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Abstract

Background and Objectives: In the process of ductile iron casting, predicting the mechanical
properties of a cast sample from its compositions prior to pouring has been envisioned as a
guideline for precision manufacturing and cost savings. Artificial intelligence holds potential
for predicting the properties of ductile iron based on its chemical compositions. Thus, the
present study tested the feasibility of using artificial intelligence to predict the tensile strength
of ductile iron by using both multi-linear regression and multi-layer perceptron algorithms.
Methodology: In predicting the tensile strength from chemical compositions of ductile iron,
a dataset comprising of six chemical compositions, i.e., carbon, silicon, manganese, sulfur,
magnesium and copper, along with tensile strength data from various publications, were
used. The datasets consisted of a total of 55 samples.

Main Results: The number of training datasets had an impact on the accuracy of predictions
generated by both Al models. As per the results provided by the multi-linear regression
algorithm, the carbon and silicon contents as well as the manganese, copper and silicon
contents were significantly related to the tensile strength values. Use of the multi-layer
perceptron model with appropriate parameters yielded better predictions when compared
to the use of the multi-linear regression model.

Conclusions: Application of artificial intelligence to predict the tensile strength of ductile
iron holds significant feasibility.

Practical Application: Based on the results, which indicate that artificial intellicence can be

used to predict the tensile strength of ductile iron prior to casting, the artificial intelligence
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model exhibits potential to expand to the prediction of properties of ductile iron in the
casting industry.

Keywords: Artificial Intelligent, Ductile Iron, Prediction, Tensile Strength
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Table 2 Multi-layer perceptron parameters used in the study

Parameters Values

Teaching data/Total data ratio 0.8
Maximum cycles for simulation 100,000
Error tolerance 0.0001
Activation function for the hidden layer relu
The solver for weight optimization adam
Number of hidden layer neurons 100
Number of input layer neurons () 7
Number of output layer neurons (O) 1

50

45 i Mult-Tinear regression

Mean Absolute Error
[ ]
W

S Multi-layer perceptron regressor

Train-test split ratio

Figure 5 Mean Absolute Error obtained with Multi-linear regression and Multi-layer

perceptron algorithms
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