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Fig. | The computational model
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Fig. 2 The 3D map of liquid crystal backflow effect under the continuous square wave!®!
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Numerical Calculation of Liquid Crystal Cells With
Free-State Upper Plates Based on the Liquid
Crystalline Backflow Effects

WANG An-biao, TIAN Yong, LIU Chun-bo, CUI Fan
(School of Mechanical and Electrical Engineering, Henan University
of Technology, Zhengzhou 450001, P.R.China)

Abstract: Based on the Leslie-Ericksen theory for small molecule liquid crystals, a calculation
model was established for liquid crystal cells with free-state upper plates. Under the specified
initial boundary conditions, the 2nd-order Runge-Kutta method and the central difference meth-
od were applied to conduct spatial-temporal discretization of the equation set. Additionally, a
calculation program was compiled on MATLAB. Then, the calculation parameters were adjusted
to obtain the influences of the liquid crystal cell thickness and the electric field parameters im-
posed at 2 ends of the cell on the liquid crystalline backflow. The results indicate that, the size
of the liquid crystal director alternates with the alternation of the electric field imposed on the
upper and lower plates of the liquid crystal cell. With the increment of the cell thickness, the
displacement of the upper plate within a period also increases. The duty ratio of the electric
field imposed at 2 ends of the cell has little impact on the upper plate speed, but has large influ-
ence on the occurring time point of the maximal upper plate speed. Compared with the experi-
mental data, the calculated displacement values of the upper plate of the liquid crystal cell are

of the same orders, and the movement loci are in good agreement.

Key words: liquid crystalline backflow effect; Leslie-Ericksen theory; liquid crystal cell
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