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Abstract: In order to explore the prediction method for the thermodynamic properties of Al/Fe,O; aluminum thermite,
genetic algorithm was used to optimize the initial weights and thresholds of BP neural network. HSC Chemistry software was
used to calculate the Gibbs free energy and reaction enthalpy change of Al/Fe,O; at different temperatures and ratios. Based on
this, a prediction model for the combustion thermodynamic properties of Al/Fe,O; aluminum thermite was established using
genetic BP neural network. 124 sets of training set sample data and 31 sets of prediction set sample data for Gibbs free energy and
chemical reaction enthalpy change of Al/Fe,O; were obtained, and the model error was calculated. The results show that the root
mean square errors (RMSE) of the Gibbs free energy and reaction enthalpy change predicted by the model for Al/Fe,O; are 0.499
1 and 0.702 7, respectively, with mean absolute errors (MAE) of 0.533 2 and 0.441 1, and determination coefficients R* of 0.982 7
and 0.988 5, respectively; Genetic BP neural network can be used for predicting the thermodynamic properties of Al/Fe,O;
aluminum thermite.
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