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Abstract

It is imperative to accurately estimate the final performance of composite parts during the initial
design phase of the manufacturing process. In generating sustainable bio composites with superior
mechanical properties such as tensile strength, the combination of fillers and plasticizers, as well as
their concentration in the mixture, are always deemed crucial. In order to reduce the number of
experimental runs and their associated costs and timescales, statistical optimization of the core design
elements has become increasingly important. The filler and plasticizer concentrations of extruded bio
composites were adjusted in this study utilizing both statistical (analysis of variance (ANOVA) and
response surface methodology (RSM)) and machine learning (Multilayer Perceptron (MLP))
approaches. Initial ANOVA results indicated that lignin, epoxidized palm oil (EPO), and their respective
combinations were the most influential factors in enhancing the durability of lignin/polylactic acid
(PLA) bio composites. In this work, RSM and MLP were used to model and predict the data in order to
maximize the various solutions and establish the nonlinear relationship between theconcentration of
lignin and EPO. © 2023, The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd.
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