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Virtual tests for studies in impact engineering and prototype testing
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Virtual Testing and Virtual Labs are increasingly being used to test, analyze and design industrial structures and
components using simulation and modelling. These components and assemblies are subjected to impact loads due to
collisions, fabrication problems, accidents e.g. vehicles, flying objects, missiles, structures etc. To assess safety and damage
caused due impact, standard tests such as Hammer drop tests and Charpy tests are conducted on models in the laboratories
and prototype tests in the field. Impact loads being intensive, which might cause the fracture and damage of the prototype,
these experimental approaches are very costly to carry out repetitively. As an alternative, virtual tests which are nondestructive
dynamic tests, can estimate the impact response of structures economically and expeditiously as per standard procedures and
can then be extended to prototype testing of components and assemblies of any shape and size after calibrating the virtual
experiment. These virtual impact tests are developed using the finite element code, ABAQUS to model the objects and simulate
the response of the components as per standard procedures. The simulated impact response of the structure can be refined
and calibrated using the analytical and experimental results available for subsequent applications involving variations in sizes,
shapes and configurations. The contact interaction analysis is very essential in modeling the impact incidents. In these studies,
the general contact interaction algorithm is used to model the contact and the accuracy of the results has been verified using
analytical and experimental results. Thus these virtual tests can be used to predict the response of assemblies of any arbitrary
size, shape and material properties. They can be applied to assess the safety and damage of structures and even quality control
and subsequently improve the impact resistance of the prototype iteratively. They can also be used for educational and training
purposes.
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