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Fig.5 The interaction between factors affecting the mean extrusion velocity V at the exit section
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Optimization of the flow field of an L-shaped wide extruder
head by response surface methodology

GUO Chao JIAO DongMei *

(School of Mechanical and Electrical Engineering, Qingdao University of Science and Technology, Qingdao 266000, China)

Abstract; An appropriate choice of the structure and process parameters of the nose is an important step in the effi-
cient production of high quality wide films. In order to solve this problem, a multi-objective optimization analysis
method of the nose flow field has been proposed based on numerical simulation technology and the response surface
method. Taking the mean and standard deviation of the extrusion velocity of the exit section of the nose as the ob-
jective function, the influence of various parameters on the stability of the three-dimensional non-isothermal extru-
sion flow of the nose in the production process has been studied. Based on Fluent simulation results, the parameters
having a significant influence on the objective function were identified by single factor tests, and the Box-Behnken
method was then used to design the test. The interaction between the significant parameters was analyzed, and the
regression equation between the objective function and each parameter was established and verified. The results
show that the deviation between the predicted value of the regression equation and the simulated value from Fluent
is within the allowable range. Satisfaction multi-objective optimization of the nose structure and the optimal design
point process was obtained using the Fluent simulation test for the optimal design point. Using the exit section ex-
trusion speed standard deviation as the criterion of extrusion quality uniformity, the original parameter simulation of
plant production efficiency ( given by the average of exit speed characterization) increased by 13.2% . The results
show that Fluent simulation combined with Box-Behnken experimental design and the response surface method can
be used to analyze the flow field of L-shaped wide-width extruder head and provide guidlines for its use in industrial
production.

Key words: L-shaped wide-width extruder head; extrusion stability ; response surface method ; regression equation
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