An Optimization Study of Casting Processes Via Taguchi Methods
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ABSTRACT
Casting is one of the methods to obtain blank casts for mechanical products. It is best described as the foundation of the mechanical
industry, as well as the entire industrial world. It is widely applied in industries including the essential goods industry, medical
equipment, transportation vehicles, mechanical industry and even high precision defense industry in aerospace technology, all
requiring the production of relevant parts and accessories by casting molds. If any severe defect occurs during the process of casting,
manual soldering patch repair is often required. When the defect is too severe to repair, the entire cast is then ruined which causes an
extremely high cost of waste and also affects products’ quality. This study used Taguchi parameter design method to identify the
best parameter set that affects the output in the casting process. This parameter set can be used as the operation standard in
production to improve the quality of casting process so as to further shorten delivery time, lower production costs and raise products
' quality. The experiment results showed: the best parameter set for the production process included casting temperature 1700
O ~17200 , fineness of silica sand 55-65, clay soil 53kg, and a proportion of 1:2:1 for vertical sprue, horizontal runner and mold
gate. As confirmed in the experiment, the minor defect rate increased from 45% before improvement to 85%; and minor defect rate
together with normal defect rate increased from 80% to 95%. These results were relatively in accordance with the prediction.
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