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A Study on the Effect of Porous CaCO3 on Micro-cellular Plastics as an
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Abstract

Plastics are widely used in industry, because they

are light, easily manufactured, and have high specific

strength. And many researches to increase the strengths and to reduce the price are being conducted at now.
One of these researches is concerning to additives. Foaming techniques are used to endow insulation
properties, to improve specific strength, or reduce the material cost. Due to their unique properties, foamed

plastics are applied to refrigerator, pipe, and insulators.

Micro-cellular foaming is the latest foaming technique

that was invented at 1980 in MIT. It is known that many tiny small cells are generated in the polymer matrices
and micro-cellular foamed plastics show relatively high specific strength. We investigated the role of CaCO3
which is one of the most widely used additives in plastics industry as an additive for nucleation in view of cell
morphology. CaCO3 used in this paper was treated to increase the dispersibility and to lower the density, so it
has many pores at his body. Two experiments were conducted, in order to check the role of an additive for
nucleation. One is compound-ability and the other one is role of nucleation agents.
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Fig. 1 Schematic drawings of microcellular injection
molder.
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Fig. 2 Shape of the sample. SEM pictures were taken
by cutting the center of the sample.

3.3 Materials and operating conditions
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Table 1 Compounding conditions

190, 195, 200, 205, 210, 215, 220'C
(from hopper to die)

Operation Temp.

Cooling Air blower + water bath (3 meter)
Screw RPM 150 RPM
Cutting RPM 17 RPM

Feeding position Hopper and Side

Table 2 Operation conditions

Contents
Operating Temp.( T)
Nozzle 210
H3 205
H2 200
H1(hopper) 195
Injection Condition
Pressure (MPa) 6.0
Velocity (mm/s) 45
Gas/Weight Reduction
Gas N5
Weight reduction 5.8, 11, 16, 21%
Caco,
Amount 1.0%
Size(um) 0.8, 1.5, 3.0, 6.0, 9.0
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Fig. 3 SEM of the pellets compounded with CaCO3 by
the twin screw extruder.

Fig. 4 SEM of the pellets compounded with CaCO3 by
the single screw extruder.
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Fig. 7 SEM of mlcrocellular foamed PP which was
Fig. 5 SEM of microcellular foamed PP which was compounded with 3.0 micron meter CaCOj;.
compounded with 0.8 micron meter CaCOs. The
number typed in parenthesis means weight
reduction.
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2

Fig. 8 SEM of microcellular foamed PP which was
compounded with 6.0 micron meter CaCOj;.

(5.8%)

(16%)

Fig. 6  SEM of microcellular foamed PP which was

. . Fig. 9 SEM of microcellular foamed PP which was
compounded with 1.5 micron meter CaCO;.

compounded with 9.0 micron meter CaCO;.
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Fig. 10 SEM of microcellular foamed PP which was not
compounded with any additives.
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Table 4 Number of cells within the rectangular box
(600mmX600mm).

me d\ﬁﬁiig:t(% )| osun | 18 | 30m | Bowm | 90 |PPOnly
58 30 50 30 30 30 40
11 50 50 80 200 60 30
16 300 | 300 [ 250 | 250 | 100 | 150
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Table 3 Cell size distribution of foamed specimens.
Recmiiig:‘(%) 08m | 1Bm | 30 | 60m | 90m | PPOnly

58 100~150 | 30~200 | 150~200 | 30~200 | 150~200 | 50~100
11 100~150 | 100~200 | 100~150 | 30~60 | 100~150 | 50~250
16 30~60 | 30~80 | 30~80 | 30~50 | 50~100 | 30~300
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