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Optimization design of the lithium hydroxide powder screw

conveyor based on the discrete element method
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Abstract: For the problems of unstable and uneven conveying of lithium hydroxide powder on the
screw conveyor, we optimized the design of lithium hydroxide powder screw conveyors using the discrete
element method (DEM). Firstly, the simulation model of lithium hydroxide powder screw conveyors was
built based on the discrete element method (DEM). Secondly, a three-factor, three-level Box-Behnken
orthogonal test was designed with the spiral shaft diameter, pitch and rotational speed as the test factors,
and the mean mass flow rate and coefficient of variation of transport stability as the evaluation indexes.
Finally, the influence of each test factor on the conveying stability was analyzed, and the parameter
optimization and optimal design of the discharge screw were carried out. The test results show that the
three most influential factors for the conveying stability of lithium hydroxide powder screw conveyors are

rotational speed, pitch, and screw shaft diameter in turn. With the average mass flow rate of 333 g/s as
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the design goal. when the spiral shaft diameter is 26 mm, the pitch is 75 mm and the speed is 108 r/min

for the parameter combination, the minimum conveying stability coefficient of variation of 20.65% is

obtained. However, the transport stability requirements are not met. To further improve the conveying

stability, based on the combination of the above parameters, the screw at the discharge position is designed

without spiral blades. Simulation tests show that the coefficient of variation of transport stability is 8. 96%, which

meets the requirement that the coefficient of variation of transport stability is less than 10%. This study can

provide some reference for the optimized design of lithium hydroxide powder screw conveyors.

Key words: lithium hydroxide powder; screw conveyor; discrete element method (DEM); Box-

Behnken orthogonal test; transport stability
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