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Crystallization of polymers under draw-
ing has been extensively investigated be-
cause drawing process quite affects the
properties and strength of fibers and plas-
tics. When polymers crystallize under
drawing, the so-called shish-kebab struc-
ture could be observed. The shish-kebab
structure consists of long central fiber core
(shish-structure) and lamellar crystal (ke-
bab structure) periodically attached along
the shish-structure and surrounded by the
shish-structure. It is believed that the shish
structure is formed by completely stretched
polymer chains and the kebabs are folded
chain lamella crystals and grow to the di-
rection normal to the shish-structure. In
previous paper, we have revealed the hi-
erarchic structure of the shish-kebab in a
wide special scale using three kinds of neu-
tron spectrometers [1].
In the present experiment, we carried
out the time-resolved small angle neu-
tron scattering (SANS) measurements on
structural formation processes of blends
of deuterated polyethylene and ultra-high
molecular weight protonated polyethylene
(dPE/hPE) with the hand-made shear cell
[2], which was modified to observe draw-
ing processes in this experiment. The range
of drawing rate is from 6 micron/s to
7.2 mm/s. We employed a large torque
motor with a maximum load capacity of
about 3.5 Nm and then could draw very
rigid sample. Polymer crystallization ex-
periments require precise temperature con-
trol. Hence, the temperature was con-
trolled within 0.3 C in a range from room
temperature to 200 C. The maximum
drawing ratio is about 5 in normal set-
ting. The SANS measurements were per-
formed on SANS-U spectrometer on JRR-
3M, JAEA, Tokai, Japan.
Figure 1 shows 2D SANS images during
the drawing process at 125 C. Before draw-

ing, we could observe only isotropic scat-
tering from spherulites or isotropic lamella.
In the beginning, the scattering profiles
look like ellipsoid because the long pe-
riod spacing increases in a direction paral-
lel to the drawing, and then they become
two spots patterns. Now we are analyzing
the shish-kebab structure formation pro-
cess during the drawing process at various
crystallization temperatures.
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Fig. 1. 2D SANS images during drawing process an-
nealed at 125 C.
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