5283 2)(1992), Al 89 A 13
Journal of KSLE(1992) Vol. 8, No. 1, pp.30~37

AHo| @S

ARE* -
QAR FHAAEG 7A T, AN ) AT

Bt 67

QX Z**

A Study on the Lubrication Characteristics of Liquid Crystals

Youn-Chul Rhim* and Jee-Hong Min**

*Dept. of Mechanical Engineering, Yonsei Univ.
**Dept. of Mechanical Engineering, Graduate School, Yonsei Univ.

Abstract—The displacement and pressure field of liquid crystals are analyzed numerically and
compared with classical Reynolds theory. A plane slider bearing is employed as a simple example
considering elasticity, permeability and splay effect which are the inherent characteristics of layered
liquid crystals. Due to the geometric constraint of thin wedge and the strong anchoring behavior
of the liquid crystals dislocations are inevitable. A finite element method is used to solve five
coupled nonlinear equations. The load characteristics based on the pressure distribution along
the gap shows that the liquid crystals can carry large load compared to the conventional lubricants.
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Fig. 2. Mathematical model of thin wedge filled with
Smectic A liquid crystals.
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Fig. 3. (a) Layer displacement for liquid crystals with
4 edge dislocation when N=0.1 M=1.0.

(b) Layer displacement for liquid crystal with 16 edge
dislocation when N=0.1 M=1.0.
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Fig. 4. Variation of bearing load with respect to the
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Table 2. Bearing load and friction force based on the
hydrodynamic lubrication theory

hy Bearing load W Friction force F
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Fig. 6. Variation of bearing load with respect to the
elastic coefficient M when N=0.1, K=6.25E-16, hl1=
0.8.
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Fig. 8. Variation of bearing load with respect to the
splay coefficient K when N=0.1, M=1.0, h1=0.8.
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