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Study of Drive Mechanism of Reciprocating Motion and Mixing Performance of Reciprocating Single

Screw Pin-Barrel Extruder
Liu Qiannan, Bi Chao
(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract : The transmission mechanisms of several different drive systems of reciprocating single screw pin-barrel extruder

were compared. The screw elements which corresponded to the drive systems were designed based on the transmission mechanisms.

The flow and mixing characters of the screw elements were studied by using a Polyflow finite element package. The pressure

distribution, shear stress distribution, residence time and maximum shear stress which the materials experienced during the

processing were analyzed. The results show that the shear stress, temperature rise and pressure gradient are slower under swinging

drive than that under gear train drive. However the screw can reciprocate repeatedly while rotating once under gear train drive and

the mechanical structure of gear train drive is more reliable than that of swinging drive.

Keywords : reciprocating single screw pin-barrel extruder ; drive system ; reciprocating motion ; mixing performance ; swing

box ; gear train
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