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Fig. 1. The self-assembly topography of AB/C/NRs hybrid
system at t=25x 10% as the frequency of the oscillating
field changes: (a) Slanted layered nanowire structure (-
=0,w=0); (b) parallel structure (v = 0.05,w = 0.0005);
(c) tramsition structure (y = 0.05,w = 0.005); (d) (e) in-
clined layer structure (v = 0.05,w =0.01); (f) vertical
structure (v = 0.05,w = 0.05). Where, ~ represents the
amplitude of the oscillation field and w represents the fre-
quency of the oscillation field. Red represents block A, blue
represents block B, yellow represents monomer C, and black

represents nanorods.
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Fig. 2. Two-dimensionalphasediagramofphasestructuremorp-
hology of AB/C/NRs hybrid system with amplitude and
frequency variation under oscillating field, where red square
represents oblique layer structure, blue circle represents
parallel structure, green triangle represents vertical struc-

ture, and purple diamond represents transition structure.
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Fig. 3. Double logarithmic graph of domain growth size vs.
time evolution of homopolymer C at different frequencies.
(a) Domain size map Ry (t) along the z-axis; (b) domain
size Ry (t) along the yaxis. Among them, the black line:
parallel structure (w =0.0005), the red line: transition
structure (w = 0.005 ); blue line: oblique layer structure (w =
0.01); green line: vertical structure (w = 0.05). Omega rep-

resents the frequency of the oscillating field.
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Fig. 4. Variation of the mean orientation Angle of nanor-
ods with time under different oscillating field intensities.
Among them, the black line: parallel structure (w = 0.0005),
the red line: transition structure (w = 0.005); blue line: ob-
lique layer structure (w = 0.01); green line: vertical struc-
ture (w = 0.05). Omega represents the frequency of the os-
cillating field.
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Fig. 5. Morphology diagram of domain structure evolution
of AB/C/NRs hybrid system with time under oscillating
field: (a)t = 10000; (b)t=20000; (c)¢t= 100000; (d)
t = 1000000; (e)t = 2000000; (f) t= 5000000. Among
them, 1, =11, NL =123, v = 0.05, w = 0.0005.
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Abstract

The self-assembly behavior of diblock copolymer/homopolymer/nanorods hybrid system under oscillation
field is performed by using Cell Dynamics Scheme (CDS) and Brownian Dynamics (BD). The effects of the
amplitude and frequency of the oscillation field on the formation and evolution of the mixture morphology are
investigated systematically. It is found that the oscillation field plays an important role in the formation and
transformation of the ordered structure. With the frequency increasing, the orientation of the lamellar structure
transforms from parallel to the field direction to random angle and then to perpendicular to the field direction.
Compared with the pure rod system, the addition of polymers has a combing effect. Under high amplitude and
low frequency (w < 0.01) of the oscillation field, the arrangement of nanorods transforms from vertical to
horizontal. However, under high amplitude and high frequency (w > 0.01), the nanorods change from
vertical/horizontal hybrid arrangement to vertical arrangement. The evolution of domain size and orientation
angle of nanorods under oscillation field are further analysed. The results provide a new method and reference
for fabricating and regulating the ordered structure of polymer nanocomposites.
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