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Before mold filling, the preformed dispersed PC and PET droplets must have already
experienced some degree of stretching in the high shear and elongational flow fields during the
previous blending process. The morphology evolution to the final solid-state structure after
injection molding was determined by the flow fields experienced by the melt during mold filling,
and the cooling rate during and after mold filling. The high shear and elongational fields during
mold filling cause the deformation and also the break up and coalescence of the dispersed
particles. The final shape and size of the injection-molded bar is the product of the balance
between deformation, breakup and coalescence. In the case of non-isothermal flow, the velocity
distribution across the thickness has an inflection point where the shear rate reaches the
maximum [27], while the shear rate is zero at the mold surface and the center. The shear rate
profile in two positions of the cross section from gate to non-gate end is schematically illustrated
in Fig. 10. Compared to other shear rate profiles proposed in the literature [26], it presents
a solidified layer with increasing thickness along melt flow direction. The solidified layer was
formed continuously until cessation of mold filling. The solidified layer shown in Fig. 9
contained elongated dispersed phase. That the solid layer close to the gate end was thicker is
understandable because of the following facts:
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a. Even though the same thickness forms as the melt flow front touches the cold mold surface
all along the mold, the material near the initial solid layer can continue to cool to solid until the
cessation of mold filling.

b. The solidified layer near the gate end experienced longer thickening time than that at the
non-gate end.

c. As soon as the solidified layer is formed, the shear rate in the previously solidified layer
surface decreases to zero. Though the maximum shear rate appears near the solidified layer
surface, there exists a thin melt layer where the shear rate is relatively lowsince the shear rate
changes continuously from zero at the surface of the solidified layer to the maximum at a point
quite close to the solidified layer. Based on the same reason, the subskin layer, mainly comprised
of elongated dispersed phase, turns thinner along the melt flowdirection, while the core layer
containing mainly spherical domains gets thicker and thicker from gate to non-gate end.

The higher the melt flowrate is, the shorter the time is needed for mold filling, and the stronger
the shear and elongational fields are. Hence, high injection speed promotes the deformation and
the breakup of particles. As mentioned above, the final morphology is the product of the balance
between deformation and breakup. From Figs 3-8 ([&]%), it was found that the deformation
played a predominant role in the formation of the subskin layer since with the increase of the
injection speed, the diameter of the elongated particles decreased significantly. The increase of
injection speed shifted the position of the subskin layer toward the bar surface (i.e., the solidified
layer became thinner), increased the aspect ratio of the dispersed particles, and reduced the
diameter of the dispersed particles in the subskin layer. Moreover, for high speed injection
molding, after mold filling, the melt exhibited relatively higher temperature than the case of low
speed injection because the melt was exposed less time to a cold mold and more heat was
generated by the viscous friction during mold filling. Therefore, the solidified layer was thinner
at the moment of subskin layer formation, and the subskin layer started to develop at a position
closer to the surface. This effect also contributed to the subskin layer thickening. In the core zone,
as observed in the SEM micrographs, the dispersed domains assumed the form of spheres and
ellipsoids regardless of the injection speed. On the other hand, high injection speed brought
about strong elongational and shear rate fields to promote the deformation and breakup of the
dispersed phase into smaller particles. Besides, the longer cooling time enabled the smaller
particles to recover. Therefore the shape of the dispersed particles obtained at high injection
speed was close to spherical and their size were smaller than those at lowinjection speed.
However, Ghiam and White [14] observed that the lower the injection rate, the finer is the phase
morphology of the injection molded nylon 6/PE blend parts. They argued that the influences of
the associated pressure and shear viscosity rise caused by the decrease of injection rate overcome
the effect of weaker elongational and shear rate fields.
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