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Numerical Simulation Analysis of Screw Based on
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Abstract ; The purpose of this paper is to study the force of the screw pushing aggregate in the
multi-screw dispenser,and to give the screw optimization advice for the problem that the screw is
easy to damage and wear. The research method is based on the discrete element-finite element
( DEM-FEM ) multiphysics coupling theory to establish a theoretical model of screw conveying
materials ,and numerically analyze the interaction force between concrete aggregate and screw. The
result of the study is to prove the accuracy of the numerical model by comparing the simulation
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and experimental results of the screw rotation torque; When the screw pushes the material, the
maximum position of the equivalent stress is in the welding area of the screw blade and the screw
shaft; when the multi-screw pushes the material at the same time , the equivalent stress of the screw
in the middle position is higher than on sides;For a single screw ,the surface of the screw blade is
subjected to the largest force at 40 ~80 mm in the axial direction,the force at the 100 ~ 140 mm is
the smallest,and the outer ring is subjected to a large force in the radial direction. The research
conclusion is that the increase of the inner diameter of the screw blade or the change to a
trapezoidal section can reduce the effect of stress concentration at the weld; Replacing the wear-
resistant material or appropriately increasing the thickness of the outer ring of the blade can
improve the life of the screw; Screw in the middle position of the conveyor using high-strength
wear-resistant materials can improve life.
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Fig.1 3D model of multi-screw conveyor
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Fig.2 Particle force diagram
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Fig.3 Screw blade force diagram
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Fig. 4 The experimental device of multi-screw

conveyor
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Fig. 6 The particle’ s force distribution of the

axial position of the screw blade
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