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ABSTRACT : How the characteristics and stability of the rubbing-induced alignment of nematic liquid crystals
(LCs) relate to the interfacial characteristics of LC-polyimide has been studied. The characteristics of the LC
alignment (such as the LC texture, the pretilt angle, and the anchoring energy) and their thermal stability have
been investigated for 5 polyimides synthesized for this work. The work showed that the rubbed polyimide
alignment layer induces the strong LC anchoring and that the characteristics and stability of LC alignment are
determined by the short-ranged interactions between LC and polyimide molecules at the alignment layer surface.
The increased flexibility of the polyimide accelerates thermal imidization, increases the pretilt angle, and
improves the alignment stability. It also turned out that fluorination of the polyimide tends to deteriorate the
alignment uniformity and stability. No distinct differences in the alignment characteristics were shown for the
aromatic- and alicyclic-dianhydride polyimides.
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Figure 1. Chemical structures of polyimides used in this
study.
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Table 1. Physical Properties of Liquid Crystals Used in
This Study

nematic
€ €, R, R, 2 range (oc)
E7 19.6 5.1 17500 15231  9.0pN -10~60
MLC
6628 10.8 34 1.5646 14766 5.1pN -40~87

Table 2. Degree of Imidization of Polyimides with
respect to Curing Temperature

curing condition Pl P12 P13 P4 PI5
150 C/1h 17.0% 151% 334% 376% 85%
180 C/1h 509% 43.6% 727% 605% 44.3%
210 C/1h 786% 67.0% 920% 923% 744%
230 C/1h 88.1% 813% 96.8% 96.8% 864%
250 C/lh 94.1% 88.3% 100%  100%  93.2%
300 C/lh 100%  100%  984% 97.9%  100%
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Table 3. Hardness and Modulus of Polyimides Cured at
250 C/1h

PIl P2 PR3 Pl4 P15

hardness (GPa) 0281002 0321002 030003 0252002 047%0.02

Modulus (GPa) 5481033 44310.14 5061042 4717033 5714033

Table 4. Surface Energy of Polyimides Cured at 250 C/1h

static contact angle surface

distilled water diiodomethane (t;lll;r/gn{)
Pl 63.5 213 51.7
PI2 70.6 345 454
PI3 722 344 449
P14 110.0 61.6 28.7
PI5 60.8 20.8 529
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Figure 4. LC textures of TN cells observed by a polarizing
microscope: (a) uniform domain, (b) reverse-twist domain, and (c)
multi-domains
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Table 6. LC Alignment and Texture of TN Cells before
and after Thermal Annealing
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