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Learning the strength materials is sometimes thought to be difficult because

of the difficulty in observation of actual small-scale deformation of realistic mechanical parts.
Using CAE software including FEA may be helpful because these software systems can display
exaggerated deformation and visualize stress distributions. Widely employed CAE software, however,
are usually expensive to introduce, and thus these are not reasonably employed for personal study or
small business operations. In this study, educational materials for the strength of materials using
open source CAE which can be introduced free-of-charge have been developed. The analytical examples
include bending of elastic beam and other linear elastic problems included in standard text books
for under graduate education, and thermal fatigue problem, which is important in practical
mechanical design.
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(a) Visualization of deformed shaft
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(b) Tangential displacement on shaft surtace axial distance
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(a) Dimensions and boundary conditions of pressure vessel
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(a) Model 3 (Left: MSCMarc, Right: SalomeMeca)
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= Temp. depend, 31d order approx. . Assessment System = Temp. depend, 4th order approx. , Assessment System
= Temp. independ, 3rd order approx. , Assessment System = Temp. independ, 4th order approx. , Assessment System
= Temp. depend, 3rd order approx. , Python program with Chapuliot solutions = Test results
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