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The microstructure of metals and alloys directly influences the
strength and mechanical properties of the material and plastic defor-
mation processes [1]. This paper presents the creation of a dataset
from the results of numerical simulation and experiment. The first
part of the data was obtained using cellular automata [2] and contin-
uum modeling. The second part was obtained from microstructure
images of deformed pure aluminum and copper samples.

The resulting dataset was used to train a machine learning emulator
for the microstructure evolution process in metals. The emulator
consists of convolutional and recurrent layers. To compare the
performance of different machine learning emulator architectures,
dimensionality reduction methods (UMAP [3]) were used instead of
convolutional neural network layers for processing the input data.
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