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Finite Strain Measurements using Image Analysis for Rubber Shaft having Equilateral Triangle Cross-section
(Distributions of strain and warping along cross-section under a large torsion)

Abstract:
than circular cross section.
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In general, torsion theory proposed by Saint-\enant has been used in the case of shaft having general cross section other
However, although this torsion theory based on the infinitesimal deformation theory is reasonable under

a relatively small deformation, it is not necessarily possible to represent the deformational behavior under large torsions accurately.
Therefore, this paper describes results of comparison between the distributions of strain that is measured by using image analysis
based on natural strain theory and conventional distributions by Saint-Venant when a large torsion is applied to a rubber shaft.
Especially, in the present paper, distributions for extensional strain, shear strain and warping along a cross section will be investigated

to a rubber shaft having an equilateral triangle cross-section.
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(@) Initial configuration
Fig.1. Line elements in a bodly.

(b) Large torsion
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(a) Scribed lines and dimension
Fig.2. Test specimen and scribed line.
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(b) Cross - section
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Fig.3. Shear stress-shear strain diagram (triangular section).
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Fig.4. Distributions of shear strain (triangular section).
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Fig.5. Distributions of extensional strain (triangular section).

2 4 6 8 10 12
A Image analysis of upper element(triangle)

Warping w [mm]

A Image analysis of middle
element(triangle)
——Theoretical value(triangle)

Theoretical value*(triangle)

-2
Distance from center y [mm]
Fig.6. Distributions of warping (triangular section).
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