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Fig.1 View of the extrusion process
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Table 1  Pressure loss calculation parameters
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Table 2 Screw parameters

FEHS  D/mm W/ mm L/mm e/mm H/mm

1 11.2 15 112 3 2
2 11.2 10 112 3 2
3 11.2 7 112 3 2
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Fig.3  Theoretical calculation of the pressure with
different pitch screws
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Fig.4 Flow field pressure distribution with

different pitch screws
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Fig.5 Pitch pressure cloud diagrams with

different pitch screws
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Fig.7 Comparison of shear rates of the pitch change with

different pitch screws in the Z-axis direction
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Influence of the screw structure on the flow field distribution in
molten metal extrusion molding

YU TianYi' CAO Zeng® XU HongBing’* ZHANG Bing'"

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Southwest Institute of Physics for Nuclear Industry, Chengdu 610041, China)

Abstract; Based on the infinitely large plate model, the pressure formula for an extrusion process is derived, and
the flow field distribution for a single screw in the extrusion of molten metal is studied. The extrusion process is sim-
ulated using the POLYFLOW module in ANSYS by comparing the pressure value of the pressure loss calculation and
the pressure building capacity of the single screw. This uses mesh superposition technology to simulate the extrusion
pressure of metallic tin in the molten state, and ignores three-dimensional calculations of the influence of inertia and
gravity , allowing the design of the screw to be optimized. It is found that varying the barrel clearance and pitch re-
duction of the extruder can increase the material conveying capacity of the screw element, and it is not necessary to
have a complete solid plug section in the extrusion process because of the ultra-high fluidity of metal. Through theo-
retical analysis, the optimal screw design parameters are obtained. The feasibility of the equipment is verified by
experiment, and it is shown that the small single screw extruder can afford continuous uniform extrusion of metallic
tin.

Key words: metal; melt extrusion; single screw; flow field distribution
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