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Analysis
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Abstract

Due to the limitation of tensile test equipment for
rubber materials, only the image file is available as well
as a few points of strain and stress data. For the
nonlinear characteristics of rubber, there requires the
numerical data for the strain-stress curve so as to
perform finite element analysis (FEA). This work aims
to apply the image processing techniques to develop the
automatic recognition program in order to obtain the
strain-stress data from the image file. The measured two
dimensional curve image file is input to the program to
do image binarization, dilation, erosion and etc. The
numerical data of strain-stress curve can be successfully
obtained and validated. Those data can then be applied
to FEA software for the simulation of hyper-elastic
material models, including Neo-Hookean and
Mooney-Rivlin models. From the strain-stress curve
data, the corresponding material parameters can be
extracted and used to proceed the static analysis of
wiper rubber blade. The rubber blade in different
loadings can be more realistically simulated to obtain
the deformation and performance index with the proper
rubber material model. This work shows the automatic
recognition process in obtaining the strain-stress data
that is then applied to FEA software to set up the
hyper-elastic material models. Therefore, the wiper
rubber blade analysis can be performed accordingly.
The developed image processing program can also be
applied to other 2D curve image recognition and reduce
the time and effort in data manipulation.

Keywords : Image processing, strain-stress curve,

finite element analysis (FEA), hyper-elastic material
model
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