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ATTASIT WIANGKHAM : ARTIFICIAL INTELLIGENCE PREDICTIONS OF MIXED MODE
I/l FRACTURE TOUGHNESS ON EPOXY RESIN REINFORCED SUGARCANE LEAVE
FIBER. THESIS ADVISOR : ASST. PROF. PRASERT AENGCHUAN, Ph.D.,117 PP.

Keyword : Sugarcane leaves fiber/Epoxy/Fracture toughness/Mixed mode i-ii/Fracture

criteria/Artificial intelligence

Nowadays, human waste management is more systematic, whether it is
industrial waste or agricultural waste that meets consumer and consumer needs. One
of the waste managements is the processing of waste from the production process to
be more valuable. Sugarcane cultivation is one of the popular agricultural sectors in
Thailand that generates waste from the harvesting or processing process, such as
bagasse which is the part of the trunk where the sugar is extracted, or the sugarcane
leaves that have been cut or burned to make it easy to harvest. Many researchers
have tried to make g¢ood use of the waste from sugarcane, whether it is used as
renewable energy or mixed with other materials to create a new material, it is often
mixed with epoxy resin, which is one of the polymer materials due to its high
formability and mechanical properties. In the engineering application of such
composites, in addition to the basic properties of the material to be considered
another important parameter to be considered is the fracture toughness of the
material. The fracture toughness describes the behavior of materials where
unhomogenized or cracks occur in the material and are subjected to external loads
which events are quite likely to occur with composites. Fracture toughness can be
divided into three modes according to the direction of the load acting on the crack
surface. In the fact, the direction of the load acting on the crack is mostly mixed modes.
In this study, only the fracture toughness caused by mixed mode | and Il was
considered. The fracture toughness can be calculated in several ways such as testing
the actual material and taking the load value obtained into standard equations or
predicting results with general prediction standard equations etc. The fracture
toughness calculation methods mentioned above are all costly methods, whether it
is the cost of materials or the cost of computing equipment, and also require quite

specialized skills in calculations. In recent years, a number of researchers have tried to



use artificial intelligence methods to calculate parameters related to fracture
toughness of materials. The artificial intelligence method is modeling to predict the
results of any problem based on the behavior of the human brain in response to
external stimuli. In this study, an artificial intelligence method was applied to predict
fracture toughness under mixed mode | and Il loading rof epoxy resin reinforced with
sugarcane leaves fiber by comparing it with the fracture criteria. Artificial intelligence
modeling uses three inputs were the length of the sugarcane leaves (mm), the mixing
ratio. (percent by weight), and mixed mode parameters. The results of the prediction
are mode | and mode Il fracture toughness (K, and K). The selected artificial intelligence
algorithms include Artificial neural networks, Generalized regression neural networks,
and Gaussian process regression. The results of the research demonstrated a relatively
higher predictive efficiency of the artificial intelligence method compared to the

fracture criteria that were designed to be used to predict the fracture toughness of

materials.
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