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Rheological Response of Materials

Viscoelastic Solid

Viscoelastic Liguid
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HTH-C10 Strain Sweep 1 rad/s 240 °C
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Orowan Equation in Smectic (or Lamellar) Phases
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Orowan Equation in Nematic Phases
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Rheology of region I flow in a lyotropic liquid-crystal -
polymer: The effects of defect texture
Lynn Walker and Norman Wagner™

Department of Chemical Engineering, University of Delaware,
Newark, Delaware 19716
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FIG. 4. Sicady-state flow curves of 60 wt % HPC-E in water solutions prepared from two different polymer
lots. The power-law slopes (stress vs shear rate) in region I are 0.49 (lot 8195) and 0.44 (lot 7590). Although
region [ is shifted the muin aspects of the flow curves are insensitive to changes in polymer characteristics.
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Rheology of region I flow in a lyotropic liquid-crystal
polymer: The effects of defect texture

® 1994 by The Society of Rheology, Inc.

Lynn Walker and Norman Wagner*! 1. Rheol. 38(5), Sepiember/Ociober 1994 1525
Depertment of Chemical Engineering, University of Delaware,

Newark, Delaware 19716
s e Lot 7580
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FIG. 4, Sweady-ttate fiow curves of 60 wt % HPC-E in waler solutions prepared from two differem polymer

lots. The power-law slopes (stress vs shear raie) in region 1 are 0.49 {lot §195) and 0.44 (ot 7590). Alhough
region 1 is shified the main aspects of the flow curves are insensitive fo chinges in polymer characteristics.

Rheol Acta 34:137 146 (1995) - - e
2 Steinkoplf Verlag 1595

Stefano Guido Phase separation effects in the rheology
T of aqueous solutions
of hydroxypropylcellulose
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Macromalecules 1997, 30, 508-514

In Situ Analysis of the Defect Texture in Liquid Crystal Polymer
Solutions under Shear

Lynn M. Walker,! Willlam A. Kernick III, and Nerman J. Wagner*

Colburn Laboratory, Department of Chemical Enginesring University of Delaware.
Newark, Delaware 19716

Received April 19, 1996; Revised Manuseript Received August 15, 1905°

ABSTRACT: A combination of two in situ small-angle scattering techniques are employed to compare
the texture and molecular order in Mowing LCPs that exhibit constant viscosities (region IT) and shear
thinning (region I) at low shear rates. The microstructure is characterized by an overall molecular
orlentation Sy, & texture carrelation length &, and an aspect ratio 2. Results indicate that in region |
the texture has a high density of defects and a low overall molecular order, with shear primarily acting
to distort the texture. In region II the texture is distorted in the shear direction and the overall molecular
orientation is higher, while the primary influence of shear Is ro refine texture size. The critical Ericksen
stress balance is also tested experimentally.

T TITIIH'I ' T llIll[I T T l|1lul 1
10‘ b 0 5
3 ' 3
i /4 ]
~~ .\‘_‘\‘
5
W T—— - E
[l O 25w1% PBLO/m-cresol ]
[| @ 37w% PBLG/m-cresol ]
@  40w1% PBLG/m-cresol
"l w 60wt% HPC-EAvater 9
10'1 (" 1 lllllll 1 1 1 rlllll 1 1 1 lllji} L

103 102 10t 10°
7 (")
Figure 7. Correlation lengths a. determined from F-SALS
patterns for solutions that exhibit region I (filled) at low shear

rates and those that exhibit only region II (open) at low shear
rates.
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Macromol. Chem. Phys. 199, 471483 (15%98)
Feature Article

Molecular orientation and rheology in sheared lyotropic liquid
crystalline polymers

Wesley R. Burghardt

Department of Chemical Engineering. Northwestern University, Evanston. IL 60208, USA:

1

- (0°,90°)/1, 0.1%

0.01 - o 1
0.01 0.1 1
Shear Rate (1/s)

Fig. 6. Light intensity measured between crossed polarizers
oriented perpendicular and parallel to the flow direction, as a
function of steady shear rate for a 13.5 wt.-% solution of PBDG
(M = 298000) in m-cresol. Lines are drawn according to the for-
mula C~932, with values of C proportional to the sample thick-
nesses used: 1.94 mm (A), 0.94 mm (e) and 0.54 mm (w)
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