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Line Defects : Disclinations
n =cos; n =sinh; n =0
2f=K(Vo) =>vie=0

8=Sa+c; S=1%1/2+]
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Linear Stability Analysis of Splay-Bend Walls

R—V - | In plane Perturbation : w(x,z0 Out-of-plane Perturbation : £ (x,z,t)

-Non-singular 2D defects A b, R

Orienting field : H ( magnetic or extensional flow) Solution to Autonomous PDE &= exp(st) ¢ (x.z)

2f = K((V.n) +(Vxn)')- 7 (Hn)
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Configurational Forces
Forces acting on defects =Peach-Koehler Force

F =§<.le - ﬁ{— pl- %.(Vn)’ sz

Elastic S‘\'reis"-ens or
(a) Line-Line Force

(b) Loop Tension

@ T( force!length) = K [ 7D
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(¢) Line-Wall Interaction
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Review of experimental situations

Arced patterns in plants

Stone cell of a pear
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Carbonaceous Mesophases:
Anistropic Visco-Elastic Textured
Materials
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Figure  Schematic model of the casbonaceous mesophase, @ discolic nematic
liquid crystal. From Zimmer and White," reprinted with permission from Academic
Press.

——» Mesophase Pitches
n: Director/orientation
S: Degree of alignment

Figure Structure of the “average® molecule, CyHy in a petroleum-derived pitch
(Dickinson, ref. 38).

Mesophase Pitches

*Anisotropic, Visco-elastic Materials
*To manufacture Mesophase Carbon Fibers

Petroleum Pitches —» | Polymerization

Figure Mass spectrogram of a petroleum-derived pitch (Lewis, ref. 39).




PHASE REVERSAL:
ISOTROPIC SPMERES IN MESOPHASE

CRYSTALLINE PHASE

Mesophase develo

pment and phase reversal during thermal treatment of a
pitch.
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__________

= TaBLE |
INFERACTIONS BETWEEN WEDGE DISCLINATIONS
S=+1 + S==-4% = S=+%
S==1 + S=4h 2 S=-W
S=+%h + §==4% = 0
S=+1 + S§=-=1 2 0
S=+h + S=+h 2 S=+4 G
S§=-¥ + S=-% = §=-|

Limmer 4 Wi te
Adv. LC , 1832

Fig. 25. Configuration of § = +¥ wedge disclinat
—% and § = +1 wedge disclinations, by optical

vitiie

ion (corotating node), along with § =
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SPINLINE FOR MESOPHASE PITCH
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© Omm

Edie, Clemson University

- (®)
Ref, Peebles LH, Carbon Fibers Formation Structures

and Properties, CRC Press, 1994

(c) (a)

Ref. Robinson K. E. and Edie D. D., 1996, Carbon, 34(1), 13.
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FORMATION OF RIBBON RADIAL
GEOMETRIC EFFECT
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Robinson K. E. and Edie D. D., 1996, Carbon, 34(1), 13.
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FORMATION OF RIBBON LINE
PLANAR EXTENSIONAL FLOW

De=0.03

Il

L;lfi
$4L1 13

H “Wlm,=

]
v
seda i

Edie, Carbon 34, 96

Simulation of Flow-Induced
Textural Transformations

(I) Isotropic ---> Nematic Phase
Transition:

(b) defect nucleation and coarsening
(b) effect of shear on nucleatlon and
coarsening

(IT) Defect Nucleation Mechanisms
under shear

(c) surface nucleation
(d) bulk nucleation
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Formation of Splay-Bend Inversion Wall
Assume:

Q=5 (an=1/3),Ly=0, 8Q/&* = 0:n(y*) = (cost ,sind ,0),

|

planar elongational flow:

c o o
- D B

-1
A=¢A; A=]|0
0

Torque Balance Equation:

%1— E sin@cosd = 0;
7.6R] 218, 5 .
E = - **@’{% S -7‘"’}; K=(L,+2L,)s?

w3

Inversion Wall Thickness: d* = = ¥
E




