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Fig. 1. Temperature dependence of inverse peak
scattering intensity, I(q*)~!, for isotropic la-
mellar sample PE-PEE-8H. A mean field to
non-mean field transition is indicated by a
departure from linearity at 210C in I(g*) ™"
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LCOTS] AAE A= whe} 17 23} zo] AA
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o BEFFHA 547} vigE Az AL VSs}
A Sk A4 )5k Aol Al 5 oo} s
Noolandi §{93]-& Equation of StateS A}&-3}e] =}
FHIE o]2A 02 F3r). o] o] 2 oiw B
EI3FHA EAEFe] 3 Afde AHIYHA
UCOTE Role EE5FFHA7 Ex18ke] AxHEA

(b)

Temperature .~

ot

0.0

Fig. 2. (a) Hypothetical phase diagram of the 99K p(d-S-5-nBMA). f is the volume fraction of PS block, Tq is
the decomposition temperature and Ty is the glass transition temperature. (b) Hypotheticai phase diagram
for p(d-S-6-nBMA) for the different molecular masses indicated. The solid lines indicate that UCOT and
LCOT of the 99K copolymer were observed, whereas the dashed lines are inferred from the data.
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i

Y (velocity gradient)

=

X (velocity)

Z (neutral)

Fig. 3. Schematic diagram of various orientations of
lamellar block copolymers. (a) Macroscopically
isotropic lamellar; (b) macroscopically parallel
lamellar; (c¢) macroscopically perpendicular
lamellar; and (d) macroscopically double pe-
rpendicular lamellar. Here, flow direction is
x-axis, velocity gradient direction is y-axis and
vorticity direction is z-axis.

&) (nematic)®d 9 2. & 7= shear induced isotropic-to
-nematic transitiono] R.37¥ 3 )} 116].
2235 A5 Ak ofste] FdA e
A 2t} Ao 2 W3l 71 Bates 5{56]°l
o) slo] F4=4-%]3k%l PEP-block-PEE [poly(ethylene-
alt-propylene)-block-poly(ethyl- ethylene); ] 72 14
poly(isoprene)-block-1,2  poly(butadiene)3-F & &
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% ko 2 wigkE]] okat A 4o gle] o]
AL AXA SHAS 2z (macroscopically iso-
tropic lamellar)g}x i 28 3(a)). o] & At
g 7hehd ez} A F2r 29 30) - 3(d) A
712 Hej 2 Jebd 4 9)ol55,641.

AGHE DA (& 1339 49E 219
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Fig. 4. (a) Small Angle Neutron Scattering (SANS)
results for sample PEP-PEE-2D following dy-
namic shearing at ®=0.02 rad/s and T=83TC
(T/Toa=0.97) indicating a “parallel” lamellar
orientation; (b) SANS results for sample
PEP-PEE-2D following dynamic shearing at
®=1.0 rad/s and T=83C (T/T=0.97) in-
dicating a “perpendicular” lamellar orienta-
tion;
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formations in two morphologies of (a) spheres
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chain lengths, i. e., Na > Ng where Na and Ng
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linders prior to the order-order transition to
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Fig. 13. Speculated three frequency regimes (I, II,
and III) at given T/Topr which correspond
to parallel, perpendicular, and parallel orie-
nted lamellar structure in the presence of
dynamic oscillatory shear. Perpendicular
oriented lamellar structure can be induced
when imposed frequency lies in regime (II).
(v, V) taken form [55]; (O,@) taken from
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symbol (+) are for diblock while symbol (+)
for triblock. Filled symbols represent “Per-
pendicular orientation” while open symbols
represent “Parallel orientation”. Also, hat-
ched symbols in O andO represent that
both perpendicular and parallel orientations
exist.

Fell7} o2 e F22 H3lke 4 9t g, A
9] Hellof ule} g FAAATE o] S F(steady
shearing flow)>} <8 Ak & Z(oscillatory shearing
flow)2 2 1}y x|, steady sheard wl+ Rheome-
tricsAbe] RMSE AH8-3h= A o] @ AdS=
ZX¥| capillary rheometerE Al-3lo] o} =& A
HEEE FoisidA B8 A9 AT E
st5 A7k Qlch

2.4.1. (e} ojMiael BF

e} oA dT2E B8] §& g AXAL
Hell A A eplelrzrl 59 Av]d gl

Fa, £4 5 o)F 74 W] e 22 (23

Aa, °a°°°°°°
» o

' s W o
10’} Ca

o
“’d aa
a aa
ad% o Ths

n (Pa*s)
L]
>
o
-]
OS
>
>
quey

e,
e A S
9.,
, A YO

107 10° 10 10°
o (rad/s)
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Lamelar Interface

Fig. 15. Schematic representation of lamellar deformation induced by vorticity (V Xv) for ®>wq. As T = Toor
this mode of deformation leads to disordering followed by reordering with the lamellar unit normal
perpendicular to both the flow and velocity gradient directions, i.e., in the perpendicular orientation.
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Fig. 16. Production of the parallel lamellar orienta-
tion is speculated to be mediated by the
movement of defects, such as those asso-
ciated with grain boundaries.
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Fig. 17. (a) Dynamic shear modulus (G’) and (b) dy-
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Fig. 18. Master curves of G’ and G” at reference tem-
perature of 110T for samples sheared at
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Fig. 19. Small strain (y=2%) dynamic mechanical
spectra of shear oriented PEP-PEE-17D
measured after subjecting the sample to a
large strain (y=100 %) dynamic shear at T
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from the disordered state (diamonds and
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Fig. 20. Microstructure deformation under presence
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Fig. 21. Schematic of the nucleation of an ordered
phase in a disordered block copolymer phase
in a uniform applied electric filed Eo. € and
€ are the unit vectors in the direction of
the applied field and composition pattern
wave vector, respectively. R is the nucleation
center radius. The light and dark bands wi-
thin the nucleation center represent a plane
wave composition variation pattern with
wave vector k.
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Fig. 22. Possible thin film geometries for symmetric
(f=0.5) diblock copolymers, where d is the
lamellar period and n is an integer: (a) en-
richment of different blocks at the air and
substrate interfaces, and (b) enrichment of
the same block at both interfaces. Each type
of film can have two different composition
profiles, phase shifted by 180°
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