— N

MO03 Tv

5 VERHEREE Z A UL - 8RO IS D EHRE DB S

RV ek (FEEHE SEIER)

Development of Stress Measurement Method for Hyper-elastic Material Using Digital Image Correlation

by Hironori Ohira

Abstract

Hyper-elastic materials are difficult to analyze stress and strain distribution using FEM. Since rubber has complicated mechanical
characteristics which are material nonlinearity, geometric nonlinearity, viscoelasticity and temperature dependency, it is very
important to investigate the details of mechanical characteristics by measurement. In this study, stress measurement system for
hyper-elastic material using digital image correlation technique, which can measure in non-contact and full visual field, is developed.
This system includes strain calculation using large deformation theory and stress calculation using strain energy density function.
This system was applied to tensile test using rubber test specimen with crack. And, measuring forces are compared with the
experimental external force for validation. In addition, this system is applied to the contact test, and the stress distribution is also

measured.
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Fig.1 Incremental type measurement method.
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Fig.3 Image used in experiment.
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Fig.4 Distribution of displacement in y-direction.
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(a) Undeformed image (b) Final deformed image
Fig.8 Image of case-1.

(a) Undeformed image
Fig.9 Image of case-2.

(b) Final deformed image
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