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Acceleration of Formation of Shish under Flow by Addition of Irregular Shaped Particles

S. Yamazaki, K. Wakabayashi, K. Mizuma, K. Kimura

(Received November 30, 2006)

We have shown that the shish was formed from the oriented melt composed of the elongated chains
caused by dust particles within the melt via bundle typed nucleation under flow with low shear rate
(7 =5s"). This implies that dust particles effectively cause the elongation of chains within the melt. In this
work, we observed the crystallization of polypropylene added with irregular shaped particles under shear
flow by means of polarizing optical microscope. We prepared various shaped particles such as confetti-like,
spherical and rock-like. We found that the size and asymmetric shape of additive particles play an important

role for the acceleration of formation of shish.
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Fig. 1. Formation of shish from the dust under shear
flow. Scale bar is 50 um.
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Fig. 2. Schematic illustration of chain conformation
under shear flow.
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Fig. 3. Morphologies of added irregular shaped particles, (a) PI, (b)
POB-I, (c) POB-II and (d) POB-III. Scale bar is 5 pum.
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Fig. 4. POM -photograph of iPP melt added with
POB-I. Scale bar is 50 pm.
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Fig. 5. POM photographs of the
nucleation in quiescent state, (a)
without particles, (b) with PI. Scale
bar is 50 pm.
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Table 1. Results of crystallization under shear flow.

additive morphology density of  induction
particles shish time /s
without shish low ~120
PI row nucleation  not observed ~300
POB-I shish moderate ~180
POB-II shish moderate ~150
POB-III shish high ~200

Induction time means the waiting time for formation of shish.
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Fig. 6. Morphologies of iPP crystallized under shear flow with added
irregular shaped particles, (a) PI, (b) POB-I, (c) POB-II and (d)
POB-III. Scale bar is 50 um.
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Fig. 7. Schematic illustration of formation of shish
induced by irregular shaped particles under shear
flow.
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Fig. 7. (a) Apparatus of injection
molding in Yakage factory of
Tachibana Packaging Co., Ltd.

(b) Bottle cap made by injection
molding without particles (left) and
with particles (right).
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Table 2. T;;,, AH and [ of test sample made by injection molding

particles 15 AH /
© dgh (nm)

without 170.2 81.0 15

with 173.4 70.1 19
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Fig. 8. (a) and (b); POM photographs of sliced test samples made by
injection molding without particles and with particles, respectively.
(c) and (d); POM photographs of the melts of sample (a) and (b),

respectively.





