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Abstract

Applied mechanics is the cornerstone of several engineering disciplines, including civil
engineering, mechanical engineering, and aerospace engineering. The traditional undergraduate
curriculum in these engineering disciplines typically provides instruction in the basic branches
and applications of mechanics (e.g., solid mechanics and structural design) but does not include
much discussion of the interdisciplinary aspects of mechanics (e.g., biomechanics, aeroelasticity,
etc.); such topics are usually discussed in specialized postgraduate courses. However, most real-
world problems involving engineering analysis and design are interdisciplinary in nature and
require application of concepts drawn from various areas of scientific and engineering
knowledge. Thus, this talk has two main aims: (a) to introduce engineering undergraduates to the
idea of interdisciplinarity; and (b) to demonstrate the versatility and wide applicability of the
concepts of mechanics. This is achieved by discussing the analysis of two interdisciplinary
research problems in computational mechanics using a combination of basic and advanced ideas
drawn from several fields of science and engineering, including solid mechanics, numerical
simulation, materials science, and image processing. The first problem involves computational
analysis of thermal stresses in the microstructures of fuel cell components, while the second
investigates computational modeling of lunar habitats under meteoroid impact loading. The
methods and models employed in the analyses are summarized, and important results are
discussed. Emphasis is placed on highlighting the application of principles of mechanics to the
analysis of interdisciplinary research problems.
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