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Structural Design and Simulation Analysis of Powder Compact Pitch Screw

WANG Zhen-min, LI Yong-xiang, XU Xue-meng

(School of Electromechanical Engineering, Henan University of Technology, Zhengzhou 450001, China)

ABSTRACT: The work aims to design a variable pitch screw to achieve the purpose of compacting powder and improv-
ing screw conveying efficiency to solve the insufficient material compactness and low packaging machine efficiency
caused by the powder material containing gas during the screw conveying of powder. The gas volume method was used to
determine the compacted density of the powder material. From the density and flow relationship during the screw con-
veying of the powder, the minimum pitch to reach the compacted density at a certain speed and the diameter of the
screw blade was calculated. When the conveying length was determined, the design parameters of the variable pitch
screw of the compact segment were calculated using the principle of equal-difference design. And three-dimensional
modeling and simulation analysis were performed to optimize the designed screw. A three-stage variable-pitch screw
was designed. Compared with the constant pitch screw, the material density increased by 6.541% and the screw con-
veying mass flow increased by 2.475%. The feasibility of using variable pitch to achieve compact powder is verified,
and the screw conveying efficiency is improved. It provides a reference for the method of powder degassing during
screw conveying.
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Tab.1 Relationship between material types and comprehensive characteristic coefficients
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Fig.1 Compaction density measurement experiment
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Tab.2 Settings of simulation parameter
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