-stacked specimens. For achieving a force
equilibrium in case of hetro-stacked specimens, a composite pulse shaper was employed.
Utilizing Johnson-Cook based numerical model and values of inter-layer dynamic
coefficients of friction, experimental results were successfully validated. Projectile
impact response of monolithic and stacked sheet specimens was evaluated in chapter 4
and chapter 5. A single stage gas gun was instrumental in launching the projectiles while
high speed 3D digital image correlation was used in capturing the full-field response of
the specimens. The effect of projectile’s nose shape and impact velocity on, both, the
transient as well as post impact response were investigated in detail. Also, the effect of
stacking sequence on the related perforation mechanisms of different projectile shapes
was also studied. Closeness of the numerical predictions with experimental outcomes was

verified using a suitable error measure criterion.
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