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ABSTRACT: The characteristics of cell growth and foamed cell structures of PP were investi-
gated by a continuous foaming process. The operating parameters were the contents of blow-
ing agent and nucleating agent, nucleating agent contents, die temperatures and die dimen-
sions. The foaming cells grew without collapse at less than 14.5wt% of blowing agent,
isopentane. But the cells were collapsed when the blowing agent content was more than 14.
5 wt%. The foam density dramatically decreased when a very small amount of the nucleating
agent, 1 wt%, was added. After the nucleating agent was added, the cell's weight plummeted
to one-seventh of its previous weight. Stable foam cell structures were formed at the die tem-
perature of 170 ‘C. However, the effects of the pressure drop rate on the cell morphology were
not serious.
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Table 1. Material Properties of Block PP

physical constants values
MI (230 C, 2.16 kg) 1.5 dg/min
Th 164.84 C
M, 336110
MWD (molecular weight distribution) 6.93
relative crystallinity 41%
ethylene content 6%
tensile modulus 1700 MPa
Poisson’s ratio 0.38
longitudinal linear vt}vlermal expansion 156%10°¢
coefficient

traverse linear thermal
expansion coefficient
power law index 0.28

1.3x107*
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Figure 1. Schematic design of a foam extrusion
system.

Table 2. Physical Properties of Isopentane

properties isopentane

molecular weight 72.15

critical temp. (°C) 187.28
critical pressure (bar) 33.81
critical volume(cm?®/mol) 306
boiling point ('C) 28
melting point ('C) -160
density 0.63
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Figure 2. Effect of isopentane contents on the foam

density and CPD.
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Figure 3. SEM micrographs of extruded foam with
(a) 85wt% isopentane, (b) 12.7wt% isopentane,
(c) 14.2 wt% ispentane, and (d) 16.3 wt% isopentane.
(————— 500 um).
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Figure 4. Effect of nucleating agent content on the
foam density and CPD.
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Figure 5. SEM micrographs of extruded foam with nucleating agent of (a) 0 wt%, (b) 1 wt%, (¢) 2 wt%, (d) 3 wt%,
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Figure 6. Effect of die temperature on the foam den-
sity and CPD.
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Figure 7. SEM micrographs of extruded foam at the
die temperature of (a) 170 °C, (b) 180 C, and (c) 190 'C
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Figure 8. Effect of nozzle dimension (L/D) on the
foam density and CPD.
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Figure 9. SEM micrographs of extruded foam
through the nozzle with (a) 20 L/ D and (b) 30 L/D
(——— 500 pm).
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