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Structural Design and Optimization of Mixer for Polyurethane Foam Machine Based on ANSYS
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Abstract : Aiming at the problems that the raw material agitator of the polyurethane foaming machine is bulky, which causes
waste of power and materials, and leads to low mixing efficiency, the structural lightweight design of the agitator in the polyurethane
material tank was carried out by using the response surface analysis method. A four-leaf open-type turbine agitator with straight
blades was designed, with its agitating shaft and agitating blades as the main research objects. First, importing the geometric struc-
ture established by UG NX into ANSYS to perform finite element static analysis on both. According to the actual working condi-
tions of the agitator, after applying force and load respectively, the deformation diagram and equivalent stress diagram were obtained
by solving. Secondly, the response surface analysis of the blade was carried out on the basis of the static analysis. The optimization
goal was to minimize the mass, the thickness and width of the blade were the design variables, and the stress and deformation of the
blade under the corresponding force and load conditions were the constraint conditions. Finally, the optimal structural size scheme
with the minimum mass and satisfying the stress and strain conditions was obtained. In order to avoid the resonance of the stirring
shaft, the modal analysis of the stirring shaft was carried out to obtain the first six order vibration shapes and natural frequencies.
The final simulation results show that the mass of the blade is reduced to 31% of the original, and the maximum deformation is only
0.035 mm, and the maximum equivalent stress is 7.52 MPa. It is proved that the light-weight design of the structure of the stirring
shaft and blades by using the response surface analysis method can meet the strength requirements.

Keywords : polyurethane ; mixing shaft ; mixing blade ; finite element analysis ; sponse surface analysis
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