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Figure 5: Effect of loading speed and moisture content on rupture energy.
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Figure 7: Effect of loading speed and moisture content on Modulus of Elasticity.
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Figure 8: Correlation between measured and predicted values of Modulus of Elasticity
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Figure 9: Correlation between measured and predicted values of Modulus of Toughness
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Abstract

Like any other grains, mechanical properties of corn are necessary for designing,
transporting, handling, drying and milling of grains equipment’s. In this study, some
mechanical properties of corn grains, including modulus of elasticity, toughness and
rupture energy of corn Sc704,cultivar were studied under moisture content factor at 4
levels (8,10,12 and 14%. dry basis) and loading speed at 5 levels (3,4,5,6 and 7 mm/min).
A sophisticated intelligentmodel, based on Mamdani fuzzy inference system, was
developed to predict the mechanical properties of corn. The fuzzy model consists of 20
rules.In this investigation, the Mamdani Max-Min inference was used for deducing the
mechanism (composition of fuzzy rules with input); also the center of gravity defuzzifier
method was used for defuzzification (conversion of the final output of the system into a
classic number). The validity of the presented model was achieved by numerical error
criterion  based on  empirical data. The  predictionresults  ofmodels
usingfuzzyvalueswithmeasured valuesshoweda close. Predicted results using fuzzy
model, showed very close values with measured values. So that, the relative mean error of
the predicted and measured values using the fuzzy model for modulus of elasticity,
toughness and rupture’s energy, were 5.2, 7.8 and 4.6% respectively. The comparison
between the fuzzy model and regression model showed that the mean relative error in
regression model is greater than the FIS model.
Key words: Coefficient of elasticity, Toughness, Rupture energy, Corn, Fuzzy Inference

System
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