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Study on Finite Strain Measurements Using Image Analysis for Rubber Shaft Subjected to Large Torsion
(Shear Strain and Extensional Strain distributions for isosceles triangle and equilateral triangle cross section)
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Abstract: This paper describes the properties of the finite strain distributions in a cross section which is obtained under large torsion by using
the image analysis based on the Natural strain theory.  In our previous researches, since the properties of strain for general cross-section
are more emphasize as the number of sides decrease, the strain distributions in the equilateral triangle-section shaft, which has the fewest
number of sides have been investigated, and these strain distributions have been compared with the distributions for the square-section.
Moreover, in the present study, both shear strain and extensional strain distributions for isosceles triangle section having different aspect ratio,

i.e., acute angle cross section and obtuse angle cross section, will be investigated.
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(A) Acute-angled triangle.  (B) Obtuse-angled triangle.  (C) Equilateral triangle.
Fig.2. Isosceles triangle section and equilateral triangular section.
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Fig.1. Deformations of three line elements.
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Fig.3. Scribed line in cross-section.
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Fig4.Shear stress-shear strain diagram (comparison at bottom sides).
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Fig.5.Shear stress-shear strain diagram (comparison at equal sides).
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Fig.10. Distributions of extensional strain (type C).
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