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Fig. 1 3D model of 6 MW wind turbine mainframe
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Fig. 3 Casting process design model of 6 MW wind turbine mainframe
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Fig. 4 Density variation of QT400-18L with temperature
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Fig. 6 Heat transfer coefficient between ductile iron and molding sand
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Fig. 7 Numerical simulation results of mold filling processes for the mainframe casting
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Fig. 8 Numerical simulation results of solid fraction variations for the mainframe casting
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Fig. 9 Prediction of shrinkage porosities and cavities in the maiframe
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Fig. 11 Numerical simulation results of solid fractions at different times after casting process optimization of the mainframe
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Fig. 12 Numerical simulation results of shrinkage porosities and
cavities after casting process optimization of the mainframe
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Numerical Simulation and Optimization of the Casting Process for a 6 MW
Large-Scale Wind Turbine Main Frame
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(1. School of Materials Science and Engineering, Shanghai University of Engineering Science, Shanghai 201620, China; 2. School of Materials
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Abstract:

Taking the mainframe of a 6 MW large-scale wind turbine generator as research object, and utilizing the
ProCAST finite element analysis software to carry out numerical simulation, the potential shrinkage porosity
and cavity locations in the casting were successfully predicted, and based on this, the casting process was
optimized. After practical production verification at the factory, manufactured the mainframe casting products
met the delivery requirements. This research provided an effective method for optimizing the casting
process and predicting defects in large-scale wind turbine ductile iron castings, and contributed to resource
conservation and quality assurance in industrial production.
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wind turbine mainframe; nodular cast iron component; casting process optimization; numerical simulation
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