This article was downloaded by: [Tomsk State University of Control Systems and Radio]
On: 19 February 2013, At: 10:33

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Crystals and Liquid Crystals
Incorporating Nonlinear Optics

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl17

Reliable Methods for Alignment of LC

Polymer

L. Bata®, A. Jakli *, J. Szabon 2, A. Vajda ® & J. Lindau °

% Central Research Institute for Physics, H-1525, Budapest, 114,
i P.O.B. 49., Hungary

® Martin-Luther University, Halle, GDR
Version of record first published: 22 Sep 2006.

To cite this article: L. Bata , A. J&kli , J. Szabon , A. Vajda & J. Lindau (1990): Reliable Methods
for Alignment of LC Polymer, Molecular Crystals and Liquid Crystals Incorporating Nonlinear
Optics, 193:1, 205-209

To link to this article: http://dx.doi.org/10.1080/00268949008031827

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-
conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae, and drug doses should be independently
verified with primary sources. The publisher shall not be liable for any loss, actions,
claims, proceedings, demand, or costs or damages whatsoever or howsoever caused
arising directly or indirectly in connection with or arising out of the use of this material.



http://www.tandfonline.com/loi/gmcl17
http://dx.doi.org/10.1080/00268949008031827
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 10:33 19 February 2013

Mol. Cryst. Lig. Cryst. 1990, Vol. 193, pp. 205-209
Reprints available directly from the publisher
Photocopying permitted by license only

© 1990 Gordon and Breach Science Publishers S.A.
Printed in the United States of America

RELIABLE METHODS FOR ALIGNMENT OF LC POLYMER

L.BATA, A.JAKLI, J.SZABON, A.VAJDA
Central Research Institute for Physics
H-1525 Budapest 114, P.0.B.49. Hungary

J.LINDAU
Martin-Luther University, Halle. GDR

Abstract Magnetic field and alternating shear were used to
align a LC polymer.

Similarly to low molar weight liquid crystals, the alignment of
polymeric ligquid crystals is very important for the physical
investigations. For the possible practical applications it is
necessary to obtain uniformly aligned samples as well.

Large part of substances tend to align themselves homeotropi-
cally /the optical axis is parallel to the plate normal/ when
making from them thin polymeric LC film /a couple of ten microns/
and cooling the sample from isotropic to LC.

It is a hard task however to obtain homogeneous planar align-
ment /the optical axis is parallel to the bounding plates./ Some-
times surface treatments combined with the application of electric
fields, such as polyimide coating with rubbing, parallel direction,
and application of electric fields lead to appropriate planar
alignment.l
The application of large magnetic fields also may lead to good
enough planar alignments.

Similarly, the application of shear and elongational flows may be
effective. 7’
During these latter treatments the alignment was obtained by time-
-constant shear and elongational flows.

Based on low molar weight liquid crystal experiencess’6’7
we tried to induce planar aligmment by alternating shear and

large magnetic fields applying them at different temperatures.
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In this short communication we summarise breafly our investigations
regarding these methods.

For investigations the following material was used:
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During alternating shear investigations the sample was ireated
by the same set-up which was used in low molar weight alignments7,
thus the alternating shear was ensured connecting one of the plate
to the membrane of an electrically excited loudspeaker /the other
plate was fixed/.
The best alignments were abtained when the shear amplitudes were
about 5-10 times larger than the sample thickness and the shear

frequencies were less than 2-3 Hz.
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As a general tendency it was observed that closer to the
isotropic phase the obtained aligmment is better. /It is in agree-
ment with the conclusions 0f7. / We also observed that after the
induced homeotropic - planar transition, letting the sample to rest,
it relaxed again to the homeotropic state. This relaxation time
however increased very much as the temperature decreased. However
cooling the sample rapidly to its glassy phase /in several minutes/
the planar alignment remained stable.

The above mentioned results are represented in Fig.l where
the homeotropic alignment is shown /the sample is seen between
crossed nicols/ as it is established letting the sample to cool
from the isotropic phase without any external treatments.

In Fig.2 the planar alignment can be seen after several
minutes alternating shear treatments /T:54DC, d=15 /um/. The
visible defects indicate the shear direction. /Their long axes

point to the direction of the vibration/.

See Color Plate VI See Color Plate VII

FIGURE 1. Photomicrograph FIGURE 2. Photomicrograph,
obtained without any when the alignment was made
treatments. by alternmating shear.

The arrow denotes the direc-
tion of shear.
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See Color Plate VIII

FIGURE 3. Photomicrographs observed when the orientations
were made by magnetic field.
a.) Hu to the plate. b.) H1 to the plate.

We also studied the effect of magnetic fields on the alignment.
According to the low molar weight experiencesé’7 it was found,
that the magnetic field is the most effective applying it at near
to the isotropic - liguid crystal phase transition temperature.

If the magnetic field is parallel to the bounding plate the
induced alignment is planar, while if it is perpendicular to it
the homeotropic alignment is favoured.

The effect of a H=75 kOe magnetic field applying at 7=90°C
during 10 minutes is represented in Fig.3

In Fig.3a the magnetic field is parallel to the bounding
plate /its direction is indicated by an arrow/, and in Fig.3b
the magnetic field is perpendicular to the bounding plate.

SUMMARY

Anything which causes shear or elongational flows in the direction
of bounding plates is applicable for planar alignments /main
chains lay in the flow direction/.

Magnetic fields are more effective keeping the sample
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/plate n H/ close to the isotropic - N phase transition tempera-
ture.

Surfaces induce realignment to homeotropic one at high temper-
atures /e.g. at 7=90°C back to homeotropic in several seconds/.
By quick cooling to SC phase or glassy state - the planar align-
ment remains.
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