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Using of Adaptive Neuro Fuzzy Inference System
(ANFIS) for prediction the mechanical properties of
CK45 hardness in hot rolling process

Abstract: Rolling is one of the most important manufacturing processes which can
simultaneously effect on the mechanical properties of the steels. This is because of
rolling effect on the grain size of the steel which in turn can change the mechanical
properties. The aim of this research is to predict the ultimate strength of CK45 steel
based on the rolling parameters which can decrease the operation costs and processing
time of the rolling process. For conducting the research, the hot rolling operation and
quenching in two different environments was carried out on CK45 steel. The samples
were rolled under the same reduction percentage and in three temperatures and three
rotational speeds of work-rolls. They were then quickly cooled down in room
atmosphere and cold water and the ultimate strengths were measured by tensile testing
machine. A prediction model was then designed using of an adaptive neuro fuzzy
system based on the input parameters including rolling temperature and rotational
speeds of the rollers in MATLAB program. The temperature and the rotational speeds
were considered as the inputs and the measured ultimate strengths in two air and water
environments were considered as the output of the ANFIS model. Comparing the
measured and predicted results showed that the ANFIS model can predict the results
with high accuracy.
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