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A Stress Visualization Apparatus via Cracks Patterns Appearing in
Transparent Plastic Plates due to Tension and Bending:
Designing, Building, and Testing
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Abstract

Designing machine components for safety requires knowing of stresses induced in those

51 components due to the external loads to fulfil one mode of design: design for strength or design
52 against breaking. Deep understanding on the meaning of stresses is essential. This paper
53 presents the ways to design, build, and test the apparatus that creates crack patterns in the
54 acrylic specimens coated by lacquer under tensile and bending loads. The crack patterns
55 address the concepts of stress and strain, their relationship, and other related principles. Upon
56 testing the specimens, the crack patterns appeared in them reveal some insight into concepts of
57 stress distribution, stress concentration, stress trajectories, and Saint-venant’s principle that
58 conform to the major principles and theories in Mechanics of Materials.
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